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PNEUMATIC TRANSMISSION.

FROM " NLEOTRIOITY AND THE ELECTRIO TELEGRAVI WY
GRORAR 1. PRESCOTT.

The transmission of mossages between the branch und
central stations In the large cities, by means of pneumatic
tubes, constitutes an important and valuable featuro of the
modern telegraphic establishment,

Messages are sont from the Central office of tho Western
Union Telegraph Company, New York city, by compressed
anir, and to the Cen-
tral office by ex-
haust air, the en-
gine, pumps, and
valves being at the
Central office. In
our large illus-
tration, Fig. 1, is
ropresented the re-
ceiving and sending
station in the oper-
ating room of the
above named com-
pany’s building.
he tubes on the
right are those in
which messages are
dispatched; from
those on the left
mMessages  are  re-
ceived. The mode
in which the mis-
sives are propared
for transmission is
described in detail
furtheron. It will
suffice to say here
that the paper is
folded and inserted
in a felt-covered
case. A valve is
opened and the lat-
ter inserted in the
lower end of one of
the tubes, The valve
is then shut, and in
thirty-two seconds
the case travels
through about 2,100
feet of tube and ar-
rives at the Broad
street station, the
fact being an-
nounced by the
sounding of an elec-
tric bell at the send-
er'stable. Tomake
the journey through
the 8,808 feet of
tube, betwoeen the
Central office and
the Cotton Ex-
change,  occuples
about 63 seconds:
the compressed air
which empties the
case being under a
pressure of about 9
Ibs. Although by
using greater press-
ures a higher veloe-
ity is casily attain-
able, the above is
found to answer
practical requirements best
tions to the Central office a vacuum of some 12 inches is em.
ployed. The number of messages transmitted dally between
the hours of 8 AM H:8%0 P.M
formed, from two to three thousand
the apparatus s as follows: To the pumps are attached two
Inrge maing, one for pressure and the other for vacuum,
These mains are carried from the engine room to the oper
ating room, where the pneumatic tubes are situated, and are
of such dimensions ss 10 obviate the effect of the intermit
tent action of the air pumps, The valves are of two kinds,
single and double slulce, and are so arranged that they can
be employed for exclusively forwarding messages by com
prossod alr, exclusively rocelving messages by exhausting
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air, and for alternate forwarding and receiving through a
single tube. The arrangement of tho single sluice valves is
shown in Figs. 2 and 8, on page 178. T is the tube which
forms the prolongation of the underground conduetor,

To recelve a carrler at the Central offico the lower end of
this tube is closed by raising the hinge valve, € (which has a
rubber packing); the stopeock, V, I8 then turned, which es-
tablishes & communication, through T and S, with the vacu-
am main. A vacuum is produced in T, and the valve is
kept closed by atmospheric pressure, Tho carrler, on arri-

ceives upon its arrival destroys its momentum, it is drawn
up by atmosphorie pressure and suspended against the open
ing, O, of tube, 8, A
shuts the stopeock, §
h.\' the outside pres

s00n an valve, (

, falls, the opemior
ure, falls out of the tube, T, by it own
welght, To send a carrier from the Central offlce, it is placed
in the tubo, T, Fig. 8, and the operator, by means of the
handle bar, m, pulls the sliding apparatus, formed by the
rods, g, and the crossbar, d, which latter moets the ring, 5.
The obturator,
K, fixed to the end of £, is thus made to close the extremity
of the tube, T. When this closure is complete, the fn¢ Ilnn‘i

plane, A, fixed on one of the rods, g, meets and pushes back

fixed on the rod, 7, and carries this with it

$3.20 per Avnnnm,
(FOSTAGE PREPAID])

the roller, J, thus opening a valve within the cylinder, L, and
establishing communication between the reservoir of com-
pressed air and the tubes, M and T. The carrier is there
forced forward in the tube, and whenever its arrival is an-
nounced by the electric bell, the slide is pushed back to
its normal position.

If the rod, 7, were connected rigidly with the crossbar,
d, a certain effort would be required to push back the
slider, owing to the friction due to the pressure on the sur-
face of the obturator. This effect is avoided by making the
rod, 7, slide in the
crossbar  between
the limits, d and 2
for, in pushing it
back, the inclined
plane first leaves
the roller, j, and the
compressed air ceas-
es to enter the tube;
then the crossbar
meets the ring, 1,
and the rod, f, re-
moves the obturs-
tor without difficul-
ty.

The greater por-
tion of the parts
which form the
valves are made of
brass. They are at-
tached to strong
boards, the one in a
vertical and the oth-
er in a horizontal
position. The latter
forms the table, and
receives the carriers
to be sent, and those
which are received
from the corre-
sponding offices.

The accompany-
ing diagrams show,
Fiz. 4a back view,
Fig. 5 a section, and
Fig. 6 a top view of
the double sluice
||n\‘llﬂl:|li<‘ valve,
The following is a
description of the

method of using it
of its action:
To send a carrier by
the forwarding or
outward tube, the
mode of working is
asfollows: The car-
rier containing the
messago is Inserted
up the mouth of the

and

IN NEW YORK CITY.

ind the carrier, being no longer held |

pneumatic valve, P,
Fig. 5, into the mes
chamber, M,
ita buffer is
held by the contrac-
tion at C, which is
the true diameter of

sage
until

the message tube.
(The illustrations

show the wvalve In
its normal position. )
The bandle, H, is
then for
ward, carrying with

drawn

F'o draw cases from the sta- | val, forees it open, but, a5 the shock which the carrier re- | it the sluice valve, 8, until the mouth of the message pipe,

P, is closed. By this time the stop, 8, strikes against the
tall of the quadrant, Q. pressing it into the slot, s, of the
steel alide bar, B: and by the continuation of the motion
necessary to bring the slulce valve, 8, tothe end of the sluice
box, &, bringing with it the tail of the quadrant, which is
centered at O, gives an opposite motion to its other extrem|
ty, which, fitting into the mck, R, opens the top sluice, T,
During this motion an inelined plane, I, Fig. 6, which is
fixed upon one of the side rods carrying the lower sluice,
passes between the fixed roller, F, and the roller fitted upon
the pressure valve, V, establishing communication botween
the pressure main and the message pipe; the air thus admit-
[Continved on page l:-‘l]
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SELECTION APPLIED TO MAN. [lmodﬂmny the lmulm nf' ctor;tll:i‘z;;sl:o"cl:::;:l‘::.a‘ed as
sulation of our globe is now about fifteen hundred | of existing bumanity; but h n
ml'lx;:':n:"zn"l l:bout an nvorige of thirty to the square mile of | struggle for "‘i““"“’earil':'“::::;c L";if““l:‘:"p“lsmﬂm and
land surface. With proper cultivation of both land and  knowing Il?c lmr.n'om.uf bl i “.h fony
wator, and the largest possible reclamation of waste and i must always lun. e m”x ,ﬁ,ion “f. e ,wmx 1o
desert land by irrigation and otherwise, the earth is capable ‘ dict that the |?h|mn‘lo ; lnnk i ur’ Bk wblchm willy
of supporting perhaps ten times as many people: probably not | that people, .\\‘hethul ) "f: l. )-R}cm ‘;8 o idl'v o will s
more, as that would require every inch of dry land to be as | shape its poln.l(.-nlnr?l Fm-:]"'l .:,\ o mdiomﬁ : (:lim] or the per.
densely populated ag China now is, and a very considerable ; |ml'unliun of its b('sl——"\' 'n; : v:n( rﬂ s lzle..ﬂ nate
portion of the earth’s land surface is and must ever remain | serious mor{ﬂ or Ph) sica : aint fro A em.  Asall
ractically uninbabitable. !c‘nunnt survive, it is becoming more and more the duty of
P J\.sulni'ng guoh an inoreaso of the world’s population to be | humanity to elect \\'is(:}y rrh‘mh Hh".l:, u::‘rvi:;;tht:: good or the
possible, the question naturally arises: When is the limit likely | bad: or more correctly, perhaps, whether chances of gn

[MARCH 24, 1877
176

Seientific Amevican,

ESTABLISHED 18405,

MUNN & CO., Editors and Proprietors.

PUBLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

AR mEACH

TERMS FOR THE SOIENTIFIO AMERICAN.

ooy yoar, 1OEIARd. .o oiiiinniirrin e 5 | 5 ‘ . s % -5
copy. m.miﬁmﬂ ine :"1"5::: """"""""""""""""" .? #s {10 be reached—and what then? The contingency may seem | unborn generation are in favor of ;r;h) u:allsnd moral health,
....""?\:.“”m"‘?o: nd """""‘.,.-..“.I'.S'S‘".."5‘-‘.'%&53.'3;5;‘,‘.'&'.‘1’21 at first sight to be very remote, but in reality it is not, pro- Inr the contrary. To 'f:u o; the ";-nn;:rl:m not lmp],w
ol 0 ; . 5 W wattate the de o of any life; b i
lln:ww%ﬂw"‘“- Postage propald. | vided human progress continues at the present rate.  The | necessitate the destruction of any 0C8 necessitate

i sc“?n?::u:nn::r::.z:lrz:r.;!l‘;'l?s';?l"l'l.mm,domlnnm race of to-day is that which is fairly represented ; such an interference 'n.'ith fl;l:l\'ldl;lﬂihbﬂﬂy u shall restrain
B Beved we ¥ G"':;&lmbw cont m:‘:um'"mi::":u?wﬂmm f by the people of England. The influences of modern eivili- | the vicious and the diseasec rom being over-represented in
m""":g‘“:-w;“ ’::":w o '“n';;“hriﬁm' B~ zation have been felt on that island s manifestly as any- | generations to be; and the time may come when it will be
b e o d-l;::'\‘:‘::'m:‘nr;u:: et SUPPLEMEST | ohore; and we shall not go far wrong if we estimate the | vitally necessary to prevent such debasing elements from
'&.-."‘:' MR:'L""»‘;.“" °‘s'|m - ot " RS S o, ‘ of the immediate future by the ratio of the immedi- | being represented atall. At any rate, it is clear that, what-
"RZ'.:?&"’.?&;‘:‘.:&:’:‘-;,: ?ra.f‘_';l',;“‘\! SR OE SUptreR - J:‘(cgpr:: The population of England at the beginning of | ever high-grade people first rises to lh? moral level of apply.

w":’s&"’“(&‘f”’ And sinle coples of either paper sold by all [ the present century was, in round numbers, a little under | ing a proper system of artificial t}cl?cmfn to humanity, and
= e et N LA, i ig 000,000, Ttis now not far from 24,000,000, With thesame | steadily purifies its stock by eliminating vitiating strains,
VOL. XXXVL, No. 12. [New Sgris.] Thirty-sccond Year. ]r;\to m;f increase for geven generations more, the English peo- | criminal or otherwise, that people will lead tbfe world in civ-
q —-N—’é—\v_\’ORK;—BK'FUEAY- MARCH 24. 1877. ! lplc will equal in number the present population of the entire ilizntiun.und power. It will do more: i; will retah-l that
———— globel At the end of the fifteenth generation the descend- | leadership, and develop a type of humanity which will en-

ants of the English people, if they continue to increase at!dure and improve as long as the earth remains habitable,
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197 | Mota canor & ?ﬁ'fﬂ"(m - , not the only people that are rapidly increasing in numbers, | « A foy evenings ago, a lamp burning in my kitchen sud-
o | e -u’auumtus) | it is clear that the struzgle for existence among the tribes of | denly went to pieces; the oil at once b up and ran off

188 |

]
£
g
£-3
;
]
-

‘ ite is B 3 3 e i si | the table in a burning stream, setting fire to the floor. The
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llors, pressire 15 (55 :: 1 | Patents, oficial st of ... ' | and more favorable; the average duration of human life is | would hold half or three quarters of a pint; the wick was

oo, eata I B ey 308 | Pen weliing. 8¢ <. - 1% 3 former} ed | long enough to reach the bottom. The flame was turned
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'means of keeping down the number of the human swarms is
| likely to be lessened rather than increased; and the same may

Photo baskgrounds (7)., . ..- 15| under control, if not entirely stamped out. The tendency of | had been filled, 6o that. it could not have been foo fall. It

civilization is toward arbitration instead of war, and so that

previously. The oil was claimed to be able to stand 150*

5

' > .~ |test; and immediately after the accident some of the oil was
; corka (8). ..o be said of the increasing abolition of personal strife and in- | {rieq with a lighted match, but it would not burn. The
% bber in telography (if). dividual murder. The means so frequently resorted to by | explosion did not throw any pieces of“;hde lm:&momu?;
o | B moe o e it | crowded peoples heretofore to keep the natural increase |a few u;;:.hft, ?:a(} l!:shte);l :as n?::sae;t:djoing - i:mwai
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& e T RIS 1 s | likely to be revived: certainly not by people of the higher | freely as turpentine, while the oil poured from the anvguld
i ey chput mmﬁ,‘: B types that are destined to inherit the earth. The multiplica- (ot burn at all s O oil safe, and (3)
A Frogs o oraos Tost. . 3 | tion of facilities for transporting food, incident to modern | 80, 10w can the consumer P
$ Fjase bathirepairing (€. S A sl . : ke| As this subjectinvolves the protection e and property,
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| Jusat sondnotion by macald 7). i ; think it of primary importance that the causes of such acei-
B Indaction colls (83)...... : more rare, more and more impossible.  The great scourges s 4 that X >
[ : 18 | of humanity—pestilence, famine, war, and murder, domestic | dents should be we ohwn'lae:d . some prevailing errors
i 1o entigas patasted 1n Bogisud. and social—are thus clearly on the wane; and as no substitu- | Should be corrected, as they o precisely such catastro
2 P Ol KB R:s2s tion for them can be foreseen, there is no reason to infer that | Pes as the one in question. But °‘::f eorresp:,dmt?u
g 'ﬁ%‘égﬂ:‘ it | the present rapid increase in the earth’s population is likely | more fortunate than ons scquain;ml::: et eomm{
§ ;“"-g“"“ g A 158 | to be stayed by natural means. Such being the case, the |home late in the Syenins f°‘;n, hom,gmmd’hmm"‘
5 A o earth’s sustaining capacity will be reached before the race is | 40Wn, the only possible cause being that a servant wd
5 i and troes (H). *® | many centuries older. kerosene lamp, partially burnt out, alight in her room, an
i'u_ TABLE OF CONTENTS OF ‘What then? Will the fittest survive? If natural selection |88 the ﬂnme.bumed down an explosion doubtless followed,
& THE SCIENTIFIC AMERI: SUPPLEMENT were the law with man as with brute nature, that would | SPread the oil, and set the house in flames. _
- s : 0 dent’s accident illustrates the following pop-
K No. 64, most probably be the result; but it is not. That is, not ur-corresponcentsaceicon o
» For the Week ending March 24, 1877, wholly. Under the influence of charity and other religious | ular errors: 1. He states that the lamp was s kind,
Et Ao Sclence. By ALPRED MIy L ATICls No. 5 On ohe Reads | Sentiments, it is usually the weakest, often the worst, that is | $8id to be the best. Some of the flat lamps have
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most favored in the struggle for existence. The burdens of
social and political life fall chiefly upon the worthy, who
have to support not only themselves and their own offspring,

sense of responsibility which the struggle for existence cre
ates in the minds of the thoughtful tends in the same direc-
tion, in putting a check upon the natural increase of the
higher orders of humanity; while the heedless animalism of
the unthinking and the vicious, on the contrary, leaves
them free to multiply without stint, and the superior life-
power of the higher is no match in the long run for the
unrestricted fertility of the lower. Our civilization, like all
those which have preceded it, thus carries in itself the ele-
ments of its own ultimate destruction: or, at the least, ele-
ments which make its overthrow possible at any moment, by
causing the lower grades of culture to preponderate in num-
bers and political power. This, of course, on condition that
buman societics continue through future agesto be regulated
by the social laws which now prevail: a condition which, we
are happy to believe, must sooner or later cease to hold. The
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danger is too serious, and the enlightening influence of
Science too persuasive, Already there is a growing disposi-
lllon on the part of intelligent lovers of humanity to break
| away from the unscientific customs that have come down to

arly those which determine our treatment of the physically
{and morally tainted, Preventive measures are rising more
; and moro above those that are pallistive and remediable;
{ charity is becoming broader and more far seeing; the rights
| of future genorations begin to weigh against the privileges

| of the present; and thero is infinite promise of good in the
change,

s0 near to the body of the lamp that the containing vessel
and the oil become warm; then the latter easily reackes ﬁ!
temperature of the fiashing point, 110, 120, or more degrees.
This shows that flat lamps are not by any means the safest.

not have been too full.” A full lamp cannot explode; ex-
plosion is caused by the space in the lamp over the oil,
which, when filled with air mixed with vapor of the oil,
forms an explosive mixture. A barrel full of petroleum can
take fire, but will never explode. Not long ago, we had an
illustration in New York of the dangers of empty petroleum
barrels: A man struck a match, in order tolight a pipe, upon
an old petroleum barrel, and it exploded at once, nearly kill-
ing him. The barrel was filled with a mixture of petroleum
vapor and atmospheric air, which happened to be in the
proportion necessary to make an explosive mixture, namely,
1 volume of vapor to about 10 volumes of air. In fact, the
addition of 10 per cent of petroleum vapor to common ir
makes a most dangerous mixture. Itis, therefore, an error
to suppose that a lamp can be too full; and we advise house-
keepers to fill them, and never let them burn out, and {0
avoid as much as possible any empty space over the oil.

8. Tt is a popular mistake to test the oil at the common
temperature. Only benzine and naphtha will take fire under

the vapor will first flash on nearing a flame; if we warm
more, the oil itself will take fire. = '
We should, therefore, warm the oil when W
simplest way is to pour some in a tablespoon and
contact with the surface of hot water, of which th

ture can be found with a common thermometer; if |
clnimed to stand the fire test of 150%, it not to burn

It would be sheor prosumption and foolishoess to predict

fore being heated to that degree, '*0. u




our volume XXXIV.

1t will thus beseen that our correspondent’s lamp exploded
because it had burned for a long time since filled, leaving a
space over the ofl, which filled with its vapor as the lsmp,
being of the flat kind, became warm. When the flame was
turned down, the lamp cooled a little, the vapor contracted,
and in its contraction drew in air, until enough of it had en-
terod the space above the oil to form the explosive mixture
above referred to. This mixture was set on fire by the flame;
and, of course, the lamp was broken by the explosion. The
keroseno loft in tho flat lump became beated by the flame,
being much nearor to it than it would have been in a lamp of o
taller or more nearly globular form, and of course was there-
fore ready to burn, while the cool kerosene in the can was
not.  The pieces of glass were not scattered much and the
explosion made little noise, because either there was not a
very largo space filled with the explosive mixture, or the ex-
plosion took place as soon as the mixture became inflamma-
ble, and before enough air had been drawn in to give the
mixture the most effective proportion.

Wo believe that these remarks solve the difficulties which
many readers have encountered; and we will close this arti-
cle with a few words of advice. 1. Do not buy lamps in
which the flame is too near the body of the lamp. Kerosene
can nsoond in a long wick; and short wicks only tend to
heat lamps and oil, and to encourage accidents, 2. Use the
cylindrical wicks, with the draught in the middle; and use a
long burner, which brings the flame to a distance of at least
three inches from the body of the lamp. The form of the brass
student’s lamp is a very safe one, as in this the oil reservoir
is at a long distance from the flame. 3. Be always prepared
to test the oil you buy, as already described. You can heat
the water to boiling point, and then mix it with cold water
until it shows 150*, or any other desired temperature. If
poople would take the trouble to apply this simple test oc-

, they would largely diminish the number of acci-
dents. 4. Keep the lamp full of oil, and never let the kero-
sene burn away much, and so avoid the dangerous empty
space above the ofl, especially when the lamp is flat and the
flame not far above it. 5. Never turn a kerosene lamp low;
rather extinguish it, as, besides the possible danger already
described, there is the nuisance of an unpleasant and un-
wholesome smell given off when the wick is turned lower
than it is intended to be used. The cause of this is imperfect

A LESSON IN ARCTIC NAVIGATION.

For a number of years an enterprising Canadian, Mr. E.
W. Sewell, of Levis, has maintained the possibility of safely
and profitubly navigating the ice-bound waters of the St.
Lawrence river and gulf in winter, thus practically over-
coming the hitherto unbroken blockade of Canadian ports
during half of each year. Aftor long and strenuous efforts,
he succeeded last year in persuading the Dominion Parlin-
meat to subsidize a line of mail steamers for winter service,
and proceeded to build and equip a vessel for the arduous
work. The steamer was completed, and her first trip suc-
cessfully made about the middle of January, between Pictou,
Nova Scotis, and Georgetown, Prince Edward's Island, a
distance of about fifty miles.

The ** Northern Light,” as the ploneer navigator of Cana-
dian ice floes has been named, 8 a small but powerful pro-
peller of 400 tons register, 145 feet in length, and 25 feet
beam. She is driven by a pair of compound engines of 700
horse powoer, and is immensely strong, her horse power per
foot of displacement being greater, it is said, than that of
uny other vessel of the kind. Her scrow is twelve feet In
diameter, 10} feet pitch, and well submerged, it being in-
tendod, us & protection against ice, that at least four feet of
water shall in all cases cover the upper blades, Her draught
varies from eight forward to sixteon feet aft, to enable her
to ride upon nod break down the lce floes ns well ng erush
them by her momentum.  Very little iron was used in her
construction, except a plating 4} inches thick for fourteen
feet abaft hor stern, a 2§ inch plating on hor keel for part of
its length, and o massive rudder of solid wrought iron.  The
rest i shoathied with 2} inches of fronwood.

The first trip of the Northorn Light demonstrated her
ability to overcome the heavy lce floes of Northumberland
Strait, and to make good progress through continuouy flelds
of unbroken ice nearly o foot thick. The only nceident oc-
curred in s narrow channel nesr Plotou Inland, crowded
with heavy floes: in charging an unusually heavy mas of
foe the fron cutwater was torn from its bolts by the shock,
but no other damage was done. A correspondent of the
Tribune reports the incidents of the first trip at considerable
length, and is naturally exultant at her succoss:

“ We bad done what no man has done before, Wo had
salled in midwinter across the Strait of Northumberland,
and shown that with proper appliances men may defy the
ice blockade which for nearly two centuries has shut out
Prince Edward’s Inland from trafflc with the outer world.
And if the narrow strait can be crossed, it follows that
the wider waters of the Gulf can be more easily penetrated
to ports like Gaspé, Richibucto, and Miramiobl. With these
connected with Halifax, Cape Breton, or Newfoundland, by

8 line of powerful ironclad steamers, the present water

isolation of Canada will be exchanged for an uninterrupted
aud profitable, although limited, winter commoerce. Who can
say that Loulsburg's deserted harbor, or Placentia’s squalid

combustion, and the consequent evolution of injurious gases.

Scientific Qmerican,

Mr. Sewoll's scheme involves the winter navigation of the

St. Lawrence river, below Queboec, ns well as the Gulf: the
beginning being made In Northumberland Strait, not because |
its navigation is casler than elsewhere, for that route Is

really the most difficult of all, but because of an agreement

mads when Prince Edward’s Island joined the Cansdian

Confederacy, that strenuous efforts should be made for the

winter navigation of that channel,

LIGHT AND THE DISTANCES OF THE STARS.

A correspondent writes ns follows:

“One of the New York daily papers gives an account of
a recent lecture delivered by a Pro?e‘nwr Grant on astronomy,
in Great Britain, and reports him to have said that some stars |
are so distant from the earth that light, traveling at the rate
of 185,000 miles a second, would take half a million of years
to reach uw, and that consequently wo would observe now
what had transpired on such stars half o million years ago.
Is not this lnst statement entirely erroncous? Does not tho
eye travel almost instantaneously along the line of direction |
oiany objeot within the range of ecither unassisted human or |
telescopic vision, and do we not accordingly see what is
transpiring now at any point within such range? Please state
whether this view or that imputed to Professor Grant is
correct,”

To point out the error in our correspondent’s reasoning,
we have only to apply it to the propagation of sound and to
the ear; and then we may ask, almost in the same words:
“Does not the ear travel almost instantancously along the
line of direction of any sounding object within the range of
either unpssisted or assisted human hearing, and do we not
accordingly hear what is transpiring now at any given point
within such rangoe?” Weo may ask this with good reason,
because the natures of the propagation of light and sound
are identical, the eye being the organ for the perception of |
the first, the ear that for the perception of the second. Now
the fact is that the eye (or the sight) travels as little toward
the luminous object a4 the ear (or the hearing) travels to-
ward the sounding object; both organs merely receive im-
pressions from the luminous or sonorous rays. It is per-|
fectly well established that we see astronomical events later
than they occur, and it was this fact which taught us that
light moves with a velocity of 185,000 miles per second.
The eclipses of the moons of Jupiter revealed to Roemer,
the celebrated German astronomer, this fact; he found an
irregularity which no astronomical data could account for,
and he observed that the periods between these eclipses were
longer when the distance between us and the plinet was in-
creasing, while, inversely, the periods became shorter when
this distanco was diminishing. He found at last, by close
observation, that every time that the planet was, say
109,000,000 miles further off, we see that eclipses happen 9
minutes later then they do whea the planet is at its nearest
distance. As9 minutes is 540 seconds, we have only to divide
540 into 100,000,000 to find the velocity of light per second,
which is very nearly 185,000 miles. This has been verified
afterward in various other ways; the velocity of light has
been directly measured (by the help of most ingenious and
delicate apparatus) by Foucault and Fresnel ; while the
aberration of the fixed stars, which consists in an apparent
cisplacement of the same, produced by the yearly motion of
the earth in its orbit, fully corroborates the scientific theory.
It is, therefore, a positive fact that we see the stars as they
were at the time when the light which reaches us now left
them; and we see¢ the sun as he was 8 minutes ago, the near-
est fixed star as it was 8} years ago, and the pole star g it
wns 86 years ago. Of the other stars, very few are near
enough for us to measure their distances; but most of them
are thousands of times further off, and therefore we seo
them as they were thousands of years ago; and when the
telescope reveals, in the depths of infinite space, stars thou-
sands of thousand times further off still, we are convinced
that, as their light can only reach us in millions of years, weo
see them as they were millions of years ngo. Perhaps at
that remote period, in those unfathomable distances, blazing
suns have been created of which the light has not yet reached
us, and inversely those may bave becomo extinet of which
the light reaches us now: in the same way as when the sound
of a gun, exploding ata great distance, reaches us, the real
explosion s a thing of the past, and may have tuken place
50, 60, or more seconds before, according to the distance,

S o -— -
THE NEW ENGLISH PATENT BILL,

For the third time, o bill providing for mutorinl alterntions
in the English patent systom has beon brought before Parlin-
ment. o 1876 and 1876, one was Introduced by the Lord
| Chancellor in the House of Lords; at present the bill is
under the sponsorship of the Attorney General, and mnkos
Its nppearance in the House of Commons.,  The ehlef feature
of the new law I8 the abolition of the present system of
granting protection, and substituting therefor a system of
| examination similar to that practised in the United States.
| That glgantic appendage of wix, with its elaborate attach-

ment and tin box, known us the Great Seal, s to disappoar;
and in leu thereof the patent will be sealed with a simple
[stamp. The lifetime of & patent 4 to be twenty-one yoars;
but unless the patentee obtalng a certificate of renewsl before
| the end of the third, seventh, and twelfth years respectively,
the patent will cease at the end of any one of these periods,

One good thing at least is proposed in this bill, and that is
the reduction of the expense of an application to one half
the present cost, The scale of taxes is to remain the same |
| a8 under the previous Inw: namely, before the end of three

haven, way not yet become of renewed importance s the | years, $250; before the expiration of seven years, $500; with

depot of the winter exports of the Dominlont”

& further $300 before the end of twelve years, thus extending |
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the full term of & patent to twenty-one years, being seven
years more than are now allowed for the full term of a patent,
The Lord Chancellor Is empowered, under the new bill, to
grant a longer time for the payment of these taxes in cases
where patents have been accidentally allowed to lapse.

Among the other more important provisions is one giving
the Crown unlimited powers to use any invention at a price
to be decided by sgreement of the parties; or where there is
no sgreement, the ‘Treasury or some other tribunal” is
charged with arbitration. The objectionable feature of
compulsory licensing is introduced in one clause, and in an-
other patentee risks the revocation of his patent if within the
three years he fails to use or put the invention in practice in
Great Britain, If the patentee does not see fit to grant
licenses, the Lord Chancellor nas the right to do so. This s
an interference with the right of every man to his own
property, for which it 1s difficult to see any justification.
Lastly, the old system of granting patents to the importers
of foreign inventions is to be abolished; but the bill does not
propose to prevent foreign inventors from sccuring patents
on the same conditions ns British subjects, provided the in-
ventions have not been patented abroad or introduced into
the realm for more than six months, The granting of
amended or supplementary patents—similar to the French
brevets d'addition—is provided for,

The nbove are the outlines of the bill which is now under
discussion, and of which the British Government are using
every endeavor to secure the passage. Our English contem.
poraries, in very lengthy discussions of the subject, think
that, before it becomes law, several of its provisions will
meet with material modification.

In the early days of our Patent Office, say from 1836 to
1850, but few applications for pateats were made in 3 year,
and as a consequence the range of cases available to the ex-
aminer for purposes of reference was obviously much
smaller than it isnow. But since the aggregate of Ameri
can patents has reached nearly 200,000, while thousands have
been granted abroad—for nearly every country on the globs
now has its patent laws—it has manifestly become impossi.
ble for thorough searches to be made, and hence it is almos
useless to employ an examining force to decide whether or
not a patent should be granted.  After thirty years' experi-
ence in soliciting patents, not only in this country but all
over the world, we think we have had superior opportuni-
ties for observing the working of the various patent systems:
and as a result, our opinion is that the existing English
system of issuing patents presents the fewest objectionable
features, To abandon that system in favor of a plan of offi-
cial examination, similar to the necessarily imperfect one
which exists in this country, would be a blunder.

The London Engineer, reviewing the new bill, says:

“It is somewhat unfortunate that the existence of the
system in the United States should be cited as an argu-
ment in favor of its adoption here, because it is a matter
of common notoriety among those who have taken the
trouble to inquire that the fact of a preliminary examination
being required is in truth not an obstacle to the re-patenting
of old inventions; and the further fact, which we have
already pointed out, that during the years 1872, 1878, and
1874, from 212 Eatent actions reported ‘in the United States,
there resulted the destruction of no less than fifty-three pat-
ents on the ground of want of novelty, is very significant.
Moreover, the American technical press has constantly com-
ghlned of the serious defects of the system followed by their

atent Office, a system which, it should be borne in mind, Las
been in Etocesa of elaboration ever since the year 1886, a
Ef:iod which may be regarded as almost caincident with the

wr{ of invention in that country. There is, however, to
our mind, a vital objection to any system of preliminary ex-
amination. It is an objection which no refinement of prac-
tice can remove, because nothing short of infallible wisdom
or omniscienco in the examiners would neutralize it, We
allude to the possibility of the destruction of an invention
almost in its inception, in consequence of the difficully or
impossibility of inducing an examiner, or the Court, to per-
ceive in it the one, perhaps delicate, distinction between it
and something that has ‘ﬁone before—a distinction which
may be the means of building a great success upon the ruins
of muany previous failures. This is not a novel objection,
but 1t cannot be too strongly ur To take an example:
In his able pa‘pcr on the expediency of a patent law, Sll’.
Bramwell alluded to Watt's invention of the separate con-
densor, If we Imagine to ourselves a reference of Watt's
application to an examiner, fully informed for the perfod at
which the invention was made, {s it not more than concely
able that the examiner would have pronounced against Watt
on the score of novelty? His engine resembled other en-
gines, but he separated his condenser from his cylinder, a
ohange which in all probability the examiner would have
said waa o mere detall introduced for the purpose of setting
up & claim to invention. Again, wo have a still more strik-
Ing lustration in the case of the regencrative furnace, a pat-
ent for which was refused to Mr. Slemens® simply because,
in_an old house belonging to an order of medigval knights,
It hnd been found that the hall was warmed by means of air
drawn through heated stones.  The sctual apparatus, we be-
lieve, consisted of two chambers under the tloor filled with
stones, Each was alternately heated by o furnnce and alter-
nately cooled by o current of air, which, after it had ab-
structod heat from the stones, was turned into the building,
No othor such apparatus had been known to exist, but the
authorities found {t out and judged Mr, Siemens' stove to he
an old fnvention, Fortunately, the doors of the English
Patent Office were open to him, and we know the result,
How often do we find that the novelty of an invention is
only determinable after prolonged and costly litigation—liti-
gation which is generally in gznwrtlon to the value of the
patent? It should be rememberad that the law is satisfied
with the barest amount of novelty; and if that little is often
so difieult to discover, It Is fair to ask what the examineis
will do for us, and what estimate we may make of the costs
of an elaborate argument on appeal from them. "

* The rejection of Dr, Mamens' ] Lo ndo
Delleve. by l‘nntu.'ﬁu‘: is almost t ;?55”«"; try vy b el
- Intalie &g v v an the nov ynl?‘lm
of lnveations
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[Continued from first page.] munication between the pressure :
ted immediately acts upon the lower part of the carrier | main and the pressure valve, V,
(which portion it expands, so as to make it fit the pipe with | is first cut off by means of a stop
cock fitted upon the tube, E, but
Jower than is shown in the dia-
| gram. The handle, H, is then
'(lm\\'ll forward, and the stop-
| cock, D, opened, thereby estab- - s e “}- =
{lishing communication between
| the message pipe and the vacuum s
{main. The carrier inscrted at /
|the distant end is then pushed 7
| forward by atmospheric pressure, 7
{until it arrives in the message
box, M, and signals its arrival by
the sharp noise caused by its
|striking the sluice valve, 8, The . h i
handle, H, is then pushed back, oAl | o
| the stopcock, D, having been i
previously closed; and, by the 817
arrangement already described, %
|the message pipe is closed by ;
‘means of the sluice valve, T,
| Fig. 4, and the bottom of the
| tube being open the carrier falls
' | out of the message chamber, M.
as little friction as possible) and forces it onward to its des- It will be remembered that be-
tination. If it be necessary to send a second carrier while fore the admission of compressed

Fig. 2

Ny

ol
A———

« the first is in transit (a process which is undesirable), the air the forwarded carriers are
g held at C. The buffers of the
Fig. 8. received carriers, however, hav-

ing passed this point, the carriers

| rest free in the chamber, M, and

' drop out. Fig. 5—THE PNEUMATIC VALVE.

|  When the tube is used for a

| constant succession of carriers from the out station, it is|as previously described, and the handle, H, drawn forward.
necessary to pull forward the handle, H, immediately after | The sluice valve, S, first closes the orifice, P, after which the
| the taking out of any carrier. The short space of time oc- | continuation of the motion opens the pressure valve, by
| cupied in this operation will not have any appreciable effect | means of the inclined plane on the slide rod, aud the carrier
!upon lessening the speed of the succeeding carrier. It will |is forced to its destination. The handle, H, is, immediate.
| be seen, therefore, that a number of carriers may be contin- | ly on the arrival of the carrier being signalled, pushed back
| uously passing in succession through the tube. It is, how- | sufficiently far to remove the inclined plane from between
| ever, undesirable to per-
imit more than one carrier
{to be in transit at the
same time. Where the
traffic is not sufficient to
{ warrant the expense of an
‘jup and down tube, one
tube only is worked in
both directions in the fol-
lowing manner: The top 44

Fig. 7.—CARRIER FOR PNEUMATIC TRANSMISSION.

the rollers, so as to close com-
munication between the mes-
sage pipe and the pressure
main, but not far enough to
remove the sluice valve from
over the mouth of the mes-
sage chamber By this means
the compressed air which re-
mains in the pipe expands to
the atmospheric pressure

handle, H, Fig. 5, is pushed back to its normal position, thus :
producing a reverse motion of the valves by closing the up-

% per part of the tube before the lower Fiz. 4. Flg’ 6—PNEUMATIC TRANSMISSION SLUICE. :ﬁ:o:if: :::y dh’;n:«::?tolt
ﬂ. g:ﬂ 15 opetucd. and va_fn"ng any 8- 'sluice, T, is entirely thrown out of use. This is done by re- | carrier, the cock, D, Fig. 5, is opened, and a communieation
! m‘chxndm:ml:e i:nl;:::g; :::):d - mo_ving the plug, G. The rack, R, is then removed, and the | is thus established between the vacuum main and the mes-
b L e el r; i :‘ : gluice valve, T, drawn back, and held in that position by a|sage pipe. The carrier is pushed forward from the distant
! st . z*:ed { ) 1 1§ | small clump made for the purpose. The tube is then in its | end, as in the case of the continuous working, and signalsits
: ¥ 5y exp alned, again opening i \ normal state for alternate traflic, and entirely open. to the at- | arrival by striking the sluice. The vacuum is then cut off by
2 :ion:mulmmu?n with lltc compressed i !lil i mosphere, closing the cock, D. On pushing back the handle the car-

. o: 'l;l i'; n: pr:::;;m'l‘ll:i::ca :oc:::s:;‘?; ” = : To forward a carrier, it is inserted in the message chamber | rier falls out.

seconds, it can be easily understood Al

that in the length of pipe the mo- |

mentary cutting off the pressure is i

hardly felt, so that the speed of the (i

first carrier is not necessarily less ‘l

ened. It must be understood that
the cock, D, Fig. 4, isalways closed.
The foregoing description applies to
a pneumatic tube used entirely for
forwarding carriers by means of
compressed air,

For receiving carriers, the com-
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Fig. 8.-MESSAGE COPYING PRESS, DRIVEN BY AN ELECTRO-MOTOR.
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A system of eloctric signals s used between the central
station and the outlying stations, consisting of a single stroke
bell with indieator, to signal the doparture and arrival of car-
riers, and for answering the nocessary questions required in
the working.

The carriers or pistons in which the messages are placed
are made of a cylindrical box of gutta percha, one sixth of
an inch thick and six Inches in length. A section of one of
those carriers is shown in Fig. 7. The gutta percha is cov-
ered with felt or drugget, which projects beyond the open
end of the carrier. This part expands by the pressure be-
hind, causing it to fit the pipe exactly. The front of the car-
rier is provided with a buffer or piston, which just fits the
brass tube.  This buffor Is formed of several picees of felt,
To provent the messages gotting out of the carrier, its end is
closed by an elastic band, which can be stretched sufficiently
to allow the message to be put in. At the branch stations,
where no apparatus is required, the message tube terminates
with the end downwards, above the counter or table, so that
nothing can fall into it by sceldont,

Tuabes are mado of load, fron, and brass. In London lead
tubes aro proferred.  In Borlin iron only are used. In Paris
both iron and brass are employed, In New York brass tubes
are exclusively used,

All messages recoived at the ofMices of the Western Union
Compuny for delivery, cither by the tubes or by messenger,
aro written by the operator on the proper blank forms with
copying ink, and a duplicate is taken, for filing, hy laying a
sheot of dampened unsized paper upon the message, and pass-
ing the two through a copying press. The latter consists of a
pair of rollers, which are turned by steam power, an electro-
motor, or by hand, according to circumstances. Fig. 8 shows
one of theso presses driven by a Phelps electro-motor.  This
method of taking duplicate copies is much neater, and is in
many other respects preferable to the manifold process em-
ployed in Europe, which is only used in this country when
a large number of copies are to be taken of the same des-
patch, as in the case of press news.

- —— A —
NEW EXPERIMENTS ON MECHANICAL FLIGHT.

M. V. Tatin has recently published a report of results of
exporiments conducted during the past year, the object of
which has been the reproduction of the flight of birds by
mechanical contrivances. He has studied, by the aid of small
models set in motion by rubber springs, the best form of
wing, in order to determine the nature of the large wings
most suitable for use on s machine actuated by compressed
air. After many trials, M. Tatin finds the larger proportion
of advantage to be with long and narrow wings. Other in-
vestigators have already shown that a wing may be as effec-
tive when narrow as when broad, and Professor Marey has
pointed out the fact that those birds which have small am-
plitude of wing movement always have very long and nar-
row pinions. With this form (Fig. 1) M. Tatin has rendered
as short as possible the period during which his artificial
wing takes the proper position to act on the air during its
down stroke.

As a bird flies the more casily as his wings act upon large
masses of air in shorter periods of time, it will be evident
that the velocity of maximum translation will be the most
advantageous pace in point of reduction of expenditure of
power. M. Tatin, not being able to prevent his mechanical
birds expending considerable power in order to obtain a use-
ful velocity, seeks to remedy this difficulty by moving their
centers of gravity forward, A bird in full flight then keeps
the same equilibrium ns one that soars, and its veloeity is in
one sense passive, new bodies of air, as it were, placing them-
selves under the wings. All the expenditure of power may
then be utilized for suspension. In this way M. Tatin has
been able to augment the weight of his apparatus without
incrensing the motive power.

The movement which the wing makes around u longitudi-
nal axis, and which allows it to present always its lower
face forward during the up stroke, is obtained by the appa-
ratus illustrated in Figs. 2 and 8, which are respectively side

Fig. 1.

?

and rear views, The device consists of a frame of light
wood, on the forward part of which are two supports, be
tween which is a shaft bent 50 a8 to form crunks at right
angles. This shaft is rotated by the untwisting of the rub
ber spring shown. The forward crank, B, produces the up

Seientific Amevican,

s common axis, A. The latter is Inclined downward and

tion during their stroke

Fig. 2

and down movement of the wings, which are movable around '
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A New Compressed Alr Hallway.
Some Interesting experimonts have lately been made in Ge-

rearward by the second erank, €, when the first s possing | neva, Bwitzerland, on & new system of compulsion by com
its dead polnt, and when the wings nre at the lowest posi- | pressed alr, the Invention of M. Gonin

The rond upon
which the invention is to be practically employed connects

Ouchy, on Lake Geneva, with Lausanne, the line
For two thirds of
the distance, which s but 4,800 feet, traction is

following a grade of 12 in 150,

sccomplished by metallic cables driven by by
draulic motors; over the remaining third, the
vehicles are moved by a piston traveling in a long
air tube and impelled by compressed air

In the recent experiments, a section of the tube,
128 feet in length, was used,
ter was 970 inches, and the thickness 048 inch
The total weight was 830 1ba
a slit was made, with its edges flaring inwards, in
which an angular valve fitted. The lateral faces
of the valve were covered with leather: and it

The interior diame

On the upper side

But the wing should not only change position in Its en-
tirety; onch point on its arca should have, especially during
the up stroke, an inclination as much more marked as It is
nearer the extremity. The portion ncarest the body alone
should keep o uniform obliquity, M. Tatin therefore con-

Fig. 8.

cluded that it would be necessary to produce this torsional
movement by the wrist; and he therefore substituted, for
the wings of silk hitherto used, wings of strong feathers,

Fig. 4

which would not bend like the former, but which would
slide one on the other during the torsion. This apparatus
worked admirably in the model; but when tested on-a
Iarger scale the results were inferior, and led the authorto
return to the silk wings, which he now definitely adopts.

By means of many slight modifications in the shape of
the wings, extent of their amplitude, ete., M. Tatin has
finally brought his compressed air bird to a remuarkable de-
gree of perfection, e had proviously made the appara
tus lift a lond corresponding to three quarters its own
weight; now it lifts one equalling its welght, The only
difficulty seems to be to eause the deviee to follow o hori
zontal course; but this ean doubtless be adjusted by a suit
able disposition of the tail,  The value of M. Tatin's re
sults is shown by n comparison of the curves, graphically
produced on Professor Maroy's rogistering apparatus by
the motion of the wings of birds, and that of the flying
machine. No. 1 in Fig. 4 {s the curve produced by the
up and down movement of a pigeon's wing; No. 2 is that
of the mochanieal wing sctuated by u rubber spring; and
No. 8is that of the mechanical wing driven by compressed
air.  The analogy between Nos. | and 8 is striking. M

Tatin believes that he will soon reach a formula which |

will show definitely how many foot Ibs. per second are ne
cessary Lo cause the flight of a given weight
—_—_— - e - -

Frexcn journals state that M. Henri Giffard is building a
steamboat that will make 45 miles per hour.

was pressed ngainst its seat by coiled springs fast

ened on the outside of the tube. The piston in

side the tube was composed of six cost fron disks, with leather
washers between them, the latter being cut a little large so
as to pack the tube tightly. The piston rod supported three
rollers, which served as guides to keep the piston in the axis
of the tube, Betweon rollers and piston,the propelling bar was
attached, This was made of such a form as, when the valve
in the slit above was lowered, to extend up between said
valve and one edge of the slit.  Its upper end then came in
contact with the vehicle; and thus the motion of the piston
was transmitted to the latter. In order to cause the lower-
ing of the valve just in advance of the bar, the car carried s
roller which pressed upon a band of metal which rested on the
valve rods, the latter being extended up through the springs

A small compressing engine supplied air to a reservoir,
whence it was drawn at a pressure of about 12 atmospheres.
The object of the experiments was principally to determine
the staunchness of the valve, and in this respect, the Revue
Industrielle states, they were entirely successful.
e — -

A NEW KEELY MOTOR DECEPTION,

Professor E. Stebbing writes from Paris to the Philadel-
phin Pholographer as follows:

“For the last few days all the &lite of Parisian science
have been deep in thought, as an engineer has given the
news to the world that he had discovered a new power which
would revolutionize the art of the engineer. The inventor,
M. Charles Boutet, is well known; he is the author of the
project of a bridge over the Straits of Dover, which would
probably have been finished but for the overthrow of the

French Imperial Government. Since the war he has di-
rected his attention to hydraulic machines, and upon
the following experiment he has based his idea of a new
engine: He takes an apparatus composed of a two-inch
bore iron tube, of a yard and a quarter long: to each
end is brazed an iron disk, intended to support two
india rubber balls in communication, the one with the
other, by means of the iron tube. This communica
tion can be cut off at will by means of a tap (see Fig.
1.); a small tap is also placed in the tube to inflate the
india rubber ball. When this is done the apparatus is
pressed down into a large tank of water (Fig, ). This
requires a force which can be calculated at about 10
1bs.

“A charge of 160 1bs. can be placed upon the up-
per ball; and when the communication cock is opened,
the 120 Ibs. will be raised up (see Fig. I1.). By this
simple experiment it is clearly proved that a gain of
120 Ibs. of force can be obtained. The author intends
to avail himself of this force, and to make a 20 horse
power engine for the next Exposition of Paris in
1878,

“Such is the invention of which every one speaks
—n constant force obtained without expense. A
machine of unlimited power, which feeds itself, No
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| the communioation tap ; K is the air cook ; F is 1680 e, weight,
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crown to the glory of the nincteenth century. ™
i A o
To rrovoxo the duration of ropes, steep them in o solu.
tion of sulphate of copper, 1 oz to 1 quart of water, and

Another

then tar them
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Communications.

Ahe Curve Describod by a FPolnt on a Connocting
Rod,
To the Bditor of the Seientifio American :

In your issue of January 20 appears a noto from W. IL
P., in which he repeats the erroneous statoment that the path
of a point on the conneoting rod, between the crank pin and
crosshead conters, is always an ellipse: adding that an in-
strument constructed on that principle would be a most per-
fect olliptograph. A trinl would convinee him of his error,
and that would do no harm; but as some one clse may be
misled into such an experiment, by supposing that W. I
P.'s diagram proves the truth of his assertion, it may be
worth whilo to point out that, on the contrary, it clearly
proves its fallacy.

Let the circle in Fig. 1 be
the path of the crank pin; if
wo draw ordinates, AD, JC,

Srcientific American,

Supporting a Ball on a Blast of Alr.
To the Bditor of the Soientific American :

In looking up some other matters, I came across an ac-
count of some experiments in the dircction indicated by the
aboye title, which may possoss some intercst, and furnish
gome suggestions in connection with the oxperiments of the
samo character exhibited at the Centennial, and which have
beon discussed fn the ScrexTirie AMERICAN within the last
two months,  Seo page 202, volume XXXV,

In the Glasgow Mechanie's Magaeine for July 2, 1825,
volume LXXX., pagoe 888, In an article entitled ““ Account of
goveral experiments, performed with a compressed gas ap-
paratus, by John Deuchar, Esqr,,” occurs the following:

“Reperdmont 1, When o common brass blowpipe nozzle
is put i\”mn the top of the condensing gas-holder, a mahogany

bail will be supported upon the column of gas as it isallowed
to escape; and whon the ball is at the distance of from one

[MARCH 24, 1877,

supported on a column of water. Now, 8o far as my inf,
tion goes, Mr. Leslie leaves the far less ﬁ'mgulnr circums
of a ball being supported on a pvr;mgdlculnf column ither
of water or air, to Lr claimed s the discovery of those ey
philosophers, from whose ingenuity the Swiss and Germgy
schoolboys (of whom the correspondent in the Ohomuat §
g0 highly) had learned their nmusing recreation; but the Pry,.
fossor deservedly, I think, is entitled to the merit of firg
proving that a brass ball could be mlm_)or_tcd upon & columny
of water or of air, when that column is inclined even (g gn
angle of 46° from the perpendicular,”
In the volume of the Chemist referred to, which T chancg
to have also in my library, I find on page 15 the following.
"« HYDRAULICS,— Curious Boperiment.—The following ex.
periment has recently been exhibited in the northern part of
this country by a celebirated professor. A jet of water,
means of a great pressure, was made to spout upwards, and
bear aloft, almost as high as the ceiling, a hollow copper
ball as large as an egg; and sometimes an egg itself is used,

The water was made to spout up in one unbroken jet, about
the thickness of alady’s finger.
Btriking the ball on the under
side, it spread out into a thin
shell or film, which invested

FG, and bisect them, the " S the globular surface on all
2 o = "~ sides, and afterwards desceng-
curve, R.\_P. thron‘xgh the ’_,_/ S od in rafn or sprey.  THOW
points of bisection, is an el- e kept playing on the top of the
lipse:and the equal ordinates, ”~ 5 et, not leaping up and down
pse eq \ping 2
8D, TG, are equidistant from /< S ut vibrating & litle from
the minor axis. Now let o, i N 1 @ﬁf? 2. ;lgrcfctgmlgde;t?i:e ﬁ:?uhnyei:
the middle point of the con- /i R i slow vertical motion on its
necting rod, EH, be the trac- /] e axis. It is remarksble that
ing point; then ok will be the /1 A x it is not necessary for the
greatest ordinate of the de- I \‘ : x | N :jalcr. to ns%h in a vertical
scribed curve, and equal to i ‘\\ A N7 E\ 1 m':c"",‘e’a nndethem
CX. But it will not be at ! Y/ : iy i ! < supported equally well, when
the middle of rs, the length e x - H 2 & Lam the jet was inclined ten or
of the curve, nor will equal ‘ NS = i fifteen degrees.”

ordinates be equidistant from \ < s And on page 175:

it. For instance, mg, nl are W" Cmgvse]‘:i‘.xrmnm'ri;
i ing ¢ mentioned some mon

ordinates corresponding and z ago an experiment exhibited
equnl to SD, TG. But the in Professor Mev' class
triangles, ABD, FIG, having o = J room, in which a hollow brass
the same hypothenuse and @“?-J- A > sphere was balanced on the
the same altitude, have equal top of a jet of water, and
bases; the triangle, HEC, has - = E’;’;‘;’mﬂ:{ upsa?ldi 03&
the greater altitude, CE, while “t --------- = n G = beautiful. We:ysaw theng-
the hypothenuse is the same, : i fessor exhibit subsequently an
: : - G experiment of the ssme kind

therefore its base, HC, is less

than BDorIG, andasg, &, |
{ are the middle points of

these bases, gk is greater than

K. The curve in guestion,

then, is nof an ellipse, nor is

it symmetrical with respect to

any transverse line; if not

““ slightly wider " at one end

than the other, it is at any rate slightly longer.

The deviation from the elliptical form may not be great
under all conditions, but it exists in all cases, with one ex-
ception, and is sufficient to preclude the adoption of what is
usually understood by the * crank and connecting rod move-
ment” in an elliptograph. The exceptional case I mentioned
in a former note; if the length of the connecting rod be equal
to that of the crauk, and the stroke of the crosshead four
times as great, the described curve will be a true ellipse.
Such an arrangement would hardly be adopted in a steam
engine, but is perfectly practicable in a drawing instrument.
The movement is shown in Fig. 2, which is lettered to cor-
respond with Fig. 1. Itis also clear that in this case the
tracing point being as before at the middle of the connecting
rod, the whole length, vz, of the described curve will be 1}
times RP; and in order to prove it a true ellipse, it will suf-
fice to show that all the abscissas are Increased in the same
proportion, the ordinates remaining the same as In RXP,
Now, when the crank pin is at A, the ¢rank and connecting
rod, AC and AB, form two sides of the isosceles triangle,
CAB, whose base, BC, is bisected at D by the ordinate, AD,

with air, but of a more novel
and singular description.Two
or three atmospheres of com-

@?}. /.

inch to one and a half inch above the opening, we may in-
flame the gas, and still the ball will be supported, and per-
form a double rotatory motion in the center of the flame
(as shown in Fig, 1), Al-
though this eriment  be
continued for five minutes,

et the wooden ball i8 not

urned, nor even much
warmed. In order to mark
the motion of the ball, it has
a white ring round it.

“There are two causes
which operate here in keep-
in? the temperature of the
ball below the point of com-
bustion. The first is the hol-
low nature of flame; it is on
the outer surface of the gas
alone that the combustion
takes place, for there only it
has the necessary supply of
oxyﬁen to carry on its com-
bustion; the interior, there-
fore, in which the ball is situ-
ated, consists of a mixture of
the gas, (;]mninlly scorched or

mon air were condented into
a close copper vessel, of a
size which might be conve-
niently carried in the hand.
A stopcock, with a very
minute sperture, fixed on the
top of the vessel, being opened,
the condensed air rushes out in a stream.

If a wooden ball of the size of a schoolboy’s marble,
or larger, is placed by the hand in this current of air, it is
not b%own aside or suffered to fall, as we would ct,
but continues to leap up and down some inches above
the orifice, generally performing at the same time a vertical
revolution round jts axis. Though the air and water in the
two experiments perform the same office, they act in a very
diffcrent manner. The water, thrown up by pressure, ri
in one unbroken filament, of the thickness of a slender rod,
to the height of twenty feet or more; but the air being
greatly condensed, the moment it escapes from the tube its
particles exert a lateral repulsion, and, instead of pouring u&
wards in a uniform slender stream, it spreads out into t
form of an inverted cone, in the axis of which, where the
rarefaction is great, the ball playsup and down. So&e
is the ball confined by the conical shell of air which invests
it, that the vessel may be inclined at an angle of 80 or 40°,
or carried about freely in the hand, without the ball fallin
off. The experiment has, in fact, something of a magi
effect; for, when viewed at & distance of three or four ya
50 that the whizzing noise of the air is not heard, the
seems to leap and play, and attach itself to the vest:glhy
some sceret and invisible power of its own.—Scotsman,

The article alluded to as occurring on page 381 is simply &
rather unamiable criticism on something which was nof as-

| - S v = : converted into smoke, united
¥ cti;el:)x:d‘clrzc.!s;‘b)i{%, iw.ll{ b;ing bisected at 8, gives 8D, with some that has not been |serted concerning Professor Leslie, and is not worth repeat-
i & wdlml o ;tlo w IIIC lll;!llih ti'qull:l." Bfu;}g B bt;“;g nlt] all chi:(;lngcd. And, secondly, | ing,
i sected at m, ma or its equal, gD, is the half o or of its the rapid rotatory motion of
¢ oqual, DC; that is, Cg is 1} times CD: and 80 of any other the ball further prevents the bbbttt i memvomnndﬁ;
i position of the crank. It may be added that th ; action of the interior unin. | §eneral ttle of the pneumatic il
| - ¥y ¢ movement | flamed column of gas, and completely prevents the wood | discussed and may be found in some text books; but it i
I of AB, the connecting rod in this arrangement, {8 identical | burning. ? : i curious t 1“) th rii f o ball b n'n obliquo
b with that of the pencil bar in the common trammel, which| 1’71’;1"‘""’;”‘:"3' ’{"l’”"l the Inst experiment, and, at the bh:s:)::: u?ralfzs cll?:(vl mft :‘;pll'):collneiti%nu =
& will be seen 1 longl " S W | B0me Ume, incline the apparatus to one side, and we y 7
, )y prolonging BA to moet the vertical center |y o ball supported on o m!lumn of flame (:hli(;‘lil(:l'\'?‘t(:\':l:“;: I have encountered in many places s general reference 10

line In W; for in that case the triangle, CAW, Leing also
isosceles, it is clear that, ns B moves to and fro on the hori-
zontal line, W will rise and fall in the veortieal line: and If
these points be compelled to travel in those lines by the slots
a8 shown, the crank may be removed without affecting the
result. The mechanical device of the crank, however, ;glvm
some advantages; one of which, jt may be mentioned, is
that, by altering the length of the conneeting rod, the instru-
mont may be adjusted to draw curves which are not ellipti-
cal, but very decidedly cgg-shaped; Fig. 8, for example
would bardly be mistaken for an ellipse by any one. '

It may be of interest to kome 1o note that the result at-
tained by either of the devices mentioned, and Hlustrated in
Flg. 2, may also be necomplished in another manner. If the
whieel shown in dotted lines, whose conter is A in that figure
roll within the annular wheel of twice its own -liamv-u-u;:

an angle of nearly 45° (as shown in
Fig. 2), from the perpendicular. The
Inflammation of the gas in this in-
stance- shows how correct Professor
Loslie's ideas were with regard to the
nature of the phenomenon which he,
I bolieve, first noticed, of & eolumn of
air supporting a hollow brass ball at an
angle of 45°; namely, that the ball was
enveloped by a sheath of the air; and
the inflammation of the gus renders, so
far, unnecessary any mathematical de-
2 monstration with regard to that point.
Here is shown, In a very heautiful manner, the inflamed
sheath of gns surrounding the ball, by the rapid motion and
force of which it Is that the ball Is enabled to resist the power
of gravitation even at the Inclination of an angle of 45°; but
when we slant the apparatus more to one side, we then find
that the attraction of gravitation becomes stronger than the

investigations of Faraday on the above subject, but have
found no trace of them as yet among tho list of his papers
given in the ** Catalogue of Scientific Papers” published by
the Royal Socicty, nor have 1 encountered any publication
by Professor Leslie in relation to the matters quoted above.

HEeNRY MORTON.
Stevens Institute of Technology, Hoboken, N. J.

A Segmental Parabolic Reflector.

To the Editor of the Seientific American :

The descriptions published of the so-called Balestrieri re-
flector (repeatedly pre-lnvented by Americans) have re
minded mo of an instrument which I designed in 1867, when
living in Mono county, California, and which has remained
on paper because T bad no chance then of getting it made,

!;:::I:*-(Ill:::ﬁlf',‘.r.... of the Inflamed gas, and we see the hall | *d have ever since been occupled with other affairs. Itis

horizontal and vertical lines, and m will trace the ellipse rnv!vl..‘...,LL' 1 the burning sheath in which it was previously | 8 reflector consisting of concentric parabolic rings or seg
4 Stevens Institute, Hoboken, N. J. 0. W. MacConn “In alluding to the very curious obsery i f Mr. 1 meuts of copper, coated inside with nickel or silver, w!

1 —_— i <5 * | regarding common air, I' eannot help :::l::: O""“r' hfﬁl: are %o curved and arranged that all solar rays falling upon

Tie average welght of 20,000 men and women, weighed : :'uu:!'. volume I, page 381, it has, by misreprosentation, them parallel with their sxis are bent to & common focus.

t Boston, Mass., was: Men, 1415 Ibs., women, 1245 Ibs. | had ¢ ,’:“"",'L'}‘Y'l‘l‘" to "lmk" it appear that the learned Professor | In consequence of the latter being behind the reflector and

1o merlt of discovering that a brass ball could be | quite near to the same, manipulations which would be very

whose center ia C, the points, B and W, will move in the
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Scientific memu.

ST " a concaye mir | In the middle; while, if the center of the plate moves the
W (2 W, mn:n% refloctor may | most, it demonstratos that itis expanded in the middle. And
SRR st iabie’ the to keep Its axis | the same rule applies to any part of tho plate, This way of |
8 AR The wan; and thus to maintain & complete | testing may be implicitly relied upon for all plates or shoets |
d tow Nﬁﬂwwhm of time; und means may also | thin enough to be sprung by hand pressure,
gy 0 ating the solar rays by filtration through ul',Adnouwl' pll.ln, n?&ll(;nblg forclthm; tll;lck or thin plates, and
b '-“ e mnedle. physicist will know conjointly with the first named, is to stand the plate on
m WW ww-‘mm. how to eonumc; ! edge with the light in front of us, but not overhead, a8 in Fig. ‘
the {nstrument, which may, indeed, be done in somewhat dif- } 12; wo then cast one eye along the faco of the plate upon whioh |
ferent ways, it being necessary only to give to the concentric  the light falls, and any unevenness will be made plainly visible
rings or segments (which might best be made by depositing | by the shadows upon the surface of the plate. The eye should |
copper upon moulds of wood, covered with plaster and cor- also be cast along the edges to note any twist or locate any
roctly shaped on a latho) such a curvature and position that kinks.  Perbaps our trial by these tests, employed either
the parallel rays, striking them at various angles of incidence, : singly or in conjunction, demonstrates the plate to have the
bo reflected to the samo point,  There can bo no doubt that, | bulge ia it, denoted in Figs. 10 and 11 by the inclosure
with o large reflector of this kind, it will be possible to pro- | within theline, A. This bulge Is called a loose place; and if
duce ealorific offects of which we have at present no con- | the plate is bent or springs back and forth u little, this spot
coption; and the instrument may not only become an impor- | will be found to move the moat,  The plate Is, in fuct, edge-
tant aid to Science, but may also find some useful applica- | bound, as it might aptly be termed; and hence, to straighten
tions in the arts. By the Balestrieri reflector, which consists } it, we do not attempt to batter the bulge down by placing
of concentrio conical rings or segments, the solar rays can | the plate on alarge block and hammering away at the convex
naturslly not be brought to a focus, but only be collected in | side; but we place it on n small block and proceed to stretch
an axial line. Its proper purpose is to cast the light of a the plate at and near the edges, nnd %o remove the bulge or

focal flame in a cortain direction into space, and it must an-
swer that purpose quite well A. Panrz.
Paris, France.

Plant Vigorous Young Trees.
T the Blitor of the Sciontific American :

On page 70 of your current volume, you advise farmers
and fruit growers to buy small trees rather than large ones,
In & general senso you are perhaps correct; but practical
pomologists know that to judge rightly of the value of a tree
by its rings alone is quite impossible, there being other con-
ditious of growth quite as important, and even more o, than
the relative size and height of its trunk and branches, Hav-
ing a pretty extensive experience in the planting and growth
of young fruit trees especially, I have foand the roots to be
the most important consideration, and the best indication of
vigor and quality; and were I compelled to purchuse trees
without seeing them, roots and all, I should much prefer see- |
ing the roots than the trees proper; and indeed, with such
evidence of their quality, I could not be greatly deceived.
A tree with a fine mass of fibrous surface roots of a healthy,
vigorous color, and thin, small, rather than thick, bmkcnl‘
main roots, is sure to grow and thrive with any sort of fair |
treatment, and in almost any soil; but without such fibrous
roots, and having only two or three large mutilated horns or
prongs, and s heavy stub for a tap root, which must from
necessity have been broken and skinned in removal from the
nursery row, the tree were better thrown on the brush heap
than given space and trouble in the orchard. In view of the
fuct that most of our nurserymen work their trees upon seed-
ling root stock and leave them standing in the rows where
first planted, it is easy to understand why %o large a percent-
age fails to grow and thrive when removed to our gardens
and orchards, and why in some cases, with the utmost care
and attention, so many years of doubt and uncertainty must
intervene before the fruit appears. In the deep fertile soil
of the nursery, they send down long tap roots which, if left
undisturbed, grow to the exclusion of unything i the shape
of fibrous roots; and when the trees are finally removed for
sale, this long tap root must of course be cut or broken off,
and it is thus somewhat miraculous if the tree lives at all.

To buy only small trees will not entirely obviate the diffi-
culty, although it is in every way poor policy to purchase or |
plant very large trees of any kind. But in procuring small |
trees, it is very important to know various other nucndingi
conditions: whether they are small simply from a stunted
condition of growth and general lnck of constitutional vigor,
or becanse they are young, which of course is the only ad-
missible condition. 1 have trees of three years which far
surpass in vigor and size others of ten. I would certainly |
prefer even large trees, if vigorous, to small, stunted trees of |
like age. 8o it will be scen it s not safe to rely upon small
trees altogether. A better rule would be perhaps to buy
young trees rather than small, if, indeed, the matter can be
narrowed down to one short invariable rule, which 1 very
much doubt. Show me the roots of u tree, and I'll tell you
how it looks above ground.  Look at the roots first, then the
wood and bark; do not care about the size so much, and you
need not ingquire very particularly about the age after having
made the examination indicated.  All reliable nursorymen
are well sogquainted with these facts, and should not mislead
their customers in their eatalogue classifications.  The real, |
true quality of a fruit tree exists in its degree of vigor and |
thrift; and it ix with reforence to this, together with age, |
that the various grades and prices should be arranged.

Kingston, N. Y. H. Hexprioks,
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STRAIGHTENING WROUGHT METAL PLATES. I

No, IL

'loose place without hammering it at all. The method of at-
tack is to first hammer the plate, letting tho first series of
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blows be delivered as denoted in [Mig. 10 by the marks at B;
and we then deliver the blows denoted by the marks at C
and st D in the same figure. These blows will, if sufficient
of them are delivered, remove the loose place, While giv-
ing these blows, the workman takes care to hold the plate
#0 that his blows fall solid and do not ““ drum:" that is to

say, if the spot where the hammer falls does not rest upon |
the anvil, the effect of the plate is similar to that produced
by a drumstick upon a drum, producing no result save to
jar the fingers holding the plate. And this jar is frequently
sufficiently great to cause severe pain and sometimes injury

to the fingers. In removing the loose place, we shall find,
in almost all cases, that we have induced contraction in the

process shows the edges to move the most; and in this case
all that is necessary to remove the contraction is to strike the
plate a few blows about the contracted part, as we did to re-
move the contruction at D in Fig. 10. The blows in this
caso, howover, may full perpendicularly, and be delivered
(for fine work) with a broader faced hammer.

To remove a kink or crooked place at or near the edge of
n plate, we proceed sy shown in Fig. 12, laying the plate
with the convex side of the kink resting upon the Anvil (the
shaded part, A, representing the kink), and delivering the
blows denoted by the marks at B, In Fig. 124.  We next turn
the plate upside down, and strike the blows denoted by the
marks or dashes at C, Fig. 13; and the kink will be removed.

Fiig. I3,
g™

it

To straighten the plate shown in Fig. 9, we place it upon the
anvil, as shown in Fig. 14, striking blows as denoted at A, and
placing but u very small portion of the plate over the anvil
at first; and as it is straightened, we pass it gradually fur-
ther over the anvil, taking care that it is not, at any part of
the process, placed so far over the naovil as to drum, which
will always take place if the part of the plate struck does
not bed, under the force of the blow, well upon the anvil.

Fig. 12a.

We have now explained all the principles involved in
straightening wrought metal plates; and no matter in what
shape a plate is bent, it can be struightened by the applica
tion of these rules, applied either singly or in combination.
As a rule, they require to be used in combination: thus a
plate may have a loose place and a kink, or a kink and o
twist, andin these cases the operation to remove the one is

Fig. 3.

e

{

plate round about the spot marked D in Fig. 10; and this
contraction we remove by afew blows, as denoted by the
marks at D, In this operation, we have merely stretched
the plate where it was necessary Lo releaso the loose place.
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Let us now suppose that our testing had shown the plate
to be twisted.  We then carefully note which edge of the
plate is the straightest, and which is the one that Is bent, and
then place our plate upon the anvil, as shown In Fig, 1la, in
which that part of the plate on the left hand side of the ding-

| performed conjointly with that necessary to remove the
| other, either being slightly modified to suit the other oper-
ation. The anvil, it will be seen, must be small enough to
permit of the plate being attacked in individual spots or
places; for the plate must always lie so that the part being
struck is solid upon the anvil. In constcquence of this re-
quirement, the holding of the plate becomes an important
element; for, with a good helper, the plate may be quickly
and readily adjusted, thus saving much time and labor.

ﬂ{/.]sﬂ. !
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| A rude system of straightening is sometimes performed
| by the aid of ateip hammer, the finishing process belng per-

| onal line is supposed to be the one that Is boat, the bend ly- | formed on a large fron block. This plan is crude, however
’ .

As oo example, lot us take a plate, say 18 inches by 24, as
in Fig. 10, The firat thing to do is to ascertain where it is
out of straight, which is donce as follows: If it isa thin plate,

~ say of 10 gauge, we rest one end of it on the block and sup-

port the other end in the left hand, as shown in Fig, 11; then
with the right hand we exert o sudden pressure in the mid.
dle of the plate; and qulckly releasing this pressure, we
wateh where its bending movement takes place.  If it occurs |
most at the outer edges, It proves that the plate is contracted |

| Ing downwards (the edge, A, being the straightest), We | sl is more productive of hammer marks than it is of true

then attack lh.n plate, if a thick one with the long eross face | work. Very thick plates, those too thick to be readily af-
hammer, and if a thin one with the twist hammer; and in | feoted by the blows of a sledgoe hammer, are made red hot
cither case we deliver the blows denoted by the marks, the | and stralghtened upon fron blocks larger than the plates.

sction of the hammer being to lft the platein front of It | For this operation lurge wooden mallets with very long
The blows at and towards the edges are always delivered | handles are somotimes used IR

first, the hammering being carried towards the middle, and | . s e —

being also wider apart as the middle of the plate is ap- . OvER 18,000 spplications for space have already been filed

proached, | by the authorities of the French Exposition next year; 7,800
A plate Is said to bo contructod when the hand bending | are from the city of Paris alone.
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NEW ROTARY PUMP,

We extract from the Recue Industrielle the snnexed en-
graving of a4 now rotary pump, which s quite simple in con-

struction, and which, our contemporary states, hing success-
fully withstood quite severo tests. :

Placed eccentrically in the cylinder is a drum, as shown in
Fig. 2, to which are binged three bronze pallets which close
into recesses in the drum.
These, "hs the drum rotates,
draw in the water through
the ball valve in the suction
pipe below. The drum shaft
js mounted independently of
the pulley shaft, Fig. 1, so
that any strain on the latter,
by the belts, will not tend to
throw the pump mechanism
out of line. The connection
between the shafts consists
simply of the end of the
drum shaft entering n socket
in the end of the pulley
shaft,

The pallets may be easily
removed without taking the
drum from the cylinder. The
joints of the cover are packed
by rubber packing, which fits
in a groove made half in the
cover and half in the cylin-

der.
————e——

Dyecing Raw Cotton.
The following is considered
the best and casiest way for
dyeing raw cotton. Boil with

at any time during the past two or three years. Indeed, their
production is lessened, and is scarcely 060 por cont of that of
last year. These facts have attracted ofticial notice, and a
committee from different French vine growers' associations
have lately undertaken and completed an extended course of
cxperiments based upon them. These substantiate the conclu-
sions drawn from the foregoing, and also show the further

The Coffee Photographle Process,

A correspondent in Switzerland lately sent some
of this process, which, by reason of their depth, vlm‘m
richness, were equal to the hest wet-plate photographs; gng
now both M. Haakman, the President of the PllOlognch
Society at Amsterdam, and M. Victor Angerer, a well known
Viennese photographer, bear testimony to the efficacy of thie
process. M. Haakman says
he has given some attentipy
to dry plates, for, as he prag.
tises photography simply for
pleasure, these are generlly
more convenient to use thay
wet films. He has tried, he
tells us, tannin, tea, tohaceo,
morphine, and several other
substances in the preparation
of his dry films; but none of
these, to his thinking, afford
such clean and satisfactory
films as coffee.

M. Haakman prepares his
plates in the simplest man-
ner; and although we hayve
several times published form.
ulie in regard to the produc-
tion of coffee plates, our read-
ers may like to know the
precise plan followed by M,
Haakman. His coffee solu-
tion is made up of: Boiling
water, 6 cubic inches; pure
Java coffee (burnt), 77 grains;
white sugar, dissolved in a
little water, 89 grains, This
infusion, when cold, is poured

22 ]bs. extract of logwood
for 100 Ibs., till it is all well
penetrated, then dry; then
boil slowly with 10 Ibs. chromate of potash and 5 lbs. sodn
crystals ; make run the liquor, take out, and keep over
night, or one or two days; then wash well. That is the best
and fastest black, and stands well.
A FEW PHYLLOXERA REMEDY—DECORTICATION,

It was recently announced in the French Academy of

Sciences that the decorticating or removing of the barkfrom

Fig. 1.-SABATE'S DECORTICATING GLOVE.

HOUYOUX'S ROTARY PUMP.

benefit that, by removing the bark, a large number of harm-
ful insects, which take refuge therein in winter, are at the
same time destroyed.,

The modes of decorticating the vines are represented in
the annexed illustrations. The workman wears a glove, Fig.
1, made’of mail or rings of galvanized iron. It weighs about
20 ozs., and with it a man can easily bark 500 large three-
branched trunks per day. Fig. 1 shows how the bark is re-
moved by rubbing the branch longitudinally. In order to
reach crotchets and sharp angles, the bow, shown in Fig. 2,
is used, the cord being a twisted line of galvanized iron wire.

A Machine Switchman,

About as curious a railway signal as we have ever seen
has recently been patented through the Scientific American
Patent Agency by Mr. J. D. Hughson, of Prairie City, IIL
This inventor believes that, where an engineer might fail to
heed the indication of a semaphore or some other purely me-
chanical apparatus, he would be sure to notice the frantic
gestures of a man posted beside the track. As men of flesh
and blood cannot probably be found who would be willing
to stand on a highk pedestal for indefinite periods of time
and wave their arms .t exact intervals, & machine man has
been contrived who flourishes a flag, hammers a bell, and
displays a changeable light in his hat with unfailing regular-
ity. The man owes his movements to clockwork operated
by weights, and the latter are controlled by electricity.
When a train passes, it moves a little stop beside the track,
which, by a mechanical connection, shifts a switch so that
the current from a main line of telegraph wire is diverted
into a short circuit. An electro-magnet inside the machine
man is thus excited; and as it attracts its armature, the lat-
ter releases o detent, The weights then descend, and the
man waves his fing and pounds his bell, while the light on
his hat changes to red. When the train has passed, the cur-
rent is broken from the short circuit, but the man keeps on

grape vines is n valuable preventive of phylloxera ravages,
and that the vines thus treated also soon showed very per-
ceptible signs of improvement in vegetation, M. Sabaté now
gives, in La Nature, some positive facts regarding the effi-
cacy of this process, based on actual trinls '

his motions until a wheel in his interior comy. \etes its revolu-
tion and thus allows the detents once more to engage. Of
course the time during which he waves his flag, ote,, is long
cnough to allow the train that has passed to travel a con-
siderable distance,

twice over the sensitized col-
lodion films, which are then
dried.

ol

A NEW BATHOMETER,

We extract from Za Nature the annexed engraving of a
new and simple instrument for measuring great sea depths.
It is the invention of Dr. H. Fol, and consists of a spherical
glass reservoir filled with a liquid very slightly compressible
—water, for instance, or, better still, ether. The only orifice
to the vessel is a capillary tube
which communicates with a small
reservoir above, which is filled
with mercury. The latter, at
the presumed temperature of the
water at the sea bottom, should
just stand at the level with the
orifice in the pointed stopper in-
serted in the large reservoir. The
upper surface of the mercury is
exposed to contact with the sea
water.

Inusing the device, it issimply
lowered by a sounding line, The
liguid within the large reservoir
will be compressed as the appa-
ratus descends, a given amount
for each atmosphere of pressure,
and a corresponding quantity of
mercury will escape through the
orifice and sink to the bottom of the large reservoir. This
mercury on the apparatus, being hoisted, is accurately
weighed, and its weight indicates exactly the pressure to
which the device has been submitted. The pressure known,
the depth of water is easily determined.

Do not Allow the Frogs to be Pared,
The frog of the foot of every horse is the natural support
of the foot, and should never be cut away except to remove
the rough edges which oconsionally appear from common
wear. At a late meoting of the farricrs and horseshoers in
Wilmington, Del., there was a great deal said in condemna-
tion of the manner in which horses are shod, especinlly in

the rural districts. A leoturer, a veterinary surgeon (accord-
ing to the Now York Herald), said that

in hix own vineyards, He states that n plot
of about 20 acres had it vines (white
grape, age 60 years) ncarly destroyed in
1875. During the winter of 1875-0, the
vines were barked during the coldest
weather, They have since become in a
flourishing condition, and last autumn
yielded an amount of grapes double that
of the preceding year; nnd 48 acros of
other vinea (red grape, sged from 15 to 20
years) were similarly treated in February,
March, and April. Bince then they have
not been attacked, and the old phyloxers
pointa of lodgment have not enlarged,
while s far larger yield was obtalned. In
general, the vegetation in both of these
vineyards offered a striking contrast to
that in adjoining ones where decorticstion
had not been practised. Although the
vines In the latter were planted in fully as
rich soll, and were identical in variety snd

“the frog of the foot was often pared
nwiy %o urtistically to make a neat job
that the tendon or muscle that extended
down the log, over what is known as the
pulloy bono, and gave the foot its mo-
tion, was often injured, and then the horse
would bo weak in the logs, and blunder.
He soverely characterized the habit of
burning the hoof with a red hot shoe to
make It fit, and sald there ought to be s
law pussed to hang any blacksmith who
would uso red hot shoes in this way.

in age, they are now as budly attacked as

Fig. 2—SABATES DECORTICATING BOW.

LN

phers, has been In uso ot Dartmouth
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A PERSIAN DWELLING.

There is little to bo seen in modern Persia that tends to
substantinto the tales of anclont travelers concerning tho
maguificence and wealth of the cities ruled by tho Bhal,
Colossal ruins attost the grandeur of former days, but cen-
turies of misgovernment have reduced o people naturally in-
dustrions and energetic to a moro horde, existing under
scarcely more than the semblance of civilization.  Porsia, or
rather her cities, might be termed the abode of shams; for
decoption relgns everywhere, from the huge paste dinmonds
of the Shah to the Imposing pillars of dust and straw which
decorate the wretchedly constructed buildings.

An excellent idea of the exterior of a Persian dwelling of
the better class in Teheran is afforded by our engraving,
The courtyard, and probably the most attractive portion of
the structure, is represented; and the picture shows nothing
of the intolerable filthy surroundings of even the finest pri-
vate grounds, The materials of construction used are sun-
dried bricks, which have little cohesion, and which before
long render the walls in a very dilapidated state. The elabo-
rate cornice and columns represented in the engraving are
scarcely more stable than so much theatrical scenery, being
merely of wood stuccoed over with mud. In some struc-
tures stone is used, and tiles are employed for decorative
purposes; but this more substantial mode of building is con-
fined to the houses of digunitaries, or to the bazaars or
mosques. In the latter the relics of past maguificence are
yet discernible, and ono edifice is asserted to be roofed with
plates of pure gold. In view of the acquisitive nature of
Persian officials, and the unconcealed corruption which
reigos in every department of the government, the statement |
that so much treasure is allowed to remain unappropriated
to some one’s private use is rather questionable. Persian
architecture, however, is not without its importance; and as
it involves the application of the singularly beautiful
arabesques known the world over as Persian patterns, it pre-
sents suggestions to our designers and decorators, of which
at the present time advantage is widely being taken. The
arches shown in our engraving are by no means of the con-
ventionsl pattern, and are exceedingly graceful; while there
is a harmony of design between the general form of the
building and its flat decoration which appeals strongly to
correct taste. To perceiveto what excellent use it is possible
to turn the Persian arabesque and the closely analogous

Moorish designs, the reader has only to examine the archi-
tecture of some of the larger Jewish temples in this city.
There—where, as a matter of course, the Gothic and other
well known styles which, by custom, are almost wholly ap-
propriated to Christian churches, would not be suitable—
architects have been compelled to seek other sources for
every varioty of decoration; and the results are adaptations
of Oriental design, pleasing both intrinsically and because of

—
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thelr non-conventionality.  Workers In other branches of art
havo likewlise recently resorted, to an unusual degree, to
Porslan ornamentation, and some of the most exqulsite pro-
duetions In repoussd silver and niollo work are based entirely
upon Persian patterns,

Individunl design apart, the aspect of groups of Persian
houses iy not Inviting, but rather monotonous; and the eye
finds its only relief in the courtyards or in the gardens,
where trees are allowed to grow. The interiors of the
dwellings, especinlly those of the richer classes, often, how-
over, besponk an unlooked-for degree of comfort: that is, if
comfort can be had in any structure which is liable to fall
down unless constantly repaired.  The courtyard represented
in the engraving is entirely inclosed by the dwelling, and is
reached from the strect by a narrow corridor.  On two sides
of it are simple blank walls; on the others are the fronts of
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because when the sun {4 in these points the days and nights
at all places are supposed 1o be equal, Not that they aro
exactly equal then, though they would be if the sun were
only obliging enough to stay on the equator when it reached
it.  As n matter of fact, however, the sun's motion north or
south when crossing the equator Iy more rapid than in any
other part of his poath, and so the days and nights are not
quite equal at the equinoxes.  Take the equinoxes this year
ns examples: At New York, on March 20, the sun rises at 3
minutes past 6 ADM., and sets at 12 minutes past 6 P.M.,
making the day 12 hours and 9 minutes long, Since the sun
sets on the 20th at 6:12, and rises on the morning of the 21st
at 6:02, the night of the 20th is only 11 hours and 50 minutes
long, or 19 minutes shorter than the day. Again, on Bep-
tember 22, the sun rises at 5:48 A M. and sets ot 5:57 P.M.,
the day being 12 hours and 9 minutes long.  But as the sun

two distinet buildings (one of which is represented), one be- | rises at 5:49 A.M. on the 234, the night of the 22d is only
longing to the mastor of the house and the male portion of | 11 hours and 52 minutes long, or 17 minutes shorter than the
the houschold, the other to the harem.  Each consists of a|day.

large saloon, separated from the courtyard by glass windows, | The place in which the sun crosses the equator in Spring
with two smaller apartments on the ground floor, and a bal- | is also known as the first point of Arics. Aries is the con-
cony chamber above, The flat roofs are reached by an un- | stellation of the Ram. But when on the 20th of March this
covered flight of steps, and are places of frequent resort in !ymr the sun crosses the equator, it will be in the constella-
the warm season after nightfall. In winter the rooms are |tion of The Fishes, almost in a direct line beneath the Al-
heated by jars of charred fuel, half buried in the floor. The ‘ pherat and Algenib in the square of Pegasus, Why do as-
houses of the richer classes in Teheran are seldom occupied | tronomers call this place, then, the first point of Aries? Well,
during the summer, as, owing to its filthy condition, the city | the two points in which the sun crosses the equator are not
then becomes unhealthy. The monarch and aristocracy then | stationary, but are changing every year. The earth is like a
betake themselves to tents on the neighboring plain of Sul-| big top spinning around on its axis at a great rate, and at

Il

tanich; while the rest of the population accept the ravages of
pestilence with that fatalistic indifference peculiar to Oriental
races.

=S ORAOE
OO

Some Astronomleal Notes for March.

A writer in the New York 7ribune says that March is in
many respects an important month. The sun, which has all
winter long been south, is now rapidly approaching the
north, and will cross the equator at 7:16 (New York time)
on the morning of March 20, This point is called the vernal
or spring equinox. Many of our young readers know that
there are two equinoxes in a year, the verbal equinox in
March, the autumnal in September. A simple illustration
will probably help them to understand better the meaning
of the terms equinox and equinoctial points. Take two large
hoops. Place one inside the other, and hold them horizon-
tally. Now tilt the inner hoop a little, so that half of it is
above and half below the other hoop, which remains horizon-
tal. Let the latter represent the eguator; then the tilted
hoop will stand for the ecliptic round which the sun travels
in a year. A glance st the two hoops will show that the
ecliptic can only cross the equator at two points, These are
known as the equinoctial points, and also as the equinoxes,

o >3 /"
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the same time running around the sun along that tilted hoop
called the ecliptic. But the top isn't quite steady; as the
boys would say, it wobbles a little bit, and the effect of the
wobbling is to make the equinoctial points go backward a
trifle every year, This going backward—or from east to
west—of these points on the equator is called the precession
of the equinoxes.  But some bright reader will say: *“ Pre-
cession means going before, and these equinoctial points go
backward! Why not call it retrogression of the equinoxes?"”
Well, perhaps that would be a better title; but ** precession ™
here means that the equinox of to-day ‘“ precedes™ that of
to-morrow; that of to-morrow ““precedes ™ or is east of the
place of the equinox the next day, and so on. This change
of place is constantly going on, but so slowly that it only
amounts to 50} minutes of arc in a year—a quantity so small
that it will take nearly 26,000 years for these points to go
entirely round the equator.

The man who first found out about this precession of the
equinoxes did it a very long time ago. His name was Hip-
parchus. He was a disciple of the great school of Alexan,
dria, and lived about 140 years before Christ. And he found
it out in this way: Some 170 years before his time another
astronomer named Timocharis had calculated the distance of
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autum- | head. It should be observed that interchanging metals upon
B e o vl‘l?hp;m‘r:: ‘:l':oml::a:::du?l:i:tdlg::nm and | these people did not produce good results. Thelr ** systems 44
I'I::;‘;:l‘o:-h g:utcr than Timocharis had made it. The | required the metals named, and no ol.hum. 3
difference between the two messurcments was too large to | Cause, of course, clectricity, it )';cmg the fashion to use
lead him to suppose that Timocharis had made a mistake, | that much.misused word to explain anything which is l)‘-nl
and he was thus forced to the conclusion that tho sun and | readily comprebended, from blue glass radiations to love.
Spica were roally further apart than they were a hundred | “ Eloctric homaopathy ™ our contemporary (‘1:"! this lntest
and seventy years before. And he found further that by | deception, while devoting several columus to its grave con-
dividing this difference by the number of years which had | sideration.
passed since the first measurement was made, the annual
precession was 49 minutes—which was only a very little
wrong. Now, in the days of Hipparchus the sun really was
just entering the Ram at the spring equinox, which was
then, therofore, the first point of Aries. In the 2,000 years
since this point hns gone westward nearly 28 degrees, which
brings it into the constellation of The Fishes; but the old

O
The Obnoxious Franking Privilege Again,
The Sundry Civil Appropristion bill, which was hurried

{has been made the means of putting through a measure,
tacked on ns an amendment, which is meeting with the
wholesgalo reprobation that It deserves. It Is o resurrection
of about the worst feature in the hitherto defunct franking

[ through Congress during the cloging hours of the late session, |

name has not been changed. .

“ Hipparchus was a very clever nstronomer,” says the
writer. **It would take too much room to tell all about him,
but I may mention one other good thing he did: he made a
catalogue of the principal stars—the first of its kind—and
calculated their positions.  This passed three hundred years
later into the hands of another old astronomer. named
Ptolemy, who made a better catalogue, which has been very
valusble in enabling modern astronomers to find out the

privilege—namely, that of allowing members of Congress to
send public documents free through the mails.  Luckily the
{ period fixed by law wherein the postal service of the country
{ can thus be turned into an expreas agency for Congressmen
| expires on Junuary 1 next; so that, even if the mecasure bo
not repenled before that date, public opinion concerning it
is sufliciently strong to prevent its subsequent reneswal.

We have frequently pointed out how great an imposition
The mere

changes : = v . y of | on the government any such privilege as this is.
thes:ant‘l‘.uhrlit;:l; T;:;::f:.::;:u:,:};c“:};p?lm DR ?sendlng of Congressmen's letters is in itself no p:'miculnr
The first point of Aries is import:u;l, because it is the | burden to the mails; but when it comes _to forwarding tOE]S
point from which the right ascensions of all the hcavcu]_v")f. electioncering documents already pnn'tcd. and now dis-
bodies are reckoned. To mark places on the earth we speak | tributed at the cost ot the people, or private packages, or
of their longitude and latitude. The position of a star is ex- ; even wash clothes (as used to be the case), and the brunt ?f
pressed by its right ascension and declination. Declination {all to be borne by a service already working und.er a deficit,
means distance north or south of the equator. Right ascen- | the practice degencrates into an abuse, and there is no reason
sion is the distance from the first point of Aries measured on | for its existence. Now, we suppose, the average member
the equator, always to the east, and is usually stated in time, {will flood his constituents with Patent Office rvports and
one hour bcing cq\m] w15 dcgmcg of arc. In consequence | copies of his speechcs in lavish profusion, and in marked
of this going backward of the equinoxes, the right ascensions | contrast to his careful distribution of such favors wh?n he
of all the stars are constantly increasing, and will of course | had to pay the postage. Government presses will accordingly
go on increasing till the first point gets back to Aries, or { be kept running, and the people will lose, not only the-mem-
right ascensions are reckoned from a fixed point. iber’s small contribution to post oﬂiov:‘ expenses, but will pay
Orion is still the most conspicuous constellation, and mysfor the production and transportation of some thousands
be found in the southwest soon after dark, with Sirius in | mOre useless books, which will follow their usual short cir-
the Great Dog nearly south. Other prominent stars visible | Cuit from the press to the paper maker.
on fine evenings are Mirfuk in Perseus, Alcyone in the I And that is not all; pension agents, land agents, patent
Pleiades, Aldebaran in the Bull, Capella in the Wagoner, |8gents, and others doing business in Washington, will prob-
Procyon in the Little Dog, Castor and Pollux in the Twins, | ably avail themselves of some friendly member's stamp or
Regulus in the Lion, Arcturus in the Hunter, and Spica in | Signature in mailing broadcast their circulars, etc. This was
the Virgin. The moon is in conjunction with Jupiter and | done before, and human nature has not changed.
Mars on the 7th, and will occcult one or two of the smaller
stars in the Pleiades a little after 9 o'clock (Washington

Blue Glass In a Nut Shell,

time) on the evening of the 19th.
[¥For the Sclentific American.)
NEW SPECTROSCOPE FOR DIRECT VISION.
BY PROFESSOR A. MICCO,
This instrument consists of the following parts: A is a
collimator, in which the distance of the slot for the admission

General Pleasonton’s blue glass theory is assailed by the
ScrexTiFic AMERICAN. Hisidea that electricity is generated
by the passage of light through the glass is declared to be
absurd. Nor have colored rays any beneficial effect on life,
the reverse rather being the truth, as a pure, white light is
best. The only good that can possibly come of blue glass is
in its use a8 a shade for decreasing the intensity of solar

of light to the achromatic lens i equal to the focal distance | light,—New York Sun.
of the Jutter, € is a prism of dispersive flint glass, which ST - "\ M
decomposes the light of the beam made parallel by the colli- PUBLISHERS' NOTICE,

: New subscriptions to the SCIENTIFIC AMERICAN and the
ScreNTIFIC AMERICAN SuPPLEMENT will, for the present,
be entered upon our books to commence with the year, and
the back numbers will be sent to each new subscriber unless
a request to the contrary accompanies the order.

Instead of a notice being printed on the wrapper, an-
nouncing that a subscription is about to end, the time of
expiration is now denoted in the printed nddress each week.
mator. D is a prism for total reflection, which sends the de- —~ e —
composed light into the telescope, B, parallel to the collima-| Ix the article on the oleo-margarin industry in our last
tor, A. If the field of view of the telescope will not hold | issue, the statement that ** mixed fat of all kinds” is used
the whole of the spectrum, the prism, D, is made to turn |should read “mixed boef fut "—this belng the only variety
about an uxly passing through the middle of the hypothenuse employed at the factory deseribed.
of its base by means of an external lever. By this means the

different parts of the spectrum will be successively reflected Inventions Patented in England by Amoricans,

into the telescope. From Febiruary 3 to Fobruary 19, 1877, Inclusive,
On account of its simplicity, this spectroscope is VEry | ARTILLERY GAME~W. Rose, Now York elty.
ensily constructed; and by reason of the shortness of the | CIOARMACKINERY.—J. ¥, Fygh, Philadelphia, Pa.

: CIGAM-MAKING MACHINEG, ], K, Winaor, Providenoce, It, 1.
path which the light passes over in the glass, the 1oss of | corring Primm, 1ro,—A, 0. Wood, Bymotso, N. Y,

light is less than that which takes place io a five-prism Amici | Duessixo MiLisroxes,—W. Grisoom, Pottsyills, Pa,
spectroscope for direct vision, FIne Aus, ¥ro~K T, Starr, Now York oity,
Molema lhly Fricriox COUPLING, wro,—A. K. Ridor, Walton, N. ¥,
N . GAS STOVE, pTC. <R, B. Cox, Drookiyn, N. Y,
— LOCK SYrren BEwiNg MACmNe. «O, F. Molls, Boston, Mass,
Motallotherapy —Another Deception. MAKING EAWN, 110G, ¥, Smonds, Pitehbung, Mass,

: | PAnorLe Wik ~W. €, Thompson, Tipton, Tenn.
When the blue glass believers become tired of their hobby, | PAPR PoULE BoX, ¥ro~8. Whoolor n':. Albany, N. Y.

as many of them doubtless already have of mesmerism and | PARING APPLES, ¥70.—G, Bargnar, Washington, Mo,
“movement,” ' grape,” “will,” und other ““oures,” which 2::’::?:::::}.‘1‘;:?'&,mm-‘"(:,:‘l;.,:&:_‘;ﬂn -y
from time to time have furnished sensations for the gullible | SCHO0L SLATE, ¥10.~J. W. Tiyntd of al., Nowark, N.J.
or held out valn hope to the afflicted, they will find 2 new BEwWING MACHING <O. . Willeox, New York eity.

SuUTTLE ~W. Beatty of ol ., Geay,
field for their credality in the metal cure lately invented in | Servwixo Frase -(; Dnm':'d...llm. Mans.
France, and which, scoording o one of our best French | YARN-WINDING REGULATON. —&. Jackson, Lawronos, Mas,

contemporuries, Is working mimcles. Here are some ex. |
amples: A young woman wos totally paralyzed over her

right side. Hor body was utterly devoid of feeling; and a

sharp needle thrust in her body attracted no nmlm.n Dr. |
Burg simply gave hera cylinder of gold to hold In the hnnd- i
she being blindfolded. In fifteen minutes, she felt a pin prick.

then recognized the wouch of o plurality of objocts, and rri;
gained perfect seasibility, Another patient had her left side
paralyzed. This called for 4 copper cylinder, whereupon |
she oo was cured.  Then & venerable Indy, whose

Aecent American and Foreign !’am]ﬁ. »

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

INMPROVED VENIOLE ONARING,

David G. Wysth, New Way, O The ohject of this Invention 4 to pro-
vide & vehicle gearing in which & reach, ffth wheel, and crdinary form of
Jaw was | Polster are dispensed with, The speings wro coupled In pales, and arranged

"] with (he single-tren. The eye which embrnces (he single-tree ba swiveled

IMPROVED MACIINE FOR JOINTING NTAVES,

Edmund W. Qillman, Long Tsland Clty, N. Y.—In thix dovice ."'“.7
concave cutter dinks aro arranged facing each other, apon &
each disk being provided with knives arranged tangential to & clirele of
small dismeter described from the center of the disk. A casing surroundy
each disk, which is connected with an exhaust fan for removing the shey.
inge. Adjustable guide plates are attached to the side of the caring for
supporting the stave, and there {s a pivoted frame for carrying the staye
centering and clamping apparatus. The machine Inclodes & device for
| centering the staves, and for clamping them while being jointed; and ais
an adjusting device, by means of which the ends of m‘«‘l‘l'ﬂmyh
narrowed more proportionately in wide staves than In narrower ones; ang
means for inclining the stave in opposite direction to give its edges the
proper bevel,

IMPFROVED FLOOR CLAMP.,

William H. Tarrant, Eau Clalre, Wis.—This clamp mlybemedfww
alngle or double flooring, It consists of an eccentric cam and Jever that
opurate jointly a sliding bar for pushing the flooring board and
noted nnd serruted cam levers that bind on the jolsts for securing the elamp
framo tigldly in position during work.

IMPROVED SNOW GUARD FOR ROOFS.

Georgo F. Folsom, Boston Highlands, Mass.—This consists of a wire
bent at right angles at one end and sharpened, so as to be readily driven
Into the roof boards, At the other end it is bent In the opposite direction,
and formed into a loop of pecnliar shape, which projects upward from the
roof, and In provided with a tongue which is capable of retaining s plate of
motal, which will rotaln the snow until it melts, thereby preventing the
wliding of large quantition of know in a mass from the roaf.

IMPROVED GANG BAW MILL,

Dudley J. Marston, Ameabury, Mass. —This relates to that class of gang
saw mills that employ a seriea of vertically reciprocating saws for cutting s
number of boards simultancoasly from a log. ‘The advantages clalmed are,
that long and slender logs may be sawed without dificalty, as the force In
exerted equally from above and below.  The gates, having oppositely ar-
ranged cranks, counterbalance each other, so that jarring Is avolded, and
the speed may be increased, and the strain on the frame belng lessened, it
may be made lighter than the frames of ordinary mills.

IMPROVED MACHINE FOR JOINTING STAVES.

Joseph S. Milton, Bardstown, Ky.—This consists of a swinging stave-
supporting or bed frame, with ratchet shsped guides, operated by a hand
lever, and swinging In guide grooves of the maln frame. The stave s
preesed against curved adjustable seats and held in bulged shape by a ¢am

lever and spring ratchet, for being jointed by a plane guided along the table
of the machine.

NEW TEXTILE INVENTION.
SOFTENING AND CLEANSING ANIMAL AND VEGETABLE FINRE.

‘William Maynard, New York city.—This invention relates to the use of
detergents previous to bleaching, by which cotton, silk, wool, and grasses
(such as hemp, flax, etc.) may be softened, decolorized, and cleansed, with-
out boiling and with greater economy of time, labor, and materials. The
process consists in the use of sulphuric scid, hydmted, mixed with s cen-
tralizing proportion of an alkali, but principally sal sods, which mixtare s
used instead of a solution of the crystallized sulphite salt, and possesses
peculiar advantages over the use of the Iatter in that it obviates the time,
labor, and expense of crystallization, is much more effective in its actions,
does not injuriously affect the fiber, and is not subject to the deterioration
incident to the use of the crystallized sulphites, which, when kept, rpidly
oxidize and pass into the sulphates,

——t

PREVENTING ACCUMULATION OF CARBON IN RETORTS

Watson Karr, Frostburg, Md.—The process consists in nsing s small
quantity of semi-bituminous coal with the ordInary bitaminous or soft coal
{n the retort. The hydrogen gaa produced from tho semi-bituminous coal
combines with the carbon from the bituminous coal which would otherwise
be deposited upon the roof of the retort, The procoss saves the labor and
time required for removing the carbon formations from the retort in the
usual way, and likewise avoids the consequent injury to the retort itself,
#0 that its durability is greatly increased.

IMPROVED BALE BAND TIGUTENER.

John L. Sheppard, Charleston, 8. C.—The object of this invention is to
provide an improved devico or apparatus for bringing together the ends of
cotton bale bands and taking up the slack while the bales are in the pross,
The wame conslsts In vertical sliding bars, attractod respectively to the
front xide of the platen and bed of the press, and provided with slots, o
otherwise =0 constructed as to enable them to cluteh the ends of the band,
#0 that when they are stided towards cach other the band will be tightened
and the slack taken up.
IMPROVED STOORING SUPPORTER.
B, Lonlso Domorest and Thomas W. G. Cook, New York city, asslgnom
to W, Jonnings Demorest, of same place.—This consists in tho combina:
tion of & claxp pin attached to the cnds of an elastic strap by means of
olips, and a combined clasp pin and buckle that receives the elastic strmp,
which Is double. The clasp pins at the lower ends of the clastic strp are
wmwmmmmmmmﬂnmhmumm
in fastoned to the under garmenta,

IMPROVED TOY WHIRLIGIG,

Charlos B, Steller, Milwaukeo, Win.—This toy is #0 constructed as to
give a mpld rotary motion, first in one direction and then In the other, to
objocta placed upon the revolving tablo or disks, to cavse sald objects to
reprosent varfous besutifol and fancifal forns,

IMPROVED VETERINARY SURGIOAL INSTRUMENT,

Tawls Woods Hamilton,

together "
pors and shears, and the shanks of the latter ar M’ﬂ"“‘*
loop and guard,
IMPROVED SAFETY GUARD OR COCKEYE FOR HARNESS

Payette W. Knapp and Chiristopher Schallhorn, Fiddletown, Cal.—This
conslat in a peculiar construction of the cockeye which connects the tmce

10 the yoke, which Is attached to the trace, and is proviled with s speing:
tuated follower, b mum‘ch«ﬂ!‘.ﬂ
1s wpon the end of tae singlotres I embraced. The Invention was de-
weribed and (llustrated on p. 118, vol, 30, '

IMPROVED FLY RRUSIL

of & vertical shaft earrying & hortzontal brush arw, & bever |
same, und & clamp for sttaching It to s table or chalr, The
provided with a spring for returning It o ts normal
moyed by the Jeve:,  There Is also & new sdjosting devies,
rush arm may be readily adjusted to any helght oo the

In a similar unfortunate condition, was cured by & lamp of In & triangular mlstion to (he rear axle, The rear clips and front bearings
fron under her toogue and o bandage of iron plates on ber "'"’l::‘-'l‘-:‘lw- Aro aleo constructed (n & pecalinr manmner, Por particalans,

by which the said arm may be uiade to project more or loss |
ol shatt, ok
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arranged to reciprocate and Jar the frame transvereely

1o the flow of the material.

1n which the battery current heats a platinum wire red bot to ignite the

‘which tho b
jet of hydrogen, the fiame of which latter impinges against and ignites the

generator and the battery In twin supporting sockets sttached to the
‘brachial slide carrying the lamp, and in rendering the varions vessels tobe
flled capable of independent support in upright position while belng filled;
in addition to which, the invention further conslsts in novel means for
and the battery, and instantly effocting the generation of gas, the flow of
the electric current, and the lighting of the lamp. The self-lighting devices
may be spplied with slight modifications to all forms of lamps as well as
10 gas brackets.
y —t- - —————————————

NEW MECHANICAL AND ENGINEERING INVENTIONS.
IMPEOVED HORSESHOE MACHINE.

John W. Chewnlng, Jr., Shadwell Depot, Va.—The present invention Is
an improvement upon that for which letters patent of the United States
‘were granted to the same party August 26, 1576 (No. 181,641). The improve-
ment relates to the construction of the contact surfaces of the swaging die
and the combined former and ejector; also to the mechanism for recipro-

IMPROVED CHAIN PROPELLER FOR VESSELS.

‘Willlam B, Whiting, Milwankee, Wis.—This invention isan Improve-
ment in that class of chain propellers in which the boat is bisccted bya
central longitudinal opening in which the chaln propeller is armanged. The
povelty consists partly in the improved construction of the propeller, de-
signed with s view to strength and smoothness of operation; and also in

ng the endless chain propeller about an inclined compartment con-
necting the two portions of the boat upon opposite sides of the central
channel, which compartment rises towand the stern 20 as to secure the
double result of facilitating the return of the paddies to the forward end
of the boat gpon the inclined deck rsilway, as weil sa the withdrawal of the
paddies vertically from the water, which obviates the carrying of * dead
water,"

IMPROVED QUILTING ATTACHMENT FOR SEWING MACIINES,

John Douglass, Millport, Mo.—The quilting frame is attached to and
pendant from a traveling carriage, which is supported opon an extensible
horizontal beam or frame, in such manner as adapts it to be used in con-
nection with a sewing machine. The quilting frame Is moved back and
forth to carry the quilt under the needlo and return, and may be hung up
out of the way when not roquired for use, The beam on which the car-
riage runs may be easlly taken down when required,

IMPROVED APPARATUS FOR CONVERTING MOTION.

Poter Gregersen, Wanzeka, Wis.—This {s an apparatus for converting re-
clprocating motion to contiuous rotary motion; and it consists in the com-
bination of movable racks with a aliding frame that is attached to the pls-
ton rod of an engine, The device also consists In a mutilated pinion that
meshos with the movable racks, and is provided with a double cam, by
which the motion of the sbafl rotated by the sald racks is reversed.

IMPROVED MACHINE FOR SHEARING SHEET METAL.

George Summers, Niles, O.—Threaded rods are provided upon which the
fout are formod, These feet ure fastened to the fixed jaw of the shears by
means of bolts, and project therefrom at right angles, Gu.de plates are
ftted loosely to the rods, and are beld in place by means of nuts, Several
sols of gulde plates may be provided, that increase in height as they are
placed farther from the blade of the shears, so that a number of widths
may be cut without readjusting the gage.

IMPROVED EARTH AUGER.

James McCullough, Pensacola, Fla.—By turning the center shaft in one
dirccucn, the suger is opened for work, taking In the sand, earth, and
water, and retaining the same, by turning the shaft in opposite direction
snd closing the openings of the suger by a valve, The auger s then mised
for buing emptiod, the center shaft being attached to the auger, to prevent
displacement of the valve in vertical direction by a collar, keyed to the
shaft below the yoke.

IMPROVED EARTH AUGER,

Edwand Cox and Henry Cox, East St. Louls, 11l —This conalsts of & box
auger attached, by a yoke, (o & vertical shaft, at the upper end of which
another yoke s attached that ls mado to revoive by bevel gearing, The
upper yoke In provided with a borizontal shaft, having at Ita outer end u
plnion that travels upon a series of cogs formed at the edge of the clrcular

Seientific Imerican,

(e bottom of the well, A siide runs upon the sald wires, to which the
bucket ls hinged, and s cateh recelves and retatns the slide when the waler
Ia esptied from the bucket.

IMPROVED STEAM GAGE.

Prederick H. Molntosh, Atlantie, Tows.—This Invention ca:unol-
steam gage, whose pressure-indicating spring rod is guided in a screw
sleeve at the top, which screw adjusts the tension of the spring until lndl-
cating the correct presaure, A link ia screwed on to the threaded end of
the pressure rod to apply the scales o the gage.

IMPROVED WATER WHEEL,

Ellsha B, Shattuck and lsasc Stahlman, Mount Pleasant, Mich.—In this
device It Is clalmed that increased power in obtained, the water freely dis-
charged, and a larger percentage of the water power utilized. The {nven-
tion conalats of & double wheel, In which the buckets of the upper wheel
connect with an fnner tube and spiral buckets aroand the sbaft, while the
lower wheel connecta with an outer eylinder or tube. The wheel {a con-
eaved or dishing, and provided with vent holes at the top to accelerate the
discharge of the water,

IMPROVED PILE DRIVER.

John Gregg, Riverton, Towa, assignor to himself and James Miller, of
mﬂm.—wmmhmmuundulplhdﬂm.m-mpmnd
hmmuommdmwunwmmmymunm.
and the derrick Is inclined, »o that its top is directly over the place when
the pile s to be driven. A clamp is then loosened, and guides are allowed
to swing Into a vertical position, where they are secured by the clamp en-
gaging braces. ‘The weight Is ralsed by turing the windlass by means of
& lever, a rope belng attached to it, and running over the sheave, and at-
tached to the hammer moving In the guides,

IMPROVED METHOD OF FROFPELLING BOATS

Albert Belz, Appleton, Wis.—The paddle wheel shaft is provided with
ordinary paddle wheels, A spur wheel, which is keyed to the shaft and
takes its power from a similar wheel, which Is fixed upon the shaft.
Cranks are placed on opposite ends of the shaft, and are worked by hand
levers, The whole apparatus may be easily detached from the boat when
desired,

IMPROVED BALANCED VALVE FOR STEAM ENGINE.

Wiliam Jackson, Mille n, Pa.—This consists of a valve the back of
which Ia beveled, and whose central or exhanst space extends to the rear
in a beveled cover placed at the back of the valve, betweoen which and the
valve seat the valve moves, The whole Is Inclosed In the steam chest, and
all of the exposed sides of the valve are subjected to the same pressure, s
that the valve is balanced, and lttle power Is required to move it.

IMPROVED ROTARY ENGINE.

John €. Thomas, Carlinville, Il.—The wheel or disk within the casing
has deep transverse grooves in which radial plstons work, the rods of
which pass through stufing boxes In the wheel. The rods are attached to
bollow boxes in which are springs which act upon bars. Sald bars pass
through slots in the boxes and through slots in the radial bars or spokes of
the wheel and connect.,

IMPROVED HEMMER FOR SEWING MACHINE.

Charles L. Goethals, Los Angeles, Cal.—This is an improved adjustable
hemmer for sewing machines, by which folds of different widths may be
bemmed and the “abric fed in regular manner to the needle after belng
started. The Invention conslsts of a base part, with sliding folding part,
that folds and foeds the fabric to the ucedle, and a pivoted guide plece,
that regulates tho folding of the fabric. Z

IMPROVED FPUMP.

Swan Petersen, Knoxville, TIL—The lower and the upper pump stock are
coupled together by a tabe joint. A rim extends around the tudbe inter
mediately between the ends of the pump stocks, which are tightly seated
against the rim by packing rims, The strong and rigid connection of the
pump stocks is obtained by projecting metallic lugs, secured by bands ex-
tending around the ends of the pump stocks. The lower pump stock is
secured to the walls of the well by s brace, which Is rigidly wedged in
place. The convenience of releasing the brace and taking out the lower
pump stock for repalrs, as well as the reliable and effective working of the
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’mnhanytnunhn below, so that the upper ends of the bars, pro-
i hich csises them alter.
vided with the feed cups, have a compound motion w
nately to rise and move forward to dump the seed, snd then recede toward
the center of the box and descend to be filled agaln.

IMPROVED RECIFROCATING CHURN.

John Henry Sheffer, Cairo, Ky, —~This relstes to gearing for converting
the rotary motion of a hand crank loto the reciprocating motion required
for driving the dasher. It conslets Ina crank disk that [« attached to s
ahaft that is jJournaled In & standard sttached to the churn cover, snd
driven by spur gearing turned by hand power, There Ix also n slotied
cross head that Is driven by tho erank, and s connected with s jointed
dasher rod.

IMPROVED HARROW,

Chatles Keehiner, Roseville Jun.tion, Cal.—The new feature here ina
harrow section formed of converging rods connected by cross rods, the
other rods having their nearer ends hooked, and the Inner having their
farthor ends hooked. The middle rod Is provided with a hook at one and
an eye at the other end, so that by alternately reversing the sections they
may be connected at the sides as well as in alignment.

IMPROVED CORN FLANTER.

August. J. Hintz, Lemont, Il.—In using this planter, the jawsare thrust
into the soll up to a stop attached to a statiopary jaw. The upper end of
the planter Is then canled forward, which swings the stationary jaw back-
ward, allowing the sced to drop into the soll, and, at the same time, Joosen-
ing the soll, »o that It will fall into the hole formed by the Jaws as the same
are withdrawn, As the Jaws are withdrawn from the soll & spring closes
the said jaws, ready to bo again thrust into the soil, and, at the same time,
draws forward an arm, bringing the dropplag hole within the body, to be
again filled with seed.

IMPROVED CORN FLANTER.

Jesse G. Stokesbary and John H. Stokesbary, Millersburg, Towa.—This
corn ph in 0 d as to drop the seed automatically as the
machine ix drawn forward. It Is easily controlled, and enables the hills to
be planted In accurate check row.

IMPROVED HAY GATHERER.

‘Harlin Butner and James J. Ray, Clarence, Mo, —This is s rake for col-
Jecting the hay and drawing it to the stack. It Is so constructed that the
weight of the load will ralse the polnts of the teeth from the ground, so
that they will not catch, and s0 that it may be readily withdrawn from the
load when desired.

IMPROVED SHOVEL PLOW.

Thomas H. C. Dow, Tampico, Il —This implement is #0 constructed that
it may be adjusted for use as an ordinary shovel plow, or turned toward
either side to form & right or left hand plow, as the particular work to be
done may require.

IMPROVED COTTON PLANTER AND FERTILIZER DISTRIEUTER.

Joseph A. Shine, Mount Olive, N. C.—This machine Is s0 constructed as
to open a furrow, distribute cotton seed and guano into it, and cover the
seed. [t inclodes 3 new construction of the hopper and attached
mechanism,

IMPROVED FARM FENCE.

Charles Cremer, Red Bluff, Cal. —This fence Is made without posts or
nails, and is so constructed that it may be used a5 a stock fence, as a pro-
tector for young hedges, and as s sheep shed. It is not Hable to be pashed
or blown over. To the notched cuter edges of the supporters the side
boards are attached. Said boards are beveled at their ends to overlsp each
other edgewise in sald notches, and are secured to each other and to sald
supporters by wires.

&>
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IMPROVED FOLDING CHAIR.
John A. Ware, Morris, TIl.—It consists of a chalr having the rear Jegs and
back made in one picce with a seat hinged to the same at the rear and free
to fold upwarily at it front; in coumection with which clements are

pump when properly coupled at the tube joint, furnishes a pump of sub-
stantial, durable, and convenient construction.

IMPROVED ROTARY ENGINE.

Hodgen L. Willeon, Harrisville, Tex., assignor to himeelf and L. J. Hus
sell, of same place,—~The operation of this rotary engine is as follows:
Stoam passes through a passage in & rocking valve on the upper side of the

chest; thence through a port in & side valve, and through a passage In a
guide, and Into the cylinder by way of a p in the ab When
the piston has moved through s half revolation, s cam quickly shifts the
rocking valve, so that steam is admitted to the other of the two passages.
The steam acts upon the plston, shifting the abutment, snd admitting steam
to the cylinder, foreing the piston throagh the lnder of the strok
Whilo this takes place the steam from (he first passage Is allowed o pasa
into the exhaust,

IMPROVED WATER WHEEL.

Nelson L. Greene, Edmeston, N. Y.—By new devices In this wheel, a
body of water of varylng cross section may be thrown without obstruction
or diminution of power on the wheol, The escapo of water at the top of
the canlng In also provented, and & full utilization of the resction of the
water at tho lower part of the whool Is clalmed to bo obtained,

IMPROVED TRUSS HRRIDGE.

Lyman W, Densmore, St. Joseph, Mo.—The principal novel features of
this hridge are: Firet, formiog the truss chord of metallic rods bhaving
thelr ends extended past each other and through the ginders or couplings,
| and fastening them upon the opposite sides of sald glrders or couplings by

cylinder, and through one or two passages in said cylinder into the steam |

ged 3 set of front Jegs with tenons at thelr upper ends which enter
mortises In the chair seat, the sald front legs belog connected with the
seat and back by means of side braces pivoted to the front legs, the middle
| part of the seat, and the back of the chalr, and provided with an opwardly
| folding toggle joint whereby the parts of the chalr may be folded com-
pactly, and in such manner as 1o stand alooe upon its four legs,

IMPROVED FRUIT JAR,

Adam Dicker, Middletown, O.—This s a frult Jar composed of black
opague glass, which excludes light from its Interfor. It combines all of
the advantages of ¥ glass, metal, and earthenware, with none of
their disadvantages—i. .. It prevents the fading and deleterious effect of
lght upon the fruit Incident to transparent jars obvistes the corrosive
action and metailic taste produced by the acids of the frult upon metal
cans, s froe from the clumsiness of carthenware jars, and the objectiona-
blo action of the acids upon the glaze on the one band, or the difficulty of
| removing the germs of ferment on the other when left porous,

IMPROVED BUTTER DISH.
Weatel E. Hawkins, Wallingford, Conn., sssignor to Simpson, Hall, M1}
‘luam.mmm.—umuxurmmmawhmu
two parts, pivoted at their unglos (o the opposite sides of the body of sald
| dish, 50 that they may be turned down spon the outalde of sald body.
| Segmental pear whoels at the angles of the parts of the cover canse sald
| parts to move together upon thetr pivots. Sultable devices wre provided
for fastening the cover in desired position,
IMPROVED NLANKET,

Nathanlel Wickliffo, Waterproof, La.—~This consista of & couple of light

openings in which the yoke s suspended. An endless chaln, carrying | Weans of nute; the chord rods being Increased In number towand the cen- | blankets of wool with a Uning between or cutside of them of paper, laid o

buckets, passcs over & pulley on the horizontal shaft and arcund s pulley
in the yoks that supports the auger. The whole Is supported by & derrick,
which is provided with a windlass for ralsing and lowering.

IMPROVED COTTON CLEANER.

James A. Bowers and Milton Adar, Princeton, Ark.—This conslsts of &
slotted and ribbed stationary concave and & revolving cylinder with beat-
em, combined with a foeding and discharging case, In which the cotton
feods from & hopper at the top and escapes at the side, while the dirt and
trash which xre beaten out of the cotton by the beater cylinder und ribbed
concave fall through the spaces and excap .

IMPROVED WATER ELEVATOR.

Joha F. Long, Bridgewater, Va.—This consists in the srrangement of
two pulleys, one placed Lo & curb over & well, and the other at the bottom
of the well, over which runs an endless belt carrying buckets that dip up
wator and deliver it to the spout ln the curb,

IMPROVED WATER ELEVATOR.

Thomae J, Reld, Lexiogton, Ind., sssignor to himeelf and John Malick,

of same place.—This relatos to that class of elevators that employ « wind. |

1ass and bocket for raleing waler, Tho windless has two drums, of differ-
ent dismeter, journaled In the upper portion of the curb. Upon the larger
drum & rope Is wound, by which the bucket Is mised or lowered, and upon
the smaller drom & strsp §e wound in s contrary direction, which i at-
tached 1o & curved Jever, by which the clevator bs operated, There is aleo
an mrrangement of wire guldes for the buckets, that extend from the op Lo

ter, bat always amsnged about a common ovnter of tension; snd secondly,
the fastening of one of the tenslon rods (0 esch panel, whose stral onrries
s cumulative horizontal thrust to an Independent angle bleck carrying
sald strat; and thirdly, the particalar armogement of & deuschable ginder
beneath the couplings.

N
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NEW AGRICULTURAL INVENTIONS,

IMPROVED CORN HARVESTER,
James Plenkharp, Columbus, O, Tho coro stalks sre soversd close 1o
the ground and carried back on 10 & platform by means of & rotating

armed shaft, and o vibrating carrier provided with hooks or carved srma
| The platform is made 1o two parts, of olliptical form, each of which turms
horizontally, and tilts 0 discharge the * shiock ™ upon the ground. 'The
platform is tilted by & sultable device wnder the control of the defyer.

IMPROVED SEND PLANTEN.

Jamen H. Sale, Boydaville Ky. —This inventhon belongs to that chass of e
planters In which a given quantity of seed are Iifted from the hopper by
means of a pivoled reclprocating seed cup, and are dumped Into a plpe or
chute leading to the furrow.  The lmprovemenis conslel, walnly, tn the par-
tealar construction and arrsngemont of the foed bars, hollowed out st thelr
upper ends to form seed cups, which bars are plyoted balow to the eniks
| of the maln driving sxie and extend upwandly through opentings bn the bot-

tom of the sced box, ln which openings (hey loosely slide, and about which
| point the foed bars also oscillate ¢  fulcram from the revolation of U

8 sheet of gause adapted to strengthen the paper, 1o provent It from toar
ing by the handiing of the blankets. The paper and tho cloth layers are
sultably fastened together detachably by butions, (o take them apart to re-
move the paper for washing the cloth. The paper, belng of such close text
ure as to prevent the passage or alr, makes the blanket wuch warner for a
given welght of material,

INPROVED WARHBOARD,

Westly Todd, Waaseon, 0., assigoor to hinwelf and H. J. Willlame, of
| same place. —~The object hero s to mprove the construction of the wash.
boand fur which loiters patont were granted to same inventor July 18, 1878,
*0 an make It stronger and more dumble without Increasing the cost of
ranufactare.  The improvement consists In short parallel corrugations
formed along the side edges of the zinc facing, between or within the main

!

INFROVED ROCKING COHAIR,

| Williun Shaob, Nashville, Tenn.—This cooslets of & rocking swing,
made of mand rockers secared centrally to the posts of the seata, atd st
:Mhmwmumm The seal rests are beaced by

terior strvngihening ploces. The swing cannot apwot, and is readily porta-
ble from place to place.

IMPROVED WASIHING MAOHMINEG.

John W. Modlin, Alblon, lows, assignor 0 himself and Simon C. Gilles
pie, of rame place. —By mesns of & lover, & corrugated rubber s cansed to
work over & concave bed of rollers, By maitable construction the rubber

odates liself (o ho Uilckness of chothes beneath It
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“ Mount Unlon College brings thorough In.
m:uunmmotm.-m Chilef Jus-
tice Chase. Departments: Classionl, Sclentific, Phlloso-
phical. Ladies: Normal, Musio, Industrial, Fine Arts,
Proparstory. Museum worth $£,00. Board and Tultion
almost nominal rates. Students, 1,00 accommodated
oan oarn by teaching winter all oxpenses of Collego Year
of Spring, Summer and Full Terms, without losing timo.
For Catalogue, addross Pros. Hartshorn, LL.D., Alll-

ance, Obilo- = —
Business and Lecsonal,
The Oharge for Insertion under this head i« One Dollar

a line for cock inaertion. I7 the Notioe exceeds four
Hines, One Dillar and a Half per line will be eharged.

Second-hand Achrommtic Telescope, 214 or 8 nch ob-
Joctive, wanted by Wm. Erwin, Groves, Fuyetto Co., Ind.
Diamond Saws. J. Diekinson, 61 Naxsau St., N. Y.
Transit and Clock wanted—Box 018, Springfield, O.

For Sale—Shop rights to make and nse a device for
packing bottld goods In sawdust, short shavings, rico
husks, ote. Send to R.T. Penick, St. Joseph, Mo, for
clroular.

Wanted—A Haod Hoisting Machine for Graln and
Provision store. Send cireulars and prices to J. L Mor-
gan, Ogdensbarg, N. Y.

An English gentleman, of many years' experience,
who will return to Europe in a fow woeks, desires to ne-
gotiate with American manufacturers for tho sale of
their goods in England, France, and Gormany. Addross,
Field, care of James Littlejohn, Beq., P.0. Box 2708, New
York city.

Wanted—New or Second-hand Iron Planer, 4 to 7 fect
bed. Send oash prico and deseription to the Galen Agri-
cultaml and Manufacturing Co., Lock Box 4, Clyde, N. Y.

the procoss described on p, 21, vol. 88, To mend rab-
ber boots, follow the instructions given on p, 208, vol %),
—A. L. F. will find on p. 110, vol. 28, a recipo for a ce-
ment for mending leathor shoes,—C. A. 1Y will find a ro-
elpe for red fire on p, 171, vol, 96.-J. D. will ind diree-
tions for fireproofing clothing on p. 282, vol. &.—A. D.
A. will find directions for mounting chromos on p. 91,
vol. 81, 'This also answers T, 8, R.—~G. K., who anks as
to the U. 8. Coast Survey, should sign his lotters with
his name and address, K, €, 8, will find on p. 819, vol.
35, a recipe for a coment wash for woodwork,.—A, B, C,
will find formulio for the passage of water through pipes
on p. 48 vol, 20.—-W. L. B, Ad. Wy W.G. L, B K.,
O.F.W,J.G,N. T, W, P. B, and others, who ask
us to recommend books on Industrial and selontifio
| subjeots, shoald address the booksellers who advertiso
| ja our columns, all of whom are trustworthy firme, for
catalogues,

() T. A. D, asks: 1. What kind, dizme-
ter, and focus should a lons be for a phiotogmphie came-
ra to take photographs 41§ Inches by 8¢ inches, princi-

{ Jont as the ono described above, and will favor us with

descriptions. .

() J. M. L. says: I wish to build an air
stack with sufficlent draught for two furnaces, Can you
give me the proportion existing between area of stack at
bottom and top and height, and the areas of the flues
from furnnces? A. It will be suflicient. to make the
cross section of the stack equal to the combined cross
soctions of the flues, Yon can decrease the cross section

towards the top if desimble, but there will probsbly be
no adyantage in doing so. Bulld the chimney at least 40
or 10 feet in helght, and as much higher, up to 100 feet,
as Is convenient.

sloigh runners. T have been told that the rim of a

‘ (10) J. J. says: 1. T wish to make s pair of
|

pally landscape views? A. An achromatic of about 1¢ |

| inch diameter and & or 6 Inches focus, 2. At abour what
| distance should the lens be placed from the photographic
| plato? A. Where the image will be shiarpest on a ground
glass, placed where the photographic plate is tobe. 3.
i If stops or displiragms are used, what kind is necessary
| and where shonld they be placed? A. If the instrument
|is & donble combination, the disphragm should be
| placed midway between the lenses. If u single lens,
| place it in front. A piece of cardboard with a round
hole in the center is all that is wanted. The smaller the
| diaphragm, the sharper the picture will be, and the
| longer the necessary exposure.
| @)F.LE. says: I have several photographic
lenscs; and wighing to form some kind of instrument on

wagon wheel steamed and straightened out is very good
to make them out of. But I do not know how to
straighten them. Could not Iget two pleces of oak, of
the samo thickness and width of a rim of a wheel,
and bend them? A. When the wood is softened, secure
it by clamps to a former. Perhaps it cannot be bent into
shape all at once, but must be heated several times,
2. For & small 1 horse cutter, how far apart should the
runners be at the bottom, and hosw far at the top? A.
Distance between runners, 30 to 36 inches at top, and
from 2 to 4 inches more at bottom.

(11) W. 8. says: 1. Tam building a ditcher for
drain tile. It i= to be drawn by a rope passing u suffl-
cient number of times around a capstan to prevent its
slipping, the free end being wound on a reel. The cap-
stan i% to be 18 inches in dismeter, and the levers 12 feet
from center of capstan to where the horses are hitched.
What kind and size of rope will be best if two horses
are used, and also if our horses are nsed? A. You can
use hemp rope 144 inches in diameter for 2 horses, and 2
inches in dismeter for 4 horses. 2. If wirerope should

$3,000,—Wanted a partner with this amount in a Ma- | the principle of the * Wonder ' camera, 5o that objects
chine Shop, the inventory of which Is estimated ‘;’ least | o5 pictures may bo projected on a screen withont much
at 3,00, for manufacture of patented articles. Address | 0 o expente, T would like to know how the glasses

break, how can I'mend it? A. By splicing.

A. D., 55 Morris avenue, Newark, N. J.

Send for James W. Queen & Co.’s Catalogue of Draw-
ing Instruments and Materials; also catalogue of Micro-
scopes, Field Glasses, Telescopes, and other optical in-
struments. 924 Chestnut 8t., Philadelphis, Pa.

| are arranged, and what kind of lightis best? A, Your
| 14 portrait lens is just what is wanted for the objective.
| Then, in addition to this, you need two condensing
| lenses, nnd (if gas or oil is used) a reflector behind the
| light, the same as in a magic lantern with the “Wonder"

Power & Foot Presses, Fermeuto Co., Bridgeton, No & | o0 ohment.

Superior Lace Leather, all sizes, cheap, Hooks and

Couplings for flat and round Delta, Send for catalogue. ’

C. W. Arny, 143 North 34 St., Philadelphia, Fa.

F. C. Bonch & Co,, makers of thoe Tom Thumb Tole-
graph and other electrical machineshavo removod to &%)
Water St., N. Y.

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

Water, Gas, and Steam Pipe, Wronght Iron. Send for
prices. Balley, Farrell & Co., Pittsburgh, Pa.

Hydmulic Prosses and Jscks, new and second hand.
lathes and Machinery for Polishing and Buffing metals.
E. Lyon, 410 Gmnd St., N. Y,

Solid Emery Vuleanite Wheels—The Solid Original
Emery Wheel — other kinds (mitations and inferior.
Caution.—Our namo s stamped In full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best (s tho cheapest. New York Belting and Paok-
ing Company, 57 and 35 Park Row, New York.

Stoel Castings from one Ib. to five thonsand Ibs, In-
valuable for strength and durability. Circulars freo.
Pitt=burgh Steel Casting Co., Plttsburgh, Pa.

Shingle Heading, and Stave Machine, See advertise-
ment of Trevor & Co., Lockport, N. Y.

For Solid Wrought fron Beams, cote,, see advertise-
ment. Address Unlon Iron Mills, Pittsburgh, Pa., for
Uthograph, etc.

Hyatt & Co.'s Varn'shes and Jupans, as to price, color,

purity, and durabllity, are cheap by comparison than any |

others extant. 20 oy M= X a . ‘
Grand st., N. V. ¥actory, Newark, | o oper wire centered fn the hole just bored, and by

| means of cuts radiating from the center to the circum-

N.J. Send for circular and descriptive prico lst.
Chester Stoel Castings Co, make castings (wice as

strong as malicable lron oastings, at about tho same
price. See their advertisement on page 159,

and all other purposes.
Falls, N. Y., U.8 A,
The Zero Befrizerator was awarded s grand Centen-
nial medal. Sepd for book. Lesiey, 236 W. 234 St., N, Y.
8ee Boult's Puneling, Monlding, and Dovetailing Ma-
chine at Centennial, B. 855, Send for psmphlet and

sample of work. B, 0. Mach'y Co., Battlo Croek. Mich. |

At

z
e

1

(3) A. B. C. asks: Can stercoscope lenses,
| or the Jenses of a #mnll spyglass, be nsed in constructing
the home-made magle lantern? A, The nsunal stereo-
seople lenscs cannot be used, because they are ground
thicker on one gide than the other, The lens of a small
spyglass would do if not of too long focus, It willmake
the pleture emall unless the lantern s placed at some dis-
tanee from the screen. A lens of about 6 inches focus
is the best; and in =mall rooms, oven shortor focus Is
preferable.

(4) E. J. B. asks: Will a photographic cam-
era, with threo lenses and four inches focus, do as an
objective for a magic lantern? Will the * Wonder "
camera a8 described in Selence Record for 1875 dof
Conld the object glass of an opera glass be used for the
purpose? A, If the photographlc combination was
made for & portrait camera to be used without a dia-
phragm, then it will answer the purpose very well. Also
the opera glass objectives may bo used, either singly or
in combination. If one will make the picture on the
screen as largo as you wish, it will give youmore light
than the two together.

() J. L. K. says: I would like to makea
1 inch hole in a window pane, and have tried =several
ways, but broke the glass every time. How can it be
done? A. Bore a hole in the center by means of a hard
steel drill ) d with turpentine. Cut the circle
with a good glazier's diamond guided by a emall plece

ference divide the circle into pumcrous small sectors.

l'l'hcn,wuhlmnnplocoof metal, tap the glass on the

Fire Lift and Force Pumps for fire : posterior side gently, following each cat throughout its

Address Rumsey & Co., Sonocs |

extent. When this has been properly done, fasten a
piece of pulty over the arca of the circle on the cut side
of the glass; and, while holding the putty, tap the glass
on the other slde firmly In the center of the circle. Too
much pressure on the diamond will cause it to seratch
| without catting the glass,

(6) E. B. asks: 1. How shall I treat hick-

| ory to prevent its becoming powder-poat, as wo term it?
A. The trouble is doe to a dlseased state of the timber,

(12) E. L. L. asks: Do the rubber covers
upon telegraph instruments increase the sound percep-
tibly? A. No.

(13) C. F. A. asks: 1. What size of Doiler
should Iuse for an engine of 1 inch bore and 4 inches
stroke? A. Make one 12 inches in dismeter and 20
inches high. 2. Can you recommend to me a book on
the construction of the marine engine? A. We do not
know any work that covers the construction of the mod-
ern marine engine. Yon will find much that i usefulin
Bourne's and Burgh's treatizes.

(14) G. F. asks: 1. What I wish to know is
how much power could I expect from an engine 2x 5
izches, 60 1bs, pressure, 150 revolutions? A. From 1§ to
34 of a horse power. 2, What size of boiler would I re-
quire if it were a plain cylinder, set in brickwork? A.
Muke a oylinder boiler with abont 11 square fectof
heating surfaco,

(15) W. H. K. asks: Which will bear the
greater welght, applied laterally, n round or a square
rod of metal or wood, of the same clrcumforence? A.
The round one,

(16) J. N. A. asks: What has been the high-
est result in foot 1bs,, by any steam engine, per 11b. of
best conl? A, A horse power for 15 Iba. of coal per hour
is among the best results; this corresponds to foot Iba.
per pound of coal

(17) C. P. P. says: What size of boiler
would run to best advantage an engine 3x 11§ inches?
Of what should it bemade? A. You can use a vertical

boller, made of wrought iron, 10 inches in dismeter and
18 inches high.

(18) C. R. W. asks: Please tell me how to
calcalate the number of yards of excavation in digging

8 pond or lake 100 feet by 80, in form an ellipse, 9 feet I

deep with banks sloped 13 feet to 1 foot of depth? A

Addtoguhermewplm.mbouomlm.lndthemlm 18 any neel of &

!ronnor(rd ta tho cable. 2, Whatis tho steength of .
| enirrent used? A, Ten or twelve cell s aboug gd‘“'“
f ber used to charge the condenser, 3 What 1 w‘
| strength at the recelving station as m'ﬁﬁ
| at the sending station? A. About 905 per centatier 3
| seconds contact with battery,
| (24) H. 8. C. says:In your answerto ¥, jf,
| you say that an engine generally works more economie.
| ally when running at its full capacity, This I8 .
doubtedly true of single valve engines, 58 & single valy
: eannot ent off at less than 34 stroke without ¢ the
| exhaust and impairing its eficlency in a greater or oy
| degree, according to the polint of cut-off. mm.
| automatic cut-off, or even with a fixed one, T think It ean
be demonstrated theoretically, as it has been demos.
strated practically, that there In great economy in having
considerable surplus power In your engine, A You
have misanderstood our reply to F. H.  The idea we {5
tended to convey was, that under given conditions thess
is a point at which an engine will work most economje.
ally. This 15 the point at which it should be run, o
point probably far within its full capacity.

@5) 1. H. D. asks: 1. Why is a chamber
used in a condenser for the exhust steam to flow jny A
With a view to economy of space and efficiency of se-
tion. 2, Could not the steam be condensed in an exhanst
pipe, and this pipe be connected with the air pump? &,
Yes. 3, How much pressure must be given toa Jet of
water in the combining tabe of an injector, so that #t
will gain velocity enough to enter a boller, withoat flow-
ing back Into the overflow? A. It depends upon the pro-
portions of the parts. As usually made, the Injector

| will readily force water into the boller from which it
draws its supply of stesm, and could be arranged #o s
to force against much higher pressure than that under
l which it was working.
| (26) G. F. asks: 1. How large an engine
| conld I supply steam to from a plain cylinder boiler, 9
feet long and 14 inches in dlameter, of } inch fron? A
You can use an engine of from 2 to 3 horse power. &
Is a plain boiler safer than one with flues? A. Notne-
ety

(7) G. L. K. asks: 1. Can steam from a
boiler with 60 Ibs, force water into s cold bofler? A
Yes. 2. Is it possible to get & pressure in the cold boiler
above the steam pressure in the steam bofler? I have
geen an injector that is sald to have forced water fnto &
boller having 80 Ibe. pressure, the injector belng
ated from a boiler with 20 Ibs. pressure. A, Yes.
philosophy of the matter is thata great deal of steam s
used, and comparatively little water is forced into the
bofler. It is something like a steam pump in which the
water cylinder is only } as large as the stesm cylinder,
50 that the water pressure can be 5 times (he stoam

(28) H. C. asks: 1. What pressure will a lo-
comotive boiler of copper plates of & of sn inch ,
6 inches in dinmeter, double riveted, stand? A, b
2. How large an engine will it run with firebox8x
inches and 8 inches high, and 22 half
inches Jong. A. Makeone? x 3 inches. 3,
these two engines, 5x 6 or 4] x 8 Inches, is best:
boat 25 feet long and of 6feet beam, drawing 6inches st
bow and 24 inches at stern? A, If you wish to compar
them when running st the same power, we think the
first ix preferable on some accounts. e

(20) O. A, Jr., says: 1. I havea

' revolutions per minute

of their mean proportionl, and multiply the sum by 3 | turn flue boller fs the most economical in fuel and wate

the depth. 3
(19) W. L. F. says: T am making an elec-

tro-magnetic machine for medical purposes. T made s power? A. We imagine the difference, if
#pool of wood about 5 Inches long, the core of which is | unimportant. |

a hollow cylinder 3{ of an inch in diameter, containing a
bundle of fron wire. Por the first cofl, T wound about

80 feet copper wire (insulated No. 16) around  on & 12 x 20 Inches engine, rumning three bas
#cparate from it lmmxmfm-ﬂk&ﬁimm»mn Is pretty bard work; &

wire, No. 22. I connected the ends of the primary coll

the boller that will hold 134 barrel of water
‘mmmwcum the heating:
ing the same in both bollers, and each be

(80) G. W. A. says: We use 60 Ibs,
three

easler tolot the engine stand and generate 80 Tbw.

which reduces its substance o & mass of dry dust, by | with 1 cell of carbon battery, but conld not get a sec. |1 V0 €aUs0 Of this? A. Generally, an Incresse of

the decomposition of its fibers,

| Hems

squariam cement on p. 9%, vol. 25.—C, . Is informed
that the spparent spontancous cracking of glass tumblers
I= by Do weans an uncommon occurrence,—P, B. B. will
find directions for brazing band ssws on p, 194, vol, §1.—
C. H: B. will find directions for removing inkstalns from
clothing on p. 410, vol, 32.  For polishing castingn, seo

his engine. He will find s formula for arcertaining the
horse power on p. 33, vol, 23.  For a rule for caleclating
the dimensions of & fiywheel, see p, 81, vol. 32.—J. P,
N. will find a rocipe for prepared glue on p. 43, yol. 32
For » rocipe for mucilage, see p. 97, vol. 34.—R. P, O. 1s
Informed that tbe culy non-ommdnctor of magnetism |a
a mficlont lnterval of space.—E. G, will find an expla-
Bation of horee power on p. 53, vol. 33 —A. J. will find
something on tempering chisels, ete,, on p, 220, vol, 81,
~H. L, 11, should pdd o pup tarer, 11, 11,

will find directions for tnking shoo pollsh on p, 107, yol,
9. To season tmber of all kinds, follow the direettons
on p, 58, vol. 82 ). O, will find » formula for the lifting
power of coal gas on p, 65, vol, 520,
reetions for removing inkstalns on p. 410, vol, 38, DBrass
castinga can be polished by tollowing the directions an
P U7, vol, 84, Steel ean be etehed by the process de-

vaﬂnfd on p, 250, vol. #7.~F. 3. 8. ahiondd send us s
ple of the ef on the ash heap.—D. W,

of corrosive sublimate forced into the pores of the wood
by meansof an afrpump. 2. When sball T cut ity A.
Itisbest to cut the timber In the lato fall or early
winter,

| () E. T. says: In speaking of leaky roofs,
| ¥ou vay that the best job would be to put on a new tin

[ ble, the leaded or dark lead-colored tin or the bright | electro-magnetic engine, can 1 constroct the tubular

light-colored tin? A, Use the best charcoal thn, which is | magnots, and what should bo the aize of and length of

bright-colored, and solder the Jolnts securely,

(8) J. H. W. says: We bave had an explo-
slon In our foundry that we are not able to explaln, ‘The

#hopis a trame bullding 50 foot square. We hind not | tube shoald be In the same direction,

i made o host for 24 days; and whon we made ono and
| proceeded to drop the bottom ns usual, the Instant the

| door dropped wo had a tremendouy oxploston, break. | 1008t spark, an Indnction cofl made with 8,600 feot of
Tt tore n door that waus |
t wtanding opan off ts hingoes, and mado n toport that was | 10 2,000 foot No, 86, €. Wil 4,000 feot No, 82 givea
|hward nt a distance, shaking the windows In houses | 'ONECF shark than 8,000 feet No, 80¥  A. No, not with
H. B, will find 41 | Mquares awny, Our shop 1 quite open, and two doors | *M0 primary, 8, Which is best for the primnry call

| woro standing open at the tmo.  The prop that the ou- | N 10 f No, 16 wire? A, That depends upon the wize

| Ing wome 20 panes of glass,

pola man used (n dropping the hottorm was some 10 fon!
long and 4 Inchon square,

l In it to make it work? A, Blae vitriol and water,
P. 57, vol. 34.—F. B. 8, does not send dsts enough as to | moof In wmall sheets.  Which kind of tin Is most durs- |

It won shiversd np Just au  PAIMBEY About the same ax (hat of o battery. 4, How
though It had been strick by lightning, There was | 120 8 spark ought 8,000 fostof No, 82 wire to glver A,

1 Iy,
It Is caused by the | ondary current. Please tell me where the diffica) | prossare decreases the steam used per hore
growth of a species of fungus In those parts of the | A. \'wmnmmﬂnﬂnmlne:n&qm: ;
= which have not been properly dﬂcdormm«l.(hrbmunxlndmkhgmm. If you require ;
. B, Jr., will find & good recipe for | Opeof the best preventives of this disease (s a rolution | more power, increase the length of your secondary wire

and use more battery,

(20) A. 8. asks: I have a battery with two
copper cylinders 8 inches and 8 inches in diameter, and
a xine oylinder 16 inches in dinmoter, What must I pat

(1) L. G. W. says: In making a Camacho

wire used In making magnets? A, Tt i not worth while
o make the magnots less than an Inch in longth. Wind
each tube separately and then place one over the othoer,
Ko, @ ik covered wire will do, The turns on oasch

(29 J. 8. W. asks: 1. Which will give the

0, B2 wiro or with 2,000 feet of No. 807 A. Ono with

of the core and battery used, Make tho resistance of

womne fe under the cupola at the time; but we threw, ax | U 10 # cortain i, about 1 {neh spark por mile of noo-
wo thought, suficlent sand on It to prevent the fron | “NAATY can be obtalned,

coming in contaot with it.  Aro such explosions of oome | (38) A, R. nsks: 1. Does the Atlantie tele-

AMEToAN ‘m:m ocournence in foundries? A, We Imagine that ex- | e
:m;;l‘ "l')’. :'.‘:r::ﬂmwl'th-:’uxy'fmnmln of | ploslans of moeh violonen aro not eus), althongh those ﬁ:::‘;'::(’::'r:l‘:ml:::n e mll‘:ldpl‘;lu do tolegraph
g i .u";«‘ e ,lu orihees tt wo do | of simflar Kind wre not ancommon, when hoated Iron  Iw deaw ‘f ) s Sty
] 2 ¥y well with the material of | comes In contact with molsture, " v tue enbles: - A Thabarise saeo8
which hesent us a ssmplo,—J, O, B, can solder brass by | resders may have ;;:::;::;::l‘:]':‘:‘:{! m::“' ":"k" :::" :l: onorlldo of u con-
‘ Ay the oppos 0 of condenser ia

will find & deseription of making gas with a h '
ydrocarbon

fluld om p, 66, yol, 22,1 W. K. will find answars (o his !
queries an Lo los bosts In No, 8 Sy

Posuibly wome of onr
knowledge of explosions quits as yio

m:‘mh-mhmmdf 81
» with & length of blade of 5 or 6 Inches, Ran It 8
300 or 400 revolutions per minute. v NS

wmzmmmmwm‘
apart, Kaoh man {s pulling
ondw of » ropo botween the bosts
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ther any differorice in the amount of light? It wo
whioh gives tho mont? A, There will be a difforence In

- | favor of the round wiek if properly ndjusted; but (¢ will

() W. 8. says: 1. Tam building a model
horizantal engino 1} x 3 inchos, and wish to make n

power has a fan 2 feet in diameter, with four wings, 8 by
14 fnches, revolving 2,000 times in & minote? The in-
duction orifice Is 1 x 24 inches, How many Ibs, press-
ure can I produce at the orifice?
presstiro than 1 1b, per square fnch, it will be advisablo
1o use somoe other form of blower,

@7 J. F. & G. W, M. says: There are two
tanks for water located 900 fect apart. Bach holds
about 15,000 gallons. The bottom of one i 11 feet
above Jevel of ground and the tank itsel? is 14 fect high,

Jovel, 900 feet, to the other tank. Thoe bottom of the
last-named tank is 3 feet above top of the first-named
tank, or 25 feot from level of ground. What size of
pipe must I use to empty the water of the second tank
into the first tank in 12 hours?  What sixe of pipe will
it take to do the sarue in 24 hours? A, Mo discharge the
second tank into the first In 12 hours will regaire a pipe
of 2inches dismeter, and in 84 hours 134 Inches diame-
ter. The bendsin the pipe abonld be easy, and no con-
traction of size, by valves or otherwise, should be al-

(88) W. J. M. asks: Do steam heating pipes
consume the oxygen of the alr, or Is a dogroo of heat
greater than that of pipes heated by steam necessary
bofore the consumption of oxygen beglns? Why s it
that In an office, if doors or ventllators b elosed for a
few minntes only, the alr becomes very oppressive and
stupefying, while the temperature is yet not very bigh,
and not as high as could be bome without any discom-
fort in a woll ventilated room?! Would a ventilating
shaft, constructod »o as to draw from a register In the
floor, be of any benefit, or woald the alr, at the helght of
& man's band, remain undisturbed and oppressive? A,
Alr when heated expands and becomes loss capable of
supporting animal life, because of the limited quantity
of axygen it then contains in a glven volume, The
breathing of perwons engaged In a sedentary employ-
mont is slow, and a denso alr would afford greater ali-
ment to the blood in their case, There Is no reason to
belleve that steam pipes, when heated, consume the oxy-
gen of the airto a greater extent than other heating

COnKImoe mare oll,

(48) H. O, aska: Is there a way of softon-
Ing rama' homs 0 ax to be able o moudd them? A,
There 1s no practicable method whoreby this may be sc-
complished,

(M) E. E. . nsks: What aclds are most

phurie sclds attack and dissolve the metal most rapldly,
Nitrie, or a mixture of nitric and murlatio aclds (agua
regla), aro the proper solvents,

(45) T, I, 8, says: 1. T am using a liquid
made of 1 1b, sal soda and A Ib. lime to 1 gallon of
water, which, when bolled, comes outus n lye, Of this
lguid I use Lor & spoonsful for washing of a boller of
clothes of the eapacity of 8 or 10 gallons, with plenty of
water, WU the liquid be injurious to the fabrics? A,

Under the conditions, the washing fluld will not Injure |

the fabric to any extent. The fluld may be made stronger
by boiling with excess of lime and carbonate of soda
(sal sodda), 2. T use chloride of lime in o lHquid state for
bleaching the eloth, letting the cloth remaln (n the rins-
ing water for an hour or more.  Will the ehloride wator
bo Injurions to the cloth? Please give a formula to make
the chlorido water of the proper strength, A, Pass tho
cloth first through a very dilute bath of sulphuric acld,
and immediately through a bath of bleaching powder
(chloride or hypochlorite of lime), made by dissolving
the powder In 24 parts of cold water, and hang in a close
room with as much exposure to bright sunlight ax pos-

sible. When properly bleached, wash well in water and |

dry,

(46) C. H. B. asks: How can a sword blade
be frosted? A, Clean and polish the metal, flow it
quickly with dilate nitrie acld; and, whon the proper
point is reached, wash well in running wator,

@0 V. 8. A. asks: 1. What will soften
brushies after they are nsed In varnish or French dryer?
A. Swep the brushes for 24 hours in good benzole, and
then, if necessary, purify by washing them with soap
and warm water, 2. How can I preservo photograph
proofs? A, Wash them well in cold running water, dry»
und keep In a dark place.  Or, after washing, fix them
by immersing for a few minutes in a strong solution of
hyposulphite of soda in water and waah or noak in a co-
ploas supply of cold water for 10 to 12 hours,

(48) A. P. asks: Can you furnish me a re-
cipe to make a solution for setting the color of crayon
drawings? A. Use a dilute aqueous solutlon of gum
amble In water, with the addition of a very little oil of
cloves.

(49) A. R. asks: What can I use to repair a
glass bath, that will resist nitrate of silver In strong solu-
tion? A. Warm the fractured edges of the glass uni-
formly, and join with fused gutts percha. The edges
should bo pressed firmly together and allowed to remaln
In the clamp for an hour, or until perfectly cool.

(50) C. asks: Will you give a chemical an-
alysis of ox blood? A. In 100 parts of ox blood cor-
puscles there are: Water 6878, solids 31'2. The solids

surfaces. Bat there is, without doubt, a minute quantity
of molsture driven from the pipes by the internal press- |
ure, which soon renders the alr humlid, and this has the |
effect of making breathing more difficult, nlsasﬂy;
Inferred from this that supplying fresh air brings no
remedy, unless the strong dense air thus admitted hi
Mhlhhm.wimmbelumnedbylhe'
heated plpes. By gradoally sccustoming yourself to s |

are: Hematin twith iron) 16775, globulin and cell mem-
brane 25222 fat 0231, extractive matter (0-360, mineral
substances (withoat iron) 0-S12. The minerals are: Chlo-
rine 071686, sulphuric acid 00068, phosphoric acid 071134,
potassium 03338, sodium 01052, oxygen 00667, calcic
phosphate 00114, magnesic phosphate 00, These
blood corpuscles are suspended in a liquid containing,
in 100 parts: Water 90-29, fibrin 0°405, albumen 7854, fat

lower temperature, some relief may be found, or by | 0172, extractive matter 0394, mineral substances 855,

adopting the plan of the open fireplace, yon may be

(51) C. F. M. asks: Is there anything that

Scientific Qmevican,

destructive to steel dies? A, Nitrle, muriatie, and sul- |

(57) G R. aska: 1. WL a soft metal, Hke | this reckoning on account of “"‘;"ﬁ'ﬁ’;"‘;g}:‘:‘,ﬁ
copper, load, or xine, hold heat longer than a hardor | MOro than threo timon ““"“”‘" "w:":;:wt I.wn Sollar
motal like cast or wrought fron of equal welght and the | andd some othor saws, elther rlvehI fgyoploiglonm
samie shapo? A, The loss of heat does not depend so ‘ or vory thiek at the centor and ¢ n-: i of. o
much upon the haniness of the motal ax upon It con. | TR with safety at n groater spocd.—J. E. E., .
ductivity and the condition of Itesurface, If the sur- | (70) . B. says; [ notice an article stating
faces of the metal be bright and pollstied, it motalns I8 | ghar Dr, Slemens had succesded In producing perma-
heat much longer than If It be dark and roughs or, In | pent magnets capablo of suspending 20 times their own
other wonds, the Jess rapldly will It part with It heat by l welght, by mixing with steel & stnall proportion of tung-
 mdlation, The poorer the heat conductivity of the | oy Can this be sot A. Yew, 80 far as we know; wmall

metal, tho longer It will rotaln Ite hoat, other conditions |
| being the same, The conductivity of allver belng 100, |
that of copper Is 79'0, slne 199, tin 14°5, steel 120, lron
1100, lead 88, Tho tmo required to cool o lnrgo mass of
hot metal s proportionately great I with that
quired to red the t of n smaller mnss the
samo number of thermometrie degroes, 2 W gloss |
retaln heat aa Jong as soft or hard motala? A, You,

(58) C. A. B. says: I have eight or ten
pleces of sponge rbber bought about two year ago; It
| was then very good and would clean paper very nicely,
It Is now hard, and slides over the paper without clean-
Ing it. Can It be restored, so that it may clean paper as
well ax ever? A, No, The hardening Is dne to oxidation.
The quality eannot bo rostored.

(59) O. I, N, naks: Is there any way of

cleaning sulphur off horseshoes?  When I wold the too
calk on, tho sulphur gots under the too ealk, and I can-
not weld It, A, Uso common ecarbonate of potash or
soda.
(60) H. & M. say: We wish to test the qual-
ity of difforont lots of coal ofl sent from refineries,
Could you give us a mode of doing this? A. Inexpen.
sive Instrumenta for this purpose are sold by dealers in
th tery, hygrometers, chemical ils, ete, All
that i necessary for ordinary purposes is to determine
the speciio gravity and point of Ignition, The former
In nccomplished by means of an Instrument resombling
o hydrometer, and the latter by heating o small quantity
of the ofl In which tho bulb of a thermometer s Im-
mersed to Indicate the temporature, and o soall Ignited
taper, held close to the surface of the oll, ignites the same
when the temperature has risen sufiiciently,

(61) M. N. nsks: Is there any metal or com-
position which would stand the samo usago as a cane,
and could be moulded hollow? A. Steel or bronze would
answer the purpose, If we understand you aright,

(62) C. B, P, naks: How can I platinize the
silver plate of & Smee battery? A. Dip the plate In a
strong solation of chloride of platinum, and expose it
forashort Lime to the action of a stream of hydrogen or

artificlal magnets havo been made to sostain one hun-
dred timen thelr own weight,

(1) ¢. W. . says: If o telegraph wire
piusos over o bullding, or in close proximity to it, doos It
endangor it durlng o thundemstorm? A, No. 8o far a8
It hax xoy Influgnce, It aots ax o protector,

(12) J. W. T. asks: Isthere any electric
battery that will heat and keep o ¥ Ioch wire red bot or
nearly so? A, The question Is very Indefinite, as every-
thing depends upon the length and material of which
thie wire is composed, Probably s Bunsen cell could be
made suficlently large to heat s short Jength of platinum
of that diameter,

(18) V. W. 8. asks: If o dwelling is sur-
rounded by troos, from 10 to 25 feet higher than the
ridge or the ehlmney tops, and within one or two rods
distance from the house, are not thess troes some pro-
tection against lightning? And if not, would not con-
ductors In the trees answer & better purpose than (s se-
cured by the usual mode of attachment to the bullding?
A. Properly conatructed rods on the bullding are much
bettor in every respect.

(74) T.B. A. says: What size of wiredo I
want to make an Induction cofl, to be used to Leat plati-
nam wire? A. Use a Grove or Bunsen battery, Eltber Is
botter than a coll,

(5) A. A, W. says: I have a book that
gives a ruls for finding the safe working pressure of any
boller, but I twork it satisf rily. The rule ls:
Multiply the thickness of lron by 0°56 or 070, sccording
as the boiler in single or double riveted, multiply this
preduct by 10,000 (safe Joad), then divide this last prod-
uctby the internal radios less the thickness of iron.
The quotient will be the safe working pressure In Ibe,
per square inch, A, Calling C a coeflicient 036 or 0770, as
the case may be; T, thickness of boiler in fractions per
inch; R, internal radins of boller in Inches; L, safe load
inTbs. per square inch, Working pressare= < <"

(76) J. P. asks: How can I make old cop-

coal gas. 2, How can I prepare sulphur for making casts |
of colns, ete.? A. Fuse the sulphur and heat it to the |
polnt of sublimation, and while in this condition throw |
itinto cold water. :

per and brass coins stick to a boand without using tacks?
A. Melt together In & suitable vessel equal parts of pitch
or asphalt and gutta percha. Apply hot. Clean the
coln with s little dilute nitric acid or oll of vitriol,

(63) A. J. S. says: I bave a lot of emery | (77) J. Z. R. says: I inclose a small piece
wheels that have been almost covered with japan dryer. | of carpet. I want to dye It some other color. Which
What will remove the japan withoat injuring the wheels? | will be the best? A. As the carpet already contains so
A. Remove all you can by mechanical means, and then | many dark colors, it would be Impossible to dye It any
treat the parts with strong ofl of vitriol (salphuric acld) | color but black, without fimt having bleached it; and
fora fow minates; then wash well, bat quickly, in a | this, in the present instance, is Impracticable,
stream of water. Repeat this treatment if necessary, | My kitchen ceiling blisters and scales off. Tthas been
and rub well with sawduost. The acid should not be per- | whitewashed sometimes with lime and sometimes with
mitted to remain for any length of time ineouhctwﬂhf:hlﬁng. What shall T do with it* A This Is very
the stone, as It will Injare it. | probably due to dampoess, In which case the best plan

(84) C. W. C. asks: How can I keep lemons | ! to clean and paint the walls.
| tocs hs or more? A. Packing them in salt and | 1*30tto make a photodackground. What ia the best

‘ of the sniline colors may be weed
| keeping In a cool place is one of the best methods; bag | COW0F to use? A Any
even this will not always suffice. | forthis purpose; you can parchase them, already pre-

: pared and with instructions for uee, of any draggist
(65) C. H. J. says: Some specimens of lime- | Anyoil paint may be rendered flexible, when dry, by
| stone rock were excavated from a quarry. The speci-

! rubbing it up with a lttle scap and glycerin over a
{mmukenomdndu the spring and summer, which
| were allowed to , answered admimbly, but those |

able the more effectuaily to preserve the air of your will taken from the quarry during or just previous to a cold
: give raw hide a fine finish and at the same time be |
room In Ita natural state, nelther too dry nor too hnmld‘w, A. Steep them in & strong, hot decoc- | EBAP cracked by the action of frost. Can you suggest

for easy respiration.

tion of sumae, alum, and logwood, and dress with a

(39) A. B. asks: What are gold and silver"m!mno( beeswax, soap, ofl, sud ivory-black,

alloyed with at the United States minta? A. The gold |
coinage is % pure gold and J; alloy. The alloy i

(62) P. S. K. W. asks: How may paper be

of dyallver and ¢ copper. The silver colnage also con- | gy . r.

talns ), alloy, which Is copper only.
(40) J. McT. says, in reply to M. G. P.,

d so that It d ofl will not scak into it and that
the paper will remain flexible? A, Pass the paper rap-
idly through strong sulphuric scid and wash quickly
with a coplous supply of water, After drying, pass

who naks If meemschaum pipes, after they have been l through an aqueous solution of dextrin, and then be-

ased o time, are not subjected to some p to bring |
out the color: T have seen meerschaum und Imitation |
meerschaum pipes colored by the following pmcms:|
¥ill the pipe and smoke down sbout one thind, or to |
the belght to which you wish to color. Leave the re. |

wnainder of the tobacco in the pipe, and do not empty f¢ | 570 color prodominates, are p !

or disturb it for several weoks, or until the desired color |
is obtained. When smoking, put fresh tobaceo on the |
top, and smoke to the same level.

(41) E. McD. asks: 1. What quantity of oil
¢ vitriol should be used to the gallon of water, for
sprinkling guano for artificial manure? A, Dilute the
atrong seld with nbout 80 parts of water, 2, Is itne-

tween smooth rollers heated to 500° Fab, The rollers
should be under o very considerable pressure,

(63) 0. B. W. asks: 1, Is it true, as a gen-
eral thing, that dress goods, wall papers, ote., In which »
y i A. No,
Schoele's m (arsenite of copper), becanse of its
brilliant hue, Is often usedas a pigment In palnting and
in deslgns on wall papers, bat not so frequently on dress
goods, 2. In it necessary to nse polsonous matters to
mako a groen color? A, No,  Fabrics which hayve been
dyed with some of the anfline colors have, at times, pro-
dueed pol effocts, eapecinlly whero thoy have boen
pormittoa o remmn forany length of tine (n direct cous

comsary 1o distribute the dilute lguld throughout the | tact with the molst catlele; but not otherwlse, 8

body of materfal, or merely spriokle the surface? If ‘
the Intter, how doep should the layer bot A, Spread the
guano into s layer about 3 inches in depth, and sprinklo;
then put togother agaln, 8, What quantity of the dilute
liguid would be required for 100 bushels? A. This de-
ponds npon the smount of ammonia or its volatile salts
which are contained In the guano. If It contains 6 per
cent, 1t will require about 32 pints of the acld solution,
about % gallons to the ton, 4. Would superhented or
dry stonmn do as & deyer? A, Hoatod alr wonld be more
sultable, 5. Would it be advisable 1o make the deposit
perfoctly dry, ar to allow a small percontage of melsture
10 remaint A, You canuot hope to expel wil the molst-
fire; and it is betternot, 6, If tho natural state of the
Oeponit |x %0 per cent water and 6 per cent ammonia,
Wosld not the evaporstion of the water double the per- |
Sntage of ammonla? Yes. 7. After tho deposit is |
drisd, conld It not be put up In bags and shipped with-
OuL fear of deterforation? A. If not exposed to the
weather or vory molst air, It will not absorh molsture af- I

:“‘m to any extent If tightly packed In strong |

{

{.

of threads in snch, xf) overything olse equal, Is

Wheneo enme the Idea that all green dyes are polsonona?
A. Cases of polsoning from Parls or Bchwolnfurt green,
verdigris, and ks compounds containing copper or ar-
senle (the prevalling color of which ls groen) have boon
#0 numerons that all similarly colored plgmonts, dyes,
ete,, have gradually come to be consldered with more or
less of distrust by the uninformed.

58 J. A, W, nsks: Is there an acld or
chamlonl which will corrode paper postage stamps, but
will not corrode gum arabier A, No,

(56) G, W, B. asks: How can I muke o lonf
of bread which, after a year ar so, I oan lay my hand on
and squeeze it down, and it will riso op again the same
as when frosh baked? A, If the bread Is not Intended
for food, such a loaf may be made from flour In the or-
dinary way, but with the addition of a little sulphate of
copper (n yory minute quantity only), glycerin, and a
strong aqueous solution of salicylic neld,

(56) W, W, nsks: What is the best cover-

ing for hended haystacks, portable, durable, waterproof,
yerminsproof, snd cheap? A, Pry the followling: Take

M B anys: Given two lnmps, one with | any coarss fabrio, steop it fora fow hours In s strong | rim, 750 rovolutions; 6 feot in diameter, or 16 feet
Und and theother with o flat wiek, the same num- | aqueots solution of alum, dry, and coat tho upper sar- | sround the rim, 600 revolntions.  OF course {t In under | bo tannod with the foathiors ont A, You, but vot withs

faco with a thin covering of tar,

means by which these stones may be tested, other than
| by subjecting them to extreme cold? A, The canse of
| the cracking of the stone may have been the molecular
energy of freezing water contained within cavities in
the rock; but it is more probable that the rupture was
due to the relaxation of stmin to which the blocks had
been subjected while in the quarry. Splitting up of
blocks from this canse is by no means infrequent in some
quarries, If the breaking is attribatable to the sction
of frost, there s no other means than those yoo men-
| tion for testing the stone. If it s due to the unequal
! strain upon the block, the splitting cannot be avolded,

(66) M. asks: Can you give me a recipe for
making concentrated starch? A We do not know of
any proparstion by this name.

(67) G. 8, says: 1 have some specimens of
copper ore that are covored with verdigris, What sball
I use to take ILoff? A, If It Is really verdigris, a Mttle |
dilute salphurie or hydrochlorie neld will remove it

(68) C. V. W, suys: Some of your corre-
spondents ask for o
method of fnding

fire.
(78) A. S. C. asks: 1. What amount of car-
bolic acid is nsed In a Ib. of carbolic soap? A Samples
of these sosps, that we have examined, contalned aboat
thiree per cent of the crude phenol In combmation as a
soda salt. 2 How isit mixed? A, In the coarser varl-
cties of these soaps, the phenol is added directly to the
lye during the Iatter patt of the saponification; but in
these cases the acid Is very Incompletely distributed
through the body of the soap. A complete and uniform
dissemination of the phenol may be obtained by dis
solving =oap and carbolate in hot spirits of wine or wood
naphtha, and evaporating the solution to dryness,

(" B. F. W, says: Joshua Rose says, in
relation to sawing staves for eylinder or plpe patterns:
* It will save thoe to resaw the pleces to give them the
required bevel, which may be done by canting the saw
table.™ A better practice Is to cant the table before
sawing at all, and then the staves will beof the right
shape, with a saving of vearly two thinds of the sawing
and constderable Umber,

(80) C. H. says: We have in our possession
an old-fashloned moge; and whenever wo dmw hot wa-
tor the water has the appearance of milk, but after
standing n fow minutes It regains its regular color, We
have been advised not (o use the water, A, This Is due

to tho procipitation of the lme contalned n the water,
Lime i less soluble in hot than in cold wator, Tt s not

generally sdvisablo to ase water from the hot faucet for

‘ cullnary purposes, sa It may contaln polsonous copper
and lead salts,

(81 J. A, K, says: 1. 1 use oxalic acid for
proparing pale leather boot work (a teaspoonful of ox-
alie neld In o pint of water),  ‘The mixture sometimes
bocomoes o brownish color, Do you know of any kind
4 of aeld which wonld do lnstead of oxallof A,
“"l:';l‘:: "‘:"""‘"" motstening the leathier et with oxalic ackd, s ua::l’,
| K and thon with a strang solution of ehlarlde of Hme (hy-

(60) J. I, M. says: I am running saws of 8 | pochlarite of Uine) In cold water, 2, Do yoa Kiow of
[ Inches dlumetor, and smaller, 1 wish o know st what | anything 1o put in lok to give & good gloss? A, Uso an
to run them Inoeder to make the smoothest work? A, | aleoholle solation of wax,

Nine thousand feet per minate, that s nearly two milos 8 J. W, P, osks: What will

:r minute, forthe rim of & clreular saw 1o travel, may stainis of tannio ackl from Mnds and oiher '.m
| be laid down as a rule, For examplo: a saw 12 fnchos | Wl well with a little sods with .

in dinmoter, 3§ feot around the rim, 3,000 revolutiona; 94 | Phfur ey 1 th v 'moh«n very dllute

Inches In diameter, or 6 foot nroand the rim, 1,500 revos } hlnl:chh i whln 0 with o strong solution of

Intions; 8 foet In dinmeoter, or 9 feot around the rim, 1,000 Bony to ‘:ri:!:‘l"l\::;ll(:h!, m’}:‘:: "':::; ::?' ';‘m for an

rovolutions; 4 feot In dlamoter, or 19 foot around the
(88) X, Y. Z naks: Can the skins of birda

the radius of 1 elrele
whun the chord and
versod sine amn
glven. Iglve them
a very slmple form.
ula based upon the
woll known proper
ty of the right an.
gled telangle, Whero
a=s My ohord, & helght or vorsed stoo,and o and @ mdil,

0.
Latp (o — b)tmite & Jb", e

stood that the rim of the saw will run o Httle faater than | out discoloring the foathrs
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W. asks: How can holc:‘:;e
pleroad, or small holes endargod, In rabbor )
:m&md‘-m tubing? A. Force the stopper
{160 the nock of & Nask or lango glnss tubo which it will
Jurt At into, and wso & woll sharpened cork borer with
nﬂamudnmm. If you desiro to en-
Jarge & formeor hole, flest pluig It tightly with a plece of
glass rod and procecd aa boforv. ‘
Tn thore any table publistied of relative chomloal af. I
fnitios by which ono may get at thoamount af forea |
neoossry 1o dlssotiate the eloments {n cortaln com- |
poands? 1. Wo know of no mch table. |

(85 W. A. H. saya: I have arelay of the
box paltern, contalning a magoet of about 40 ohms,
Thore I8 & cortaln pecallarity T notloe, which 1 wonld
lketo bave you oxplaln, 1 notice that whonever the

Is broken by Gpening of the key, a pecullnr
Jump In heand, a klod of kick or hammering, At first 1
thought tho magnet was looss; bt after makdog 1t an
tight as possible, [Lacted in the sume manner, A The
nolse is occastonod iy n change in themoleeulsr condl-
ton of the fron core when magnotieed and demngnot-
Ined,

(®6) 8. I anks: 1. What longth and size of
{nsulated wiro s tequired to wind the magnots of a ro-
Iny, such an s neod on ordinary tolograph linea? Al
About 1,000 feet of No, & & What would be tho
proper dimenslons? A, The oore oan be 114 inch long
and abont X inch in diametor,

(87) . L. J. says. Makers of telegraph ap-
paratus use s kind of lacquor or varnish on their brass
work which prevents tarnishing, while it fs o thin as to
avold mufling the sound, What Is it, and how i« it
prepared? A, Shollac and aleohol are the principal In-
gredients, colored by gamboge, saffron, turmerie, ete.
About £ gallons aleohiol to 1 1b. shellnc is tho propor-
tion,

(8%) G. W. H. says: 1. Tam making an in.
duetion cofl to throw 14§ inchos spark, to light gas.  Of
what dismeter snd longth shall T turn my bobbin? A. |
Use about 8 miles of No, 86 wire for the socondary. 2.
What size of wiros shall Iuge? A, Mako the coro 3§
fnch or an [neh In diameter and about 8 Inches long, 8,
1 have some tinfoll 5 inches wide to make a condonser
with; how much in length will it take? A. Ono huon-
dred feet of the foil will probably be enough,

(89) O. €. 8. asks: Can I conduct the smoko |
and exhanst from 8 4 or 6 horso power farm ongine through |
tile lald underground (on a constantly asconding grade; |
1o & stack 100 or 125 feet distant? A, This is frequently |
done, |

(80) A. V. V. says: Two boilers, one 8 feet
in diameter and the other 6, each containing the samo
nuomber of flues and each having a steam gauge Indicat- |
ing apparently the same number of Ibs, of steam;which ,
bofler has the most steam in it A, If the larger boiler |

has the most steam room, it contains, of course, the |
greatest welght of steam, |

(91) W. H. L. asks: Why is it objectionable
1o ralse the safety valve of o boiler in case of low water
and dangerof explosion? A. It is not desirable to do
anything that may canse the water to rise and come in
contact with overheated iron.

(92) R. M. asks: How can I raise a valve by |
change of temperature? A. There are numerous devices
of this kind in common use. By inserting a notice in
the “Business and Personal™ column, you can probably
galn full information.

(98) A. B. says: Please give me the scientific '
definition of the word *“inertia?™ A. Braode says
*“This term Is used 1o denote the prineiple or law of the
material world, that sll bodies are sbsolutely passive or
indifferent to & state of rest or motion, and would con-
tinoe for ever at rest, or persevere in the same uniform
and rectilinear motion, unless disturbed by the action of |
some extrinsic foree.™

®4) A. B. S asks: Will a pump draw wa- |
ter any easier by having the pipe to the well larger than
the connection to the pump, and will an injector lift the |
water sny easier by having the suction pipe in the well
Sarger than the pipe to the boiler? A_ By using s larger |
Ppipe, the friction is diminished. !

(95) J.D. 8. asks: What is the best manner |
of determining when s millstono isin wind? A Use a |

red stafl, or straight odge covered with red ‘hich
will show all the high spota, vl

(98) E. M. P. asks: What are the best
methods of reversing motion? A farce s used o peco- |
mulate or store up & certaln amount of power, then that |
stored-up power I desired to prodace or exert its force.
By what mechanism can this be effected? A. Sometimes
lWh“‘lMumyhmM,th
may be lifted, or s reservoir may be filled with water,
Fiywheels, springs, and  welghts are among the most
common means employed.

(97) C. W. asks: What would be a safe
#leam pressure 1o curry in s cast fron cylindrical holl
of 10 inches inside diameter and ¢, thick, with honds X
thick? A. You can carry 200Tbs. if the canting 1s sound;
but cast {ron bollers frequently have polnts of wenkn s
$hat render theorotical caleulation of thelr strength of
Httle value,

(08) W. L. M. says: Astronomers tell us
that it s been ealeulated, from the mpldity of the ro-
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& dinmeterof 1 fneh, 8 What ts s cylindrical Inchy
A, It ix the volume of a right eylinder with elrcular
biwo, diameter of base 1 fneh, altitade 1 Inch.

(101) ©. I, says: When the water in my
bollor wtanda botween the two gauges (about 8§ Inoles
above top fios) and 1 start the englne, the water will
fnstanily rise from 0 to 8 Inchos or noarly up to the dry
plpe.  An woon an I stop (he onglue, the water drops
bk to 1ta original position.  Wo know 1t s not foam-
Ing, nn wo have blown off the boller several Himes, nod
It 1 porfectly clean,  Wo nsoe soft water, A. Tho riso
of the water Is probably duo to fnsafMclont steam room,
of posalbly bocause thoe fire I forced too much, We
Judge, from your necount, that no Injurious notion talkos
plaoe,  Thore are povernl other reasons that might be
offective In cansing the water to rieo, but thoso given
above are the most probuble,

(102) L. W. L. says: 1. T have been told that
T can make n battery for gold ana sllver plating ax fol-
Jows: Take a plece of copper 1§ Inchos in dinmetor and
| Ineh thick, and & plece of zlne of the sumo slze, Al
tueh n copper wire to oach In a glass vessel § full with a
pieoe of bluostone, The zine ik to be on the top. These
wires are to go to the bath, Ts thin right? A, Tl plates
shonld be much Janger to give good rosults, and tho cop-
per need not be #o thick, 2. How can T make thoe bathy
A. Mako o solution by dissolving cyanide of gold In ey-
anide of potasslum, about | oz, of gold por gallon,
Conneot the artiolo to bo plated to the #ine of your bat-
tery. 8, How long should the articlos b In the buth¥ A
Until the dopoait 1s of the desired thicknoss,

(108) W, 8. W. says, in answer to M, P;;
who asks for wateh ofl: Put 1oz, pure olive oll In a tam«
bler, ndd @ ozs, of 00 por cont aleohol, wtirring well; wot
it awny fnadark placo for 84 hours or more, woll covs

| ered, then pour Into o clean bottle containing 10 ozx, dis-

led orcloan min water, Shake violently for b minutes,
allow the mixture to stand | bour or wo, thon frocze
with salt and lee, You will find o good article of fine
Hmpld wateh ofl, porfectly fluid, st top,  Draw off with
o wiphon,

(104) L. G. says: A string or cord being at-
tached to n piston rod dircotly, the engine being of one

| horso power, what welght must I put on the cord to test

tho strength of tho engine? A, This depends upon the
spoed of tho plston, The measure of & home power is
the work of lifting 1 1b, 83,000 foot high in a minute, or
83,000 foot pounds per minute; ko that if yon divide
89,000 by the speed of the piston in feot per minute, the
quotient will bo the required wolght,

(105) H. B, W. asks: 1. Whydo nearly all
manufactarers of electric annunciators and indi-
cators for burglar alarms wind the magnets with wire
of No. 28 and finerf Why not nuse No. 20 to 207 A,
In many cases, Nos. 20 or 26 wire would bo preferable;
but with finer wire the battery does not require so much
attention as might be necessary if coarser wire were
used. 2. Will cotton covered answer as well as silk
covered? A. Any kind of insulation will answer, Silk
{5 better than cotton, as ordinarily put on, as it takes up
loss room. 8. What sizo of cores, and how many feet
of wire on oach core will give the best results? A Cores
are usually made about 134 inches long and 3¢ inch thick

' for annunciators; 250 feet of wire will answer for both

cores, 4. Will an electro-magnet ever lose its power or
become useless? A, Not with proper care, except that

everything wears out with age.

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

G. M. P.—No. 1 is hauerite, sulphide of manganese.
No. 2 is |docrace, a silicate of lime, alumina, and iron.
No. 3 is tremolite, & sllicate of lime and magnesia.—D.
A. C.—Sis a clay ironstone, containing much sulphide
of iron (pyrites). Gis graphite mixed with much clay.
D app to in & small t of sulphide of lead
in 3 granite matrix. Your letters were Insufficiently
stamped to the amount of 24 cents,

R. K. says: Afriend tells me that a single,
s double, a triple, and quadruple thread, elther right or
left hand, can be cut by one and the same pair of ordi-
nary stocks and dies. Can this possibly bo troe?—G. S.
W. asks: Is there any rule for dividing a circle Into 3,
4. or more equal parts by parallel lines?—G, E. C. asks:
How can I bend the sides of s guitar? Should they be
steamed?—W. H. B. asks Can you tell me how to bisect
a triangle by a straight line passing through any given
point within the triangley

saino body at all places tn the earth’s aurface. 2. Whnt!
1o s clronlarineht A, 1Uin the area of a circlo having |

sorved, I the colnmn of “Busineas and Personunl" whiol
{n spoclally set apart for that purposo, subjoet to the
| oharge mentioned nt the head of that colamn, Almost
nny dosired information can in thix way be expeditions-
1y obtalned,

OFFICIAL.

INDEX OF INVENTIONS

POR WILION

Lotters Patent of the United States wore
Granted In the Week Ending

February 13, 1877,
AND BAOH BEARING THAT DATE,

[Mhoso marked () are relssuod patents.]

A complote copy of any patent In the nonexoed sty
{noloding both the speolfioations and drawings, will bo
farnishod from thisn oMo for one dollar. In ordering,
plonso state the number and date of tho patent deslrad,
and remit to Munn & Co., 57 Park Row, Now York clty,

Addreasing maohine, J, H, WHNAtOn ..o 157,850
Advertising deviee, W. A, Brioo, ..... 167,202
Alr and stonm blower, B, Horahey .. 187 551

COMMUNICATIONS RECEIVED,

The Editor of the ScresTovic AMEricas acknowledges,
with mnch pleasare, the receipt of original papers and
contributions upon the following subjects:

On Friction of 8lide Valves, By F. G,

On Force, By —.

On Cleopatra’s Needle. ByJ. W. P.

On an Old Problem. By B. B.

Also Inquirles and angwers from the followlng:
J. P BT, I, 0.—W. 0. Y.—R. F.—E. P.-1. 8, P,—
C. W1 B, B—J, K.~T.1. G,

HINTS TO CORRESPONDENTS,

tation of the earth, that, if the carth were sudd Iy In.
Lereepted in 1ta motion, sufficlent heat would be goner-
ated to melt Ui earth Instantanconsly, What would be
the generator of this heaty A. According to the modern
theory of heat, a unit of heat and 772 foot Ibs, of work
::mmlly convertible, motion heing the g tor of

C I whoso Inquiries fail to appear should
repoat them, 1f not then published, they may conelude
that, for good reasons, the Editor declines thom. Tho
addross of the writer ahould always be given,

Inquiries relating to patents, or to the patentabllity

@9) T. A. asks: Can n turbine or other
water wheel be consldered an hydraullc powery A, It
can, In 8 general sense, Just ae much ga & steam engine
may bo spoken of as steam power, Strictly, the term
spplies Lo the power furnished by the motor, s

(100) Y. M. asks: 1. What is the meaning
of the mass of a body, when the welght (s divided hy

of Inventions, welgnments, ote,, will not be published
here, ANl wueh quostions, whon {nitinls only are glyon
aro thrown fnto the wasto basket, as it would fll half o;
our psper Lo print them all; but wo gonerally take ploas
Fure In wonwering briefly by mall, if tho writer's addross
Is glven.

Hundreds of Inquirlon nnalogous to the following nro
sent: ““Who sells bluo glass lamp chdmnooys?  Who sells
machines for ntitehing magazinos, ote., with wire? Who
selly workdng modoly of steam englnoes? Who makes fron

the gravity to ind 167 ATt s w measure of the quantity
of matter, and In order togive the same results with the

| ehaln? Who makes the best medienl electric apparatus
| Al such personal lnquirios are printed, as will bo ob.

Fire arms, oto., sight for, C. A,
Firo kindlor, 8, W. Mather......o.uvoeuineis

Firo abield, L. W. Wright..... aape
Flour and meal sifter, C. 0. Pook...
Flue cleancr, G. W. Clongh.......c.c0vveess wreernens 197,200

Fork for groen corn, oto., tablo, F. M. Dixo
Fruit drier, R, B, Blower ¢
Frult jar, J. A. Nichols... S A
Furnnce for brickkilns, H. W. Adams, Jr. .
Furnace bridge wall, T. King, Jr.........
Furniture top, J. T, Balley........

Gas burner, 8, C, Salisbury. ...,

Gas burner, self-lighting, R. R, Mofitt,

Gato, titing, I. Brokaw.....c.o.vuu.., ahish 208
Gelatin capsules, catting eff, ¥. A. Hubel. .. s an
Glnss door block, W. Beck....... Lt
Gruln binder, C. B, Withing ST A
Gratn drier, J. Guardiola,........, . 17,208

Grinding nwl blanks, J. G. Dimond ..
Hamo faxtoner, J. C, Moore.......
Harrow, D, W. Dalrd.............
Hnrrow cultivator, O, La Dow,.
Harrow, revolving, O. P, Fisher,
Harvoster, B. D, Stowart .......
Harvestor rake, J. H, Myern,
Hay pross, P, K. Dodoriek. ...
Hoeater, triotion, W. Wolls,.

Hoating aars, O. 0. Convorse 7.0
) Hedgo tehinmer, J. A. MeMarlin woo ANT 0L
| Hoo, J. R, HOOM, . .veuinnesasennssn

| Hotstt hine, H.

Dag holdor, B.J. €, HOWO...o voveins A . 11
Bale hook, H. Hauschildt .. R LN (]
Bale tho, G, F, Jonos. .....coiverinsnnes .o 187,284
Harbed wire, twisting, E. . Pencock.. <o 187,800
Hed, alr, Macintosh & Boggott......... oo IRT097
Pod bottom, spring, A. W, Kendriok.. «os 187229
Noor coolor, L, Mo DavIs, o.vviiiiariiaiinins wwessee 180,210
Dossemoer stoel, moking, Hunt & Waondol.. veee 187,380
Ninder, tomporury, G. W. Emerson... .... S LT
Rnoking box, 8. W, Valentine......... .oe 187,484
Rolt heading machine, G, 1, Moore, ... 187,204
Nook support, J. & R, Lamb......coivmineaen +oo 187,508
Roots, oto,, making, D. A, SButherlund (r).. 3 7,510
Nraokot, ndjustable, G. P. Davis....... wexe 1KT 301 |
Brocoh-loading tire arm, A, J. Hudson .o 187,280
Rrecoh-loading fire nrm, H, Rowell...... ... 187000
Prick kiln, B, W. Bingham (r)..... . T4
Brick kiln, W, 8. Colwell...... 167,217
Driok machine, T. J, Davls. 187,65
Broom, T, It BYans, ..ooeeeeeiecs 187,568
Broom und brush, 8, M. Barrett... 157,346
Ducklo, F. W. Schafor, ... cooone 187,237
Purglnr alarm, W. D, Wright 187 445
Butter mould, I, Hirat ....... 187,276
Button, 8, W. 8horey. .. ... 187,325
Button or stud, XL 8, Wing........ 187,442
Can, sheet motal, G. H, Chinnock 187,216
Can, shoot motal, J. 8, Fleld.... ... 157,200
Capstan, rovorso power, T. W, Hyde.. 187,252
Car axlo box, C. E. Candoo. ........- 157 852
Car startor, R. R. Carpenter,. 187,355
Car, stonm stroot, L. Ransom. .. . 187814
Car whool ohlll, W, Wimlngton, .....cooeee o0 vonns 187,441
Carburoting alr, apparntus for, A. C. Rand.... 187415
Carpot strotehor, G. C, Banta, 187,845
Carpot awooper, W. 8. Hall............. 187,874
Carriago soat, turn over, 0. W. Patten.. 187,304
Cautorizing apparatus, O, Paquelin.. .. . 187,801

Foop skirt, B, K. Bullook........
Horse blanket attackiment, J. €.
Horse powor, J, I Klward.
Hoso coupling, B, A, Leland. ...
100 oroopor, Bartlott & Lowix, ..
100 aroopor, J. D, Portet. ...«
Insoct destroyoer, G. I Drum. ..
Troning table, 10, 1L Caylor. .. ...
Jnokot, 0. B, Moulton, .
Knitting maohine noodle, I Nurns (£
Labol holder, J. 1, Gathright
Laddor, oxtenston, O. Bhisrwood, Jr.
Lamp, Arnold & Blaokmnn (F). oo
Loamp, 8. 8, Nowton. ..o
Lamp shnde and globe, ¥, 8 Shirley.
Lamp shade holdor, O Votbl (0) .o
Lath-making machine, Sinw KKennody,
Lathos, rest for moetal, I'. I, COrver.., .o«
Lonther, dressing, o Bhaw (r).......
Loom shuttlo box, J. Hyde. oo
Loom, shuttlo, nureaw wire, Flscher, Kok, &
Lubrioator, I JEnKINN. oo senvirasiriscniear
Lubrieator, W. Bohindlor, of al..
Mult oxtrnot, making, I 1, Rand
Malt syrup, making, Boomer & Rananll,
Milk soolor, W. V. Walkor. .
Mineral wotor, making of, ¥, Cornelis,
Mintng machine, O M. Hall ...
Mitar box, 1. L, MoClain,. ...
Miter ronehine, J. . Tlorney. ..
Moth proof sufe, A, 1. Clark. ..
Motor wpring, O, M Blloor. ...
Napkin holder, B, G, Dickford..
Nupkin holder, ¥, W, Campbell.
Nut loek, K, C. Naylor (r)

Organ pipe, O, Fogolberg. ..
Paoint, making metallie, D. D. Parmeloo. .. ...
Paper, wood grinder for, G. H. Mallary.. ..
Parallel ruler, B. J. Towne.............
Pon holder, D. M. Bomers....
Plpe coupling, W. H. Ballay..
Pipo coupling, E. A, Leland. .

Ayron..

Pipo tongs, A. E. GAY...covves “visnn

| Plaiting machine, Nickerson & Blanchnrd,

| Plow, G. BIoOK.weevesssiiencncnsas »eosvandenVary
PIOW . ds B 510, Je su s ironese F

Plow, ditching, D. N. Maxwell...
Press, double acting, L, Prahar.
Pump, J. W, RIder.....consve ous
Purp valve, W. Puinter.............
Rallroad tracks, ralsing, G. Schwurtz, .
Rallway, poneumatio, W. H. Balley (r)...
Rafrigerating apparatus, Carre & Julllen.,
Re-rolling old ralls, H. Greer... .........
Revolving fire arm, Ayres & Whittaker.,
Rope, stand or reel for, D. M. Haight,
Rowlock, R. W. Hathaway..
Sash fastener, M. Foster......

Sush fastener, D. 5. Roberts............ o
Sawing and grinding, B. C. Tlighman....
Sawing stone, R. A Tilghman.......
School desk, H. R. Fry.........ccouae

Screw cutting die, Bishop & Johnson. .

Seed planter, J. R, Sample...... . 1878
Sewing machine thread cutter, J. Doyle 15758
Shackle, H. W.Dilg.........c. SRy v aveesanves s BTN
Shuwl strap bar, extensible, L. Lewine . 18120
Sheep shears, W. George 188

Sled coupling, bob, T. Bruner........

Sleigh and ahoe, . J . Hendrickson.. Lo
Soap composition, J. W. Bartlett........ e IS
Soda water app 0. Zwiotusch., IST A

Spittoon, L. H. WOOdeN. .o.vveerernrenssnsnovomnnss IR
Steak tenderer, A.J. Davis. o 157
Steam boller furnace door, W. W. Hubbell.. L3S
Steam boiler tube, fastening, D. Hess ............ 15753
Steam trap and boller feeder, Vandecar & Harper :
Stone and ore crusher, C. E, Hall........

Arsiareen

Tiokoet book. P. Deusner, Jr........
Tooth pleks, making, J. L, DUrYe.. ..occesnrsieesss
Torch, J. A. McPh

Toy puzele block, F. P'. Schmitthenner.. ...

R R

T

Voltalo plaster, W, B, Potter,
Wagon bruke, D, ¢, Montgomery.
‘Wardrobo, W, 11.

Wator olosots, oto,, seut £
Wator olovator, A. Wrigh
Water motor, W, Park
Windmil, D, Bull,..,
Windmill, B, A. Dann,

197008 | Winduait), W, . Niohots.

Windmill, J, G, Watson
Windmill, L, I, Wheolor,

Wrenoh, ratehot, 1, A. .
DESIGNS PATENTED.

0780, ~PArER BOXES —N. D.
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HEREMANY & llnmn.-
RODE M'F'o

RISDON’S IMPROVED
TURBINE WATER WHEEL

T, il. RESDON & CO.,
Mr, Holly, N. J.

Manufacturers of MILL MACHINERY.

CHOICE VARIETIES OF
for L:uu u‘ u-ln csll.-n.
o » ‘w lln-u‘d Cat.
.

Ase.mohmond. In

ROOTS' FORCE BLAST BLOWER.

AWARDED

AT

PARIS AND VIENNA.

SPEED ONLY 100 70 250 REV. PER I, SAVES
= HALF THE POWER REQUIRED FOR FAN.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.

TO WATER WORKS lll 1L IH.IK"

Hids mre invited until the 2¢h of March next for the con-
struction of Water Worka for the city of Jacksoaville,
Florida, sald water works to have a capacity of st loast
two milllons of gallons per day, and one hundred fire
hydrants required st dnning. To bo owned and
Oporated h' the bullder for an lﬁmi term of yoars,
with the pr vllaTn Of purchase by the city at the end of
that time, the city paylog rent for all water for public

| use. )‘urﬂwr lnlnmll'.mn on u’rpum‘t‘h\\n to the under.

© %“"‘""":s’
é HATRERR

BEEDEMAN AND
PHILA

WE E
nFINEJET alnLK\\tr) varietyof turhed woad work
partgof machinery casting’s tinware andq lhermrhl
vork ENAMELED JET (005 in wead er motal,made te orden
AMERICAN ENKMELCO.1TWasRIw StPROVIDENCE., R

A FLY-WHEEL ACCIDENT.—With draw-
wmﬂng&hn fanlty mrulgmwou{‘% 'L vheel.

toIanomanmotancho«umm By Joshua Booe.
Bﬂm'(nc AMERICAN SUPPLEMENT No. X Price, 10
SAFETY HOISTING

OTIS Machinery.

OTIS BROS. & CO., No. 35 Broadway, New York.

vIIHIII T+ WROUGHT

IRON
BEAMS & GIRDERS

, Mann. |
G
ers {
'Fgc muu -hloh hus men in the prices of
( n the construction
FR Yll.Dl"(sS. lnducuu-lo call the spo-
on of lcnulmmrl. Architects, und Bullders to
doubted ndvantages of now ere recting Fire Proof
structures; and by refersnce to pagesid & 6 of our Book
of Sections—which will bo nonl on lmxllummm to those

ting th u-u no ulldings--THE
zonwm(yu 'x'ﬁ- N tl IIChV FAI.(‘IH.:VI‘ D, the
the serious losses and in-

It 1
of the small

TRB U\'IO\ IBO\' MILLS, Pitwsburgh, Pa
uurvm wrought

wd ¥ cnsos th adopted.

shall be pleuod lu fumhh estimates for all the Beams

dllo llmetun, mAl I;;t the differenco
ddroeas

completo, 'U:‘ln!l ricture
In cont may A N RGLE, BIOS. & CO., Fitiaburgh, Pa.

ARSENIC IN THE ARTS,—A Lecture
fore the Modieal A tlon of Central New \'orl |
y 8. A. Lattimore, LL.D,, Professor of Chomist

the Rochester University. A popular and lmpo
SOLENTIVIO AMERICAN SUPPLEMENT No. a.
unu. T0 be had at this ofice and of all news-

A NEW DEPARTURE, Jiscte

NiTR o ot o TR

lll. |.c.- .-u Home ds., CINOINNATI, OmIO

.uouk in your own town. Torws and 16 om.m
866 l‘ HALLETT & CO., Portland

MACHINERTY

OF EVERY DESCRIPTION,
COLD ll.()l;l I’l) SHAFTING, HANGERS, PULIE

COUPL nvl,l ING, TANITE EMERY “nbm.d
AND G N 8T0CK.
GEORG ALI., Machinery Agency,

lll thunbcr- & 16 Reado Blu.. Now Y ork (8 ity. |

SHAFTS PULLEYSHA
COUPLINGS ET
In Stock, and tor Sale by
WILLIAM SELLERS & CO,,
Philadelphin, und 79 Liberty St,, New York. |
l'rloo luu and pamphlets on application, !

F;lnmen to sell light hardware to
WANTED , NO PEDDLING, Salary, $1.20
I. Hotel and travoling o l&fnwo

paid., Address D NCE M'F'G CO., Chlongo,

Pond’s Tools

Engine Luthes, Planers, Drills, &c.
Hend lor('nluh»;ﬁw DAVID W. FFOND, Buccossor Lo
LUCIUB W. I'ON Wor('eller, Mass.

OME-MADE TELESCOPES.—Direc-
tions for thelr construction, with en, ingw show-
In(lbe ltﬁ:t arrangement of lenses and tubes. By
r Weyde. Price, l0cents, SCIENTIFI(
AIBKILAN SUPFLEMENT No. 1

and Morphine hablit cured
OP aes No Publisity. Dr CARL OH
#7 Washington it.. Chicago, N1

Visiting Cards, with name, 100 and stamy
Ag'ts Outsit Mo, L. C.COE & 0O, Bristol, Cr.

ONCHRETE DOCKS OF NEW YORK —With two

_J/eagravings, showing the Foundations of the Docks
and the method of nukfu‘ the Concrete Blocks. BUP
PFLEMENT No. 28. Price, 10 cents

. h.lrmnn Com. Water Supply
.unum VILLE, FLA., Fob M, 1577

Revulvers s na el g

UBDBER* Boots® Ete* mended ** l‘lh * Box* Comont*
Dy*mall* 330.% G. W. HOWE, Port Humn. Mich.

N. F. BURNHAM’S

WATERWHEEL

oclared the “*standard turbine,"
‘g ovrr 600 persons who bought and use
om with part and full gate open,

N. F. BURNICAM, = York, Pa.
VANDERBURGH, WELLS & CO., MA.

CHINISTS' Pattorn and I ,eucrl.at..(‘omﬂoto
Nows or Outtits, Engravers' Boxwood, ete. Dutch
Street, cor. hmon. New York.

N. Y. STENCIL WORKS, 87 Nassan St., N. Y.

Steel Name Stamps.
The Art of Projecting.

A Manual of Experimentation In Physics, Chemistry,
and Naturmal History, with the Porte Lumiere and
Magio Lantern. By Prof. E. A. DOLREAR, Tufts Col-
lege. With numerous illustrations. 13mo, cloth.
¥L.50.

Any one, whether teacher, locturer, or student, who Is
the happy possessor of 8 Porte Lumiere, Magic Lantern,
or other n”nmtux. will find this book of Incaloulable
soryice in {Hustrating almost every department of natu.
ral sclence. The directions for making lompornry uppi-
ratus aro worth many times the price of the book.

For sale by booksellers, and mailed, prepald, on receipt

of price b; @ publishers.
e 2 W LEE & SHEPARD, BOSTON,

Da.yton Cam ¥ Pump.

C THE ONLY PUMP IN THE MARKET DESIGNED
AND CONSTRUCTED ENPECIALLY YOR BOILER
FEEDING.

Am Pumping water at 205° F. No Dead Con-
The Steam Valvo is a plain Slide Valve,
Idonllcul to the slide valve of a Steam En-
b’ine. but derives its motion from o camn.
d can be regulated to suit evaporation.
Returns from Steam Heating Ap-

pnnllu a specialty

(& o *end for Circular.

™ Siith, Vaile & Co,

DAYTON, OHIO.

Nl SRS 8, 8. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK.

NILES ENGINE

SUITARLE FOR

PRINTING OFFIUES,
MHMOTELS,
LAUNDRIES,
ERTES,

SAUNSAGE-MAKEMS, ete.;
Axd for a3y parpess raqulrisg sz ez-
gise frem 8 t2 12 Borse-pewar.
ADDREAY

NILES TOOL WORKS,
Hamilton. Ohlo.

NOW READY.
ILLUSTRATED HISTORY

¢ THE

CENTENNIAL EXHIBITION OF (876

listory nnd Progreas of the Exhibition

HPS 0! 0( muml-. Engravings of the Dulldl and
accounts of all the most notable Scientifio und Mechan-
lcal °bl’nm pmlu-el{ Mustrated with ongravings, are
flven the Nalentific American .-mw‘lrmrul tnr
he year 1574, In work consista of Two

umes, comprising over 800 quarto pages, t'qunl n unn-
lll! of reading matter to over SBoven Thousand ord nmz

k pages. The space devoted 1o the great INTEFR
.\A'l‘lo\ AL EXHIBITION s very extensive, and
rmlnbly formas the most complete and full th!urr of

Dho amuir that can bo obtained. The illustrations er-
talning to the Exhibition are more than &0 in num
A copious Spectal Index of all matters relating to th‘-
ition is given. Those who desire h»L MNCSS 3 CCID-
Elr and splendid Illustrated Record of the Centennial
tion should have the SCIENTIFIC AMERICAN
SUPPLEMENT for 1876,

In addition to this splendid History of the Centennial
Exhibition, the SCIENTIFIC AMERICAN SUPPLEMENT
for 1576 contains & vast amount of other matter of great
yalue for reference and preservation. It presents to
the reader, In attructive form, full sccounts of the Ad-
vances made during the year in all the chlef depart-
moents of Sclence and Useful Arts, covering the progress
in Chemistry and Mclnllum Mechanics and Eugineer-
ing, Electricity, Light, Heat, Sound, Architecture, Pho-
tography, Tec h Plsciculture, Agriculture, Bot-
any, Hortieulture, ural and Housebold &ono:ay.
uuem Medicn, Hygie ne Natural History, Zoology

{ !c(comlu( Terrestrial Physics, Geogra-
phy. Geol Mluvm OgY, Astropomy. The whole
lustrated Two Thouwsand Séc Hundred anNm
The wide ncope of this splendid work, its surpris k lh
: '

rioty of contents, its wealth of lustration, render
moat valuable contribution to sclentitio invmmm ox-
tant, while in price it is probably the most economical.

THE SCIENTIFIO AMERIOAN SBUPPLEMENT for 1576,
complete, l- supplied, stitchod In paper covers, ut the
Iuw priceo 5. Strongly boum.l both volumes In one

. cloth, ornamented with .9, Bound \n two

mmmabmk #4 cach, or §8 or hm two, Sold at the
leading Bookstores and News Offices, and by

MUNN & CO., Publishers, l
37 Park Row, New York.
ANTED “E‘ 10 travel sod sell to Doalors cur wnbe
R AV able giass chimneys and lamp goods, 2 0
PEDDLING, Ralary llveral. Hotel and trayellug expeases
pald, MONITOR LAME CO., 364 Malo St Crsctxxari, Unio.

ON

Buil Roofs, t?nmvn. Doors, lron Suho-. Sky-
lights, ete

MOS.:‘.LIL'\' IRON BRIDGE & mxu-‘ (0

5 Dey Streety, New York,

FOR SALE.—THE WHOLE OR PART
interest In Davie's Patont Cabinet Fire Esoupo, for
llololn Publio und Privato Buildings. For lur(lu-r par-

ley lu JOHN DAVIE, Patentoo, Box 714,
Jollot w: Co., 1

UPRIGHT DRILL PRESSES,
H. BICKFORD, Cincinnati, Ohlo.

$5TO §10 A DAY TO AGENTS. SAMPLES FRER, =
pago catalogue. L. FLETCHENL, 11 Doy St., N, Y.

“l
lallu-. & Machinery
Unr, Wheel & A.riﬂllu
Huperior 10 suy Lo use, P ed o sult the thnes,

.. Steel Castlngs

From | 10000 Ibe, wolght. An invaloable substitute
for exy o forgtiny vv' for o rable lron castings re
quirie .I'- [ cular and price list
to C} COMPANY, EYE.

8T
LINA H'l‘l(l'l.'l‘. PFHIA, PA,

00 will buy one, and $1L00 the other, of

Twowo Britislhh ¥Patontm
of special value L0 Ohalr Makers or partios producing
Cabdnet Makery' or Dulldery’ Hardware. The articles
ratonted iy Great Britaln are sucoesafully introduced n
bhis market under an Amerionn patent, But Uttho « cupd-
tal s reqaired In producing the articles ready for market,
snd they sell gulekly ot lll-v-llL remunerntive price,
Hlaatrstod catalogues of lhr- imerican Goods will be sent
and -l--l_qll:--l I ation given, on u(lplh‘“nu mlnln‘o«u‘
o PONT OFFICE BOX , Now York City,

Dyers, Bleachers & Manufacturers of Textile Fabrics
The Textile Colorist,

A Monthly Journal long needed.

Treats ospocially of Printing, Illvm-hlnf| Dyelng.
ot

an-hlnu nnd the manufecture and applieation of
Coloring Mattor,
Prico 313 por No,, or 1800 por anoum in advianoe,

T snnplos In it
Kalted by Cuas, O'Neinn, ¥ 008,
JOHN WILEY & SONS
16 Astor Pluce, N. Y. cu,

" BOLT CUTTERS.
Dies open and close and Bolt

thrown out automatically.
One pattern, holds finiahed bolts
on centres and threads them with
greater accuracy and uniformity
and ten times aa fast as o ch
in a Lathe, Highest award of
American Tnstitute, 1569 & 1874
Wood & Light Machine Co,, Worcester, Mass.
make all kinds of lron Working Machingry.
Also, Shafting, Pulleys, &o

lh-llln I;m hluu Hon, iinlh]n i!mln [ ‘||<-.-~ [T

Bond wr Prico List, MAC IK) ALD & BUTTON, @
Broadway, Now York

EXCRLLENT COPPrRR !llll.l)‘l'lnN FOIR BMALL IRRON
Costings, Noat, obouap, and a durable tinish, No battory
roquired, Address WAL T WILLIAME Ho. Amboy, 8. 5.

FOR BSALE CHEAP.-—-ONE LARGE
Myoers & Kanlson Re m- Nnnulmhuwl by Hunting-
wn Machine Co., Ne aw |~-| 3 Inches
Hot st\\lnw)\ u -’n\nl n Av., Ulevelang, O

BLUE GLASS ANDITS WONDERS, with
15 lllll‘lrlllvnln by M

UPFHAM; Just published. Malled to any uuh!l‘ s n.(

e Trade supplied. B O, UPKAM, 35 5, 8th 54, Phlla,

Patented y368—1874.

HOME TELEGRAPH INSTRUMENT, |
Battery, Book of Instraction Compiete and reltable
outtit for Learning Telrgraphy, and opersting private
Telograph Lines Price ‘}.IIL Descrigtive airruhr‘
malled free. LG TILLOTSON & OO0 8 Doy SN \

WATOHES. Cheapost In |lm known
world, .. widoh el owidl free o dgents,

¥or luw-l dress COULTE h.t(u.llnna.u

AIR COM I’l{.l',:b':S' ORS
A SPEC I'I“L"TIA L[l l'lll :t'l'u l';:l SSURES.

B N( VALK IRON WORKS OO,
st e BOUTH NOEWALK, CoNN.

Wood-Working Machinery,

Maning, Tonguelng, and Grooving
e hanlis hamer It hn‘:nlnt:nxn Fateot Tme

Machines, Dunisl's Fianers,
woved Temon Machipes, Mortising, Moulding, and
‘l- Haw Muchinos, m.4| Woo d-Working Machinery geno-

M uh.--«m-.l
g THERRY. RUGG & RICHARDSON,
2 Raliabury Mreet, Worcester, Mann,
(Hhop formerly occuplod by {l BALL & CO.)

mily

wrainard Milling Machines %
Universal Milling Machines from $30 upwards , Browo's

Fatont Rorow Machines, &e.. &¢. Address BIAINARD
M. M. CO. 181 Milk St., Boston, Mass.

GEORGE C. HICKS & CO.,
Baltimore, Md.

CLAY RETORTS, TILES, FIRE BRICKS, &c
EP Term Cotts Pipes of all slaes.

5 +rTES T
WANTED THE SOLE MANUFACTURE,
for England, of one or two Patent Articles In demand
by stonin users, Advertisers have good manufaeturing
promises, and n first-clias connec llun umunx SLOAIT DROrs
in l’wluml nod the Continent ;1( [ in first instance
Ly or to . 8. B., care of Mr. () HEET, Advertising ‘
Offloes, 30 Cornhill, London, K, C,, England. !

OU sk WHY we

Chavs 7 13 Octare
for 0290,  Our snewer b, i ot conts
Joss e 0300 s make 4s ) #1600 Piass
sold Govegh Ageet, sl of when
ake 100 per et posfl. Wo have ne
Apats, but wil soxzey 9 Fam
uh-\u) pnu aad wurrnat fve y

=t saless they e
. which glvwe

wisg eur Pases i every Stats of he
lonie state where you sher (his notion.  Addrres, L

U. 8. PLINO € 0., 810 Broadway, N, Y. !

oSt PUBLIS};ED

Ornamental & Fancy Alphabets,

Three parts, fifty eentaeach, postpald,
Order estalogue of new hooks on Art,
Arehiltecture and Agriculiure
Gieo, E. Woodward,
36 Chambers Street,

MANUAL

AYER & SON'S. MATmAT

pleu-nidatoldtvnn—ﬂ. New Haven Journal.—
A nmawx,wdl'.o-d-'ru-\ Lowierille Commercial, >
~The meost complete uad reliable work of the kind,
iteburg Gazette —Sent free 1o all who sdyertim

N.W.AYESR AGEHSE T’Puu.ul)'rl:liry#x\lgl

Get our Estimatoe befors azy advert.ang
contracts. Our basiness s large, scilities Tusur
passed. Prices the Terma

the besg, .

\ls‘)-day a2 home. )\nnu wanted. Oma uu! f
~ terms free. THUE S ( U Augusta, Malne.

Lathes, Planers, Shapels, Drills,

Gear & BoltCutters, & ¢.EGOULD, Newark NJ.

— J

l'llO‘l‘()(-R.lPBl(‘APP.\- 4

SEE ALS
u)mpu-(o with directions, S10.

RATUS & CHEMI
ed:x‘.) toy; takes plctures
i (nchos. Send for tlustrat
" MORGAN, 14 Ann St. New York, P. 0. Box &34,
T.nchwcck to ,\nrnl- GoodsStaple. 10,000 !
testimonlals recolyvod, Terms lberal, Pars |
ticulars frev. J . Worth & Co.St. Louls, Mo.
Y & weex to Agenta. $10 Outfie hm
$55 2 $77 2.5 Vicket ', Augusta. Malhe.

CHLORIDE OF CALCIUM.

bOll SALE VERY CHEAP,
RANSOME, 10 lln!h Street, San Francisco, Cal.

l'Al(l. Tll). (IN)T().'( AND SAYE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
Water. WAL DLANDREWS & BRO., 414 Water St., N. Y.
who control the p:uuul uvn.n en'sAmerican DrivenWell

How made ln 10 hours E
V| N E A R e from Clder, Wine or }
Sorghum without using drugs. Numo paper and ad-
dresa ¥, L h\l”‘.,anllu{lluhl Moas.

| AGENTS. B
The Toll-Gate ! Nt souics

60 pago Hlustrated Cataloguo l-‘n'o.
Boston Novelty Co.. Boston Muss.

mlln-l' .\xmn»«a. with ;lnmp B C.ARBE "uﬂllln, NY. 1
Made by one Agent In 57 Qaya. Hnrw !

98 artioles. Samplen free. Address, )

Gy M. LANINGTON, Chlcago. N

TO INVENTORS

AND MANUFACTURERS

FOLLOWS & BATE, Manchester, Eogland, Hardware
and Muchinery Merchants, are prepared to buy Amert-
oan Goods for Cash, und to net as Solo Wholesale Agenta.

! \ JOODWORTH SURFAC hl L \\}It:l .I.u Planers
and Mate Iwn-_ 20, o MILLS, T Chambers
hlu‘.l Noew York

Water  Wheels.

More than four thines ws
many of Joas, Lefoll's m-
irovdd  Double Turbine
VatorWheals inoparation
thian any other Kind, M
alaes mnde, raoging from
6 B4 to i in nlhnu undor
heads from 1 o260 1. Sue-
ocomful for eve n G
Large now pamphle
fnest ever published, e
taloing over Jfine lllu‘lt‘l-
thons, sent froe to qum

JAS
"vllllxﬂt'ld
orty St New York Qity.

Pocket Com oin Detector

Stze of a SUver Dollar, With it and
& pon-kolfe you can test any coin
accarately. Prioe 25 cents by sl
Liberal discoants to Agenta

J. W. SUTTON,
85 Liberty Street, New York,

|
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Bdvertisements.

Inside Page, each insertion <<« 73 centa n Il-e.
Back Page, each Insertion ««« §1.00 a line.
Engrovings may Acad  advertisements at the same rate A
prmnw ar the letter prem, Adver b
t 25 musl O recelved at pullication qfice o carly
a Nday mruuw fo war in next isswe,
FOUB GB.AND PRIZE MEDALS !
Awarded Our Exhibit at tho Contennial!

Nearly 1,000 ip operation, unl

“ Mossrs. EMENSON, FonD & CO~GENTLEMEN :

LF See next woek.

” Best Tempered Cast Steel.
Retall Price, ©® Conts por 1b,
WARRANTHD, €9 £ed for Clreular.
Fishor & Norris, Tronton, N. J.

LI First Promivm atead ¢ of AN at Oentennial, Hand and Belf. bing,

Save money! Do
uu.yPrinting;.. b b
fo i, Iatele, envel sz, Larg
() Jobvoy by g o agy ooy g mal i
> gond partive for sare bours, and can
£ ' make monoy by taking In w wall jobe,

have moch fun andmake meney
BOYS vory faat at printing eands, ete,,
Send Vwo stampa for ealalogoe,

% WM, KELSEY & CO, Merlden, Conn

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS,

lustratpd Seod Catalogne and Ama-  Sond fur now llustmted catalogue.
&' s, 1o ""’":':,:"3'!\.‘,‘:,'::.,‘ Sty Lathes, Planers, Drills, &o.

® beautifully colored o0y s VEN MANUFACTURING CO.,

New Haven, Conn.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANKLIY, V. Pres’l.  J. I ALLEN, Pres't
J. B, PIERCE, 7.

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED Y Bo) eicuRockDaue Co.
FOR PAMPHLET FITCHBURG MASS

-lnlrd l--rdrnrr s Almanac uuhul
Catalogue.—IN pages. Embracos a mont

¥y calendar of operations, and a price list of all the Joad-
!u Garden, Field and Flower Secds, profusel ‘
mnnnl«i with hrtef directions for their culture.

Blln s Illustrated Potate Catal
descriptive list of all the varietios recen

e contains &
¥ Introduced,
) tnfor-

with many other desimable sorts | also muc
mation upon thelr cultivation. 10 cents.

|
B. K BLISS & SONS, ;
24 BARBCLAY ST, (P, 0. BOX 4712, XEW YORK.

state that you saw this advertisement in the |
SCIENTIVIC AMERICAN

 CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocon, and Graln=
Pryins Machine. Coffce~-Hulllug and
Polishing Machines, Coffce-Washing
Machine., Heolix Sugar Evaporator.
\lmn (‘ \Dl) JHE LOW Q Cedar
reet, M A A A t.,\ = Pine
trm.\e- York, m )lr Guardiola’s \‘rnl- hoy
will give promgpt attention to all orders for any ut the
sdove machines

'l'n

SEND

'l'.‘ube Cleaners 'T";,',,,; ,..."t‘;? Niagara
300 Steam Pump Works.
ESTADLISHED 18,
CHARLES B. HARDICK,
No.23 Adamns Stroeet,
BROOKLYN, N. X.

XON-COMBUSTIBLE STEAM BOILER AND PIFE

COVERING

‘ w“'lllm“ ;)ll! SPACEY luru«w&c’ggr.
ks oy i’gtsfnr«.v..mn 24 St.. 8t. Louis, Mo,

[ESTABLISHED 1846.]

Mune & Co’s Patent Offices.

PATE

OLD ROLLED

The Oldest Agency for oliciting Patents in the
United States.

THIRTY YEARS EXPERIENCE. S H A P T I NG

MORE FATENTS havebooen secured through this |  The fact that this ohmln{ has 75 per ocent, m-on(or

agency, st home and abroad, than through any other in | '""“‘1"‘ o finer finish, and 18 truer to gauge, than o
other Inuse, renders it undoubtedly the most economi
the world, Woaro nlso 'the £ole manufucturers of the CELENRATED

Thoy employ as thelr assistants a corps of the most ex- sﬂ.‘ L:,::h’cgéofp';,%:gd'zd{“mwy"'u !
perienced men as examiners, specification writers, and lppflutlon m .{ NES & LAUG
draughtsmen, that can be found, many of whom have 108, T
been selocted from the ranks of the Patent Offce. &~ Stocks of this sh:

SIXTY THOUSAND laventors have availed them. | FULL
selves of Munn & Co.'s services In e their In- "w’ E
ventions and procuring their patents.

MUNN & CO., In connection with the publiestion of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe-
cfications, and asiguments, attend to fling spplications .
in the Patent Office, paying the Government fees, and ts TOOIB
walch ecach case, sep by step, while pending beforethe REDUCED PB.ICN.
examiner, This Is done through their oranch office, cor- | Bet Iron D"i" 8w, -

Street, 24 and 3rd Avenues, Pitts
Streot, Chicago, 111, and Nllvuukln.

shafting ln cmre and for nleb'y
DANA. & F Boston, Mass.
CE €16, 1 (momsc..\ &

LOOTT LATHES, for Broom, Rake and Hoe Han-
LN dies. & C. HIL1S, 7 Chambers 8¢, N. Y.

LeCOUNT'S PATENT

ner ¥ and 7th $ts, Waabington. They also prepare and | « Stoel * {ngﬂ' '.' _' - '_' IL‘)
file caveats, procure design patents, trade marks, and re- . e . tod ln - vun
Issnes, attend to rejocted cases (prepared by the inventor 100 & °°' Clampa, D‘"“ ico Clam

Or other attorneys) procure eopyrights. attend to inter- mm"%lmd&.ﬁ%

m Price Lht
th
ferenices, give written opinlons on matters of infringe- -
ment, furnish coples of patents, and, in fact, attend to E 1 W’

every beanch of patent business, both in this and in for- E @ &gs'

eign countries. 1'

A sorial notiss & made s the SCIRNTIVIC AMER- | O E..‘A&MN [':b?",mﬁp ,‘ﬂ ?.,!: KS,
ICAN of all iInventions patented througn this sgency, Great reduction in prices. u.:;d for = e. The
:h the name ::-:-r::ldom of the patantes, Patents Lnu-k-. has uny‘ been the best steam pump made.

often sold, or whole, 1o persons sttracted to
the Invention by such potics. PU’KCHIKG p"“‘!"m"" ang Dies. for work.

Fatests obtained in Canada, Engtand, France, Belgdtum, | FERKER Pitbas ;r(»’w :I«:IL.&“:I:

Germaoy, Rosia, Pressls, Sgain, Portugal, the Dritish PRESSES. conn.

Colomies, and all other countries whers patents are -~

granted, st prices greatly reduced from former mtos lA‘ HINERY OF IMPROVED STYLES 'OR

Bett fur pamuphlet pertaining specially to foreign pat- ON‘IIAIII, 'NHI‘NH S, HEADING and STAV E‘
ot

enta, which states the cost, time granted, and the - ™ot L-w‘t’l"'::ﬁ‘m‘: ;lt:l:r(n\!”l'::'m'l:n‘u\)ulum
quirements fur each country. « Address s
Coples of Pateuts. ' 7 X

Persons destring sny patent issued from 16 (o Novem- PEI‘FLCT
ber 36 18T, cam be supplied with official ooplen at rea. NEWSPAPER mE
somabde oost. (he priew depending upon the extent of
drawings and leagih of spe iBrations

ARy patent lasued since November 27, 180T, ot which

SVOR & CO., Lockport, N

— e

'n-e Koeh Patent Flle, for
ines, and ;-m;-h)rh bhas g:n 'm nll tm mv«‘
“.T thae Patent Ofics commenced printing the drawings :',‘,, priee ";',L‘"" g g 3 ScTElTirie AN-
snd speciSont po be had b v AN IENTIFIC AMERICAN BUFPLEMENT can bo
' B, tusy Ml by remitting (o this of . va.- ) £ v llm low mo-n( #1150 by csl), or lua;nu
= o of | paper.  Heavy board sides: Inseription

A 09y of the dialms of any patent lssued sioce 1m ."”'”‘ MR "‘(A\ - in "

will be furnished tor N

‘(m
svery one who -hhuluvn'uﬂol © paper T
When wrdentag onpbes Hesse Lo remit for \he mino s

Addreas

Ahire, and Mats name of patantoe, title of tnvention, | KUNN & CO,
sod dute of patant, ! Publishors BOIENTIVIO AMERICAN
A pamphlot, contaiuing full directions for otaining

United Mates potanta, senl  froo.
Lound Mafersncn Book, gilt wdgan, oo

STUDIES op MATY N ——
A bandsome ATTER A ) !
. mu; Tlm :y Prof. 1onry 1 o 4 D LIFE, "V

A most Inter
And many. engrevings aod tabie | YAluabln papur, axpininiog the fatost s t'avn:‘l .::“vtllsllq:)‘:'
e A . Inporiant Lo every pats | Tosonrohs s snd eale nlnllunn conoerning  the varlous
entan and mechanio, and 1s & useful handbook of refer. ""’a"’ of Motlou, the k) Smon, the Transm isslon
for everybody. P, 2 conte, mailed fre, v“““:‘.'v.-ll." Vislon, the Rise of Almm
enow oL oo unm Ang of Atows, e

o
nomens of Nepr tal
& m | v Auluern»lllI\Nl'-“;“'cu.‘:f'll'mmm'. Sorx-

MUNN Frice, 10 oenta
Pubilahiers SCIENTIVIO AMERICAN, o b had at this ofos and of all newsdontors:
37 Fark Row, N, V¥,

BRANCH OFFICE-Commer of ¥ sod Tth Streets DRO
.

l'nlu-n m A
C V
Weaktagton, 1), ( ,",. it .1 IVA 1 (ERY,

N (¢

mabury 1 Ynn

e ) READ! READ!

1,000,000 extra bits sold per year.

“ Oprics or 1. B. Sunde & Brovmen, MANHEDY, FA., Aug. 5th, 155
Weo shipped our 82-inch saw Lo-day for repalirs, We want the

neert i " alw the othor you made for us is the bost saw that we ever used or
Patent 'Mﬁmh.‘., o,',,‘d ‘l:.m.,:.r,un |lu’(.l':| -I:n‘w new,redh and then sho is a8 good a8 over. Truly z' urs,

Celobrated l"nunl
IN, SMITH & CO,, Succomsors Lo Emerson, Ford &£Co., Manufacturers of Emerson's
luw':!‘w‘%;twn:l ani Damaseus Temperod Solid Saws of all kinds, SUPERIORITY 18 OUR MOTTO.

A. S. CAMERON'S

PATENT

“SPECIAL” Steam Pump

Is the Standard of Excellonce at home and abroad,

REDUCED PRICE LIST,

et
m--um ( yl lulun Oyl ; Stroke.

‘\umber ! l'Ill!l

7

o .

Niustrated Catalogue sent freo, on lU.llmuon tothe
Inventor and Sole Manufacturer in the United States,

A. S, CAMERON,

Works, Foot of East 234 St.
NEW YORK CITY.

OYE'S

MiLL Funmsmuc WORKS

are the Iargest In the United States. They make Burr

Millstones, Portable Mills, Smut Machines, Packers, Mill

I‘Idib&}“nlsr W hm'l-. “;ul(lle » :‘:'ll lht-nﬂnc specially
to fiour mills. nd for alogue

i J.T,NOYE & bo\“"umlo. N. Y.

R’P\NT FOR ALL (.‘ORI‘ORA’HO.\S AND

" MANF'G  CONCERNS, - Buork's Wnitch-

man’s ‘Time Detector, capable of accurately con-

trolling the motion of & watchman or patrolman st the |

different stations of his best. Mnd for ciroular.

J.E.BUERK,P.0. BoxH79, Boston Mass

N.B.—The suit mlnutlmhumr‘(u of Now York, |
was decided In my umr, June no. 1574, Proceed

bave been t Co. lor sell-

com to the order of um Court, "I‘!‘
dncL- inf) ﬁnclnz on my patent, will bo do-n
sccording

MANUFACTURE OF ARTIFICIAL BUT-
ter—By Prof. Henry A. Mott, Jr., EM. With alx en-
gravings.—Being a History of the Artificial Butter
Manufacture, Descriptions of the Principal Processes
now in use, Detalls of Latest Improvements, Plan of an
Artificial Butter Factory, Engravings of the Machinery
required, Chemical Analyses of Butter and of Artificial
Butter, Detalls of the Costs of sotting up an Artificial
Butter Factory, the Capital required, the materials and
quantities d, Cost of facture per ponnd.
the Daily Profit ete. A plete and

contained in SCIENTIFIC AMERICAN SUPPLEMENT Nos.
4Sand 49. Price, 10 conts onchi. T be had at this offce
and of all newsdealers.

EsTAnLISHED 1844,

JOSEPH C. TODD

(?urmetly olgodd &Jn:len . ENGINEER and MACHTIN-
emp, Jute, Onhxn and

E B‘r T for

lho mlebmted and lu‘l iy m"?“m

rlax,
Mcwblnery. Steam
.nglne I will tu spocifications
n'l‘f kinds of mnc inory. Send for de-erlpuv dmm

and pri
J. C. TODD,
10 Barclay 8t., Now York, or Palom-. N.J.

Working Models

AndExpertmemAllu:h! Metal or Wi made to
order xﬁknﬁ (hat:?"ét..'i‘%'.

. Blaisdell’s

H[]I]LDEB

20 North 4th St.,
PHILADELPHIA, PA.

Incombustible Mineral Wool

'tl;l:_o best an dg:wu lnwl*or o{%u;lo; cold. Bend

P. O, Box 4461 luenl for tho l’nlenm

JOS. G. Rou.ns& CO., MADISON, IND.,

wish to placo r Tannate of Soda
BOLLER M,Al,r u'v!?‘h‘rn'l. u."ﬁa UMABAI towns

lnlbol.nncd% 0 be sold on com
tions solicited. for book on Boller

atiiions BEST oS8

MURRILL & KEIZER, 4 HOLLIDAY Br., BALTINORE

Brayton Readx Motor

I '=u no b&m;r. » -‘h..
one in one minu o. smal .na
unsurpassod mlo power. ’ “'.‘ by

Penna. Beac'l_{‘Motor Co.,

20 N, 4th N, Indelphia, Pa,

DUC'S INFPROYED
PATENT ELEVATOR BUCKET,
ron et JIOUB SR BV

Those buckots mm.b.:.ﬂhchum
oml-un anl w
woar sl 0f the  OLDWTYLY BOCK RIS

ﬂomwmm EDN. Y.

]';ﬂﬂ\lllllﬂ PATENT U\l\'l’lm.\l. R(‘(‘RN

ll.l,!l For grindin s, O
‘rivciblos, qmo Ty, (un uuo:.( m‘n %3“ ort,
orn and ( Cab, Tobsooo, M
Hploes, Coffon, Coconnit um t
n 0, And whatbver oannof 1 .m m\ (»l r mlm:

Alsd for I'ulnla 'l lon n
JOIIN W, rl ;4 ;I lo

l lm mmm (-l “ o nml o nu Now

The MO ADLE Y

PORTABLE STEAM ENOGINTE

YITH AUTOMATICAL CUY lIl’ Hll-UlIﬂ oR

\\H " ALA
THE BESY " MOBT 1( (wuvu Al n,(, NE MADE

MASS

nJCNOAOlIY CO. LAWRENCH

—

' READ!I!| TH E TANITE CO,,

STROUDSBURG, PA,

Y WHEELS AND onmp
‘wrsbnl 'LACE, 171 Chinmubors St., New Y ...'
Revolving-Die.

B[]l] Bend for l.un:rm #iving prices
CIIIT[HS HOWARD 1RO WORKS,

$5 10 $20 Heo Erison & Con Portiand e

EAGLE FOOT LATHES,

With Beroll and Circular Saw Mm

_\
Schlenker’s New Muaching

maonts, 8lldo Rest, Tools, &0 also
Engine Lathoes, Motal Hana 1)
Noatost deslgna, superior finish, Low
Pricow, Our new Catalogue ducrmu
thoso and orn'{ tool nocessary for thy
Amumur or A l-ln Hond lor lt

WM. L, CHASE & €0,
w & w l.lburtv St. Now York.

ometers, (. i 1},,,'
llol or l'lmm, Bupor-Hented ¢ leam, Ol lll

ENRY W. BULKLEY Solo
lnmdwny'ﬁ" 50,.,

AN ENGLISHMAN OF GOOD ADDRESS,
who has had some emnence in America

AMOnE

‘ al:d(wh hboriug;ﬂ.nd for ordcr! lolr American |=..
to cunvass in

| S entione fe. AddroseSAM. MIDDLETON, 13 Lounds:

| boro' Terrace, Scarboro’,
BARNES
Foot Power
MACHINERY.

=t S =
10 ISVALUABLE MACHINES
for Mechanics and Amateurs.

fena Tor & page Hiustrated Cate:

Send for
. Free
°w. ¥. & JOFIN BARNES,
LOCK FORD,
Winnebago Co., Lils.

1 'CELEBRATED FOOT LATHES
|

! LY Tecommended. - Sund 'or
" BALDWIN., Laconia, ¥. H.

mwfmﬁmg

SCIENTIFIC AMERICAN
For 1877,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

MTYSE;;)L'D YEAR.
VOLUME XXXVI—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of Jannary, 187,8
new volume was commenced. It will continue to be the
.ulm of the publishers to render the contents of the
| new volume mare attractive and useful than any of i
predocessors.

To the Mechanic and Manufacturer.

No person engaged in any of the mechanical pursaits
should think of doing without the SCIENTIFIC AMERICAN.
Every number cottalns from six to ten engravings of
new machines and Inventions which cannot be found In
any other publication.

TERMS OF SUBSCRIFPTION,

One copy of the Scresririo Asemicax will bo sent
for one year, 38 numbers, POSTAGE PREPAID, to any
subscriber In the United States or Canada, on recelpt of
thrve dodlars and fwenty cents by the publishers,

One extra oopy of the Screxroro Axzmcax will be
supplied gratis for erery dud of Mve swbecribers at 1.0
each ; or six coples for $1620 without extm copy.
Postage froe,

The Sclentific American Supplemont.

A weekly paper, uniform (o stze with the Scresrone
AMERICAN, but a distinet publication, Tt contalns work-
Ing drawings of engineering works, and elabomie (res
tises on every branch of Sclence and Mechanion, bf
eminent writers, at home and abroad. An flustraied
cover protects the handsomely printed sheets, Frice,
$35.00 per antum.  Single coples 10 cenls,

One copy of Uhe Scurxmiric Axxmcax and ond apy of
e SoUNTIF Asmucax StrrLewesr will be seol for
one year, postage prepaid, to any wubscribee in he
United States or Canada, on recelpt of s Iollary by
the pablishers,

no-rmmmmuubymmmﬂ
Rxpress, Mancy carcfally placed (naldo of envélopes
nocurely sendod, and carcfully adiressod, seldom goet
uw;lmllhluhnm‘nﬂlk. Addross all Jetters
and make all orders, deafts, ete., payable o »

MUNN & OOy .
37 PARK now, NEW u-_g gt

n “
bard s, l‘hl




