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IMPROVED FAUCET, 'PRO!'ESSOB HAYER'S' NEW METHOD OF FINDING THE

We illustrate herewith a new and simple form of faucet, COEFFICIENT OF EXPANSION OF METALS AND
the advantages claimed for which are that it is not lable to ALLOYS.
be injured by being serewed into or out of the cask, that it | In the accompanying engraving we illustrate a new and
18 not liable to leak, cannot be left open through careless- | exceedingly ingenious appuratus devised by Professor A,
ness or accident, and has its button protected
from injury.

The portion of the device which enters the
cask is tapered and screw threaded. Nearits
outer end is an octagonal portion adapted to
receive a wrench. Beyond this part, as
shown in section in Fig. 2, is a screw thread-
ed projection which engages with the outer
portion of the device. A is the valve seated
on & shoulder, ns shown. The stem passes
up through the casing and terminates in a
button which issurrounded by the cup-shaped
top. In achamber in the casing is a a spiral
spring, B, which acts against a collar applied
to the valve stem. It will be evident that, by
pushing in upon the button, the valve, A,will
be moved from its seat, the liquid will pass it
and flow out at the nozzle. On the valve stem
is a shoulder, O, which, when the valve is
moved from its seat, closes the orifice through
which the stem passesand prevents any ilquid entering the | M. Mayer, of the Stevens Institute, for the purpose of de-
spring chamber. Should, however, any liquid enter this | termining experimentally the coefficient expansion of me-
portion of the device it at once escapes, by the channel |tals and alloys. Apart from the value of the contrivance as
ghown, into the nozzle. Patented through the Scientific |applied to its specific purpose, which we shall explain fur.
American Patent Agency, September 18, 1877.  For further | ther on, we desire to draw especial attention to it here for
partlcnlm's address the inventor, Mr. Willinm 8. Lempert, | two reasons. First, because it will serve as an excellent
Fort Davis, Presidio county, Texas. exemplification of the accuracy and importance of the se

Fig. 1

LEMPERT'S IMPROVED FAUCET.

ries of articles * On the Minute [mmur(-mcnw of \Indem
Seience,” written by Professor Mayer, and which now are
in course of publication in the ScrentiFie AMERICAN BUp-
rresmENt.  No such series hus ever been published, nor has
any physicist yet attempted to gather and present, in the
very complete form which Professor Mayer
has adopted, the refinements which now ex-
ist in the art of measuring. We need not
point out of what value to every mechanic a
thorough knowledge of this branch of science
is. Perhaps the chief peculiarity of modern
mechanism is its accuracy and perfection of
fitting, and to these qualities the machine
tools of to-day owe in large measure their re-
markable capabilities.

Our second reason for asking especial no-
tice for Professor Mayer's apparatus is that
it is a capital instance exemplifying how a
thoroughly scientific investigator goes to
work. There is so much dore now-a-days
that is called scientific investigation which
far from merits the title, that we are almost
ready to credit the idea that some recognized
standard, showing how a typical investiga-
tion ought to be conducted, would be valua-
ble for comparative purposes. Such work involves the
gathering together of every thread connected with the sub-
ject and not merely those that are plain and easy to follow,
but those which the skill of the investigator is taxed to dis-
cover and take account of. Doubtless Professor Mayer
would object quite strongly to our taking the present ma-
chine—which is only one bit of apparatus out of a long and
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id series—as ropresentative of his general mode of
working; and, in fact, ho himsel{ states that there are ob-
jections to it in its present form, to oliminate which he

points ot the way: but, novertheless, the apparatus may
stand as & model of ingenious contrivance, showing how
fertile is the mind of the investigator in devising means,
and how thorcugh and refined these last, when placed in
tangible form.

The object of the apparatus, a8 already noted, is to obtain
the co-eflicient of expansion of metals and alloys. By co-
eofficient is meant a factor, which serves ns a multiplier; and

the co-cfficient of expansion of any motal is that fraction of | =

its length which the metal clongates or shortons by the ad-
dition or subtraction of one degree of temperature, This
fraction of the length of a given moetal bar is expressed deci-
mally, and henee 1o aseertain the absolute nmount of the ex-
pansion of any given length of the metal, we multiply the
given length by the co-cflicient.

In order to measure the minute differences in length of the
bars, Professor Mayer desired to use Saxton's comparator,
on account of various advantages which that device offered.
A complete description of that instrument, as well as a
very Interesting biographical sketch of its inventor, Mr. Jo-
soph Saxton, will be found in No. X1 of Professor Mayers’
gerics of articles above referred to, in the SurrLEMENT. It

will suffice here to say that it consists essentially of a mir- |

ror, which reflects a beam of light over double the angle
through which the mirror is revolved, and this beam acts as
an index by being caused to sweep over a graduated scale,
having for its center the center of the axis of the mirror, It
will be obvious how measurcments may be made by this
arrangement.

We can do no more here than present o very brief account
of how Professor Mayor solved the problem we have stated,

as our readers will find all the details in No. XII of Pro-|
| yolume, nnd the latter will be complete for preservation or binding.

fessor Mayer's SvrrrLemext series, which will shortly be
published. The bar, whose co-efficient of expansion is to
be determined. is supported on standards in a brass tube,
which is made about } inch shorter than the bar. Against
the ends of the bar are placed rubber washers, which are
perforated so as to allow the ends of an abutting screw and
a rod connecting with the moving mirror of the comparator
to come in contact with the ends of the bar. Arrangements

are provided which hold the washers perfectly water and |4
steam tight against the ends, while the bar is perfectly free | AT

to expand or contract in the tube, Inside the tube are sup-
porting springs, which relieve the standards in some degree
from the weight of the bar.

In our engraving Fig. 1, T T' is the tube, supported on
Vs, V V. Its weight is relieved by the spring balances
shown. At p and p/are ping, to which springs (one of which
is shown at S) are attached to pull the end of the bar against
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the abutting micrometer screw. A screw, E, serves to ro-
tate the tube slowly in its V's, so that the bubble of the f
level, L, can be brought to the middle of the scale. Through |
the tube, D, water or steam is passed which, after circula- |
ting around the bar, escapes by the pipe, C. Thermometers |
may be introduced into the main tube through the tubulures, |
B B’ B”; and these last also serve as openings for the intro- |
duction of hot water to melt ice around the bar. Fig. 1
represents the machine complete, and Fig. 2 is a sectional
view of the tube T T.

In beginning the experiment, ice is packed around the
bar, and the tube adjusted in the balances. The head of the |
abutting screw is adjusted to a known reading, and the end |
of the bar is pulled against said screw. The tube, T T, is l
then made level. The mirror rod, r #, Fig. 1, attached to the
mirror, M, is next allowed to abut against the bar, when the
reading of the index beam on the scale is at once noted.
This is repeated three times. The tube is now removed |
from its V’s, and hot water poured in until all the ice is |
melted. Steam at known temperature is then passed through |
the tube for thirty minutes, and the same operation for |
measuring above described is

Subtracting the scale reading obtained from the bar when it |
was in the comparator surrounded by melting ice, from the |
scale reading obtained when the bar was enveloped with |
steam, we have for remainder the amount of scale deflection |
produced by the bar in expanding from the length it has at |
0" C. to that which it assumes st the temperature of the !
steam. This scale length, converted into linear motion of |
the mirror rod, gives the actusl expansion of the bar in
fractions of an inch or of a millimeter.
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A Poreelain Fladle,

Venice is considerably excited at present over a very un-
usual sort of a fiddle, the only one of its kind, probably, ever
made. The manufacturer of this porcelain fiddle was form.
erly a workman In & Saxon porcelain manufactory. After
::";‘:‘:- ‘;:‘ and feeble, to his old home, he attempted to|

o cherished project for making s fiddle, the
box of which should be of china. With lhe-’l‘d of a boy, it |
is stated, he has in fact suceeeded in producing a fiddle of
this kind, which has a tone of rare purity and astonishing
richness, combined with charming harmony and extraordi-
nary power. The box part, or resonator, Is exceedingly light,
and the strings are made of metallic wires, while the bow, de- |
Pparting from the usual form, is curved, making almost s semi-
cirele. The success of this clever Venstian, who had enjoyed
the advantages of the skill acquired In a German porcelain
factory, may be the means of directing musicians to the ad-
vantages of the clear, ringing, but fragile chinaand glass, |
for various similar uses in acoustios, l

!
:
!

e a2
ADLIQUILION. . ovveerrinnins . &% | Japan varnish (23)......... . 38
W POISON . v . a5 or copp .. 363
Astronomical notes ... . 80 | Muglo lanterns, to paint* .. 355
Boot molassos rofuse . 800 | Magnetio nickel........... a0
Black finish for brass ... . 402 | Mantis, Carolina®.... a0
Bollers (9,100 .., cooie wees . g otals, ox i < 88
Bollers, smoko dcxo-lln in « B8 | MINOrals. . ...oooeanine oo S04
Botany of Rocky Mountainy..... 80 | Monoey, wooden... . 361
Brioks, to calcuinte (36), . 363 | Narootlo plant ....... < 361
Bronze powders (23).,... « 53 | Nickol plating (25)... . 003
Bullet making ... coooieiiin . 61 | Obelisk abandoned®....... B |
Cable, Lo secure broken (18) ... 46 | Partridges, the night of .. 862
Camaoron, Adam Scott 458 | Petroleum, origin ..... .. &5
L, GOTINAD  Liilies . 861 | Phosphorescence (16) .. 3
olnage and pyramids. .. . 352 | Py , truncated® o]
Copper, to nulate (30) . 353 | Pipe packing (53)..... .
D ons, ent . 253 | Plan d oes. .- 53
Dyestuff, anew ....... .. 32 | Polson in the oven -0
Egx proservation . . 858 | P Ly SR R .
Faucet, Lempert's* . 81 | Porcelaine, to paint on (40 ..
Fire damp explosions ..... .. 354 0. .. 58
Flower pot nol!-'ueﬂw . 38 | Pulley, to harden (31).. .. 533
Frame bulldings, po . L858 | ¢ % o ¢
French workman, life of .. 35 | Sizing for linen (33).. =3
[ ;::lmb.l:‘l‘»l. [+ ) PR e e : (2') g Soap, | SRR 54
composition of (37 .. "
Galvan s waste 59 .. 558
Gilding brass (4) < 3 | s .. 593
Gilding by battery ({1) . 30 ..
Glue for polished stee! .34 .. X0
Glue, liquid ﬂll ..... . 353 a0l
W vees . ¥ a5
Helght of trees (1).... ] »
nk, erimson (8 .., ..., . .. 3B
nk, durable black ()., . s
nyvontions, lawsof ... ., .. . 35 . 3
[nventions, m lanoous... .... 0 .3
TABLE OF CONTENTS OF
THE SCIENTIFIC AMERICAN SUPPLEMENT
No. 101,
For the Week ending December 8, 1877,

I. ENGIN ING AND MECHANICS. —On the Action of Serew Prope!

le By JAmys Hownex, With 6 e s An%‘x«,nﬂ; }:

™. vings.
cal paper. —Hickoy's Improyed Looo ive and Tender Steam Hrake,
1 engraving.— Labor-sa Machin —
=34 4 ¥ ery in Massachusetts.—The Trans-
II. LESSONS IN MECHANICAL DRAWING.—By Prof. C. W.
Second Serios, No, XV, The Screw | . cn:dv. ll:g(‘::&
Design, Lay Out, and Draught the Serew ~lmprove-
m‘\\l":lmmsz )‘t:rnam- ‘nr ron and :u'd. 1 engra —
The mer moits Blast Farnace, with § figures, — ved Cop
per Lining for ¥ urnaces, =

ML TECTINOLOG Y.~ ipes for Gas and other Purposes. With engrav-
—A Now Varnish. n'yrcsul.zl. - " .

Currents, ete. 6 engs.
T+ Benolat's Middli i estrup's Purifier; Cabanes Puri-
“-n'. :gm.nﬂ'mhmm.' g '
Satinwood, ;:’-im. ete. s il
for Harp, by Irof. W. WOLLANEK, Vienna. 1 engraving,
IV. CHEMISTRY AND METALLURGY.— Casting —Stmple Gas
urette. By 1 1 R umn"&-w "

H. BUNTR, 2 ongs.—A A
of compounds at a Tem| .
g L

IPPING. -mg,(:l-ﬁ: m‘ 'm ! ’n’ turs
0 § n H. Eu.l-
-gi.?‘ m-'l- "(‘-ndn.'"._;ﬂy ! GRABOWSKY .

cons
Hu'un:v{l.u.
a8 Appamtus fwm%

NOLTZE,~Gall O
L =
nalysis. LIACHW A LD, — :

Detaction] 118 (maua’ma ode &"'r'«.i'&".&. n},ﬁm

V. AGRICULTURE, HORTICUITURE, BT LT MNNL

5. nfall. Amount o ater

tumal Experimontal mtllnn Whn

on Anl.'n'& ote.
n Ga o mb ‘ranberry o
“nﬁb«ry Cultare, y. . K. inﬁ;—'viw of“ .%Mw
R litne Wiazioe, down Grapes.Karty “u-::s.ﬁom "

et =Js s,
—Unfermented Wln‘:: “rhe © Taroble -;nlu o i i
Cattle —Ke:

Imck
~The * M~ Pon : OnRes . —
B Tt et s i B Travela o lhc

VLK
1 ot?TURAL HISTORY, GROLOGY, BTC. —The Wonderful Fossil Beds

VIL MEDICINE AND | B ~ Paralysls and
Effects of ;'«'?L;L r'll .w:h Mv-r m
mea Modim) n.lun:. NN, Ny OB BRowx.-Spquann. An
fg-mmmm Valual l;m. ¥iving the mosit Recent Views ‘on
Cas a7 4‘-1.}"" nl" ""‘u‘n !M w
Vienna. -
VIIL. CHESS RECORD ‘Mlﬂlgl

loal Skotoh of R. . Wormald. of
don, with Port one \ me.
b R S g
~ oTnAtion rea -
faxter, Scotand . —solutions Lo Probleras, —Valuable AR
Remit by postal order.  Address

MUNN & 0O, 7 Park Row, New York
Single coples of any dn‘-‘lnd aumber of the SUPPFLEMENT sent 10 one

e On ooy oS YL ‘ “In ammnnmwmammwmhﬁw;k ¢

I8 THERE A LAW OF INVENTION)

Whether we are to conclude with Buckle that there are
Inws governing human action which exist unknown and
which only future and wiser generations will discover; or
whether we adopt the theory of epidemic thought and as
sume that there is a bond of unconscious ideation forming
gome subtle link between minds pursuing like objects, the
fact remains that no one can study the progress of invention
without becoming impressed with a definite notion that
there is some extrancous cause which impels inventors to
reach similar conclusions and make like discoveries at ahout
the same time,  Of course this cause must be dependent
upon antecedonts, and these last are the steps which Ko to
make up scientific progress, with which all may by study
render themselves familiar, and thus may as it were place
| themselves under like influences.  The question for specula.
| tion however is whether there even can be proved to exist a

law which taking into account certain circumstances will enn-
ble us to recognize conditions when the production of u cer-
tain new and original conception is predicable.

Analogies in this regard are by no means wanting, In
the case of artificial selection, horticulturists, agriculturists
(and stock breeders the world over are constantly engaged
|in experimenting under every imaginable combination
‘ of circumstances and conditions with the object of reaching
(new results which it is hoped may be superior to any
| hitherto obtained. The constant study of mankind has
been to discover those circumstances under which the human
race enjoys the highest point of mental and physical culture;
and with such success has this been attended that it is quite
possible to conceive of an ideal man, the product of present
attainable conditions, who in all his attributes, certainly phy-
sical and probably mental, would be a far superior being to
modern men. There are many instances which ean be cited
showing that occurrences seemingly of the most fortuitous
character are subject to definite fixed laws. The number of
suicides, of murders, of marriages, of letters posted un-
stamped, and so on through almost every imaginable event
in a large community, is nearly invariable; thegreat busi-
ness of life insurance rests upon the law of probabilities, and
finds its stability in the hypothesis that out of a given num-
ber of policy holders the ratio of deaths may be definitely
forecast. The cutire onward march of scientific investiga-
tion is toward the formulation of these laws. The highest
effort of original investigation is the grand general deduc-
tion, the establishment of a theory on the basis of a multi-
tude of observed facts.

It may not therefore be unreasonable to suppose that, some
day, laws governing invention will be revealed. No great
or striking invention, not even one moderately out of the
common run, appears, but that others similar to it at once
come to light, not as improvements on the first announced
but as the outcome of independent thought. Take the tele-
phones as an instance. Bell's telephone isnot an improve-
ment on Gray's, nor is Edison’s on that of either of the other
inventors, yet all were produced, as is well known, within a
few montbs of each other. Note the number of entirely
original inventions which followed rapidly upon each other
within a very few years and which together resulted in the
sewing machine as now perfected. There are abundant
records where in purely scientific investigations independent
students find themselves pursuing exactly similar objects.
| The case of the magnificent discovery of Neptune by both
Leverrier and Adams is a most striking example of an
instance where two investigators each reached his aim in a
manner original with each yet common to both,

The recently invented phonograph is proving no exception
to the general rule. A preliminary notice in these columns
of the Marey and Rosapelly phonograph lately devised
in France clicited the announcement of Mr. Edison's re-
markable invention. Two inventors have written us since
the publication of the latter device to the effect that they
also have invented phonographs of substantially similar con-
struction, which antedate (they say) Mr. Edison’s device by
a considerable period. It will be interesting to watch the
progress of the phonograph if only to note how many othet
| inventors have been simultancously engaged in its Investk
gation or have independently discovered it in various forms.
| Statistics based on data of this kind and kept over a reasona-
ble period would probably lead to some remarkable conclu-
sions relative tothe conditions of invention, and possibly, as
we have intimated, to the discernment of some general
lnws.

et r—

UNITED STATES COINAGE AND THE GREAT PYRAMID,

Some one who fails to see wherein the benefit of import-
ing obelisks from Egypt exists sarcastically proposed not
long ago that Yankee ingenuity should astonish the world
|bynonlng. not an obelisk but a pyramid across the Atlan-
tic, and erccting the structure in some city park. The sa-
tirical proponent might have strengthened his scheme if he
“had added that while this nation has no bond of connection
- with obelisks, it actually has something in common with the
Great Pyramid—and that we have a direct national interest in

that mass of stone, inasmuch 18 8 most curious analogy exists

between its measurements and in the weights of our several

following letter, wherein he i points out this re-

markable linkage, and suggests the very plausible idea that

j the weights of our coins owe theirorigin to no fortuitous eir-

cumstance, but rather 10 customs established at n period

dating back beyond history. Dr. Watson says:

colns.  We areindebted to Dr. Watson F. Quimby for the
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the half dollar 2062 grs., and the quarter dollar 1081 grs,.
wh is a very important pyramid number. On in-

« While the exterior gives the same standards
A cubit of 25 inches. One of the mowt impor-
measure is the length of the so-called king's
I8 4125 English inches, and its breadth

Now our silver corresponds 1o these
the ““dollar of the fathers " wolghs 4125 grs.,

iring at the mint why the silver dollar was made of this

velght, Lwas informed that it was the weight of a coin that
would readily pass current in the Eastorn Asiatic trade. 1t
18 therefore a traditional coin. by whatever name it may
bave been known, for thousands of yoars,

*“ But not only does the silver coinage correspond to the
inch standard of the pyramid, but our gold coinage corre-
sponds to the cubit measure. The height of the pyramid
in sacred cubits is 2325, and our gold eagle, the unit of gold
colnnge, weighs 2822 grs, and the half eagle 1161 grs,

“The relation of these numbers is such that * the area of o
square having 103.08 on the side, is equal to the area of a
cirele having 116:20 for its diameter.’ (Phillips.) Now as
there are 866 degrees in the circumference of a circle, its di-
ameter in terms of seconds is 412520, and its circumference
15 1206000. Then the number 412°5 is the thousandth part
of the diameter of a cirele in terms of seconds, and 1206,
the number of square inches in an English square yard, s
the thousandth part of the circumference of o circle in
terms of seconds. This at once connects English with pyra-
mid measure, and may Indicate the origin of both,

“From the standard square yard all the rest of our meas-
ures may be deduced.  The old English gallon contains 231
cubic inches, which is a number intermediate between the
height of the pyramid in cubits, 2825, and the height of the
king's chamber in inches, 230°80. The diameter of a circle
is to theside of a square of equal area, as 9 to 8 very nearly.

9:8::116-023: 103132,

Tt thus appears that in the weights of the quarter dollar
and the half eagle, we have had the squaring of the circle
problem typified without knowing it."

T T

NOTES OF PATENT OFFICE DECISIONS,

The Commissioner of Patents, in deciding the interference
case of Martin vs. Bogle of al., awards priority of invention
1o Martin, who first perfected the operative device in inter-
ference, although Bogle was the first to apply it in series,
in the manner designed for use. The reason for this is that,
while the arrangement in series may be more satisfactory
and permit nicer adjustment of subordinate mechanism, yet
it proves operativeness no more than the test of the single
device itself,

The Commissioner also holds that the fact that in one in-
stance a claim is for n single device, and in another for a
series of them, does not constitute difference of invention.
The state of the art, and the Office latitude in allowing
claims, may level the distinction. He also holds that the
preliminary statement must be rigidly adbered to, where
there is a substantial departure therefrom in the interference
contestant’s testimony.

The Acting Commissioner, in the interlocutory appeal in
the matter of the application of Siemens for a re-issue of
letters patent, decides that the applicant may include, on
re-issue, matter which was neither described nor claimed,
but which was actually contained in the original invention;
and that the failure to describe such matter in the original
patent is no bar to doing so in the re-issue application with-
in the limits of the invention.

SHOOTING STARS,

The phenomena of shooting stars and of star showers
have, undoubtedly, existed since the formation of the solar
system. On any clear evening, & watchful person may sce,
on an average, two shooting stars every five minutes, and on
certain nights of certain years, and on certain hours of the

night, they appear in such yast numbers as to receive the |

name and deserve tae title of star showers. Other meteors
do not fall in showers emanating from certain constellations,
but move in all directions, and from every part of the sky.
Such metcors,though, as far as known, differing in no parti-
cular from those which come in showers, are called ** spora-
dic.” TIn their normal condition, that is, before visibility,
these vagrant bodies are called meteoroids, and only while
self-luminous from excessive heat by friction and arrested
motion in our atmosphere, are they called shooting stars or
meteors. It is importont that this distinction be borne in
mind, for, if true, then can no meteoroids ever be seen from
the earth. In their natural condition they are circum-solar
bodies, obeying the laws of motion and gravitation as rigid-
ly as do the planets, and must be treated as such, though
more numerous than the leaves of summer. The velocity
with which they plunge into our atmosphere is very great,
probably about 48 miles per second. The length, in arc, of
their visible path varies widely. Occasionally one flashes
up, and, increasing in size and brilliancy, disappears, without
seemingly having moved a particle. The motion of such a
meteor wus exactly towards the observer’s eye, and conse-
quently it ought not to have any apparent motion. An-
other observer 20 or 80 miles distant may have scen the same
with a path several degreesin length.  Their paths may be
considered to vary from zero to 90, or even more. The

_ 3 cientific American.
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tance is nccomplished, unless the metooroid is o large one, |
Is heated, melted, evaporntod, and extinguished, all within
the perfod of not over one second of time. The helght at
which they are heated (o visibility In sometimen an great as
200 miles, but the avernge s ubout 75 milos, and at extine
tion, about 50 miles.

The above assumed rate of motion at which they enter our

atmosphero is the result of the sum of the orbital motions |
of both the earth and meteorold, but, owing to the earth's
attraction, this motion s really very much grester than
48 miles per second, especinlly for those which move rotro-
grado,
Weo nre now prepared to understand why they nre burned |
up, and so quickly vaporized. The heat thus generated,
though all produced where the atmosphere is inconceivably ‘
rare, is estimated to be equal to three million degrees Fah-
ronheit.  No known substance, unless of considerable size
und density, like the meteoric stones which ocensionally
reach the earth, can long withstand sueh o dogroo of heat,
unchanged in form and structure,  Before the above faots
wore known the height of the oarth's atmasphero wis usinl-
ly considered to be about 45 miles, but that it i, at least, five
times, and probably ten times that distance, is clearly proved
by the researches in meteorie astronomy.

When it isconsidered that, accordihg to Profossor Newton,
four hundred million shooting stars are daily burned up in |
our atmosphere (including those that are telescopic), it would
soem that the earth must constantly be increasing in weight
and size from this eause, and such, no doubt, is the case in
fact a8 well asin theory, Unfortunately the data for arriving |
at any very exact value as rogards their size and weight rests |
on insufficient evidence. Professor Harkness, of the Naval |
Observatory, who has made a thorough discussion of all ac-
cessible evidence bearing on the subject, has arrived at the
astonishing conclusion that their avemge weight does not ex- |
ceed one grain. If we assume that those which are wholly :
telescopic are not larger than sand graing, and prolmbly‘
they are not, those that are visible to the naked eye us con-
spicuous objects, and especially those that are seen over o ri-
dius of 150 miles and fill several cubic miles with smoke
must contain several ounces, and perhaps pounds, of me-
teoric matter, whatever that may be.
calculation on the estimate of ten grains for each meteoroid,
this would equal 4,000,000,000 grains, or 200 tons a day, or
106,000 tons a year, suflicient, if distributed equally over the
carth’s surface, to form, in 4,000,000 years, a stratum equal-
ing in thickness the paper upon which this journal is printed.
The moon, as she revolves round both the earth and sun,
must also meet with these all-pervading meteoroids, but,
having no atmosphere to arrest their motion, they cannot be |
heated. They must strike on its surface and be instantly
converted into the finest powder. This meteoric dust, from
excessive attenuation, must be of alight color, perhapsa
pure white, which may go far to explain the cause of her re-
flection of so much light, the which, when her size and dis-
tance are considered, seems out of all proportion.

‘While the writer was observing the memorable star shower
of November, 1867, he witnessed a phenomenon which will
linger long in his memory. A brilliant meteor from Zeo
passed in a westerly direction, leaving a luminous train of
some forty degrees in length. Its head seemed to increase in
size and brilliancy as it progressed, when, as suddenly as |
though it had struck a target, it vanished from sight. Soon |
a cloud formed, assuming a variety of fantastic shapes, sev-
eral being perfect delineations of letters of the alphabet.
Twice in its percgrinations was the letter N thus formed,
these changes occupying some fifteen minutes. Finally,
gathering to itself its scattered particles, it tecame a round
symmetrical disk, probably a sphere, which centrally occul-
ted the nebulous cluster in called Caacer the Beehive. For
almost two minutes it was, from this cause, lost to view,
After the occultation it continued visible for ten minutes |
longer. During its visibility, which was twenty-five min-f
utes, it drifted about fifteen degrees to the north, confirming
by observation the truth of the theory that the heated air of
the tropics flows to the north through the upper regions of |
the atmosphere.

ADAM SCOTT CAMERON,

1t is with regret that we announce the death of Mr. Adam
Scott Cameron, of New York, who undoubtedly was person-
ally known to a great many of our readers. He passed away
on the 14th ult., of an attack of acute pneumonin; his illness
was sudden and painful, but of short duration,

As a manufacturing engineer and constructor of steam |
pumps be bad a wide and excellent reputation; and as a
business man of sound principles, his loss will be felt in the
many circles where he was prominent.

Mr. Cameron was a native of Scotland, but came to this
country when eight years of age. During his youth he
evincod a strong desire for scquiring knowledgo and an apti-
tude for self-culture, He attended public day and evening
schools, and soon became sufficiently proficient to keep books
for n Now York firm. He was observing, thoughtful, and
industrious, entered into business with indomitable pluck,
energy, and perseverance, and studied with assiduity the
questions of capital, labor, and finance, The greater part
of hig life was spent in the construction of the well known
Sewell and Cameron steam pumps.  Before he was twenty-
one yonrs of age ho was taken into partnership with his
brother, and to the time of his last {llness appliod himself to
business with great success. He was a friend and counsellor

length of their real puths, thatis, in miles, also varies great-
Iy, but the averagoe is about 42 miles. Bv the time this dis-

1o the workmen in the employ of his firm (Cameron & Co.),

m—

l and frugality, our sins will rest upon us,

————————————————————————————————————

and n member of some excellent pasociations for the advance
ment of mochanical science, At the commencement of #
small pamphlet issued to his employoes in 1869, proposing
the system of co-operation wsn practical business movement,
the following sentence oceurred: ** To asslst & person In lm.
proving his condition by hix own efforts is to make o man of
him."  Other pamphlets on such subjects as *“ The Necossity
of a Bureau of Mechanics,” *The Eight Hour Question,”
“An Address to the Intelligent Workmen of the United
States,” wore written by him, and widely circulated.

During the spring of 1878 Mr. Cameron was elected pros-
ident of the Bull's Head Bank of the city of New York; and
although the youngest president of any bunk, at least in
Now York city, he displayed wonderful tact and sound judg.
ment in arranging the complicated affairs of the institution ;
he had suits set aside, obtained subscriptions for new capl.
tul, re-opened the bank, and put it in a prosperous condition.
This transaction was commented upon by the London T¥mes
as 4 notable one, from its having been the first of the kind,
und the setting of an example which has sinee been followed
in severnl Instances,  The Jast and recent public utterance
by Mr. Cameron closes with these significant words: ““ Until
we return to the old-fashioned habits of honesty, industry,
If our virtues will
not, our necessitics must bring us back to prosperity. Then
we shall be envied among the nations of the earth.” At the
ago of thirty-three Mr. Cameron closed a busy and useful
life, in which integrity, generosity, and benevolence were
always consplcuous.

&b
—_ -

THE DISTANCES OF THE PLANETS FROM THE SUN.

Sir George Airy, the British Astronomer Royal, has re-
cently published a report on the telescopic observations of
the transit of Venus of 1874, made by the English expedi-
tions, Pending the appearance of the deductions to be
made from the complete measuring of the photographs, the
results reached must be regarded as provisional only. The
menn solar parallnx determined is 8°764”,and this is one tenth
of a second less than has been given by the most reliable
previous investigations upon different principles. From
Professor Newcomb!s calculations, now adopted m most

Suppose we base our | of our ephemerides and based on observations of Mars, the

lunar equation of the earth, the parallactic inequality of
the moon, the transit of Venus of 1769, besides Foucault's
experiments on light, it appears that the mean distance of
the earth from the sunis 92,393,000 miles. According to
Sir George Airy's determination this distance must now be
considered as increased to 93,321,000 miles.

For purposes of comparison and also to correct some er-
rors which were present in our recent article on ““how our
world looks from other worlds,” which we translated from

' the French of M. Flammarion, the well known astronomer,

we append the following statement of correct distances of
the planets from the sun. Mercury, average mean distance,
35,392,000 miles; Venus, 66,134,000 miles; Earth, 93,321,000
miles; Mars, 139,311,000 miles; Jupiter, 475,602,000 miles;
Saturn, 872,187.000 miles; Uranus, 1,753,869,000 miles; and
Neptune, 2,745,095,000. As regards the fixed stars, the dis-
tance of a Centauri, probably the nearest, is about twenty
billions of miles, and light occupies about 3§ vears in trav-
eling from that star to the earth.

.
—t

The New Steamship *“Clty of Washington.”

If comparison is made between capacity and strength, this
steamship, just placed on the New York, Havana, and Mexi-
can Mail Steamship Line, appears to be undoubtedly the
strongest mercantile iron vessel ever built in this country, She
was constructed by Messrs. John Roach & Son, at Chester,
Pa., and is of superior model and plan. The plates of the
hull are }} inch and upwards in thickness. There are three
decks, the two upper ones being mostly of iron. The length
of this vessel is 323 feet; beam, 38 feet; depth, 87 feet 8 in.
ches: draught when loaded, from 21 to 22 feet; tonnage,
2,618 tons. She can carry 10,000 boxes of sugar, besides light
freight, and her outward passage capacity in bulk is 2,500
barrels, The saloons and staterooms are attractive for their
comfortable appearance and elegant fittings. The engines
are of the compound type, and have a high pressare cylinder
40inches in diameter; low pressure cylinder 74 inches in di-
ameter, with a stroke of 6 feet. The pressure of steam car.
ried is 80 1bs. The condenser has 4,000 square feet of con-
densing surface. Diameter of propeller is 16 feet, with a
mean pitch of 26 feet. The engines are constructed with
stean valves on the Corliss principle, and are reversed
quickly with little manual exertion. Steam is supplied by
two vertical boilers having square bases. There are eight

| furnaces in cach boiler, and altogether about 3,000 tubes, 2

inches outside diameter and 7 feet long. There 370 square
feet of grate surface and 1,400 square feet of heating sur
face. The engines are rated atover 2,000 horse power, and
with 63 revolutions per minute, an uversge speed of 14 knots
per hour is attained.

F. Alexandre & Sons, the owners, state that the City of
Washington will make the voyage between New York and
Havana in less than four days.

-

Corrrxs from Norway, says the Britih Trade Journal,
represent the latest phase of forelgn competition, a cargo of
several hundred having been landed, ex steamer Cambria,
during the past month. In this lugubrious branch of home
industry America is also competing, and in a warchouse al-
most within a stone's throw of our office may be inspected
astock of 2,000 American coffins and caskets,

o —
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THE ABANDONMENT OF THE OLEOPATRA AT SEA.

We have already noted the particulars of the somewhat
eventful voyage of the famons obeligk Cleopatra’s needle,
from Egypt toits destination in England, which last it does
pot seem likely to reach for some time to come. In the an
nexed illustration is represented the scenc of the abandon
mentof the obelisk vessel at sea in tl
A heavy sea struck the eraft broke some
list to

a severe storm.
of her rail ballast adrift, and I ft bher with a strong

starboard. Fearing that another soa W wuld swamp the vessel

altogether, her captain gignaled for
ww was sont to her, but the boat and all on board were lost
Cleopatra’s crew

wsistance and a boat's
CI
Further efforts were then made to tako the
from their perilous position, which in the end proved suc
cossful, and the towing steamor Olga left the obelisk to its
fate.

Within two days’ time the Fitgmaurice,a vossel hound from
Middlesborough for Valencia, sighted the wunderer in Iat
447 53'N., long. 752" W, took her in tow und carried her to
Ferrol, Spain, where the obelisk now is and will remain
until the legal questions relative to the matter of salvage are
settled.

- e

CraAns are now being made at the Cape of Good Hope,

but only forloeal consumption.

10 Bay of Biscay during

Scientific American,

Glue for Polished Steel,

The Turks glue dinmonds and other jewels to their metal
sottings with o mixture made as follows: Dissolve five or six
bits of gum mastic, each the size of a large pea, in o8 much
spirits of wine as will suffice to render it liguid.  Inanother
vossel dissolve in brandy as much isinglnss, |m-\'|n||-‘l) solt
ened in water, as will make o two ounce phial of strong glue,

wding two small bits of gum ammoniae, which must Ix

rubbed until dissolved 'hen mix the whole with heat
Keop in o phial closely stopped When it is to be used set
the phinl in boiling water. This cement perfectly resists

moisture, and it is said to be able to unite effectively two
surfaces of polished steel
— A
Provontion of Fire Damp Explosions,

"'he London Laneet offers the following suggestion for the
prevention of fire damp explosions in mines: ** Let tubes of
amall calibre be so lnid throughout the mine that the atmos
phere of every part may be brought under observation in a
laboratory at the pit's mouth A small exbausting pump
would draw a current of air through the tubes rising from
the several parts of the mine These continuous currents
should, in their course, feed each n distinet chamber contain
ing a flame, the bebavior of which would instantly indicate

the condition of the air coming from the particular part of

[DecEmeer 8, 1877.

'lh' mine with which it was connected. The flame, as is well
mown, would change color, elongate, and finally become
| tilTfused in proportions as the air i charged with L,;:I“ Th-r-
{ different lamps could be exposed side by side in o frame, so
that a difference of color or form would by instantly deteet-
o, l.h means of clectrieal alarm bells, or by the h"h'plmnl'
the |n||f-'r~ could be at once warned of the presence of ll.’lll’-
gor Even in the event of y sudden  ese ape of gas there is
L'l‘ll"lﬁf”_\' time to es¢ ipe if notice is at one ¢ given. One man
watching the flames at the top of the mine would be sufficient
to prevent all possibility of accident, 1 his apparatus might
it first seem too costly, but the value of life and ruin caused
by explosion far outweighs any such considerntions. -

I) s A = » '—.<Q>’-

SLUING IRON AND Brepn ny BorniNe.—If fron or stecl
articles be boiled in the following mixture they will take a
Iifu- blue tint: Dissolve 4 ozs hyposulphite of soda in VH
pints of water, and then add a solution of 1 0z ncetate of

lead in 1 oz, of water
— .

SoME interesting researches on the specific heat-condue-
tivity of several substances have recently been made by
Herr. J. Stefan, of Viennn. Taking the heat conducting
power of copper at 1,000, that of iron is given by him as
0717, ice 0°0067, water 00015, hydrogen 0°00037, bard india
rubber 0°00020, and air 0:000055.

THE ABANDONMENT OF THE OBELISK AT

SEA.




for painting on glass, as their
clastioity I less and the
trouble of working out the
brush marks, which must al-
ways be attended to, not so
great. Dry colors may be
mixed with varnish, in which
case the glass must be covered
with a coat of turpentine
whichmust be allowed to dry,
The simplest way of pro.
ducing the picture on the
glass is by using o series of
stencils, ns represented in our
engravings.  Fig. 1, for ex-
ample, is the picture to be re-
produced. The artist places
over this o piece of oiled pa-
per, and on this he traces the
outlines of all that portion of
the picture which is to be
tinted with yellow or in which
yellow enters in the com-
pound tints. This portion of
the design is represented in
Fig. 2. Next, on another
piece of paper, the red por-
tions are traced as in Fig. 8.
On a third piece are traced
the green parts; and lastly,
on a fifth piece of paper, are
drawn the blue parts. The
colors on these bases to be
used would be gamboge, car-
mine, verdigris, and Prussian
blue. Next, with a sharp
penknife, the portions of the
several papers included in
the various outlines are care-
fully cut out, so that each
picce of paper becomes a
stencil. It only remains to
apply the stencils, in the order
alrendy named, to the glass,
and rub the color over them,
in turn to produce the pic-
ture, the different colors be-
ing superposed, und conse-
quently combining. When
the paint is dry it is coated
with colorless varnish and
the edges of the glass are sur-
rounded with strips of strong
paper.

Real Antigquities.

If one wishes to see the
oldest parts of the world let
him go to Trenton Falls, and,
after visiting the excavations
made by the natural sction of
4 mauntain torrent into the
ancient rocks, go to the hotel
and see the collection made
by the landlord, at an expense
of ten thousand dollars, of
specimens which prove the
record of a geologic age so
remote that no imagination
can grasp it. Professor Agas-
siz declared that the land
reaching from Trenton Falls
to Saratoga was the first that
appeared above the sea on the
creation, Here are the trilo-
bites in great varicty, all
modeled in black marble, so
perfectly preserved in form
that the multitadinous lenses
of their eyes nre as apparent
under the microscope as are
those of a living fly. Mil-
lions of years before man
walked the earth these crea-
tures lived their life, the
limestone took on their forms,
and bere they are!  What are
scarabai and ancient intaglii,
orany other engraved or mod-
eled semblance of the old life,
compared to the trilobites?

0 m, are semi-transparent. By combinntions of
Wﬂmmdﬁm tint can be produced. No particu-
Tnr mixing of the colors s requisite, but if ofl colors are

‘mogilp is the best thinning material.  Water colors for
hies should be laid on with a hot solution of trans
parent gelatin, - Camels’ hair pencils aro preferable to sable

Scientific Imevican,

Theso creatures not only lived, but had become evorlnsting
;:M millions of years before there was s living man to seo
m.

Tho old hotel keeper is enthusinstic over bis tronsures and
proud of the distinguished visitors who hive been attracted
by what ho has to show them. Dr, J, G, Holland roports
In Seribner’s Monthiy that ho said to him, with a touch of
pardonable pride, “ I shall have Tyndall, Huxley, and Dar-
win here altogether in September, for they have written me
that they are coming,”

1t is o really exceptional case to find o landlord of a hotel
who I8 & connoisseur in art and n lover of science, and who

Fig. 1.

understands his business at the samo time and s able to con-
duct a hotel. Paintings, old and new, adorn the walls; here
is & Durand, there a Bouteille, bosides many paintings by
Hicks. They are on all the walls of the first story of the
large house; while the collection referred to stands in the
office, and is the admiration of all sclentists and lovers of
nature. —Manufacturer and Builder,

e ———
The Origin of Petrolenm.

Fig. 8.

teddue

METHOD OF PAINTING MAGIC LANTERN SLIDES.

. sumes

It is needless to say that the origin of petroleum has been
the subject of much speculation, but from the scantinesy of
the facts hitherto collected nothing definite has been arrived

at. The most genernlly re-
coived bypothesisis that itis
formed, under conditions un-
known to us, from vegetable
matter; that it has, in fact,
the same primary origin as
coal. Thistheory is support-
ed by the fact that we can, by
chemicnl means, extract from
conl and other vegetable mat-
ter bodies very similar in com-
position and properties to real
petroleam.

But, at the best, this s
merely a hypothesis with very
few facts to support it; and
Mendeleef, the well known
Russinn chemist, has recently
proposed u new theory of the

rmation of petrolenm. From
he fact that in Pennsylvania
the petroleum oceurs in the
Silurian and Devonian forma-
tions, he considers it very pro-
bable that the hydrocarburets
are the result of the decom-
position of organic débris, be-
cause organic life at the pe-
riod was very scanty. His
theory, in conformijy with the
hypothesis of Laplace on the
formation of the globe, sup-
poses the existence of large
masges of iron occurring with
inorganic carbon in the heart
of the earth. Water penetra-
ting from the surface comes
in contact with the iron in a
state of fusion, and is decom-
posed, the oxygen combining
with the iron, while the hy-
drogen, under the influence of
the heat and pressure, com-
bines with the carbon and pro-
duces the hydrocarbons of pe-
troleum.

Every opinion of Mendeleef
is worthy of the most respect-
ful consideration ; but, at the
same time, we have a right to
treat it as we would that of
any other man. Asthisisnot
a question of fact, but one of
theory, we will proceed to ex-
amine it. Regarded simply
from a chemical point of
view, this theory is a possible
one. But the author of It
starts with the assertion that
organic life was not plentiful
in the Silurian and Devonian
periods of geology, and there-
fore that there was not suffi-
cient organized material to
provide for the formation of
the vast quantities of petro-
leum which have been yielded
and are still contained in the
Amcerican deposits.  Itis true
that we find but few fossil or-
ganized remains in the depos-
its referred to: but any one
conversant with modern sci-
entific thought on this subject
will know that this fact is not
rogarded as any proof of the
actual amount of organic life
then existing. It has been
put almost beyond a doubt
that only a very small portion
of the living beings existing
at any one period are pre-
served in a fossil state: and
that by far the larger bulk
undergo the ordinary process
of decay, and entirely disap-
pear.  Professor Mendeleef,)
therefore, unjustifiably as-
the position from
which be endeavors to overs
throw the older theory,




In thoexplanation of his own theory ho makes another
sssumption, which we hardly think will be borne ont. That
is to say, ** Histheory supposes the existence of large masses
of {ron ocourring with inorganic carbon in tho hoart of the
carth, and this supposition is said to be *in conformity with
the hypothesis of Laplace on the formation of the earth.”
Laplace’s nebular theory, here referred to, amounts to this,
Ateome period in the infinitely remote past the globe had no
existence a¢ such. The matter composing it cxisted in
space, but st such a high temperature that it was not merely
liquid but a gas. Everything of which the earth is now
composid—iron, gold, granite, as well as water and air—
existed only in the form of incandescent ¥apor.

In the courso of ages this mass of gaseous matter gradu
ally cooled, and the globe assumed first the form of a ballof
melted matter surrounded by dense clouds; then it beeame
covered with a solid crust, the clouds gradually disappeared,
and the earth assumed its present form.
ling at first, becomes more plausible a8 our knowledge in-
oreasos, and if not itself the final explanation of globe for-
mation, is at least o long stride toward accurate knowledge.

This theory, start- | which, when bottled and preserved for twelve months, was |

[ moisture was got rid of by careful drying in the smoke,
From the experience men have gained in the operations of | The poison, taken internally, was always fatal,

Scientific American,

ants prepared for them an inhospitable reception. Thore
was an enclosure of water on the beach, which, at low tide,
served both for drinking and for bathing. The people dried
some toto leaves and strowed them in the water,  No soonor
Innded, the invaders rushed into the cooling lake. Immedi-
atoly they were thrown into convulsive agonies,  Those who
only bathed in the improgonted water became blind, whilst
those who draunk, died, These three plants, the toto being
chief, carefully picked and desiccated, were pounded in a | generating cirele, but the properties of the curve will remain
mortar with a wooden pestle made of the arn.  Nexta spe- | the same. If the diameter of the generating circle. A, be
cies of holothurin was taken from the lagoon, put into a leaf | supposed to be infinite, than a portion of its circumference
of eolocasia Indica, and placed in the shade till it became a | may be represented by a straight line, such as A in Fig. 244
putrid liquid, to which the powder was added in sufficient | and if this straight line b;
quantity to form a thie paste. One last ingredient was na ' made to roll upon the cir.
let, or wasp food, and the villanous concoction was worked | cumference of s circle, as
up with the expressed juice of an old cocon-nut, stirred for shown in Fig, 244, ll'lrn
a month at intervals till the mass became n dark cloudy oil, the curve traced will be

involute, P. In practice s
piece of flat spring steel,
such as a piece of clock
pring, is used for tracing
involutes. It may be of

[DeceEmMBER 8, 1877.

drawing paper and, while holding it in & fixed position, take
the piece, A, and placing its perimeter in contact with that .
of B, and pressing the two together to avoid slip, revolve A ',
around B. The point, 17, will then mark upon the paper the i
epicycloidal curve, C €, In this operation A (the moved
cirele) is ealled the generating circle and B (the stationary !
circle) the base circle, It wil readily be perceived that the '
shape of the curve thus traced will vary with the size of the

fit for use. Great preeautions were employed in applying
the poison to the tips of spears and arrows,  Every traco of |

Whon re-

smelting and other processes requiring intense heat, wo are | ceived into the system on the spear point, recovery might
enabled to predict with great certainty what would be the | beeffected by making instantancous free incisions in «llﬂcr!
state of thingsduring the gradual condensation of the globe |ent partsof the body, to allow the escape of the poisoned
froma gas to a solid. And the knowledge thus gained leads | blood. Whenever fatal the same symptoms followed-—con-
us to the conclusion that it isextremely improbable that car- | valsions, lock-jaw, death. Tetanus was one of the invari.
bon could exist in the carth in a solid state. Every one | able results. Imagine the old Samoan noting the grave for
knows what would ba the effect of exposing white-hot car- | which delirium had found an occupant, exhuming the fever
bon to the atmosphere, It would burn rapidly and digap:  corpse to barb his weapons with the poisoned bones; then,
pear.  Motallurgists will understand further that if & himited | with o skill and patience which no madern pharmacist
amount of air were supplied to a number of combustible | could surpass, mixing, evaporating, and perfecting his vile

any length, but at one end
it should be filed 5o as to
leave a scribing point that
will come close to the base
circle or line, and have a
short handle, as shown in
Fig. 245, in which 8 repre-
sents the piece of spring,
having the point, P/, and
the handle, H. The opera-

bodies, the carbon would burn first.  Sulphur, phosphorus,
white-hot iron, zinc, and many other substances, all burn,
that is, they all use up the oxygen of the atmosphere.  But
it is well Enown that charcoal is used to smelt iron, that is
to say, when heated iron and Feated charcoal are placed in
contact with a limited amount of oxygen, such as is con-
tained in hematite and other good ores, the iron gives up |
ite oxygen to the carbon, and we get as results metallic iron |
and carbonic acid gas.  Carbonic acid gas is always formed
when carbon i8 burnt in the air. Itis the same with most
other materials. The carbon would extract from them all
the oxygen they contained, and would be transformed into
gas. It may be said that carbon in the center of the earth
would be protected from the atmosphere and would have

no chance of burning. Our contention is, that it would l
pever get into the center of the earth. Remember that the
whole material of the earth is in a state of vapor. As this
gradually cooled, carbon and iron among other things would
separate as solid or liguid masses at more than a white heat. |
And it is impossible to suppose that the carbon would not

immediately seize upon all the oxygen surrounding it and

be instantly converted into the permanent gas, carbonic

acid.

Further, Mendeleef nssumes that water could penetrate

so0i) which was sufficiently hot to keep iron in a melted state. |
If the water could creep down a crevice to the melted iron,

itis certain that steam could escape by the same passage, and l
the heat generated by the neighborhood of the masses of
melted iron would certainly cause every particle of water to
disappear long before it would come in contact with the iron
ftself,

If there was not sufficient organic life in the Silurian and
Devonian periods tosupply the materials for the formation
of petrolenm; if carbon and iron could exist in s melted
state in the center of the carth and could reach that position
before the carbon was completely oxidised and converted
into gas; if water conld penetrate the intensely heated soil
without being transformed into vapor and restored to the

compound.— Ohemist and Druggist. tion is to bend the spring
SRSy S B around the circle, B, holding the point, P, in contact with
How the French Workman Lives, the drawing paper, securing the other end of the piece of

The French laborer probably gess more for his wages steel, so that it cannot slip upon B, and allowing the steel to
than any other. His food is cheaper and more nourishing. unwind from the cylinder or circle, B. The point, P, will mark
His bouillon is the liquid essence of beef at a penny per the involute curve, P.
bowl. His bread at the restsurant is thrown in without Another way to mark an
any charge, and is the best bread in the world. His hot  involute istousea piece of
coffee and milk is peddled about the streets in the morning |twine in place of the
at a sou per cup. It is coffee, not slops.  His half bottle spring and a pencil in-
of claret is thrown inat a meal costing twelve cents, For |Stead of the tracing point;
o few cents he may enjoy an evening's amusement at one | but this is not zo accurate,
of the many minor theaters, with his coffee free. Sixpence | unless, indeed, a plece of
pays for a nicely cushioned seat at the theater. No gallery | Wood be laid on the draw-
gods, no peanuts, pipe, smoke, drunkenness, yelling or ing board and the pencil
howling. The Jardin des Plantes, the vast galleries and |beld firmly againstit. In
museums of the Louvre, Hotel Cluny, palace of the Lux- | tracing any of these
embourg and Versailles, are free for him to enter. Art and |curves a hard pencil is
science hold out to him their choicest treasures at small Decessary to obtain a finc
cost, or no cost atall. French economy and frugality do line, and it is best to go
not mean that constant retrenchment and self-denial which | over the operation twice,
would deprive life of everything which makes it worth [8nd if then the curve isa
living for. Economy in France, more than in any other | fine and not a double line,
country, means a utilization of what America throws away, it is a proof of correct-

but it does not mean a pinching process of reducing life to a | Ress.
barren existence of work and bread and water, Returning now to a generating circle of finite dimensions,

e —— we will suppose the radius of the base circle to be infinitely
PRACTICAL MECHANISM. extended. A portion of its circumference may then be re-
presented by a straight line, and the curve traced by a point

b o R B in the circumference of the generating circle as it rolls upon
the base line is termed a cycloid. Thus in Fig. 246, Bisa
portion of a base circle of infinite diameter, A is the gene-
rating circle, and C O is the cycloidal curve traced by the
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CURVES FOR GEAR WHEEL TEETH.

An epicyeloid may be described or generated by a pointin
the circumference of a circle that rolls, without slip, upon
the circumference of another circle. Hence to produce this
curve, take two pieces of wood, baving circular edges, A and
B in Fig. 243, and bore a parallel hole obliquely in A to re-

atmosphere; if water could come in contact with heated  C€ive the tightly fitting and hard piece of pencil shown at P
iron or carbon, it is possible that petroleum might be formed  i0 the Fig. 243, which is to serve asa tracing point. It
through the combination of these materials. But it is evi- | $hould be made to protrude well through the wood, be filed

dent that this involves too many suppositions to be worthy ©¥en With the circular edge of the same, and brought to a
of great confidence, and until we have obtained more facts POint by filing from the back and on the two sides. By

we must content ourselves either with the older theory or | udopting this plan of sharpening the pencil point we ensure

with the statement that we know nothing about the origin
of this important commodity.—7"%a Ironmonger,
Arrow FPolson,

Lovers of the weird and ghastly will be gratified by the
perusal of the ncoount of the poisoned arrow manufucture
ascarried on by the Samonn islanders, and related to the
Fellows of the Linnman Society by the Rev, Thomas Powell.
An old chief of Efat—one of the Sandwich Islands—thus
reveals the mystery of the poison craft to his son Pomare.
The Initiated, distinguished by wearing the os femoris of a
pig inserted between the arm and armlet, watch for the
death of a sufferer laid low by any acute disease which may
be accompanied by delirium.  They note the place of his
burial, and six months afterwards open his grave by stealth.
From thence they carry the large bones of hoth extremitios,
and the parietal bones of the skull.  Of theso, by sundry
sawing, polishing, and scraping, they make the points of
spenrs and arrows.  For n saw they use the spines of a largo
echinus, of which they need n goodly quantity, ns the edge
is soon worn out  Three plants are pressed into service for
tﬁbpollun—lhn toto, the putu, and the fanuamamala. The
most virulent {s the toto, o large tree.  When out, a white |
milk exudes, which causcs blindoess: it sap introduced
ot (he cireulation esuses death. A band of freebooters
once landed on the western end of Efat.  Proceoding east-
ward, they came to a place called Mole, where the inbabit- |

| point, D, when A is rolled along B. If now we suppose the
line, B, to represent a rack, it will be obvious that the part of
[the cycloid which meets B at one end is suitable for the
face on one side of the tooth, and the part at the end is suit-
able for the other side of the tooth,

i B e

i
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that It shall stand even with the circle of the wood, which is
of great importance; and, furthermore, we can let the point
protrude well, enabling us to see distinetly the operation of
the point and place to uny mark upon the base circle, B.
Lay the radial fuce of the base circle, B, upon a sheet of

'Y

Let us now suppose that our base and m J f-m.:: . e
have finite dimensions; the generating circleis rolled with:
In instead of upon the ciroumference of the base circle ,and




he poriphe e generating circle will then
ycalled an hypoeyeloid.  Thus, in Fig. 247,
ore forming the base circle, and A o oylin:
o periphiery of A would, upon rolling A within
e the hypocycloidal curve, C €. Now though in
ases here given the curves produced by the pre-
eribed mechanical means are called by different names, yet,
thronghout, and is known as the eycloid.  If we consider the
~ease of Fig. 243 as positive, then that of Fig. 244 is negative,
that of Fig. 246 is neutral, and that of Fig. 247 infinite.
To demonstrate that, by the application of these curves,
motion from one wheol to another may be communicated
‘with as much uniformity as by frictional contact of the cir-
cumferential surfuces, let A B, in Fig 248, represent two
plain disk wheels which are at liberty to revolve about their

Fig 248

fixed centers, and let C C represent a margin of stiff white
paper attached to B, so as to revolve withit, Now suppose
that rotary motion to A and B commenced when the point, E
(where a tracing point or pencil is attached), in conjunction
with the point, F, formed the point of contact of the two
wheelg, and continaned until the points, Eand F, had arrived
at their respective positions, as shown in the figure.  The

Scientific mervican,

mitted or converted into & plane motion, but it will be noted
that this arrangement would transmit the motion in one di
rection only, To enable it to operate in both directions we
have but to add another set of portions of cyclolds, as shown

in Fig. 251, and we
shall bhave arrived 1‘?'251

at an  clementary
form of gearing,
known as the wheel
and lantern,

To render this de-
vice useful in prac-
tice all that remains
is to Increase the
points to a suita
ble diametor, mak-
ing them into rungs
possessing  the re-
quisite strength.
This will necessl-
tate a diminishing of the teeth (to afford space for the
rungs to fall into) by the same amount we have added to the
points, or, strictly speaking, by rather more, since It is neces-
sary to allow o little for irregularity in the workmanship
and to permit of the free passage of the runge.  Fig. 252 re-
presents this process
carried out. A B re-
presents the wheel, as
before, C Cthe primi-
tive teeth, as in Fig.
251; and by setting the
points of a pair of com-
passes to a trifle more
than the radius of the
rung, and marking off
a number of points of
that distance from the
curves, O C, we are en-
abled to trace out the
same curves; that isto
say, teeth adapted to
work correctly with and allow space for those rungs.

It is considered as established that the correct form to be
given to the teeth of a wheel that is to drive or bedriven by
a lantern, trundle, or wallower (which are synonymous terms)
must be epicycloidal with the curves generated by the rolling
' of a circle whose diameter is the same as that of the lantern,
measured at the centers of the pins or rungs, which diameter
represents, in this case, the pitch circle; the teeth being first
drawn out as if the rungs were points, and then diminished
by curves drawn parallel to the first, but set back, as it were.

\’
» .

pencil at E will have described upon the margin of stiff pa-
per the small portion of the epicycloid denoted by F E, and
as this movement took place by the contact of the circumfer-
ences of the wheels it is evident that the arc, G F, must be
equal to the are, G
E. The conclusion,
therefore, is that
the motion of the
wheel, B, would be
communicated uni-
formly to thewheel,
A.  Again, if we
suppose a series of
these small portions
of epicycloids, as
shown at E F in
Fig. 2490, to be ar-
ranged at equal dis-
tances around the
wheel, BB, and o se-
ries of points set up
at equal and cor-
responding  points
¢ around A, which
we will call the pinion, then the wheel, B, in revolving
in the direction from G to F, would impart a continuous
and uniform motion to the pinion, A.

In Fig. 250 is shown a similar case applied to o rack and
an internal wheel. The line, B, with the series of short

Y curves, which are portions of cycloids struck with the gene-
L | Fig 250
i ]

rating clrcle, A, representing the rack, B/ with its small por-
a tions of hypocyeloids represonting an internal wheel, or more
strictly the elements of one. In our figure the generating
circle, A, is drawn half the dinmeter of the base cirele, B, and
g consequently the hy pocycloids ure straight radial lines, which
3 will not be the case where these two proportions are different,
= 3 although the practical construction would remuin the same,
| It will be secn that, by the arrangement of curves and points
‘ shown In our two figures, rotary motion may be elther truns.

a small portion for clearance. It is obvious, however, that
{such method of communicating rotary motion is unsuited
|to the transmission of much power, because the pins in the
pinion, A, would be considerably weaker than the teeth in the
 wheel, B, and the pins would soon wear away from the small
amount of wearing surface they possess,

Let ug now suppose that instead of points we have radial

:

lines, representing the surfaces of projecting radial ribs, ar-
' ranged at equal distances around the plane of the disk, A,
|as in Fig. 258. To determine tho shape of the teeth of the
| wheel, B, to work with those lines, we take a circle, C, in
| the figure of half the diameter of A, and cause it to roll along
in contact with the internal circumference of A, and a tracing
point at its circumference will draw radial lines upon A, but
the circumstances will not be altered if we suppose these
three cireles to be movable about their fixed conters and let
the centers be in o straight line; and if under these latter cir-
cumstances we suppose motion to be imparted to these three
circles, through frictional contact of their perimeoters, o point
on the circumference of C would trace epleycloids upon the
revolving plane of B and hypocycloids upon that of A. The
latter being a radial line, and therefore the proper curve for
the teoth of these two primitive wheels, will be epicycloidal
for B und hypoeycloidy, or radial lines, for A, s shown in
the figure. Now let us render these teeth, which are adapted
to work with radial lines, capiable of practical use, by allow-
ing for the thickness of the ribs, of which the radial lines
represented the surface: or, in other words, lot us proportion
the strength, which we do by increasing the width of the
rudinl lineg on A, 50 08 to roprosent the thickness of the ribs,
and streiking the epieyeloidal curves with the same generats
ing circle, but those formed with C rolling in one direction

80 as to muke room for the full size of the rung and allowing |

357

nearer 1o the roots of those struck when it rolled in the other,
%0 18 to reduce the thickness of the tooth to permit of the
passage, hetween the teeth, of the radial srms, and we shall
find that we have arrived at the form of teeth shown in Fig.
204,

Now although the formation of teeth that shall enable any
two wheels In o set to work practically correctly together is
a subject not as yet under consideration, yet it is proper to
here point out that a wheel having teeth of the form of those
upon A, in Fig. 14, can only work in gear with one baving
the form of those upon B, and wice versa, and that, although
these two forms of teeth were struck with the same generat-
ing circle, yet neither two of the wheels B and two of A
will work together. We may, however, by means of the
employment of another generating circle, carry the process s
step further forward and form teeth that willdo so. Then we

have in Fig. 255 the same two wheels shown In Fig. 254, with
the shape of the teeth in that figure shown at D D and D D,
We now introduce a second generating circle, shown in Fig.
255 at E E, and of half the diameter of B, and by rolling it
outside of A a point on its circumference will mark or add
to the teeth shown on A at D, the epicycloidal curves, G
and H, G being marked with the circle, E, rolled in one di-
rection, and H, with it rolling in the other direction, care
being, of course, taken to let the tracing point start at each
operation of tracing from the exact edge or corner line of
the teeth or marks at D. 8o likewise, with the teeth upon

B, we place our generating circle in contact with the inside
of the circle of B and bring the tracing point on its circum-
ference exactly even with the face of the tooth at the pitch
line, and then rolling the generating circle will trace a line
representing the flank, as, for example, at J in the Fig. 255;
then by going through the same operation, rolling the gene-
rating circle inthe other direction, we mark lines on the other
side of the tooth, as shown at K. Thus by the introduction
of our last generating circle we have added epicycloidal
faces to the teeth on A, shown at D, and hypocycloidal flanks
to the teeth on B, shown at J K: giving us the form of
tooth shown on the respective wheels at F, the circles form-
ing A and B now representing the pitch lines of their respec-
tive wheels, the form of tooth thus arrived at being epicy-
cloidal with hypocycloidal or radial flanks.

How Scorplons Sing.

At the September meeting of the London Entomological
Society, Mr. J. Wood-Mason announced the discovery of
singing organs in scorpions. He procured two large living
scorpions; these, when fixed face to face and goaded into
fury, at once commenced to beat the air with their palps and
simultanconsly to emit sounds which were most distinetly
audible. It resembled the noise made by scraping a stiff
tooth brush with one's fingernails.  The singing apparatus
is developed on each side of the body, the scraper upon the
flat outer face of the basal joint of the palp-fingers, and the
rasp on the equally flat and produced inner face of the cor-
responding joint of the first pair of legs. The former was
thickly beset with stout, conical, sharp and curved spinules;
the latter studded with minute tubercles shaped like the top
of mushrooms. The sounds were produced by these parts
being quickly rubbed together, friction in & dead specimen
producing the same sound.

B

Tre American export of petroleum has increased wonder-
fully within the last four years, until, to-day, there is scarce-
ly u civilized spot on the face of the globe to which this
cheapest of all Mluminators is not shipped. The wells of
Pennsylvania and West Virginia have yielded in all about
80,000,000 barrels, which bas s value of nearly four hundred
million dollars at the seaboard. —British Trade Journal .
e —

IxsrRAD of tho time-honored millstones, chilled iron rolls
wre beginuing to be used in England for the purpose of re.
ducing wheat and other kinds of grain.

-
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 SELF-WATERING FLOWER POTS.

SELF-WATERING

We illustrate herewith a sfmple and nvovel device for
molstening flowers and plints by means of the ovaporation
Fig. & represents the parlor
garden form.  This is made of sheet metal, terra cotta, or
other material, and can be made in any desired shape.  The
upper portion is pieroed with openings aftor the manner of

and condensation of water,

I —
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posts, and are rigidly seoured at their meeting ends by a re-
cossed key, D, Figs, 4 and 5, which is first passed through
the mortisos of tho post and then placed in position.  Tho
girder ends, after being Inserted, are connected by n socond
recessed top key, B, of less width, Both keys aro spiked
to the girder ends in order to unite them. The keys and
girdor joint are finally locked to the mortises of the plank
post by two wodge keys, F, introduced at relatively oppo
site directions,

The girders, O, are also connected to the posts by a simi
larly recessod hoy or girder, G, Figs. 2 and 3, that is insert
ol a8 above described, bolted, and finally locked by wedge
koys.

Thoe rafters are seated by their recessed ends on the rafter.
| bearing plates, H, Figs. 1 and 4, which are supported by
pieces, I, sct at right angles to the plates and fitted to the
recessed onds of the posts to which they are spiked.  The
top ends of the posts have tenons, J, Fig. 4, that enter mor
| tises in the rafter plates, I, 8o as to eause the rigid inter-
J locking of said plates with the posts. Vertical siding atrips,
i K, Fig. 4, are nailed to rafters, girders, ete., so a8 10 receive
[ the horizontal siding boards, L.
' M, runs below the rafter plate.

guired that are not tied to the building by a girder or beam,
in which case the post, constructed as already described, is
strengthened by the brace, N, Fig. 6. This brace is.made
of one piece, and is attached to a central bolt and nut and
seated against shoes.

This invention was patented through the Scientific Amer-
ican Patent Agency, December 25, 1876, and September
24 1877. For further information address the inventors,
Messrs. W. R. Morris and Joseph Slanser, LaRue, Marion
county, Ohio.

In some cases posts are re-

-
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Corrosion of Boilers by Smoke Deposits,
| In the Journal of the Franklin Institute, Chicf Enginecer
| Isherwood, U.S.N., has a paper on the corrogion of steam
boiler by the sulphuric acid in the soot deposited from the
smoke upon the surfaces, the essay being translated from
the French. The conclusions reached are that when smoke
deposits on boiler surfaces distant from the furnace are ren-
dered moist by any accidental cause, the sulphurous acid in
the gases of combustion determines the attack upon metal

| by the formation of the sulphate of the oxide of iron.
The attack can take place, while the boiler is in use, on
such of its metallic surfaces as may be wetted by leakage

astove. In the bottom 18 a reservoir for water, The earth- | from the boiler itself, or by water infiltrated through the

en flower pots seen in the figure are perforated with numer-
ous holes, and are provided with projecting collurs. They
fit exactly into the openings of the cover, and the bottoms
reach within one or two inches of the water beneath. The
top of the pot is covered with segmental covers, provided
with openings in the center, through which the stem of the
plant protrudes. The natural heat of summer, or the arti
ficial warmth of the rogm in winter, causes an evaporation
of the water in the reservoir. As the exterior casings are
water-tigh', the water condenses on the sides of the flower
pot. The earth contained therein absorbs through the holes
the nceded moisture, and the rest drips back into the reser-
voir. The segmental covers prevent the moisture evaporat-
ing from above, and in case of too much dampness, one or
more of these covers can be raised. The water constantly
passes back and forth from the reservoir to the earth, and is
thus kept pure and sweet, and very seldom needs renewing.
Fig. 1 represents a more ornamental design, constructed on
the same principle. Flowers once placed in one of these
gardens will, we are informed, remain fresh and green all
winter with very little care. For further information ad-
dress the inventor, C. H. Cra-
ter, Owego, N. Y.
IMPROVED. CONSTRUCTION
OF PORTABLE FRAME
BUILDINGS.

We illustrate herewith an
improved method of erecting
frame buildings by the use of
planks of suitable length, and
thickness, from which the
posts, beams, joists, ete., are
formed, 8o that the structure
may be erected with much
saving of timber and by un-
skilled pemsons. It also
may be taken down and
packed in small compass for
shipment from place to place.

The supporting posts, A,
are made of two or more
planks according to the size
of the edifice to be ervcted.
The planks are placed ot
some distance from each oth-
er, and are firmly bolted to

‘mnsonry. or derived from the condensation of the aqueous
:

| vapor in the gases of combustion by contact with surfaces
relatively cold. Tt can also be produced while the boiler is
out of use, by means of the humidity of the air in the flues,

These different origins of the corrosive action, point out
| the precautions to be taken for preventing its destructive ef-
| fects. They are only those which should be adopfed for the
| preservation of any apparatus, namely, careful construction,
thorough cleaning, and maintenance in good repair.

— e NS e
A

Eggz Prescervation.

We extract the following from the third report of the Na-
tional Butter and Cheese Association, giving the method of
preserving eggs which is practised by large dealers.

To muke the pickle, use stone lime, fine salt and water in
the following proportions: One bushel of lime, eight quarts
of salt, twenty-five 10 quart pails of water. The lime must
be lime that will slake white, fine, and clean. Have the
salt clean and the water pure and sweet, free from all vege-
table and decomposed matter,

Slake the lime with a portion of the water, then add the

A horizontal siding strip, |

balance of the water and the salt.  Btir well three or four
times ot intorvals, and then let it stand until well settled and
cold.  Either dip or draw off the clear plekle into the ensk or
[ vat in which it is intended to preserve the eggs., When the
{ensk or vat s filled to a depth of 15 inches or 18 inches begin
to put in the eges, and when they lie, say about 1 foot deep,
spread around over them some pickle that is a little milky in
| Appearance, made s0 by stirring up some of the very light
{lime particles that settle last, and continue doing this as each
lot of eggs isndded. The object of this is to have the fine
! limo purl'irln--« n!r:m’n ?n(u the pores of the shells, ns they will
| be by a kind of inductive process,and therehy completely seal
|||..- eggs,  Care should be taken not to get too much of the
{lime in—that is, not enough to settlo and stick to the shells of
the eggs, and render them difficult to clean when taken out,
The ehief cause of thin, watery whites in limed eggs is that
they are not properly sealed in the manner described.  An-
other cause ix the putting into the pickle old stale cggs that
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have thin, weak whites.  When the eggs are within 4 inches
of the top of the cask or vat, cover them with factory cloth,
and spread on 2 inches or 3 inches of the lime that settles in
making the pickle, and it is of the greatest importance that
the pickle be kept continually up over thislime. A tin basin
(holding about six to cight dozen eggs), punched quite full
of inch holes, edge muffled with leather, and a suitable
handle about 3 feet long attached, will be found convenient
for putting the eggs into the pickle. Fill the basin with
ejzgs, put both under the pickle and turn the eggs out; they
will go to the botom without breaking,

When the time comes to market the eggs they must be
taken out of the pickle, cleaned, dried, and packed. To
clean them, secure half of a molasses hogshead, or something
like it, filling the same about half full of water. Have a suf-
ficient number of crates of the right size (to hold 20 to 25
dozen eggs), made of laths or other slats, placed about three
quarters of an inch apart. Sink one of these crates in the
half hogshead, taking the basin used to put the eggs into the
pickle, dip the eggs by raising it up and down in the water,
and if necessary to properly clean them, set the crate up and
douse water over the eggs; then, if any eggs are found when
packing that the lime has not been fully removed from, they
should be laid out and all the lime cleaned off before puck-
ing. When the eggs are carefully washed, they can be set
up or out in a suitable place to dry, in the crates.  They
should dry quickly, and be packed as soon as dry. In pack-
ing the same rules should be observed as in packing fresh

Cges

Vats built in a cellar around
the walls, with about half
their depth below the surface,
about 4 feet or 5 feet deep, 6
feet long, and 4 feet wide, are
usunlly considered the best
for preserving eggs in, al-
though many use and prefer
large tubs made of wood.
The place in which the vats
are built, or the tubs kept,
should be clean and sweet,
free from all bad odors, and
where n steady, low temper-

ature can be maintained—the
lower the better—that is,
down to any point above
freczing,

-
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the beams, B, Fig. 1, which
are made of several planks
interposed between the post
planks, the whole forming a
strong and rigid construc-
tion. The laternl posts con-
necting girders, C, are passed
through mortises of the plank

Coxpexsen forage is sup:
plied to the Russian commis-
sarint on the Danube by three
Russian  manufacturers, one
of whom at St. Petersburgh
turns out 80,000 1bs. per diem.
The forage is composed of
small  biscuits of oatmeal,
pea flour, rye meal, and

CONSTRUCTION OF FRAME BUILDINGS,

ground linseed, and ‘
eight biscuits form a ’
ration for a horse,

of oats, whilst one fiftl
the bulk, b

#s much nutriment as 12 Iba

E’nl st
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THE CAROLINA MANTIS
BY O. FEW sEIss.

One of the most peculiar of orthopterous insects found
in the Southern and Western States is the mantis or ** race
horse ™ (mantis Carolina, Linnmus). It will easily be re-
cognized among other insccts by its large, spiny, raptorial
fore legs or arms.  With these it captures its prey, which

consists entirely of insects. While devouring an insect it
holds it firmly between the tibim and tarsi of
its fore legs, which are strongly toothed or
spined on their lower or posterior surfaces.
When holding the insect to its mouth while
eating, I have often thought it had a half hu-
man appearance, like a child devoid of table
etiquette, with the end of a turkey's leg in
each hand, tearing with its teeth the meat
from the femur. -

The mantis is savage in its habits, and they
often have fierce combats among themselves.
They rush to the attack with their raptorial
legs elevated and wings expanded; but when
the most expert of the two combatants has
once firmly seized its adversary, they fold
their wings and fight with tooth aund claw.
I have ontwo instances witressed the victo-
rious mantis partially devour the vanquished
adversary.

The mantis does not merely ‘““suck the
blood ™ of its prey, as stated by a popular
entomologist, but it generally devours blood, TR
internal organs, and shell, especially if the 7wt
object be a soft bodied insect. In he case of
a caterpillar, if it should be a hairy species.
the hair and skin are generally rejected.

In September the female attaches a cluster
of eggs (Fig. 2) to the limb of a tree, or to
the rail of a fence. Here they remain until
the following summer, when the young mantes hatch out.
I take the following from my journal: April 9, 1877.—The
eggs of the mantis Carolina, sent me from Baltimore in
November last, batched to-day. The young mantes escape
only from the upper, longitudinally, central portion of the
convex sub-ovoid egz-cluster. They work themselves out
by moving backward and forward and from side to side.
Their legs are closely folded to the body when they emerge,
giving them the appearance of a large gnat larva, and it
requires several minutes before they fully extricate them-
selves, and are able to walk. In a short time they can run
quite briskly, and will throw themselves in an attitude of
defence when disturbed.  When they quit
the egg, they leave a small thin shell be-
hind them, adhering to the egg case. The
young mantes, when just hatched, are of
a pale brown color; their legs and head
pale green, the former with dull brown
bands above the joints; theireyes are dark
and prominent; their bodies linear; the
abdomen but little wider than the thorax;
no vestiges of wings visible. They be-
camo much darker in color after several
hours' exposure to the sun. Each little
mantis was ahout five sixteenths of an inch
in length. They drank greedily from drops
of water which were sprinkled about the
board upon which they were sunning
themselves, throwing back their antennse
to prevent them becoming wet,

From sixty to seventy individuals came
from ench egg-cluster. As the egg pack:
ets were kept in o warm room during the
winter, their hatehing was acecelerated,
und consequently the coming forth of the
young mantes was premature, They lived
only u few days, being killed by the cold-
ness of the weather,

The gpecimens from which I made my
drawing, snd also the egg packel, were
procured in Baltimore, Md., where it is
common enough; but 1 have never met

with it in the vicinity of Philadelphia,

- -—
THE TRUNCATED PICHICIAGO,
The **truncated pichicingo” Is ono
of the smallest of four-footed animals. It
e not more than two inches in length,
The shield which covers the entire upper
portion of its body I8 composed of o ninglo
plece, and consists of reguiar, uniform,
and smooth scales neatly arcangoed lke
mosale. This coat of muil is trunecated
vertically at its rear portion. The animal
hiss n curious cut-off appearance owing to
the apparent absence of a tail, but in real
ity due to the position of that member,
which Is short and closely pressed against
the body
and legs are covered with long and fine hairs
The pichicisgo is found chiefly in the ordilleras moun

Scientific Amevicaw,
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not jump or run swiftly; hence when attacked by an enemy
it has no means of escape but by its subterranean gallery;
hence, when hard pressed, it secks safety in digging a new
hole, and very often succeeds in thus escaping; but when this
resource fails, the animal rolls its head and legs under its
stomach, forming a ball like a hedgehog, and thus incased
in armor defles the teeth or claws of its adversary. It is
sometimes called the chlamyphore. As is the case with the

LA

THE CAROLINA MANTIS,

mole and other subterranean animals, the eyes are of minute
dimensions, and are hidden under the soft and profuse fur
of the face.
— —eeese—
Tinted Paper.

Tinted paper may be prepared in any desirable shade as
follows: 1 gm. of any aniline color is dissolved in 30 gms
of strong alcohol, 300 gms. of distilled water are added,
and finally a solution of 1} gms. of tannin in 15 gms. of
alcohgl. The tannin acts as a mordant. Moderately sized
white paper is spread on a marble slab, or other smooth,

All the lower portions, the neck, stomach, sideot

hard surface, and the coloring liquld is applied in even hor-

THE TRUNCATED PICHICIAGO.

izontal lines by means of o small sponge.  The paper is then
‘lnmg up to dry, and may be covered after o fow days with
n concentrated solution of sodium silicate, to overy 100

talns. in Ohill, where it feeds on earth worms, snalls, and | parts of which 10 parts of glycerin have been added, I it

insects It uses its long, large, and sharp nails to make

burrows. which are often very deep

concealed during the greater part of theday, and rarely ven-

ures 10 waoder 10 aoy groat distance even by pight, It can

In these it remains

in desired to impart to it a gloss
vt — -

Duyer ror Orn Corons AND Vanxmiss,—Water, 100
parts; gum lao, 12 parts; borux, 4 parts.

i
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Botany of the Rocky Mountains,

Sir Joseph Hooker, a distinguished botanist of London,
sccompanied Dr. Hayden in the survey of Colorado and
Utah. He has given in Nature some notes on the botany
of the Rocky Mountains, which we copy. The section
which he thus visited contained representatives of three very
distinct American floras, each characteristic of immense
arcas of the continent. There are two temperate and two
cold or mountain floras, namely, (1) a prairie
flora derived from the eastward; (2) & so-
called desert and saline flora derived from
the west; (3) a sub-alpine, and (4) an alpine
florn. Two of the principal American re-
gions are in a broad sense humid; one, that
of the Atlantic const, and which extends west
to the Mississippi river, the other, that of the
Pacific side, from the Sierra Nevada to the
Western Ocean, and two inland, that of the
northern part of the continent, extending to
the polar regions, and that of the southern
part, extending through New Mexico to the
Cordillera of Mexico proper. The ~czetation
of the middle latitudes of the continent re-
solves itself into three principal meridional
florns, incomparably more diverse than those
presented by any similar meridians in the Old
World, being, in fact. as far as the trees,
shrubs, and many genera of herbaceous plants
are concerned, absolutely distinct. These are
the two humid und the dry intermediate re-
gions above indicated.

Each of these again is subdivisible into

R—— three, as follows: (1.) The Atlantic slope
B A A~

plus Mississippi region, subdivisible into an
Atlantic, a Mississippi valley, and an inter-
posed mountain region with a temperate and
sub.alpine flora. (2.) The Pacific slope, sub-
divisible into a very humid cool forest-clad coast range; the
great hot, drier Californian valley, formed by the San Juan
river flowing to the north and the Sacramento river flowing
south, both into the Bay of San Francisco; and the Sierra
Nevada flora, temperate, sub-alpine, and alpine. (3.) The
Rocky Mountain region, subdivisible into a prairie flora, a
desert or saline flora, 8 Rocky Mountain proper flors, tem
perate, sub-alpine, and alpine.

The difference between the floras of the first and second
of these regions is absolute; not a pine or oak, maple, elm,
plane, or birch of Eastern America extends to Western, and
the genern of thirty to fifty species are confined to each.
The Rocky Mountain region, though abun-
dantly distinct from both, has a few ele-
ments of the eastern region, and still more
of the western.

Magnetic Nickel,

The magnetic properties of pure nickel
have been lately investigated by M. Wild,
of St. Petersburg, who procured a nickel
magnet in the form of a flat pointed bar,
made by Wharton, in Philadelphia. The
results are as follows: 1. Pure nickel takes,
as compared with the behavior of pure
soft iron, a considerable quantity of per-
manent magnetism; but the maximum of
this is only a half to a third of the perma-
nent magnetism which may be acquired
by hard steel. 2. The magnetism remain-
ing in nickel after cessation of the mag-
netizing, force is less permanent than in
well hardened steel; the gradual loss of
magnetism in course of time,both in warm-
ing and cooling, is in nickel greater than
in hard steel, even when, by repeated
heating and cooling it has, like steel, been
brought to a cortain state of permanence,
8. The tempernture co-efficient of nickel
magunets in the latter state is less than that
of well hardened steel. 4. The temporary
magnetism which pure nickel acquires is
about double its permanent magnetic mo-
ment, half of the temporary magnetism
which hard steel ean acquire, and a fourth
of that which soft iron ean acquire, Inits
magoetic behavior, nickel is thus through-
out subordinate to steel and iron.

e —

Dangors of Galvanizors) Waste,

Pollution of streams by manufncturers”
rofuse has been assigned as the cause of
more evils thun can be fairly brought home
toit, A new charge has been brought
against it, not only of serious pecuniary
waste, but also of great and increasing
danger to life and property. It appears
that the galvanizers of the Wolverhamp-
ton distriet, England, ure in the habit of discharging their
wasto acid into the sewers. The damage caused by this
practice is almost incredible; but it is clearly proved that
the sewers themselves are being rapidly destroyed; the irrl-
gation farms which dispose of the sewage are being ren-
dered unproductive; and, most serious of all, the boilers of
the surrounding factories, which are fed from the neighbor-
ing canals, are rapidly corroded. —Jronmonger,
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a8 soon inthe telescope, and in seven days it will bo on the
left, and around again in fiftecn days at the right.
Ou December 1, Saturn comes to meridian at 6h, 20m.,

and sots at 110, 60m. P.M.
to the meridian at 4h, 28m, P. M., and setsat 10h, P. M,

Uranus,

360

NEW TRAPLESS WATERCLOSET.

Noxious gases issuing from defeotive closets and sewer-
age connections are an intolerable nuisance, productive of
disease, and always injurious to health,
The watercloset illustrated in the accompanying engraving
is designed so as to prevent efffux of these dnngv'mus ROSO8,
Fig. 1 represents a sectional view of it, by which its peculiar
construction will be casily understood. R is a detachable
ring, which holds a porcelain nou-corrosive valve seat; O,
the overflow: T, overflow trap; W is a socket that can be
closed with a cap or used as a conneetion with a washbasin

waste: V is a socket for ventilator,
‘'he feature of novelty in this closet is the absence of a

On Decomber 1, Urnnus rises at 10h, 87m. P.M., and sets
at Oh. 7m. P M. of the next day, On December 81, Uranus
rises nt 8h, 87m, P.M., and sets at 100, 8m. A, M., of the next
day.

Noptune,

the meridinn ut O, 80m., and sets the next morning at 4h,
12m.  On tho 81st, Neptune rises at Oh, 4Dm., and  sets nt

On December 31, Saturn comoes

Noptune risos on Decembor 1 at 2h, 48m. P, M., comes to'|

[DiecEmBER 8, 1877.

'frlrl|11~r»~ grow from 50 to 500 1bs. of leaf, and carry it off to
| market, If they fail to sell it here they take it to others,
[and in the meantime the unfired leaf is spoiling fast by ex.
posure (o the air.  In India the planting, picking, and firlng
ure done more systematically, and consequently o better
quality of tea is produced.

d o 2

A Special Specifie Gravity Apparatus.
BY JAMES TAYLOR.

It is often desirable to ascertain approximately the specific
gravity of a liquid in cases where the hydrometer and
specific gravity bottle are not applicable, or would tuke up
[toomuch time, The following contrivance ansswors very
well for this purpose, is very readily applied, even with

I
!
|

\ basin and tho soil pipe. It is, however,
ey o : 0 2h, 1im, A, M. of the next day.

— AW —

tolerably small quantities of liquid, and easily gives resulis
correct to the first decimal place.

Two straight picces of glass tubing, 5 to 10 m.m,_bore

A promising new mode of producing cold has lately been | ®0 d 250 m.m. '""l!». are joined
described to the French Academy by M. Vincent. A short | DY cnoutchouc tubing to two
time ago he found that, by distilling the residue of molasses ends of n T-joint which have
of beet, he could prepare large quantities of chlorhydrate, | been bent 80 as to be parallel
bromhydrate, and {odhydrate of trimethylamine.  He has :T]"_' third end of the T-joint has
now shown how it is casy to pass from this body to chloride | ® Picce of caoutchouc tubing of
of methyl, and he insists on the applications of which this | "0""("‘_il"“ length slipped on,
Iatter (‘n;lnpmllul is eapablo: At 88% below zero (C.) it lique- | and ”""f is stoppered by means
fies, and nothing is casier than to keep it liquid in sealed |°f 8 bit of glass rod. Two
tubes. If it then be caused to evaporate—e.g., by sending o | $mall beakers, a rule, and any

New Use for Boot Molassos Retuse,

.y

w7/
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current of air through the mass—a cooling is obtained which
goes down to — 66°  Mercury immediately congeals in such
a medium,  This method of producing a very low tempera-
ture is, morcover, a very cheap one.
b P
DORR'S ADJUSTABLE HAT AND COAT RACK.

We illustrate herewith an improved adjustable hat and
cont rack, which may be constructed of either wood or
metal and in a variety of styles. The hooks, it will be no-
ted, slide upon parallel rods of polished metal, and can be
placed ecither near together or far apart, as desired. The
rods are secured in handsome brackets of either metal or
wood. Fig. 1 represents the single rack; Fig. 2 isan orna

doubly protected by the tight seating ball valve and the water
soal left in the basin after flushing. The overflow is trapped,
as shown in the cut, with a suflicient depth of seal to resist
any ordinary pressure, and much more than ever takes place
in properly ventilated pipes. The valve of this *‘ trapless
closet is regulated by a float, which makes it automatic and
insures an abundant flush when the closet is in use. Cis-
terns and service boxes are unnecessary, but may be used as
safeguards against the possible danger of fouling the service
pipe when, from any cause, the head might fall below the
closet level. The seat of the solid conical plunger is pro-
tected from corrosion by a porcelain non-corrosive coating,
and the vent. V, relieves the soil pipe and overflow trap
from any pressure of gas or foul air. This should always
be provided in waterclosets, in addition to the ventilation se-
cured by the soil pipe. This is a feature that should enter
into all good plumbing work. There is no complicated me-
chanism about this closet; it is strong, simple, and, we are
informed, efficient and inexpensive, It is the invention of
Mr. Jennings, the well known sanitary engineer, of England.
Further information can be obtained at the Jennings’ Sani-
tary Depot, conducted by Mr. A. G. Myers, 94 Beckman
St., in this city.

Fig. 1.

| —t O —
ASTRONOMICAL NOTES.
OBSERVATORY OF Vassanr COLLEGE.

The computations of the following notes, which are mere-
Iy approximate, have been made by students in the Astro-
nomical Department of Vassar College.

Position of Planets for December, 1877,
Mercury.

On December 1, Mercury rises at 8h. 9m. A.M., and sets
at 4h. 53m. P.M. On December 81, Mercury rises at 8h.
87Tm. A. M., and sets at 6 P.M.

Mercury can probably be scen during the last week of
December, after the sun has set, n fow degrees north of the
sunset point.

Venus,

On December 1, Venus rises at 10h. 45m. A.M., and sets
at 7h. 43m. P.M. On December 81, Venus rises at 10 A. M.,
and sets at 8h. 23m. P.M.

Venus will be very brilliant all through the month; it will
pass very nesr the moon, according to the Nawtical Almanae,
as seen st Washington a little south of the moon’s limb on
December 8.

Venus will be at its greatest eastern elongation on Decem.-
ber 11, but will be higher in altitude later in the month.

Mars.

Mars is conspicuous all through the month, but is becom-
ing smaller, and passes the meridian early in the evening.

On December 1, Mars rises at 1h. 10m. P.M., and sets at
Ob. 53m. of the next morning. On December 81, Mars rises
8t Oh. 20m. P.M., and sets at 11h. 44m. P. M,

Jupiter,

Jupiter sets carly and is so nearly in range with the sun
that its satelliges cannot be seen with ordinary glasses,

On December 1 Jupiter sets st 6l 18m., and on the 81st
at about 5 P.M.

mental form of metal rack; and Fig. 3 has a wooden bracket
in the fashionable Eastlake style. Each rack may be easily
taken to pieces for convenience in packing or shipping.
The device is exceedingly strong and durable, and is a neat
and handy substitute for the ordinary large and expensive
stand.

For further particulars relative to agencies, rights, etc.,
address the Dorr Hat and Coat Rack Company, 542 Broad-

Saturn, way, Albany, N, Y,

Baturn, although it appears so pale and 50 small contrast. |
ed with the ruddiness of Mars and the brilliancy of Venus,
is at present the planet of most interest to astronomers.
The ring Is %0 situated with regard to the sun and the earth | business of China and Japan, and tea from other countries
that but little more than the edge Is seen, but the numerous | is apt to be looked upon with suspicion as a spurious srticle.
satellites which pass around Saturn, at different distances | Seventeen years ago the first tea plantations were established
and st different inclinations, give great variety to the config- | in Assam, and the growth of tea in India was regarded merely
urations. Some of these satollites pass along the edge of | as an experiment. The trade steadily increased until, from
the ring, going around in u fow days, and others are weeks | 1,800,000 1bs. of tea in 1861, the export from Calcutta ad-
in their cirenit and depart long distances from the central | vanced 1o 25,000,000 b4, in 1875, The cause of the poor
body. Titan, the lurgest, can be well seen with an ordinary | quality of China teas of late years lies in hasty preparation,
glass. Itisnow (November 16) on the right of the planet! with a view of bringing the teas carly to market.  Small

sl
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The New Tea Reglon.
The tea trade is generally considered as being the exclusive

convenient stand arranged so as
to hold the long tubes vertically,
complete the apparatus,

Its application is almost obvi-
ous. On pouring a little distilled
water into one beaker, and the liquid whose specific gravity
is to be determined into the other, bringing the beakers
under the two vertical tubes so as to immerse the ends of
{ the latter in the respective liquids, and partially exhsusting

above, the liquids will rise to heights depending on their
relative densities. The plug is now inserted, the lengths
of the liquid columns are measured, and the specific gravity
required, is obtained by dividing the length of the water
column by that of the other.—Chemical News.

NEW INVENTIONS.

A new Gasket, patented by Cyrus S.Stoy, of Butler, Ind.,
consists of two thin annular metallic plates, joined together
at their inner edges, having a space between them for a coil
of packing. Intaking the joint apart, there being no part
of the elastic packing in contact with the face of the joint,
it may be readily removed without injury, and may be used
many years without renewing.

A simple Wire Stretcher, the invention of D. A. Smith,
of Marak, K., consists of a forked casting having a squared
upper end for receiving a wrench, and perforated ears for re-
ceiving a nail that prevents the wire from unwinding after
being tightened.

An ingenious Automatic Toy Figure of a Man, invented
by John Schwippl, of Brooklyn, N. Y., performs somersaults
in an amusing manner. A spring inside the body works a
geared shaft, imparting a rotary motion to the arms, which
causes the body to roll over and over.

An Iron Fence Post, patented by 8. 8. Crocker and Albert
Wilcox, of Clarence, Iown, has notches on the front edges
of the upper part to receive the fence wires. In the bends
and angles of the concave post are holes to reccive the hook
bolts by which the wires are locked together, By tighten-
ing the nut of the bolts the wires are druwn into the hollow
of the posts, so that they cannot change their position. This
invention will be of great service to farmers,

Cellar Bottoms are gencrally easily permeated by noxious
gases exhaled from the earth, or crack from the pressure of
gas beneath. To remedy this difficulty Tobias New, of New
York city, has patented a vent for the gases. A narrow
channel is constructed at the bottom of each cellar wall under
the flooring, from which arises an escape pipe, and thence
to the roof of the house. By means of this improvement cel-
lars are freed from noxious gas and are rendered healthy.

A neat Basket, invented by J. J. Cole, of Hillsdale, N. J.,
consists of a single piece of veneer or similar material cut so
that when folded together at the ends it may be fastened at
a single point, where a bandle is also aflixed. It will prove
very convenient for carrying berries or small groceries,

Abraham Morris, of New York city, has invented an im-
proved Sofa Bedstead. A swinging seat section is hinged to
| the lounge frame and a head section is swiveled centrally to
the swinging section, and connected at the upper rear corner
by a strap with the head section of the lounge frame. The
head section has a supporting front foot that fits into recesses
of the lounge frame. It is a convenient article to have in
the house,

A new Water, Grain, and Earth Elevator, patented by Levi
Gallaher, of Businessburg, O., has an endless chain of lifting
buckets, which are connected together by open links, a lower
drum having scoops affixed to it, and which supply the buck-
ets of the chain with the material to be raised.  The upper
drum has chutes so arranged as to register with the buckets
of the chain and guide the water to the receiver. It prom-
[ses to be an invention of much advantage. .

A new Gas Burner Regulator, patented by Eugene Ginss,
(of New York city, consists of a hollow cylinder serewed on
between the burner and gus fixture, Two conically bored
nipples are screwed into the bottom of the eylinder and com-
municate with the interior of the socket, These nip Iﬂ
dircct the head of gas against the side of the oylinder, &‘l
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arresting the solid particles,  The passage of gas through
the nipplos, and its expansion in the eylinder modif y the
pressure so that a uniform light is secured, blowing nvoided,
and gas economized,

Innnew Process for Tanning and Dyeing Leather, invented
by Gonzalio De Cordova and H. N, David, of Brooklyn, and
Morris Wise, of New York city, an extract of the leaves of
the pimento or allspice tree ave nsed, The tanning is rapid
and a rich brown color i3 produced.

Ira A. Paine, of New York city, the well known shooting
expert, has patented a new glass bull for trap shooting. Tha
ball is of the usual kind, but filled with feathers, so that
when hit it will produce the same effect as when birds are
struck by shot, It also enables o marksman to see the effect
of his shot, the smoke having time to disappear before the
feathers can possibly rench the ground.

The ordinary Billiard Bridge in common use is deficient
in many respects.  To obviate these difficulties F, E.

Doughty, of New York city, has patented a bridge by which |

the cue may be supported in any desired position above the
bridge by merely turning the handle of the bridge, The
bridge has a central vertically sliding and guided cue rest,
that is raised or lowered by a pinion connected to the end of

the bridge handle, and intermeshing with an interior rack of |

the sliding rest.
Samuel H. Emanuel, of Gloncester, Mass,, has invented

an improvement on his Combined Overalls and Jumper. ‘
The material forming the front of the garment is entire and |

without transverse seams.  The back is divided across the
waist and a flap is formed in the overalls, which is supported
by three elastic buttoned straps attached to the inner side of
the jumper. A band sewed to the jumper over the waist
gives it an appearance of a separate garment. This isaneat
and desirable article of clothing for working men,

An improved Watch-case Spring has been invented by D.
C. Voss, of New York city. It consists of an ordinary spring,
but with the hook end turning on a fixed rivet or pivot of
the spring, 8o that the hook end of the catch may be readily
locked to or released from a recess of the watch case. The
spring lasts longer and is more easily repaired than the old
style.

A Coffee Roaster, the invention of A. R. J. Langer, of
Mount Olivet, Ky., consists of a sheet iron cylinder with a
shaft extending axially through it, upon which arms or rings
are arranged radially at different points, These arms extend
nearly to the inner surface of the cylinder, and serve to
thoroughly stir the kernels of coffee as the cylinder is ro-
tated, so that the whole mass is equally acted upon by the
heat,

A Detachable Cuff, invented by E, K. Betts, of Lansing-
burg, N. Y., furnishes an ornamental and strong article of
wear. It consists of a continuous back part, sectional inter-
mediate layers, and front parts, and of a face strip that con-

nects the intermediate and front sections, and is extended |

over the end of the cuff and down at the back to form stays
for re-enforcing the button holes at the points of greatest
strain.

Another Cuff, patented by the same inventor, is made with
the back cut narrower than the other parts, so that the cuff
may be sewed on both sides, and all the fullness will be taken
up by the edges and a superior bead formed on both sides.
The back extension is turned inward and thus strengthens
the button holes.

A Fence Post, the invention of G. W. Chandler and S. H.
Ceering, of Moingona, Towa, fits into a bell-shaped base of
hard clay and is bolted at the bottom. The base is filled
with earth to muke it secure. It is an inexpensive plan and
makes a strong fence.

A Liquor Shaker and Strainer, invented by W. H. Trepus,
of Chicago, I1L, will be a great convenience to bartenders.
In the cover, with screws on the cup, is formed a strainer,
covered with a close fitting cap. In the bottom of the cup
are two small holes covered with a valve, the stem of which
passes through a hole in the bottom, fitted with a spring and
ends in a knob. When the ingredients are shaken up in the
cup, the cap of the strainer is turned back, and by pressing
the knob of the valve stem, air is admitted and the contents
can be poured out. ) ’

A Nursing Apparatus, invented by G. F. White, of Mid-
dletown, is intended to prevent sore nipples. The mother’s
milk is drawn off by a simple device into a vacuum bulb,
whence it is sucked by the infant while the milk is still
warm.

A new Window Shutter has been invented by W. B.
Everett, of Hyde Park, Mass,, which provides for ventilation
while a protection against the sun and storm, Itcan also be
turned into an awning. It consists of an outer and inner
shutter frame, the latter so hinged to the upper end of the
former as to be thrown outward, while side wings close th.-
the sides. The shutter slats have supplementary slats which
are thrown up when the shutter is inclined, thus ?-xclmling
the sun and admitting ventilation. It is o desirable im-

yement to s house.
pﬂ;\“]’;:,::m Rack invented by 8. W. Sheldon, of New York
ks, the upper having notehes,

city. has three rod-connected dis
B est disk s beveled edge.

the middle one holes, and the low
1t is easy to use and answers the purpose well, ;

An Evaporator, patented by J. M, l(um!nlph, of Somerset,
0., consists of nn evaporating pan, extending xm.mml the u'.p,
sides. and bottom of a sliding firebox, whose main smokepipe
? tub to heat up the liquid therein, prepa-

The firebox is open at
A second smokepipe reg-

passes the cleansing
ratory to its being let into the pan.
the front through the evaporator.

Scientific merican,

istors with the five through the evaporator, It used up all the
heat of the fuel and is thus economical,

Ina new Hat Die, invented by R. L, Goddard, of Palmer,
Maoss,, the shell 18 provided with holes in the top through
which steam 18 admitted, A cross bar s secured detachably
to ity top by screws, the ends of which overlap. The die is
kopt from heing drawn up too far by a flange formed around
its lower edges and which fits fnto a rabbet in the lower side
of the sholl. 1t Is u conveniont dovice,

A new Grain Tally has been patented by Phillip Thomas,
of North Huron, N. Y. Tothe forward end of the operating

rod, the lower end of which is pivoted to the forward part
of the hottom, To the forward edge of the hinged bottom
in pivoted the middle part of o bar which passes through the
guide keeper, attached to the upper part of the hopper, The
| measure cannot be removed without operating the register.
| Tt is o simple and aceurate device.

A Bung Extractor, the invention of W. A, Wiley, of Alle-
gheny, Pa,, consists of a spindle carrying at its lower end a
a wood screw,  To the stand which supports the spindle a
forked lever is attached which draws the bung. It is easily
and quickly operated.

An improved Spring Seat for wagons has been invented by
L. J. Bazzoni, of Newburgh, N, Y, It consists in suspending
the bottom of the wagon body from the reach bars of the
| seat, the bars being supported at their ends upon strings.
The bottom nnd seat are thus elastically connected, and the
driver 18 saved from shocks,

A Wharf Lamp has been invented by L. L. Wilson and L.
S. Reagle, of Centre Point, lowa. A horizontal bent tube
with stop cock extends from the oil reservoir and is plugged,
the sides being perforated for a short distance near the end.
A wire gauze tube, containing an asbestos filling, surrounds
this point. The asbestos wick is indestructible and is easily
changed when dirty.

Mr, James F. Callaway, of Louisville, Ky, has devised an
improved Apparatus for Heating all Olasses of Railway Pas-
senger Cars by Steam, derived from the locomotive boiler.
A steam pipe leads from the dome of the locomotive and
traverses the floor of the cars, the main pipe extending along
the sides or middle of the vehicles, and branches leading
laterally beneath each seat. Ingenious valves are arranged
for allowing escape of water of condensation and controlling
admission of the steam

it == e——
Tests for Vision,
Dr. B. Joy Jeffries, 15 Chestnut street, Boston, Mass,, is
desirous of ascertaining what proportion of people with
normal eyes, that is, who do not wear glasses for distant
objects, and also of those who have their focus perfectly
corrected for distant objects by glasses, are gifted with a
visual power above what is now considered good average
vision, called vision one.
| The following letters are selected as nearest in size to
| the test letters used by oculists all over the world. The
| letters should be hung up in a goodlight; and those of our
| readers who are able to see them distinctly, further off than

100 feet.

lever of the hopper is pivoted the upper end of connecting |

\
!

| 80 foot 80 feet.

!

!
. 60 feet,

18 feet.

25 feel.

40 feet

the number of feet marked against each (which would be
normal vision), are kindly requested by Dr. .h-.ﬂ'rms to m:mli
him us above this information on a postal card,simply stating |
which letters were read and at what distance. From this he
| hopes to compile and publish some important data. |
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Gorman Conl.

Hamburg has been thescene of a rather novel exhibition,
that of German coal, which we are told, has excited much
intorest among German patriots and commercial men.

The idea that Germany should endeavor to emancipate
herself from the English market and produce her own coal
has, it appears, acquired a powerful hold upon the national
imagination, and hence the promotion and development of
the German conl trade has come to be looked upon as a
matter of patriotism. It is also alleged that Westphalian
coul is superior in heating power to English, and Senator
Godeffroy, in his address on the oceasion of the opening of
the exhibition, even made it appear that Germany is in
possession of coal flelds incomparably larger than any that
England can show. The Westphalian coal basin alone, said
M. Godeffroy, is capable of producing for seven centuries to
come the same quantity of best coal annually that all Eng-
land now yields, and beyond this, the basin is not yet fully
explored, and is probably capable of material extension.
With all these supposed advantages Germany has not yet
been able to beat England out of the field on her own
ground. The city of Hamburg imported in 1876 about
1,500,000 tons of coal, of which about six sevenths were the
produce of England, and only one seventh of home produc-
tion.

i —

Wooden Money.

Advocates of inconvertible paper currency may perbaps
derive some satisfaction and encouragement from the fact
that from the reign of Henry I. down to the period of the es-
tablishment of the Bank of England the legal tender money
of England was fabricated out of wood. This instrument
was called an exchange tally, and by virtue of it the holder
was entitled to receive from the Crown the value inscribed
thereon. It really consisted of one half of a four sided rod
or staff, on which, when in its entire state, the sum it pur-
ported to represent was carved in transverse notches, vary
ing in width for thousands, hundreds, scores, pounds, shil-
lings, and pence. These signs were for the unlearned; for
the advantage of those who could read, the sum was written
in ink on two opposite sides of the staff, and, finally, witha
knife and mallet the staff itself was split in two longitudi-
nally. One half, called the tally or check, was given to the
person for whose service it was intended; the other half,
called the counter tally, was laid up in safe keeping until its
corresponding tally should be brought in by the person who
had last given value for it. Its intrinsic value was, of course,
only that of the wood on which it was composed, but by re-
presentation it denoted large sums. It was a current token
of real money, and served actually to distribute it from man
to man by this exchange. From this primitive tally was de-
rived the Exchequer Bill, first introduced in 1696 by Mr.
Montague, the Chancellor of the Exchequer. The word
“bill,” too, was no doubt obtained from the Norman French
word, &ille, which means a staff. Bank post bills and bills
of exchange in our own day came from the same wooden
base, and soldiers are said at this hour to be **billeted,” be-
cause formerly they tendered wooden ‘* billes " or tallies to
the victuallers upon whom they were quartered. In olden
times officers of the army who were taken into the King's
own pay were said to be put on the staff, that is, they were
paid with exchequer tallies, or wooden money.

e e
An Unknown Narcotlie FPlant.

I am tempted to notice a plant that grows here of such
strong narcotic powers that, in the hands of a skillful prac-
titioner, it will produce coma of any intensity or duration,
or even death itself when so intended. The knowledge of
this plant is confined to a few families, who transmit the
secret as an heirloom from generation to generation, and the
heritage is highly prized, confirming it is thought the power
of miracle workers and priests. For the plant is in many
ways used in aid of solemn imposture, superstition, and
even crime.  The power thus exercised is called * wanga,"
a word that inspires the African with awe and dread. The
wanga priest can throw into a death-like coma, and knowing
the moment of returning consciousness, he will make a show
of recalling to life, If a burglary is to be committed, he

can, by means of his art, cast a deep sleep on all indoors;

and one may understand how he can attain other forbidden
ends in the same way. An experienced botanist could not
fail to discover this plant, which, as an anmsthetic, would no
doubt prove a valuable acquisition to medical science.—
Major R. Stuart, Fort au Prince,

Bullet Making.

Thoe manufacture of bullets is not so simple as it used to
be. At Woolwich, England, the melted metal is poured
into a receiver, and as soon as it solidifies, but before it is
cold, it is forced by bhydmulic pressure through cylindrical
holes in the form of long strings. This process is to pre-
vent the formation of air bubbles in the bullet, which would
cause it, when fired, to swerve from its course. The leaden
strings are thence carried to the bullet moulding depart.
ment, where they are cut into lengths and roughed; then
shaped in one machine, and finished in another. They have
now to be plugged. These plugs were formerly made of

| wood, but are now prepared from o special powder, which

solidifies after being pressed into form.—Jronmonger,
e e—
INK staing in cotton or lonen can be removed by wash-
ing in salt and water, This should be done before the
fabric is washed with soap,
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New Agricultural Inventions.

A now Butter Mould has been devised by Mr. Augustus
W. Faris, of Red Sulphur Springs, West Va., which presses
out the milk and water from the butter and forms it into
neat of uniform size, 5o that it can readily be
stowed in boxes for transportation, and for the retailer.

Mr. Philip Leitz, of Baton Rouge, La., has patented a
Machine for Cutting Sugar Cane, or Corn, Cotton Stalks, and
Stubble, As the apparatus is drawn forward, upper knives
first meet the cane and cut off the tops, and thon lower
sot of knives cut off the bottoms. These knives may be ad-
justed to work higher or lower, with reforence to the ground.
Tho new features consist mainly in the mechanieal construe-
tion,

A novel Ditching Machine, dovised by Mr. Peter N. Fow-
ler, of Smith’s Mills, Ky., embodios soven new devices. In
rear of tre machine is alarge wheel having a wide smooth-
faced rim.  Around this passos an ondless chain of buckets
formed of sharp edged steel bars,  As these begin to rise at

the lower side of the whoel, the soil within them is separated | The dark yellow, insoluble residuo
plate, which retains the [ with hot water, then taken up cold by a mixture of cqual

from the ground by the edge of the
material in the buckets as they pass upward.

| proclivities of even the fmost conscienceless of conductors.
l Those of our readers who may desire further information
| conoerning any of the above described inventions, can ob-
| tain the same by communicating with the inventors at the
addresses named.

A New Dyestuff trom Anthracenc.

A mixture of glycerin and concentrated sulphurie acid re
acts upon the dyestufls derived from anthracene nnd produces
I now compounds, which likewise possess coloring properties. |
As yot only alizarine and mono-nitro-nlizarine have been |
tostod in this respect. By heating o mixture of 1 part of |
alizarine paste, 2 parts of white glycerin, and 2 parts sul- |
phurie acid of 66° B., the liquid becomes rapidly dark brown,
and a large quantity of gas is evolved containing sulphurons |
lu(‘hl and acroleine. The temperature is kopt for some timo
Lat 2000 C. (892° Fah.), in order to accomplish a perfeet con-

version of all the alizarine, It is then allowed to cool, the
product poured in a large quantity of water and filtered,
in washed several times

parts alcohol and water, in which the new dyestufls dissolve,

chemieal composition, but differ in color. German amber
is found only of light colors—yellow, white, and pink—
while Roumanian amber is red, pink, brown, blue, green,
and black. Theso colors are frequently found mixed in s
gingle picee, and we also have lumps with silver colored
veins and gold specks.  On acconnt of this variety of colors,

[the Roumanian amber is highly esteemed, and darker and

more beantiful pieces are more costly than yellow amber,

especially a8 they are more rare,
e re— -
The Flight of Partridgos,

To the Editor of the Soientific American :
Why is it that a covey of partridges cannot fly across the
Mississippi river? At this point the river, during low water,
i8 1,200 yards wide, and 504 feet above tide water., I have
seen whole coveys go down into the water at 600 yards;
though in hunting I have scen single birds go nearly as far
to windward, until they rose to the height of 40 feet, and
then follow the wind to cover. A covey started from imme-
dintely helow Natchez, Miss. (an altitude of 260 feet) to fly
ncross the river (at that point the river is 1,000 yards wide),
They came ““like shot,” almost describing a ““ bee line ™ from

Mr. John J. Smith, of Unionville, Mo., has patented a | The shades of red nnd pink which they yield in dyeing are | (e altitude to the bed. They were unable to pereh, and
new Sulky Harrow, which adapts itself to the surface of the | mora yellowish than those of alizarine, the violets are more | what were not killed by striking the houses, were picked up

Its parts may | bluish, and the browns moro reddish, while the blacks are | oxhausted (October, 1871).

ground, however uneven said surface may be. |

They batch here during May,

be separately or simultancously raised from the ground in also finer than with alizavine. With ammonin and carbonate | Frequently the nests are broken up in April: they then con-

passing from place to place or to clear obstructions,

A new Grain Separator for Thrashing Machines, invented
by Mr. James M. H. F. Shepler,has an improved straw carrier
h:\' which all the grain that passes over or through the sepa-
rator issaved and returned to the grain clevator of the
thrasher. Another device prevents the choking of the riddle
and keeps the same perfectly clean around and below the
stacker.

Mr. John F. F. Porter, of Booneville, Miss., has patented
a new Fastener for Colters and Plow Standards, It may be
applied to any kind of a plow, is not liable to break or get
out of order, and holds the colteror standard firmly in place.
The colter may be raised or lowered as desired.

Mr. Royal W. Barnard, of Fayctte, Iowa, has devised n
new Butter Worker. It is made in the shape of a foot, one
portion of which is made flat for packing, and the other '
portion has flanged edges to scrape down the butter from the |
sides of the tank, and also to prevent the grinding of the
grain of the butter by not permitting washing or rubbing of
the same. '

New Mechanical Inventions.

Messrs. Nimrod Gooder and Bernard Lavin, of Kansas-
ville, Wis., have devised an improved Machine for Punch.
ing and Shearing, which enables cold punching, shearing,
and similar work to be conveniently and efficiently per-
formed. The new feature resides in the combination of a
vertically guided and interchangeable tool with a pivoted
actuating cam lever, and interchangeable equalizing plate
acting on the top of the tool and with a pivoted spring en-
gaging the lower part of the tool. By retracting the spring
the tool may be easily changed.

An Improved Rock Drill has been invented by Mr. W.
W. Gaines, of AuSable Forks, N. Y. Ordinarily the serpen-
tine groove which gives motion to the slide valve in these
machines is formed of a single segment of a cylinder made
of hardened steel. In the present instance it is made of two
separate pieces of metal. This is claimed to obviate the
danger of the segments cracking and admits of their easy
removal from the piston head when they wear out.

A new Car Coupling, devised by Mr. Christmas P, Byrd,
of North Cambridge, Mass,, has a releasing lever which ex
tends down to] the drawhead and throws back, by the comn:
cussion of the latter, trigger mechanism s0 as to release a
sliding pin and drop the coupling pin into the drawhead
and link for coupling. The coupling link is held in the re-
quired position for entering the opposite drawhead by a
crank screw and head adjusted from below the drawhead.

A curious and novel device is a new system of Buoyant
Propeller Wheels for Vessels invented by Mr. Laurence
Brown, of Chatham, New Brunswick. A number of airtight
polygonal drums are arranged to turn in bearings on a sup-
porting frame, upon which frame the saloons, ete., are erec
ted. By suitable machinery these drums are revolved
and csuse the propulsion of the entire structure, on the
principle of an airtight float or box which, when upset or
turned, will change position and move over to the side
towards which it falls.

Mr. Ezekiel Delano, of Greenwich, Conn., has devised o
new Addressing Machine, wherein devices are embodied for
addressing papers and packages rapidly without the sticking
of the label strip 5o ux to clog the machine, and also for re
moviog the papers or wrappers.  The construction is very
ingenious and well calculated o save time and labor.

Mr, Henry D. Rodgors, of New York city, is the inventor
of the latest machine for making ear conductors honest. It
i & Fare Register, shaped something like o large watch and
containing & bell and & moving strip of paper, which last
pases from one spool upon another. On the paper are
marked numbers indicating the number of fares received,
each number being greater than that preceding by the sum
of one fare. When the conductor pushes down a follower,
the bell is sounded and the paper moved to the second spool |
At the same tims one of the numbers marked on it is per-
forated by s needle. The last number found punctured re-
presents the total of fares taken, The devico bs of exception-
al ingenuity, and Is well calculated to check the thieving

of soda it yields an orange-red solution, while nlizarine with

alkali dyes purple. - If aleohol is added to these solutions
they become dicroitic, namely, in transmitted light red and
by reflected light green, It reacts toward alum the same as
alizarine, and also resembles it in its other physical proper
ties, such as its reaction toward soap, acid liquids, chlorine,
ete.  With like treatment the mono-nitro-alizarine produces
peculinr results.  On treating the washing water with caus-
tic sodn, a dark indigo blue precipitate is thrown down,
which is reduced by tin salt and caustic soda solution to a
pink liguid, which becomes covered with n greenish blue
lustre, The precipitate collected upon the filter consists of
two different substances, which may be easily separated by
a cold mixture of alcohol and water. The substance, casily
goluble in this, dyes violet with alum mordants, bluish-bluck
with strong iron mordant and a mixture of iron and alumina,
and bluish grey with weak iron mordant. The other and
less soluble substance dyes quite o fine black, a “grey violet,
and instead of red a pink, and for brown a catechu brown
without any red admixture. Both dyes resist sonp well,
chlorine not so well, and are destroyed by strong acids.

Dyestufls of the anthracene series are known already which
produce a violet with alum mordant.  One of these is ob-
tained by the action of ammonia upon anthrapurpurine in
¢losed vessels, and has been found by Perkin in crude ali-
zarine, It seems to be identical with the purpuramid of
Stenhouse. The other was put into the market about a year
ago by Gauhe & Co., of Barmen, under the name of ““ anthra-
violet,” but possesses no special interest from an industrial
point of view. According to N. Potier's investigations (Soe.
Ind. de Rouen, Sept. and Oct., 1876), this anthraviolet dyes
uneven and with difficulty, and the colors produced do not
withstand either soap or chlorine

given by Campeachy wood, and which can replace them,
specially by the very fugitive steam dyes, would be of spec-
inl interest. Both of the dyes obtained from nitro-alizarine
by the author seem to satisfy these conditions. As regards
the constitution of these substances, the author thinks that
in their production the molecule of glycerin takes part in the
reaction, and therefore they may perbaps be regarded as
glycerides. He reserves to himself the right to subject the
other dyestuffs of the anthracene series, such as purpurine,
isopurpurine, ete., as well as the non-dyeing members of the
series, anthrachinone and nitro-anthrachinone, to the same
treatment.—Bulletin Société Chimigue,

e,
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Poison in the Oven,

Sixty-six persons living in the neighborhood of the Pare
Monceau, Paris, were almost simultancously seized with
symptoms of lead poisoning. The attention of a sanitary
association was directed to the epidemic and a long investi-
gation was then undertaken as to the cause of so many
disasters. The water, wine, and groceries used by the suf-
ferers were found to be unimpeachable. It was discovered
however that, with two exceptions, all the patients had
bought their bread from the same baker, and as to the two
exceptions they had unwittingly consumed bread in an eat-
ing house which was supplied by this baker. The baker
himself and his assistants were more severely poisoned than
the majority of their customers. This led to an examination
of the stove, and the places that would come in contact with
the outside of the bread, and it was then finally revealed that
the baker burnt wood brought from old houses recently de-
stroyed. It had constituted the wainscoating. of the house
and was covered with several layers of paint, which the
heat converted into pulverized oxide of lead, and which
naturally adbered to the moist surface of the loaves. In
consequence of this discovery a regulation has been issued
by the Prefecture of Police forbidding bakers to heat their
ovens with wood derived from old houses,

—~ e
Roumanian Amber,

One of the natural products of the Danublan Principali-
ties Is amber, which, however, differs totally from the Ger-
mun product found on the shores of the Baltic Sea.  Both

ure the fossil resins of antediluvian trees, and agree in

| to imitate.

| is the process used by the French artisans: Make astrong so-
A dyestuff which yields a series of colors similar o those | tiog o

tinue to lay and hatch and bring their broods out during
August. In the case cited at Natchez, Miss., they were old
birds, or rather of the May brood. T have seen coveys, dur-
ing the first quarter, fly from drift pile to drift pile, and ac-
complish their migrations in that manner. Drift does not
generally run in the Mississippi river, only from November
to June, Their migrations are always westward.

Bartlett's Bayou, La. C.F. 8.

Tosting Wool by Entomological Knowledge,

A practical example of the value of a knowledge of ento-
mology in connection with commercial transactions is afford-
ed by M. Viret's suggestion in the Journal de U Agrioulture,
of a simple method of detecting the admixture of inferior
foreign wools with fleeces purporting ta be of superior qual-
ity. In certain cases the identification of wool is easy, Rus-
sian and Buenos Ayres wool, for example, being readily dis-
tinguished from all others by the presence in the fleece of
wild oats in the one instance and a peculiar variety of small
thistle in the other. But in German, Spanish, Australian,
and Morocco woolsno such test is applicable. To distinguish
between these, M. Viret recommends us to have recourse to
entomology. The fleeces from each of these countries will
be found to contain coleopterous insects peculiar to it, and
by an examination of these the real source of a wool in flecce
may be indisputably determined by whatever name a dis-
honest stapler may have placed it on the market,

Brack Frxmsin ror Brass—Optical and philosophical
instruments made in France often have all their brass sur-
faces of a fine dead black color, very permanent and difficult
The following, obtained from a foreign source,

lution of nitrate of silver in one dish and of nitrate of cop-
per in another. Mix the two together and plunge the brass
into it. Remove and heat the brass evenly until the required
degree of dead blackness is obtained.

“Is Ta1s a foreign country?” asks an American journal.
*“ Russian leather is made in Connecticut, Bordeaux wine is
manufactured in California, French lace is woven in New
York, Italian marble is dug in Kentucky, Marseilles linen
is produced in Massachusetts, English cassimere is made in
New Hampshire, Parian art work comes from a shop in
Boston, Spanish mackerel are caught on the New Jersey
coast, and Havana cigars are rolled out by the million in

Chicago.”
| —

A yopr of producing tissucs printed in relief, imitating
gold, silver, and silk embroidery, has been patented by M,
Coffin, in France. The pattern is printed on satin by means
of engraved plates and with gilders' fatty mordant, and, af-
terwards, the fine parts of the design are printed with the
same vehicle with the addition of gold or silver in powder.

A —

Tue quantity of herrings caught this year on the Danish
coasts is said to be enormous, and it is hoped that these fish,
which suddenly deserted the Danish waters about three hun-
dred years ago, after having for centuries represented the
chief source of revenue to the country, may now again di-
rect their migrations to the Danish coast.

et B

Tur Atlantic Monthly does honor to one of 1ts old con-
tributors by issuing o life-size likeness of the Quaker poot,
John Greenleaf Whittier, in commemoration of the anni
versary of the poet’s seventieth birthday. The lithograph
was executed by Mr. J. E. Baker and is in the highest
style of the art. It can be obtained from the publishers,

0. Houghton & Co., Boston, on remitting the price, §1.00.
B : e, SN

Tux depositors in the savings banks of New York city
cent interest; but they are required to deliver up s |
more than half of their interest money in the shape
sonal taxes to the extravagant Tammany Ring
city government, and have run up the annual |
on savings bank deposits, to 2.65 per cent,

P —-—
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More than twelve thonsand crank shafts m-hy

Chester Stool Castings Co, oW running ¥ yoars ounstant
W80 Prove them stronger and more durmble |
fron,  Soe ndvertisomont, pagoe 20, A P

Diamond Planers, 3, Dickinson, 4 Nasan 8., N, Y,
~ Bafoty Linon Howo for faotories, hotels, and slores, at

JOwost rtos.  Groeno, Tweod & Co,, 18 Park Muoe, N.Y.

4. Twmiwi

(1) J. H. asks: Oan you givo us n rule to
mossire the helght of a treo o other standing object
near enough for practical purposes? A, Place a small
mirror in a level position on the ground, st & Hitle dis-

Ads | tanco from the tree, and then step backward until you

mmmn nw.,x:m.uvu.vus. Drll, and
A 1A Al “ . . »
Wm" mmll oxtrns, $12.  W.X.Stovons,

Lansdell & Leng'sLevor and Cam Gate Valvos, Cheap-
bost. Leng & Ogvdon, 212 Poar] St., N.Y.

~ Applicable ax are the Varnishes and Japans of Hyatt
& Cos and sucoessful nx they are with the artisan and
manufacturer in ooach, car, carriage, furniture, sowing
-machines, organs, and gonorl muchinery, in wood, fron
and tin, tholr use Ia rocommended by them for their col-
price list. Offioo 26 Grand S¢., N. Y.

For Sale, Exchange, or To Let.—Large Factory, with
‘engine comploto. Addross P.O.Box 470, N. Y .city.

Root Blowers, No. 1, 2, nnd 4; nlso s No. 5 Sturtevant
Mower—all suitable for oupola or forges—and u No, 0
Hot Blast Heater, in porfoot order, at very 10w prioes.
Addross Hill, Clarke & Co., Boston, Mass,

 Bishop Stave-Sawing Machine for light work, Novelty

Iron Works, Dubugque, Iows, sole manufacturers. 1t
makes the best stavo, uses less timbor, outs with the
‘grain, and makes 6000 to 9000 per day. We also build
Barrel Maohinery for * Slack Work,” Gavge Lathes, ete.
Send us your address for eirculars.

Manufacturers of Lock Nuts will please send price
‘nnd deseription to Box 23, West Troy, N.Y.

Wanted.—Light Second-hand T iron to lay 134 miles
truok. Send prices to Potsdam (N.Y,) Lumber Co.

The $5 Rifle adyertisod In this lssue by Messrs. Turner
& Ross, weil known and reliablo dealers, Is really o groat
bargain, and it 1s s0ld for a groat deal less than {ts ne-
tual cast.  Thoy tll orders promptly.

Wanted—Blowing Engine, large air, small steam oylin-
der. Addross Vacuum Oll Co., Rochester, N. Y.

Nolse-Quieting Nozzles for Locomotives, Steamboats,
eto. T.Shaw, 915 Ridgo Ave., Philadelphia, Fa,

Organ Blowing Hydmulic Engines; best and cheap-
est. Roosevelt, 80 W. 18th St N, Y.

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

Shaw's Mercury Gauges, U, 8. Standard of Pressure,
015 Ridge Ave., Philadelphia, Pa.

Shop Stoves. Crawford & McCrimmon, Brazil, Ind,

Bolt Forging Mach. & Power Hammors a specinlty.
Send for circulars. Forsalth & Oo., Manchester, N, H,

For Town & Village use, Comb'd Hand Fire Engine &
Hose Carriage, 850, Forsalth & Co., Manchester, N. H.

Best and Cheapest Wagon Tire Upsetter, only $12.
Cireular free.  H. W. Soaman & Co., Miliport, N. Y.

John T. Noye & Son, Baffalo, N. Y., are Manufactur-
ors of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealers in Dufour & Co.’s Bolting Cloth.
Send for large {llustrated eatalogue.

Power & Foot Pr , B Co., Bridgeton, N. J.

Solid Emery Vuleanite Wheels—The Solid Original
Emery Wheel — other kinds imitations and inferior.

#eo the top of the troe reflocted In the eonter of the
mirror, Holght of treo=
Your holght xdigtance of treo from mirror,
Your distance from mirror,

(@) F. O, IL says: 1. T bavoa boller that
s 22 nquare foot of heating surface, contalns 90 gals
lons water up to water gauge, will evaporate 20 gallons
of water por hour, with ordinary firing.  What horse
power bs It A. As wo have frequontly explained, (hero
Is no standard for measuring the power of the boller,
that Is genorally sccepted. 2. I have sevn men working
In a foundry pass their finger through the melted fron
M It ran from the cupola without recelving any burn
whatever.  Can you explain the phllosophy of this ex-
poriment? A, The molsture on the skin s converted
Into vapor, which forms a protective covering, 8, How
can the ordinary bars of cast fron (plg fron) be broken
#0 88 to be melted in o cruciblo or xmall capola? How
are very heavy masses of cast fron broken, snch as
cannons, heavy machinery, ete,, to be remelted? A,
Cast fron can be broken with blows from a beayvy hatm-
mer. Dynamite has sometimes been used for large
masses,

(3) J. A, M. asks: What is the method of
setting the valves of the Corllss engine, and regulating
the cut-off* A, Advance the eccontrie until the valve
has the proper lead, and then adjust the tripping ar-
rangement by teial,

(1) A. W. asks: What is the best thing for
making a person grow? A. Good food and good
habits,

(5) L. M. C. asks: 1. What is steam pack
ing! How i it constructed and used in the pistons of
steam engines? A, It ordinarily consists of metallic
riogs, which areset out by the prossure of steam. 2.
What course would you advise a young man twenty
years of age to pursue in order to learn to be a compe-
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Is constant circulation, You can put the plpoas far |its tarnfahing? A. Mix equal qoantitfes of Canada
down as you please by armnging the discharge as indl- | baleamn with very clear spirits of turpentine until the
cated, whole I# of the conalutence of ordinary varnish. Ap-
(13) R. R. R. asks: How is the Atlantic Pl o the nsual way,

cable repatred when broken (n mid ocean, and how do | (24) W. G. axks for (1) & recipo for gilding
thoy Aind the place whore the break occurs?  A. The | birnas by dipplog In acids? A, The gold bath s cons-
calculation 1 based on tho prineiple that & curront of | posed of distilled water, 17 pinte; pyrophospbate of
olectricity, having two or more courses open 1 It, will | soda, 8 ozs.; hydrocyanic acid of ¥ prasslo acld, § of
divide Itself; and the current on sach course will be In  an oz, ; erystallized perehlorido of gold, | ox, The py-
exaet proportion to the reslatance of that course s | rophosphate (s dissolved In 16 plnte of water, heated,
compared with the others, When the cable Is lald, the | filtered, and eooled. The filtered soluthon of the gold
Toslstanco of the entire length {s measured, and from  chloride ls added, and then the hydroeyanie acld, when
this ix calzulated the average resistanco per mile. Now  the wholo Is raised nearly to the boiling polot for use.
If a break occura, the current will escape through the  Before entoring the bath the articles should be passed
water, and the resistance of the cable will be agaln  throgh o solutlon of water 2 gallons; nitmte of bl
moasured and compared with ita previons resistance;  noxide of mercary, § oz.; sulphuric seld, § ox 2. Aod
this gives the figures of a proportion from which lhfforlh.hul’clnwmwmk birass articles before
distance, In miles, In calenlated; this caleulation is | dippingy A. Caustic potash dissolved (o 10 tmes its
made at Nowfoundland, and at* Heart's Content,' | welght of water.

and o mean of tho two rosults I taken. Two vossels
furnished with grapples safl over the place Indlcated (25) M. V. asks for a process of nickel
until the two ends are found, when they are drawn up plating without abatzesy?. &, alo (e plaiug wsel
and woll spliced. place n concentrated solution of zine chloride, Dilute
it with from 1 to 2 volumes of water and heat to boil-
(14) 8. H. K. says: 1 have found a vege ing. Redissolve any precipitate with & few drops of
tahlo color for the halr which makes a very natural hydrochlorle scid, As much powdered sine s can be
brown or black. As I have ft, it s not a fast color. taken on the pointof & knife s then thrown In. Add
When applied to the hialr it can be washed off, but will nickel salt (chloride or sulphate) until the lguid is dis-
not rub off.  What can be combined with it to make it tinctly green, Then patin the articlos previously well
n fast color, or what conld be applied to the hair, after cleanod with some zine fragments.  Boll for 15 minutes
the color Is on, to set it? A, This can only be deter- when the nickel coating is finished,

mined by experfment. You may try solution of chlor- asks rule

Ide of tin, tannin, sumac decoction, acetate of iron, ma(?ng;gcrE! g{ch mfo:;:m u::”l:d cul'ath:g
and alumios, cream of tartar, ete,, applied before or wall? A. Allow 734 bricks per square rootwh:.o:::y :
Aler, or mised with tho dyestuft. inches of thickness of wall, Thus a 14 inch thick wall

n(:?) W.J, C. says: Ihave a telegraph line § | will require 2614 bricks per square foot.

mile long,stovopipe wire,with ground plates 80x38 inch-
os; one in a well and the other buried in moist earth (27) P. 8. asks for the proper composition
with its upper edge flush with the surface, How many gf:mﬁ»le plugs, attached to crown sheets of steam
cell gravity, 4l x 434 Inches, wil give & fair wound, | bolie Moy u:.':!:' i e
using two common office sounders? A.Your ground con- | parta ¥y '

nection is not safficient, and will roquire about ten cup well mixed, make avery zood safety plug, The melt-
cells, unless the magnet wire on your sounders is very | 10§ point of this proportion is about 300* Fah., and
fine. Connect your ground wire at each end with the | this * ‘:’: I‘;‘” ":';_‘;‘m of steam: 4t 70 1be. per
el Choane s pieton i e A

(16) L. H. McF. says: I have scen bottles 98) J. T. asks f Arabls. black Tk
of oil and phosphorus proparod In such a way that (28) J. T. as Sl il DK o
when the cork {8 remoyed, admitting air, the contents | bemade with nutgalls and copperas? A. Bruise 12
of the bottle become luminous, Pleaso inform me | 1b# Aloppo nutgalls, boil in 6 gallons of soft water for 1
what kind of oll and phosphiorus, and how to incorpor- ' hour, adding water to replace that evap Strain
|

Americai,

ate them to use? A. Heat the ol (olive ofl) to about | A0 boil the gallsagain in 4 gallons of waler for 3§ hoar;
the temperature of bolling water (212 Fah.) and drop 'olnln and bofl with 214 gallons more water. Strain
in the phosphorus in small pellets. Ordinary stick phos | and mix the liquors. Add £3¢ Ibs. coatwely powdered
phorus is used—it dissolves in the hot oil. i:"""&“d”‘”-g;lm in '“;fk":: ﬁ
: o dissolved ter through
(17) M. R. asks: What fulminating mate- | ,,m:r,.w,,‘m“ lnedmhkh'k.

rial s usod tn small cartridges? A. The falminate of | o9 5 B 3 Jr sskebow gold snd sil-

tont steam ongt ? A. He shonld a of

Instruction such as is given in ou; best techmical

.

.~ (6) J. W. S, asks: 1. How much advan-
tage has the best automstio governor out-off engines
over the best throtthng engines? A, You will find
some notes on the subject on p. 891, vol, 30, of the
Somxroro Axemicax, 2. Is a valvo which cuts off and
admits the steam better than two valves for doing the
samo, one riding on the back of the other? A Gener-
ally the clearance will be somewhat less in the case of
the former arrangement, and there will be less mech-
anism and fower wearing parts.

(7) P. G. asks: Is there any tool giving the
exact length of & circle, in drawing that clrele? Would
such atool be of any practical use? A, We do not
know of any such instrument, It would be of some

yisg lly used. To prepare it, 1 oz, of mer- |
cury is dissolved by a gentle heat fn 844 measured ozs, vor bronze powders are made? A Gold bronze pow-
of nitric acid (of speciflc gravity 1°4), and the solation | 367 18 made by melting tcgether fn a crucible over &
ispoured into 10 measured ozs. of alcohol (specific | Clear fire equal parts of sulphur and white axide of tin,
gravity '830); action soon with the evolation of A SUr until they become s yellow flaky powder. Siver
coplous white fumes, and the falminate is deposited in | Dronze powder ismade by melting together 2 Ibs. cach
white crystalline grains, which are washed with cold | Of tin and bismuth, and adding 1 Ib. of quicksilver.
water, and dried ot & gentle heat. It explodes at a | Poundall together into a powder,
temperatare of 390* Fah., by friction, percussion,and | (30) C. W. P. asks how to granulate cop-
by contact with strong acids. For percussion caps and | per infine grain? A Ladle the refined copper from the
cartridge a little chlorate of potash, or more commonly | furmace into cold water,
niter, is added to the fulminate.
4 | (31) M. G. L. asks: How canI harden a
(18) L F. D. asks: What metal will heat wooden pulley? A. Boil for about 8§ minates In olive
and cool the quickest? A. Pare cobalt, nickel and iron | of) and allow it to dry.

have the lowest specific heats, i
Will smmonia act corrosively on copper oriron? A. | (99) E. G. asks (1) for a silver bronze pow
der? A. Melt together 1 02, each of bismuth and tin,

On copper, yes; on iron, no.
Will a fluid continue to Increase in pressure if con- | then add 1oz, quicksilver, cool aud powder. 2. How
can [ make blue bronze on copper? A.Clesn the metal.

usc it simple and cheap. | fined in a vessel and kept at a degree or two above the
(8) T. J. R. asks: 1. Would itnot be a bet- | bolilng point? A. The pressure will remain constant

Caution.—Our name s stamped in full on all our best

ter plan if, in reducing the area of grate bare In burning ' as long as a uniform temperature is maintained.

polish, and cover the sarface with a fluid obtalned by
dissolving vermilion in 8 warm solution of sada, to

Standard Belting, Packing, and Hose. Buy that only. | seroenings with a blower, instead of bricking up the
The best is the cheapest. Now York Belting and Pack= | yigeq of the furnace to rednce the center over the grate

! hich some caustic potash has been added.
19) J. R. 8. . remove sul- |
| (9 J- R 8 says: In order toremove sul | "o o 0 acks: What is the. so-called

uw.uncamnmr.x. Y.

Steel Csstings from one Ib, to five thousand Ibs. In-
waluable for strength and durability. Circulars free.
Pittsburgh Steel Castiog Co.. Pittaburgh, Pa.

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

Hydranlic Presses and Jacks, new and sccond hand,
Lathes and Machinery for Polishing and Bufling metals,
E. Lyon & Co., 10 Grand 8¢, N. Y.

For the best Gate Valves of all kinds, spply to D.
Konnedy & Co.,# John 8t N. Y.

Boulter'’s Superior Muffles, Assayers and Cupellers |

Portable Furnaces, Slides, Tile, Fire Brick and Fire Clay
forsale. 1G9 North St Philadelphia, Pa.

« Little All Right," the emallest and most perfect Reo-
volver in the world. Radically new both in principle and
operation. Send for ciroular. All Right Firearm's Co,,
Lawrence, Mass,, U.S.A.

For Solid Wrought Iron Beams, ete,, see advertise- |

ment. Address Union lron Mills, Pittaburgh., Pa., for
lthograph, cte.

Felt of overy description for Mannfacturers' parposes,

pecially adapted for Polist . can be furnished In any
thickness, size, or shape. Tingue, House & Co, Mann-
fucturers. Salosroom,  Duane St., N. Y. Factory at
Glenville, Coun,

To Millwrightaand Parties in want of Engines, Bollers
Shatting, Gearing. Pulleys, ote. , upon receipt of speciti.
oations we will give you promptly bottaom prices for same.
B. W. Payne & Sons, Corning, N. - &

Extraondinary Offers in New and Second-hand Pipo
Organs. Prices $100 Lo 81,600, Roosevelt 0 W 1k St NLY.

Kreider, Campbell & Co , 1080 Germantown Avenue,
Pulladoiphia, s , Machinists and Steam Eogine Bulld-
ers, Millstono Manufacturors, Contractors for Mills for
all kinds of Grinding. Bstimates furnished.

Improved Wood-working Machinery made by Walker
Bros., 73 and 76 Laurcl St Philadelphia, u.

Skinner Portablo Bogine lmproved, 2 12 to 10 1L P,
Skinuer & Wood, Ede, Pa,

Fine Tops and Dies for Jeweler's, Dentist's, and Ma-
chiniat’s uso, in cason. 1'rett & Whitney, Hartford, (¢

To (ean Boller Tubes—Use National Steel Tube
Cloanen tempered nnd strong. Chnlmers Spence Co N Y,

Blake's Belt Stode. The most durable fastening for
rubber and leatber bolts. Grevnw, Tweed £ Co., N. Y.
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phurous scid from an aqueons solution of gum, I find
nothing available but carb. baryta, whic: is expensive,
What is the cheapest method of removing the sulphur-
ous acid from the solution? A. Use marble dust, as
free as possible from magnesia carbonate,

(20) F. C. says: I have s pump in my well

bars? A. This idea is practically carried out in the
dead plates or coking plates that are usually fitted. 2
What is the rule for finding the flow of steam throogh
a pipe into the atmosphere? A. You will find rales in

' (9) A. G. says: T have a 5 horse power en-| ., .04 pipe 16 feet loug. Sometimes the water has a

:

glne and a horizontal boiler about 41§ fet long. The | oot metallic taste. Tow can I test the water in the
boller does not make steam lut_ enough. T want 0 | o o0 whother the lead §s poisoning it Wil cls-
burn coal dust to save fuel. Please tellme whatls best | 0 00 g msvwen through Jead pipe be affected by the

* fash " used for coloving spirita? A, It cousists of
burnt sugar carsmel, to which I added enough capsi-
cum extract or essence of cayeune (0 give the Ngoora
flery taste. It is commonly used In Savering vile
whiskey.

(34) M. T. L. asks for a recipe for liquid
glue? A Dissolve (with heat) 2 Iba, of glue In 1 guart
of water, add 7 ozs. of nitric acld, and when cold,
bottle. This is an excellent preparation to sell,

| ing nto the stack.

to {ncrease tho draught, a blower, or shall T turn the

exhaust in the firebox above the flues? Also what Is |

best to keop the boller from rusting? A, T.y exhaust.
Paint your boller to prevent rust-
ing. Thereisa black varnish made from minoral oll
that is largely used.

(10) F. C. J. says: I have a boat 16 feet
loug and 4 feet beam with an engine which has a 4 inch
stroke and 2 inch bore. What sized boller will 1
require and bow many tubes? What Is the greatest
mto of speed [ean make? A, Bofler 2 feet in diame-
tor, 8 feot high, with from 80 to 80 square foet of hoat-
{ng surface. Probable speed, & miles an hour In smooth
waler,

(11) R. C. says: 1 have o 5 foot wheel that
runs on the end of a shaft that Is 18 Inches long and 134
thick: It rans a belt over & 10 Inch pulley, Trun the
large wheel by hand. Can I galn speed and save labor
by putting a small cogwheel on the shaft with a Inrgor
one over it with a crank to ran #tf  What will be the
sleo of cogwheels that T will have to have! A We
think the present arrsngement (s likely to be move ef.
fective than the one proposed. If you wish to have
groater speed change the pulleys,

(12) E. 1. 0. Co. says: Wo have a1l inch
| high pressure engine with sbout # feet stroke, To win-
I tor thme we have great trouble In soparsting the sand,

being so mixed up with the frost. If we could get
| warm water In our hatohes it would be a great benofit
toust Can we condenso the stesm of the engine ln
our hutches and will it interfore with the power of the
engine, and to what extent? A, By carrying the ex-
hanst pipe into the water, and letting the steam cscapo
through numerons small perforations, you can heat the
| water without producing back pressure, that Is, if there

plpe? A. The water is very probably contaminated. | (85) E. P. asks for a varnish to smooth
To test this pass sulphuretted hydrogen gas through a ' moulding patterns? A, Aleohol, 1 gallon; shellac, 1 1b,,
sample of the recently drawn water for same timeand | lamp or ivory black suflicient to color {r.

obscrve if ablack precipitate s formed; If so, lead s
present, and the water should not be used for drinking
orcooking purposes. Tomake the sulpharetted hydro-
gen, place in a large bottle a few small pieces of proto-
sulphide of iron, and cover them with sulphuric acid
previously diluted with two partsof water. Perforate |
the stopper with a bent glass tube to conduct the gas
as it Is formed. Lead pipe Is not suitable for the con- |

|‘|'l:l:rlnf lel:rcl:lrt:u wnlclr;:::s of wood or enam. { wheat starch, 160 parts. Boil with sufiiclent water to
cled iron pipes may be used . | torm 1,600 parts altogether, adding If desived some ul-
| (21) W. B, S, nsks how to clean iron rust | tramarine to counteract the yellow tnt of the linen,

off window glass? A. Mix muriatic acid with an equal | SN
quantity of water, and apply this with a small cloth ’ pn(-sl??mjd.o‘t-g;; asks: 1. ‘:2‘:; ::v':llh‘:: :uo P;
cushion to he Fpots. f fshed appearance to the brass movements of & watch?
(22) C. F. P, asks how to make and apply | A. For brass, Spanish whiting is mixed with clear rain
8 hlack jspan to small fron castings that will dry soon | water tn the proportion of 2 Iba, to the gallon, Stir
and become very hard and dumble at a small cost? A, | 80d let stand for a few minntes to allow the gritty por-
Apply & ground of asphaltum, 3 ozs.: bolled olt, 4 |Uon tosettle; decant off the water Into another vossel
quarts; burnt umber, 3 ozs, Mix by heatand when | and again allow it to stand. The settlings [n the seccnd .
eooling thin with tarpentine. Lay on three coats, and | Vossel are mixed with Joweller’s roage and used for
| between each dry the article in an oven heated from | polishing. 2. What kind to the steel portlons? A,
@50 to 300°, Lay on several coats of varnish, drylng | Take a flat burnishing flle, warm It and coat it Nghtly
in an oven between each, then polish with powdered | With beeswax. When cold wipe off as much of the
pumice and rab with oll. wax a4 can readily be removed, and with the flle polish

| How many and what numbers of ScrexTiFe . | the metal, This Is said tobe equal to the fnest buft

OAN SurrFLEMENT contain the | on mechanieal | polish,

drawing? A. Professor MacCord's lessons on mechan- | (89) C. J, A. asks for a reci "”.h!qﬂm

feal drawing are now pablished in collected book form. | ror nolished or burnished copper, a‘: will peevent it

Price $2.50 in paper covers. Sent postpaid by Muun & | frop tarnlshing when handled? A, 1galion

Co. spirits of wine, 5 oze, of shellac, 4 ves, of sands-
(23) H. K. O. asks: What is tho varnish | me, and 1 ox. of gum elemi. Ilshuh&-ac.

composed of which Is used upon brasswork Lo prevent | pose (o & gentle beat for & day o (wo, then straln off

(86) F. G. inquires how to make japanner's
gold size? A. Melt 11b. of gum ammonisc, add 8 ozs.
of bolled ofl, and then 12 czs, spirits of turpentine.,

(87) P. T. asks for a good sizing for linen?
A. Crystallized carbonate of soda, 1 part; white wax,
4 to 6 parts; stearine, 4 to & parts; pare white soap, 4to
6 parts; Paris white, 20 parts; potato starch, 40 parts;




(40) J. 8. M. says: I wish to paint on por-
celain or earthenware, Shall I use water colors or oll?
Also hy what method Is the finish obtained that canses
1t to withstand washing, etc.? A, The colors used are
enamels mixed with turpentine. The china Is glazed | 1o suit the beat being worked.
first and the enamel [s burnt in, in s mofe, Prepared
on china can be parchased of lange

pm::hn. The burning n wost be done by an o=
perienced potter,

(41) J. H, M. asks how to :\nl:d:; gm

for bat: such as Is v ¥

mm, A.::ﬁ‘l:.mlﬂdln the hot bath. The
mmmumwmwma soda, 21 oxs;
bisnlphite of soda, 314 oxs.; pure eyanide of potassium,
|u.;pnanld.tnnlund into chloride, § ox: dis
tilled water, 8} gallons. This is good for silver, bronze,
and copper alloys. For wrought fron and steel the bath
conalsts of distilled water, 2} gallons, phospha‘e of
sods, 1714 ozs.; bisulphste of soda, 434 oz=.; pure cyan-
fde of potassiom, } ox.; gold (chloride) § oz 1t Is not
necessary to mind the weight of the chloride =0 long as
hmmtdplﬂbdboolwdlnquu-‘n.

(42) S. B. H. asks. 1. Are north, south,
east, and west relative or absolute terms? A, Relative.
2. State the greatost distanco that could be traveled in
any direction, A. You might go around the world an
{ndefinite number of fimes, always traveling in the
same direction according to the compass.

(49) J. E. 8. asks how bright crimson wri-
ting fluid is made? A, Powdered cochineal, 1 ox.; hot
water, 3¢ pint. Digest, afid when quite cold add am-
mounia 1 oz.,diluted with Sor 4 oza, of water. Macer-
ate for a fow days and decant when clear,

(44) G. M. W. asks how to make a good
article of yellow soap? A. Tallow and =al soda of each
114 Ibw,; resin, 56 1bs,; stone lime, 28 Ibs.; palm ofl, 8
oxs.; soft water, 28 gallons, Puot sods lime and water
intoa kettle and boil, atirring well; then let it sottle
and pour off the lye, In another kettlo melt the tallow,
rosin, and palm oll, having it hot, the lye being also
bolling hot. Mix altogether, stirring well, and the
work Is done.

(45) K. H. R. asks what lsundrymen use
use besldes atarch to give a smooth glossy sppearance
to starehed poods? A, One tablespoonfal of strong
gum arabic solation to each pint of starch,

(46) C. S. R. says: 1. If I bore a piece of 2
inch round bar fron 7 inches Jong, lengthways
through the center, with 3{ inch drill, and previocusly
plag the ends of bore, what internal pressure will the

of the wpirit to the sediment n;‘

Scientific

American,

the admixture of

ings? A. Cast lron toughened by
wrought fron scrap.

(53) J. C. wants to know how to drive seve-
ral tilt hammers off the same driving shafts st varying
speeds? Each hammer muost be independent of the
others, and the speod easlly and immediately alterable
Hammer heads are
about 43¢ cwt welght, so any suitable arrangement
must be of a subwtantial character,  Also what are the
bost kinds of bits and anvils, the present ones of
chilled motal got soft In a very short time? A, Friction
whoels or elutehes will enable you to vary the speed at
ploasure,  Tho same thing can be accomplished by
using a palr of continuous cones connected by a belt.
Steel facings may be used for your anvils,

(58) W. T. B. asks: Are there any schools
| teaching mechanieal engineering, and If so, where s
| the best one, consldering expensest A. There are so
| many sehools of this character that we do not feel in-
| elined to make a comparison. We give a partial list:
Lebigh Univeraty, University of Pennsylvania, Rens-
selaer Polytechnic Institute, Massachusetts Institute
of Technology, Yalo College, Harvard University, Wor-
cester Institute, Stevens Institute of Technology, Uni-
versity of IMinols.

(37) N. W. H. ask:: Which of thetwo en-
gines below noted will develop the greatest power? One
is 8 inch eylinder, 12 inch stroke, 100 revolutions with
30 Ibs. boller pressure. The other is 4 inch cylinder, 6
inch stroke, 175 revolntions, with 60 Ibs botler press-
ure. Both are the common slide valve type, and both
cut off at § stroke. A. Probably the first woald de-
velop about twice as much power as the second,

(58) A. C. asks: What power cin be got
from a ourrent wheel? The ehannel fs 80 feot wide and |
24 Inches deep, with o fall of 24 Inchea In forty rods, |
T think of making a whoeel 10 feet in diamoter and 20
feot long, with 10 paddlos. A, With a well designed
wheel you may realize about 40 per cont of the effect of
the water, This effeot in foot 1ba, per second = [Ibs, of
water passing the wheel per second X (velocity of water |
in feet por socond)?]+ 644, i

(59) W. F. 8 asks if moonshine has the
same offect on fish to spoll them as sunshine? A. The
influence of the moon I« restricted to Jovers, dogs, and |
the tides,

In our last week's issue the answer to No.
22 of the Inquiry column, 8,800 should be 33,000,
MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated:

;
i

tabe resist? A. About 30,000 Ibe. per square inch. 2,1¢ | L. S.—Itis zinc blende, and of good quality. Judg- | Fire extinguisher, &, Bilion ().-..... ey
11111 the tube with water before closing the ends, to | ing from the sample, this ore should yield 40 per cent | Fire-oxtinguishing Apparatus, J'HConnelly. 196,632
what degree of temperature can it safely bo bested |Of zinc. It contains eadmium.—E. A. 8.—The #ub- | pyro yinior, L, M. R6OG...esrs.eeore.. R 196,59
without exploding? A. A very slight rise of tempera- | Stance cannot economically be purified as suggested. | pyun hook, B. Bdgar............ o .. 196,688
tare only would be required. 8, How can the odor of | I* finely ground and weathered for some time, It may | puel, artificial, A. P. Gotham. .. .. 1955
petrolenm and kerosens be destroyed? A. There are | ANswer some of the purposes of whiting. This could | Fur, soparating, H. N. Fanton . .. 196,521
soveral patented processes, oneof which consists in the | Dest be determined by comparative tosts.—A. B. F.— | Gato, F. Gordon...... isasensuny . 195,655
wee of superheated steam. No. 1 i&‘principally carbonate of lead. No. 2 contains | Gate, I. Yost.............. 100,735
@7 C. B. T says: T hav Ao otiodl much more mineral (mpurities than No. 1; but both | Glassware, A JHArCUMm. ..uvienininn coo 196,663

. B, L, says: ave two ywheels, | ontain enough lead to polson the sugar if, aswe un. | Groin binder, H. H. Bridenthal, Jr.. .. 196,62

each 1,000 Ibe,, running at the rate of 5) revolution® per | dorstand you, they remain together. This should be | §T8in binder, E. Dederick............. .... -+ 19600
minute; one is 10 feetIn diameter and the other 1820 | x1own at once, Graindrill, J. P. Fulghum ... - 1082
feet in diameter. Which would exert the most con- | Graln tally, P. THOMAS. ... «..... s HO08
trolling Influence on an engine, and why! A. The COMMUNICATIONS RECEIVED. igl-nm.v&'. MCBRRAREEt 5. o ey lﬂ.ﬂ;
Jarger wheel would be the most effective, because its | The Editor of the SCTENTIFI AMERICAN SCKnOWledges | Qe watoromont, b o Lo o e |
sctuslenergy depends on the angular velocity and mo- | with much pleasure, the receipt of original papers and | Fame eye, E. G. LALA. . oovo. ...\ ooor o oo 196,590

ment of inertia, both of which increase when the radi
us is increased, other things being equal.

(48) E. C. H. says: 1. Of two engines less
than $horse power running st 300 revolutions and steam
pressure 80 Iba, one engine having stroke the ssme as
dismeter of cylinder, and the other having s stroke
twice the dismeter of cylinder, which nses steam
mmy.wwamo«n%mn.

should be the size of engine ports of a4 x 4 engine
running 300 revolutions, steam pressure 80 Ibs,, cutting
off at]stroke? A. Port ares 1§ square inch at least.

(49) J. D. W. asks: What is the heating
surface of & boller 28 feet long, 42 inches In dlameter,
with five § inch flues? A, If the tabes are the whole
Jength of the bofler, the heating surface Is about 297

square feet.

(50) I L. L. asks: What sized boat would
be required for au engine 2 inch bore, 6 inch stroke,
with an spright boller 4 feet high snd 2 feet in dis neter
and what steed screw? A. Boat 18t0 20 feet long, &
feet beam. Propeller, 18 o %0 inches dismeter, 3 foet

plach,
G1) E. A. B, asks: 1. What are ocean

'ﬂ:‘“lz.:z"! Can you give me a
packing is nocessary o cover
8 pipe 106 feot long, dlameter of pipe 8 Inches, with o
msmm;mmwmcuu
the seuare foot? A. Let d=diameter of pipe, in foet,
Dadiameter of packing, outalde, In feet. L=length of
plpe In feet. Wawelght of packing per square foot,

Total weight required=31410 52 1w

‘What s meant by cold sbort fron? A. Iron that Is
brittle when ecold.

(54) H. A. P. asks: 1. How can I ascertain
the hamee gower of & punehing machine, to whiel steam
cannot be spplied for the parpose? A. Some form of
transmitting dynamometer mast be employed. 2.What
Inthe rlative toaghness of cast steel and the best of
**charconl "' fron castings? A, If you refer to tensile

contributions upon the following subjects:
On the Tides. By U. H.

On Petroleum. By W.S.R.

On a New Galvanic Battery. ByE.G. A
On Matter. By W. B.

On Mica Bronze. By R.S. V.

HINTS TO CORRESPONDENTS,

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

Correspondents whoso inquiries fall to appear =hould
repest them.  If not then published, they may conclude |
that, for good reasons, the Editor declines them. The :
address of the writer should always bo given, [

Inquiries relating to patents, or to the patentability I
of Inventions, assignments, etc., will not be published |
here. All suich questions, when initlals only are given, |
are thrown into the wasto basket, as it wonld flll half of
our paper to priut them all; but we generally take pleas
ore in answering briefly by mail, if the writer's address
Is given,

WANTS AND BUSINESS INQUIRIES.

Almost any deslred Information, and that of & busi-
noss nature especially, can be expeditioasly obtalned
by advertising in the colamn of * Business and Per- |
sonal,™ which s set apart for that purpose subject to
the charge mentioned at its head,

We have received this week the following Inquiries,
particulars, etc., regarding which can probably be elici-
ted from the writers by the Insertion of & small adver.

tisement in the column specified, by parties able to sup-
ply the wanta:

Who makes Hyatt's patent sidewalk tiling?

Who sells grape sugar?
Who makes tile machinery?
—

— - —
OFFICIALL

INDEX OF INVENTIONS
rOn wnuen

Letters Patent of the United States were
Granted In the Week Ending

October 30, 1877,

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

A complete copy of any patent In the a list
| Including both the specifioations and Arawings, will bo
| furnished from this ofos for ane dollar, Tn ordering,
Plense state the number and date of the patent desired,
And romit to Munn & Co., 87 Park Row, New York elty,

Advertising device, A, 1. Doan ..,

: the ateol In 1o cast fron sbout as 5 to 1, 3 What
kind of fron s the twoghest for lheavy machine cust-

| Cormet, J. M. Van Orden..

Baby-walker,J. I'. WIAK ...ccovnicrmrissssninaneen.. 19,550
Balotle, J. W. Polly. .. ...covirevnrririircsrioee.... 198000
Barrel hoop, L. Reed (1) A
Bed bottom, Read & Howell ... .. 19550
Bed bottom, spring, J. P. Alllson. ... .....ooo. 19,618
Billiard bridge, F. E. Doughty........ oo 196568
Boller tube cleaner, W. Dunn.. .. ... . 1M
Boot and shoo seam, G Stribley.... cesene 19700
Bottle stopper, T. H. Brady....... covoivnnnie senns 196,624
Bottle stoppor fastenor, W . FL Hicks. .......... .. 196,527

196,500
19,6559
. 196611
.................. 196,557
<+ 196,553
e 196573
. 195,654
196,056

Broom raok, 8. W. Sheldon
Bunk, Guenther & Hoeppner. ...
Bung extmctor, W. A. Wiley
Burglar alarm, J. J. Badley,
Butter and laed packagos, J. P. Porkinn ...
Butter mould, A. W, Faria
Cages, cup for animal, O Lindeman
Canal look gate, W. L., Marshall

Cane and umbrolla, combined, A. Mungle ........ 19502
Car coupling, L. T. Boaver. .. SRR oo 196622
Car coupling, C. I*. Hyrd Sussovsveressesiov SURAND
Car coupling, J. R. Mateer S ondebrerIRsress 19657
Car coupling, R, G. Rankin........ < 1659

Cartridge-loading machine, Smoot & Hamilton... 19,545
Caster for trunks, W. B, Gould

Chair, folding, &. MoAleor.
Check rower, M. Newton ........ e
Chimney, sectional, I. D, Peck ............
Cligar, Baboock & Upton
Cligar bundler, E, Detwiler. ... .=
Clgar machine, W. B. &£ R. Rarton. .......

Clipping dovice, G. W. Tallman ............ 196,724
Clock pendulum, A. B. Richmond. ... 196,702
Cofee pt . J.C.Grove .......covivvaiiensnces 19,65
Coffee roaster, A. R. J. Lauger..... 196,651
Coking cval, L. Stevens.... ... coovvecannss 1
Combustion, promoting, 5. M. Schindel. 196,708

Corset, T. F. Hamilton ......couvveivnses

Cuff, B, K. Betts
Cultivntor, A.JONOK... coveiveinninicescanissnssensss 196,60
Curtaln cord holder, A, 5. Dickinson....... <o

Door alll, 8, M. BLOWArL ooiviiiiiiiivaninnss
Drawer pull, G. W. Tucker. .. ....v covevennn
Drodging apparatus, J. B, Bads......... ..
Drodging hi E.F. D I
Dredging machine, hydraullo, J. B. Eads
Dross elov itor, G. Havell ....... ........
Earth auger, D. G. Flelds.............
£ducationnl nppliance, C. E. Martin ..
Evapomtor,J. M. Randolph ...o.ooooiiiiiniiiinnnn. 196,555

Excavating machine, MeMurphy & Chapman ..... 196,589
Faucet, registering, Japy & Dalllier ............... 106,668
Feoed cooker, C. B BUrns ......ovcovvvannnnn ... 196,623

Fence, portable, B. 8, Hotham. ... er
Fence post, Chiandler & Deering..........

Fences, fron post, 8, Miller........
Forryboat, J. G. Densmore...
File, lotter, T. H. Brown, Jr....
Firo escapo, J. \WV. Tutewliler......
Fire extinguisher, T. B, Connelly.

Harvester, 8. & M. DYOr....ccorecvessvcarsacsos esnee
Harvester, sugarcane, P. Seits. ... .... .. .

Hats, die for shaping,'R. L. Goddard. ..
Heating furnace, W. S. McKenna.......

Horseshoe, J. N. Schuldt............ « 1950
Horseshoo nall machine, W. Keys... coo 1ESRS
Hydmant valve,J. W, Robn............

Ioe surfaces, produeing, J. Gamgeo.
Iron and steel, M. A. Sutherland...
Kitchen cabinet, G. P, Ziegler. ...
Ladder and step, J. Lane.......

Ladder, stop, A. Larkin ... L 16050
AP, H oo IVB8. s <axassrnns ionans R s . 196581
Lamp, fishing and wharf, Wilson & Keagle .+ 198,013
Lamp fount, B. W. ADAreo ........ covevninne . 190,550
Lantern, L. G. Huntington... .. ...... . 19,550
Lateh, gate, R. E. Stephens.......... oo 190718
Lathe chuck, J. HOrrlol ......ce vvvvnansassrasesnass 196,525
Lathe for turning paper mill rolls, C. Parent......

Lathes, cutter for, J. Du Bols, .. ..co.co v conrerses 19,814
Leather, sample, of, J. Kent........ coooven ooovans 19,673
Lighting device, 1. M. Rose ... .. 19,708

Lightning conductor, W. Brown..............
TAquor shaker and stralver, W. Y. Trepus........

Match safe, Wright & 0L
Mea‘-utting dovioe, C. Kelser.

Napkin holder, A. Barfon. ... ..o
Napkin ring and holder, J. Heberling ..
Nocktie rotatner, F. W. Kooh ......ouve
Nursing apparatus, G. ¥. White.....
Nursing shield, J. W, Patoh .........
Ol wells, batler for, D. C. Arawley........ v
Of) wolls, machine for drilling, J. Stengel.
Ordnanes, compound, W. Palllser.. ....... g
Ord vent stopper for, I'. 0. L
Ore washer, Frue & MeDermott
Overalls, D, Neustadtor -
Overalls and jumper, 5. 1. Bmanuel,........
Packing for blower eylinders, T, 11. Bourke
Paint mixer, J. W. Masury .............. vetsentees
Paper lining and packing, 0. Long .
Papor, machine for intshing printed, J. Morris. .

Photographio chalr, J. Winter ...,

ADIORI trap, . € AMDION. .00 0voeirinerineniins 1,50
L Annnoelator, automatio tme table, L, Dart ..
Arithmetio, tosching, R. W, Kavansagh ........ L 190

"ano hammer, G, O, Smith. ... v 100,712
| Planter, oorn, A, O. Atibott, ... w0 1600

| DecEMRER 8, 1877.

|l'lnnu~r. walking. J. M Brown . 1B
Planters, attachment for corn, R Wagones, Jr... 19559
Plaster of Paris, hardoning. A B. & L A Kay... 1980
Plow, gang, W. Frubiling (£)......cooiiiimmnivrense |
Palverizer, soll, J. Adams. .. Fob Vouernt e
Pump for fire service, W. Jeffors ............ 196,460

Pamp, osolllating. G. R, Winkler. . .........cuuiuu
Punching or shearing, Gooder & lavin............ 19057
Rallroad frog, G. W, BUIDES, (£) . 0ovvvriinsvainnan
Ratlroad rull Joint, W. G. Dunn..........
Rallway switch signal, G. W. Anders. ..
Refrigerating medium, J, Gamgeo
Refrigerstor, J. A. Kunkel

Rock drill, W. W. Galnos cidonsvvins dOVeTRY
Rudder chuck for vessels, C. M. Tarr ... svvdaryde
Safe, Urban & Borkmoyer
Safe, fireproof, H. Urban. .

Sash fastoner, F. Caspar................. e . 196 60
Sash fastener, A. Cummings ....... ... ........... 1950
Sash fastener, W. B. Hammond. ................... 19 i
Sash holder, B MO8, .......oovvvviviirnrse srsnarnnn 19 o
Sash lft and look, E. Parker........ esssasasrsrs MNANT
Saw mill head block, C. A. FHOg®. ... vvevvrrnns -y

Sawing machine, cireular, M. Rose. . ...
Scale beam, D. L. Columbia.......

Scale beam, C. M. Rider........ . 1950
Scraping tool, J. BlGmM.... ccciveensensarenssesnrares 198523
Screw threads, forming female, T. F. Woodward 19655
Screw threads, cutting, A. H. Slegfried............ 196710
Sewertrap, Collle & Deady........ ..covvvivirnnnns «19.63
Sewing machine, button hole, M. E. Wallace .... 18659
Shafting, clutch coupling for, N. Beauregard. ... 19516
Shoe fastening. J. 8. Hall ........oovuiniinninaseres 196,560
Shutter, W. 8. Everett 196,552
Shutter fastening, B. Parker.............covveronnan 195,565
Shutter fastener and bower, R. M. Johnson ...... 196582
Shutter, revolving, H. Woodburne...... .. 19681
Sieve, G. W. Ketcham ... ¢ .. 196,584
Skewer puller, Wil & Fin .. 196612
Skins, treating, J. Kent.........cccvvvrvnvenrnennenes WM
Speculum, A. Shiland........ . 196800

Speed and distance recorder, Dunlap & Magill ... 196,643
Spoon handle, P. Lesson .. . .. .....ovv vevvvvennns 1%
Stamp, branding,. R. G. Smeaton. .
Stamp, cancelling, A. Daul........... >e
Stamp, perforating, W. W. Eaton........ . 1966857
Stave sawing machine, Miller & Hend. 19,051
Steam boller, duplex. J. B, Rivera...... . 195557
Steam generator, T. F. Butterfield.. 19,559
Steering apparatus, steam, F. E. Sickles
Stove and furnace. A.C. Rand.........
Stove, cooking, B. F. Holbrook.......
Stove leg fastening, T. H. Roberts . 5
Sucker rod sdjuster, W. H. Curtls...... -
Sundial, A. W. Anderson ....coociceviiieriinrs sonn
Suspender ends, clasp for, G. H. Leonard.. ... ..
Tablet, rolling pocket, H. T. Cushman ............
Thill coupling, D. R. SUver.....coovevinas
Thill coupling, spring for, H. Beard.
Tobacco pouch,C. A. & N. T. Spence.. >
Tollet case, Carroll & Lee....... cawbpome

Vehicle axle, A K. Stone...........
Vehlcle axles, splicing bar for, I. Arthur...
Vehicle springbrace, M. Newton ......ccoeuee sove
Ventilating passage, regulator for, H. M. Lane...
Vise, Henson & Osborn. ... .
Watch case spring, D. O. Voss
Watches, dial fastening for, L. Van Doren.... ..
Water closet, M. Sulbacher. ......occoiivinvs
Well boring apparatus, C. B. Hewitt ..
Wind wheel, Lowry & Hunt.......oo.o00
Windmill, Gray & Knox .........
Window screen, J. 8. WHson.....oooovviriinnnis

cerereenn
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10,255 ~ORNAMENTAL SCROLL WORK PON JEWELRY . —
L. Heckmann, Plainville, Mass.

10,299 ~ORNXAMENTAL CHAIN LINKS —K. F. Heckmann,
Wrentham, Mass,

[A copyof any of the above patents may be bad by
remitting one dollar to MUNN & Co., 57 Park Row, New
ork oity.]

The Most Popular Sclentific Paper in the World.

i THIRTY-SECOND YEAR.

Only 83.20 0 Year Including Postage. Weekly.
52 Numbers a Year,

| This widely circulnted and splondidly illustrated
published woekly. Every number contains six-

| teon pages of useful information, and a large number of

All Classes of Readers fnd In Tix Scresvirc
AMENICAN & popular reewme of the best scientifio in-
formation of the day ; and It s the alm of the publishers

Terms of Subseription. ~One copy of Tie Scres.
TIFI0 AMERIOAX will bo sent for one year - 52 numbens -
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BYRNE’S
Pracm:al Metal Worker's Assistant:

h‘ Chemistry; the Artsof Work-
Hardenlng and M
Casting and dinz in shoo t Metal;
Procosses Dependent on o.ho Ducum of the \lelaln'
v 1'rocesses nng
With the Appli-
|| to Man

U~
faotur! By Ol.l\'ln BYRNE., A now
Mﬁlonuﬁ) whleh ln ndded An Appendix, containing
MA\U!"A('N'IH: P RUSSIAN SHEET IRON. By
OHN PERCY, M.D,, F.RS. T MANUPACTURE OV
MALLEADLYE IRON i‘urwos, and INPROVEMENTS 1N
BRSSEMER STREL, By A quum-. (‘homlnl- nnd
Enginoer. With ovorMEngm vings. L 1
P“l‘he above or any of our Books sent by mall, freo
uco nt tho pnblfentlon price. y
u new and enlarged CATALOGUE OF PRACTIOAL

AND SCIRSTIFIC BOO
one who will furnish his -ddm‘“‘ Evo—sont froe to any
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MINERAL SPECIMENS for (‘ABI\'FTQ.
Gold, Sllver Cop; dpor. Galena, Antimony, Quartz Crys-
ete. des, free, or in Base Motals, just ns
taken trom the mlnea. On tec«l}u of $1.00 wo will send,
postpalid, 3 lb.of Ruby Silver Ore, nssaying $1,00 por
ton. Forh wolmaons, or for a ﬁ, articnlar kind,
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Mineral Belt in the world, ¥
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Old Books aned ut American Book Ercha

5 Beekman St., N. for New Books or Cash.
Bookalonned to all pur‘h\ of the United States. Local
Agents mled. Savw ere you saw this.

MACHINISTS' SUPPLIES.

The Best nnd Cheapest in the Markot,
H. A lthI"ll‘ 19 John Street, N, Y., u fow
doors East of Droadway. Evorything in
tbe Ium that a Machinist or Mechanic

mtm Chucks, Twist Drills, OIl

“r ricators, Steam and Gas Fittin "

Rule: .Dhluern.( allipers, also Maohinists
Tools In vtmo!r. and Taps and Dies,

WIRE-DRAWING MACHINERY

complete, from md- to No. 40 wlrc |-| manufactured by
N, HEALD & SONS,
Send for prices, clo.

Brainerd MILLING, mcumzs' |
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e PATENT FOR_SALE.
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10,000 COPIES SOLD!!

ALLEN'S USEFUL COMPANION
ARTIFICER'S ASSISTANT.

A work of GREAT VALUK 1» INVENTORS, MODEL MAKERS
MACHINISTS, MECHANICS, ENGINEERS, ARTISANS sad
AVPRENTICES, SIZE Blie@ INCHES. Cootalos 700 FAGES
aoqvlu.bs‘rkATuw and DIAGRAMS, and embosces the

ABLE umx.u.c‘nov of le nd "RELIARLE RECIPES,

PROCESSES, TRADE SECRETS,

THR VUHBR" OF WHICH ILXCBI:

can make 85 a
Address ELLIS

r own cit

‘y lown.
A‘i F‘G CO., Walt

KEY
ﬂ'l'EAM FU“&ACI‘; BLO‘VER,
'rummu 5T {"i'u-'i::.'n. N. Y.

JENNINGS' WATER CLOSETS rensess.| o

!
el | LARGE \ll‘l-‘l) ( .\RD-. with name, 13,
40 1n caso 13c. 25 st :Tulmnncc Cards 10c.

\ ARt outnt 100, DOWD ¢ CO., Bristol, Conn. [

saeol.n PLA'rxow,\'rcnr.s Cheapest |

o &e, 3 wver ....u.mb«,

i ‘n
& POUN TS POSTAGE en KAC! 'l(ll"'
BY llAlL. (An (den 0114 slae can be formed froo | he shove,)

Tre SCIENTIFIC AMERICAN says of this work
;“‘Thlh is Il"ll%l{:ﬁ;@:{’[ t;w chonp‘ut u_"orlc of the B e ESTe
nd ever publish t contains 700 pages | A\ WELL-KNOWN FIRM IN THE IRON

1\ of olosely arranged matter. The avithor and | yna Machinery Trade at Berlin (Germany), baving the
"oom iler haa covered very extonsive ground, | vory best referonces, wishes to obtain thegeneral agency

and the recipes and inatructions are carrl«i and consignments of o lnrge and responsible mannfac- |
“down to the latest date,” ture. FPlease uddress 1. D., @16, care Rudolf Mosse,

Agents Wantal, In places whers wa have no n[uln eanvavers {1 Berlin, 8, W, ((rormnnn.

can be oMained atthe Bokstores, SINGLE CO
ADE TN ORDFR.

MAIL, POSTAGE PAID, ON RECEIIT OF JH A-hlvm- the
EM |I'li{l! STATE PUBLISHING CO,, 81 MURRAY BT, Nuw
56. Cutters, Specinl Machinery, and Tools. A. A.
Co., &lLILAve..\lnrkot\ sm.. Newark, N. J°

York, P. 0. ROX 37

See "' Condensed Table of Conwnu." in papor, Nuv :u
| Allwho have Etonuu» dispose of address EUROPEAN AND UNITED STATES PATENT EXC IIA\(-E. |
P. 0. Box & 200 Brondway, N. Y.

 WORK FOR ALL | Wood-Working Machinery,

ln their own looalities, canvassing for tho Flrc--lllt' fAuch as Woodworth Planing, Tonguelng, and Grooving

Visitor, mnlnr od) Weekly and Month nrgest s
Paperin the World, with Mammoth (‘fyrnm‘ ey R R R S R e L T

inthe known world, Sample Watch Free to

Agents. Address, A, Courrzr & Co,, Chicago,

Millin
Pool

8 Free. 1 Tenon Machines, Mortising, Moulding, and
Big Commissions to Agonta. Terms and ()uul‘l‘ Free. | Rogn > e !
Address P, O VICKERY, Alunnun. Muine, kﬁﬁ“‘&?{:ﬁ'}h’&;,ﬁ"" Wood-W G S

ST ll'uhllg\ RUGG & RICHARDSON,
65 MIXED CARDS, with name, 10¢. nnd stamp, isbu bGtrcol [\’t m'cuu.r. Mnss.

|AIR COMPRESSORS
FOR ALL PURPOSES.
| A SPECIALTY of HEAVY PRESSURES.

WALK IRON WORKS CO.
RO BOUTH NORWALK, CONN.

in the country should sub- |
scribe st once for the Agents' Journal. A handsomely
bound 24 e Journal devoted to their Interest.
knowledge of what it contains will render it Indispens- \
able to you; it Is brim full of Spicy and lntvrentlug
reading, and s Just What Agents Need. Sample (oiy i
with terms sent free. Address AGENTS' JOURNAL, N

The HOADLE Y
PORTABLE STEAM ENGINE.
V/ITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VALVE.
*MOST ECONOMICAL ENGINE MADE

THE BEST»

SEND FOR C/IRCULAR.

Thed.C.HOADLEY CO.

STATE

LAWRENCE. MASS.

WHERE YOU SAW THIS.

s nnu.nw &-ph 4N
MEN 3120055 e 2 oGRS

Regular Monthly Sales the first week of each month,
by George W. Keeler, Auctioneer, at his salesrooms,
83 Liverty Street, N. Y. For terms, ete., address The |
New York Patent Exchange, Room 11, 55 Liberty Street. |

EAGLE FOOT LATHES,

Improvement in style. Reduction m
rices April 20th. Small Engine Lathes,
Slide llei- Tools, ete. Also Seroll and

Circular Saw Attachments, Hand Plan-

ors, ete. Send for Catalogue of outfits

for Amateéurs or Artisans
WM. L. CHASE & CO.,

9 & 97 Liberty St., New York.

PATENTS AT

AUCTION.

| THE DRIVEN WELL,

Town and County lprlvlloaes for making Driven
| Wells and selling Licenses under the established
' American Driven Well Patent, leased by the year
| to responsible parties, by

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

The George Place Machinery Agency

Muchinery of Every Descripiion.
121 Chambers and 108 Keade Streets, \. sw York.
M (’Hl\l\'l“*' PATTERN I }"T‘I‘PR\ in gn at vurivt)
VANDERBURGH, WELLS & CO., Printers’ Warehouso,
‘i Dutch Street, how \url turm-r Fulton. (Up-stairs.)

lcln ﬁlnmn wanted Lo sellour
Kiaple hmdl o dealers, No peddiing
Exponses pald, Permanent emplo
meut. sddress S, A, GRANT & l([~
2,4, 0 & 5 Mome Se., CUloelonan, O.

BLAKES STONE AND ORE BREAKER AND CRUSHER.

For broaking hard and brittle substances to nn{] size. Endorsed by the leading Mining,
Manufmcturing, and Railroad corpomtions o the United States sod Forelgn Countries,
First Prominm wherever pxhibited, and hundreds of testimonials of the Mghest charucter.

A NEW SIZE FOR FROSPECTING AND LABORATORY UsSE

Send for ciraulars, Address
BLAKE CRUSHER (0., New Haven, Conn,
Now on Exhibition nt the Americnn lastitute Fair.
UCHT

IH RIS L TR PATENT MINERAL WOOL.
B[AMS& G/RD£RS lmumhu-tlblo The best non-conductor, Choap enough

for lining frame houses. Send for elreular
A, D, ELBERS,
THE UNION IRON MILLS, Pittaburgh, Pa., Manu. l My Broadway,
fucturors of lmproved wrought lron Booms sand
(.Ir-lnu (patented),
ront fall which haa taken

MPORTANT FOR ALL CORPORATIONS AND
MANF'S CONCERNS. - Buerk’s Watch-
man’s ‘Time Detector, capable of geenrately con-
trolling the motion of a watchman or patrolman st the
different stations of his beat. Send for circular
J.l'..Bl ERK.P.O, Box 979, Boston, Wass
. B.—The sult against lmhu'unr" 0., of New York,
-.u decided In my favor, June M, IS A fine was
nasossed against them Nov. 11, 1596, for selling contrary
to the order Of the court. Persons buying or using
clocks infringing on wy patent will be dealt with sc-
conding to law,

0. Box 441 N.Y

Lathes, Planers, Shapers

Drilly, Bolt and Gear Cutters, Milling Machines, Special
Machinery, B GOULD & EBERHARDT, Nowark, N. J,

No Sawdust’ No Planing

B0 PER CENT. OF WOOD SAVED.

mtentod

inoe In tho prices of

I« nd expecially in Hoams used in the cunstroction
nl l' TIRE PROOF BULLDINGS, induces us to call the spe-
clal attention of Enginoors, Architocts, and Bullders to
the nndoubted advantages of now erveting Fire 'roof
structures: and by reforence to pages 2 & 50 of our Book
of feotions ~which will be sent oo appliontion to thosa
u.,.l-uln the ervotion of fire ,..m.rl.._.||.nnt'.- e
COsT “l ACCURATELY ALCULATED, the
vost of Iu-umu- o avolded.and the serious losses and in-
torruption to business cnusod by fre; these and ke pon
wtioos fally Justify any sdditional eat cost 1t s

'hn lumber, s manufactured by our recontly

ved, that wore owners fully are of the small | ¢ utting Machines and Seasoning Prosacs, s Dilly equal,
snce which now exists hotwe the use of Wood | (7008 superior, ta that sawed ar uned  Wo lhave

and Lron, that 1o many cases Lhe luttor would be sdopted, In stock. or will cut to order Qealred, Walnut, Ma
Washall bo plossed to furnish estimaton for wll the Houms hogany ' paniah Codar, White Qd, ote,. of any thiok
oomplote, for sny speoifio structure, sothst the diforonoe | L oETEl W00 to ty inch, at prices that eannot be up
in ooatl mny ul anee e ascertalned Address prosobied outalde of our wetablishmunt 1t noods hus
CAINEGLE, DROX, & CO., Pittatiargh, Fa | Gog trgl of our lamber to rewove all projudios agninat

out woosl, #a Lhe boards, as manufuctured Ly s, have all

the merits wo olalm for them, boing fully squsl to sawed

c OLL ws wooll.  GRO. W. READ & CO., 186 to 20 Lowis 8L, N,V
SELDOM
FancyWoops, _
DESIGNS,TOOLS &cé&c FAIL TO
LA ..mw-lgy.n(n.lm LAUSTRATED L ioT P MAKE
GWEBSTER PECK Manur's Aaenr MONEY

10 CHAMBERS ST, N.Y WS el SR I

For List of best |n-.|.uu ., .A(

|

EDWIN ALDEN'S "z

CHOTON AXD KAVE THE CONT, LOENCY,

or Tube Wells| , aeeisey,omonusrso

Boud ror vatalogue Estimates and u-lunuuv,un free

SPANE THE

Driven

fury W L0 larke consumaers of Croton and Idyewo ol
\;.:II W \; ‘I'I '\\lblll WHE DO, A Waler 8L N Y
who control the patent forGroen‘sAmerioan DeivenWaell NDEX PLATES FOR  ORAR-CUTTING MA

CHUEN S made and aritled fg ovder, with any reguls
wlge fOr soraw . Spur
teens or for uas, dul
] y oties for Jowslers' and watihaosse
makues' engine thes  Holos detllsd by stralght lnes of
any required nurber to thg taeh  Special tocls wnd vsre
Waerdd Lo Inaure aoouracy Fatent Cutters for Teeth of
Goar Wheels, which oaa be sharpened by grinding with

wat ohangling thelr form, kept tn atook. Catters mads on

Fartin apd 86 auiiit
wtinnd Mulpg

uwn town

LLWTY & OO 1N

FARM CRIST MILL,

(rinding parts are of STEEL,
Grinds all Kinds of ...u.. rapldly

B4t o Wouk In your
b‘)‘i froe 1A

BROWN & SHARPE MANUY

all on apphicetion
M A Providenow, K. 1

FURING COMPANY

WIND ENCINES,

.nuulu walor, grinding araln
|n|u " h '] \-n-runmvm uan whore Soono.
wy and regilar power s required
Adnpted to all kinds of furming sand
wechunical boainess, Estimutes yiven

Hend Jor Dyacriptive Olrvwdar

WM L. BOYER & BRO., |
2101 Gormuntown Ave,

- Philadelphia, l'u.

erghts Automatic Cut-off Engine.

) OO atmplioity, and durnbility” ta all :
:..:'ll." : . n‘lu:::l '-‘u. ‘-u::im ‘-._rnn. o Wodlers and Mashin -n&l t;rlbvu:ml ‘“\‘\(’“"('V"I:'":P"‘lll';”'(::;\‘ -
L \ P ' N
. &1y, Raw 8hd M‘;‘,Iln:nh,{l“ : 1 \'I"I! l.nll llll;: .:nl;‘-:n; N.X mount Ave, Philla. Agonia wanted fur special territury, :

SALES WANTED on A YEARLY SALARY | —

Cortlandt S
for Laund

CLAPP, (
Jersey, 26 Broadway, New York.

for softening paint with Gas

\Ul DD
A agents wanted in every

GRAY IRON

LIVINGSTON & CO.,

Manufactures l nu'

Motors and Water

nrt
nrulnll\- 5
United st .'.-<

at roduem

Now Oviennn La,
O

wu-ru

WETHERILLS IMPROVEM ENTS

RS MkCHINISTS IRON EOUHDERS

FNGI E

A Supérior Q,uality of
SCREW BOLTS,

Lag Screws, Tap Bolts,
Sert Screws, Bolt Ends, Turn Buckles, &c.
Muanufactured by

SAMUEL HALL'S SON,
Established 1820, 229 W. 10th Street, N. Y.

Baker Rotary Pressure Blower.
(FORCED BLAST )
Warranted superior to any
other.

WILBRAHAM BROS.
2318 Frankford Ave.
PHILADELPHIA.

HAWKINS PAT. BLOWERS.
EXETER MACHINE WORKS.
SOLE MANUFACTURERS.
140 ConGRESS ST. BosToN.

Lvmmlry \lnrhlm-ry and llu- \'onpnrvll “ nsh-
| ing Machine, manufactured by Oakley & Keating, 40
.Y. Specifications, Plans and Estimates
rnished. Correspondence invited

The National Petrolenm Gas Co.

Have the only process that will produce pure fixed Gas
from petrolenm.
Gas. and much more brilliant, af half cost

Uniform and reliable as the best Coal
Will furnish

works for Cities, Towns, Manufacturing Corporstions;
also, Portable Works for Hotels and Private eilings,
of any si:e uireC. Send for circular. GEO. M.

seneral Agent for States of New York and New

Patent Atmospheric Gas Burner,

One man removin,
square feet of paint in ope minute. The ONLY BUEKD

two

ER

;:u will burn with its mouth downward and not h-u
A. H. WATKINS, M Harrison Ave

v , Boston, Mass
** Fend for Clrenlar with Testimonials

POND'S

BOILE

\\l' ENGINES. -3 Horse
Power, §

Horse Power, $290; W)

Horse P U 3 Horse Power,

L0, INTGrand stroet, N. Y

por day at home, Samples worth §§
$5 to $20

free. STINSON & CO.. ¥

fand. Me

ENIGHT'S AMERICAN MECHANICAL DICTIONARY

ONLY BY SURSC Rll xln\ Experienced

i for book of

tnstructions desc nl-ln the w log how to
sell 1t Malledd freoe of ¢
HURD & HOLGHTON hers,
13 Astor ¥ New York
L“_"r O order proauptly.

CASTINGS :

of light
Iron Fe

1IR. WORTIHINGTON,
39 llllﬂ\l)\\ \\"\.\\ \I)Nh
Je [ unt Street

- ”,[rv \\Ahr\\ r\- In
Pumps, Water
IFIC AMERICAN

Plaln, Bronsed, or
Galvanized

We make a n

ers, Mitaburgh, Ma

Hydra

BUFPLEMENT, Jy argely reduced
July et 197

JOHAN KOOPMANS & ('O, OF AMST'ER-
DAM (Notherlanda o tnform the publie tn goneml,
wnd e in partionkar, that they
ha osnle Dusiness for Amer

wnt aid as the pre
unum.( soneemas in lh.-
s dealrous of making thelr
oolonles, will find

s, both € :llnl: own s
of severml wann

Manufactu
woduots konown I Holland aml its

o thelr advantago to nddress theo with eatalogues and
price ourrent, ¢iving them full infocrmation sbout thelr
goods. Refervnee, J. Agosting, 2 Hoaver $ S

WIE ENAME L
INFINE JET BIACK avery variatyof turned wood work
easting netal

arteof machiner

---th‘Hl\lOJ" 8005 .in weod or matal,
AMERICAN EMAREL 11 W PRO 0

Second-Hand Microscopes.

Boek’s, Croueh's, Ross’, Nachot's Hartosok's, Zent
mmyers and other makors, From 35 Lo 3 per cent
bolow the ontalogun priovs
@ and Ehin glass covers for mounting «
prive o for the st
JAMES W QUEEN & CO, OPTICIANS
M Uhestout st Fhllsdaelphia

" \ ' WANTED,
\‘ ) l“\ Vor pmrtic nl.nanl-

n~n\ W ING A \‘\i 0.,
s Brondway, New
lhhuuu. 1,

Glms all hjeots,

v Ban Frauelseo,

Pond’'s Tools,

Engine Lathes, Planues, Dreills, & o,

In slople, durable snd oheaap ""‘l“"‘ will lust many tmes as long as Lhose O o Sand for Catalogue,. DAVID W, I'OND, Suecossor to
Ie nidnptodd to all Kinds of horse common form, with the sdyantage of holng alwnys Iy uv LUCTUN W POND, Worcester, Mass,
POWEIS for iae Desoriptive Catnlogue with pfl-- Hnta penut

'l‘ PAYS tosell oue Rubbor Hand Peintiog Stamps.
Porma froe. L AL TEARPEI & BROL Cleyalamy, O

Ayoar, Agunts wanted averywhaere, llus
ln-uul-u loghtimare, Partioulars frea
Aidross J. WoRTH & Coy, B8 Louis, Mo

Carda, \n alylnn 1, o M Chromo Oy
25 nawe UMD, ‘wuull.u‘ ‘N ‘\"l. R Wi

Bl G PAY ! ':""l"'-." -"'"l'u y 1¢ 10 new artleles,
for ontaliyae, M. .\h‘.‘nlnl.'(’h“" N 1T

Jongo, 111
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Advertigements.

l-;\ﬁ; Page, onch insortion =« =735 conts a line,

Dok Page, oneb insortion « <« 81,00 o line,

Mngravings may head adoer tisrnents al the wame rate

P Ilm}(ry easuromant, a8 the tetler pross,  Adver-

Tiwenen
as Fridiay morsing to appear in net ke,

THE

Berryman Patent

Feed Water Heater,

AND

Purifier,

Por High or TLow Prossure Engines.
Dollvers Foad Water at 210° Far,
L Prevents  formation of Sealo.
B moves old Scale.  Tho only Heater
applioablo to Condensing  Engines,
¥ Ovor 8,50 (n use In United States and
Eogland, Send for ciroular.

1. B. DAVIS, Hartford, Ct.,

Sole Proprietor and Manufacturer.

RICROSCOPES

clos, Tolesoopos, Theormomoters. ::l(\m
Husteated Catalogue. R. & J. BECK,
921 Chestunt St., Philadelphia,

Prices,
Speota-
for

At Redunoed
Opera  Glasses,

TRANGER PAUSEILE™ A copy of the
Weekly Union Advertiser, Wayland, N, Y.,
glro Mixid: an oxeollont journal, established 1873,
ean bo obtalned by addrossing a postal eard as above.

It will please you.
£#" Mention this paper in writing us.

2 VEST POCKET

JZGATLING GUN,

2By Far the Smallest and Most Perfect
- PFOCKET ARM in the World.

Secoured by U. S. and Foreign Leiters Patent.

Ry far the most rapid repeating arm ever manufac-
tured. 18 o positive safeguard against accident, so fre-

pont with other FIRE ArRMS. Adapted to the usual
sizo cartridge, and ean be carried in the vest pocket with
perfect convenience, Sold by the trade generally.
usual Induesments to responsible agents in all sections,
Send for circulars.

MUY
Joves

LOOTT LATHES, for Broom, Rake and Hoe Han-
< dles. 8. C. HILLS, 78 Chambers St, N. Y.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC,

Messrs. Munn & Co., in connection with the publica- |
tion of the SCmENTIFIC AMERICAN, continue to examine
Improvements, and o act as Solicitors of Patents for
Inventors,

In this line of business they have aad ovER THIBTY
TEARS' EXPERIESCE, 8nd now have unegualed facililiez
for the preparation of Patent Drawings, Specifications, |
snd the Prosecution of Applications for Patents in the
United States, Canads, and Foreign Countries. Mesesrs. |
Munn & Co. al=o attend to the preparation of Caveats,
Trade Mark Reguistions, Copyrights for Books, Labels,
Reissnes, Assignments, snd Reports on Infringements
of Patents. All business intrusted to them is done
with special csre and promptness, on very moderate
terme,

We send free of charge, on spplication, a pamphlet
contsining further information sboat Pateuts and how
to procure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Asslznments, Rejected Cases, Hints on
the Sale of Patents, ete.

Forecign Patents.—We also send, free of charge, a
Synopsis of Foreign I'stent Laws, showing the cost and
wmethod of securing patentsin all the principal coun-
tries of theworld. American Inventors should besr in
mind that, a= a general rule, any invention that ix valy-
ablo 10 the patentee in this country I8 worth equally as
much in England and some other foreign countries.
Five patents —embracing Canadian, Eoglish, German,
Prench, and Belgisn —will secare to an inventor the ex-
cluvive monopoly 1o his discovery among about oxe
RUNDUED AXD FIFTY MUL1ox+ of the most intelligent
people o the world. The facilities of business and

seam communication are such that patents can be ob. |

tiined abroad by our cltizens almost as easily as at
home
$35; Germwan, §100; French, §17; Belgian, $100; Cans-
dian, $90.

Coples of Patentn, -Versons desiring any patent
fseued from 159 (o November ¥, 1977, can be supplled
with official copies st reasonable cost, the price de-
pending upon the extent of drawlngs and length of
rpacifications

Any patent lsmed since November 27, 187, at which
time the Fatent Office commenced prioting the draw-
Ings and specifications, sy bo had by remitting to
this office §1.

A copy of the claims of any patent fssued since 1836
will be farnisbed for §1.

When ondering coples. please 1o remit for the same
a=ahove, and slate name of patentee, title of inven-
tion, and date of patent

A pamphlet, contalning full dirsctlons for obtalning
United States patents, seot froe. A handsomely bound
Reforence Book, gilt edges, contalns 140 pages and
many engravings and tables Important to every pat-
entee and mechanic, and {s a usefol hand book of refer-
ence for everybody, Price 25 conts, malled free,

Address

MUNN & CO,
Publishers BCIENTIFIC AMERICAN,

i o OPyie 37 Park ow, N, Y.
RAN E—Cornar of ¥ and A Btreets,
Wasdngion, D. U, ”

s st e reovived al pudlication ofics as early A

Ro- |

Un- |

The expense 10 apply for an English patent is |

Harrison’s System of Grinding!

Mustratod Catalogue Now Ready.

NEW STANDARD FLOURING MILILS.

0 y il Grinders, Slow Runners,
h(l'lll‘)'v ),g“\l‘::fli'e:‘ l;-";::('vn;"'l:nlr. High spoed, and Keono-
mical Milling l"ully ILuluhllnlu-d._
NEW Copy lI-nr All,

nd Baitors ploaso addroxs

pe— EDW .\l D HARRISON,
No. 135 Howanrd Ave. New Haven, Conn.

CUARDIOLA'S

COFFEE & SUGAR MACHINERY
To Al 1 Oorn, Uocon, and Grain-

e Mnbhine. CoffcorHulling and
Polis g Maoachines, ¢ oflfee~Washing
Machine, Mollx Sugar Eviaporator,

y OO ADOLPHE LOW & (0, 12 Codar
Hl'l"\l':'l".nl'\'rl'-nrn. MUNOZ :\< ESPRIE A, 82 Pine
Stroot, Now York, are Mr. Guardiola’s Agents, and thoy
will glve prompt sttention to wll orders for nny of the
| above mnchinos,

! T Ker .un,l.-uuznrhlu.

| JOSEPH C. TODD,

(Formerly of Todd & Rafforty), ENGINEER nud MACTIN-
IST. Finx, Homp, Jute, Hope, Oakum, and Bagging
Maohinery, Stoum "‘nulnu-. ollors, oto.  Alxo Agent for
the colebratod nnd mproved Rawson & Rittinger Holst-
inge Engine, Twill furnish spooitiontions and estimntes for
urllh\\ndn of maohinery. Send for descriptive cirenlar
and price Addross

J, ¢, TODD,
10 Barclay St.. New York, or Paterson, N, J.

| Indispensable (o the Libvary, Clergyman,

Laweyer,  Physician, FEditor, 'I'r.u'/nr'r,' Nwdent,
and all of any nnh’[ny in I,./'.- who desire knotwl-
edge,.™

ENCYCLOPZDIA BRITANNICA.

| Ninth Edition.-~American Reprint.

| Thig groat work Is beyond comparison superior in its
elaborato nnd exhaustive charaotor to all similar works.

The contributors are the most distinguished and orig-
KInnll thinkors and writers of the presont and of the
past,
[ mhis Issne Is the Ninth revision in o space of over one
hundred yours sinco its incoption, and this reprint, a
Copy In every particular of the British Edition now in
| course of publication, i the best and chenpest work
| ever offered to the American people.
| The urticles are written {n u most attractive style,
| and tho quantity of matter In each volumo I8 one=
third greator por volume than in any other Cyclopedia
sOld ut the samo rates,

Thoe work contains thousands of Engravings on Steel

and Wood, and is printed from entirely new typeé made
| exprossly for it.

it will' bo comprised in twenty-one Imperial octavo
volumes, six of whioh aro now ready, and the succeed-
ing volumes will be fssued at the rate of three o year.

Price per vol,, extra cloth binding...... ...85.00.
In balt Turkey Morocco, OXOrm. oo, 87.00.

| Sold only by subseription,
| A neat Pamphlet, giving specimens of pagoes, cuts,
| full-page Hlustrations, list of contributors, ete,, will be
malled gratis to applicants,

J. M, STODDART & CO., Publishors,
723 Chestout Street, Philadelphin,

H, H, KEY, Publisher,
Room No. S, 120 Brondway, N, Y.
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PATENT

(OLD ROLLED
SHAFTING.

The fact that this shafting has 75 per cent. greater |
strength, o finer finish, and is truer to gauge, than any |
other in use, renders it undoubtedly the most economical
We are also the sole manufacturers of the CELENRATED |
COLLINS' PAT.COUPLING, and turnish Pnlle: Jangers,
ete., of the most approved styles. Price list mailed on |
apulication to JONES & LAUGHLINS, |
o o o X1y Street, 24 and 34 Avenues, Pittsburgh, Pa. |
10 S, C;;nnlhﬂr;-;:h Ch)la;f{" n‘l.. n‘nd M ﬂm}ukio. Wis, !
& Stocks o S shafting in store and for sale b
FULLER, DANA & FITZ 4

_DAN 1TZ, Boston, Mas
GEO. PLACE & CO.. 121 Chambors St N

mbers St N, Y.

Caloulating Machines, G. B, Grant, Bevoerly 8t Boston,

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W. B. FRANKLIN, V. Pres't.  J. M. ALLEN, Prest.
J. B PIERCE, Sec’y. ,

ALE VERTICAL MILL.

Iron Fromo; French Burr; Self-olling ;
Belf-feeding; Adjustable-balanced; Lon,
=3 Hoearings Cheapest,
bost  arrangod, HeAL
:‘lnlnhml. and for gunli-

p Ly and guantity ground
:n n’:» Hllrl'l'll)l’. iuml for
. Clreular,
4 \ FOR SALE.
: & # 3 Light 20 in, Harrison
- 2. Vortical Mills, $110.00
onch. 1 Heavy 20 in. Harrison Vertical Mill, $160.00,
1 Extra Hoavy 24 in. Harrlson Vertical Mill, $225.00.
YALE ?MUN WORKS, New Haven, Conn,
For nlmwlnﬂ heat of
1

Pyl'ometersv Ovens, Hot Blast Plpes,

Boller Flues, Super-Hentod SBteam, Ol Stills, &o.
HENRY W. BULKLEY, Sole Manufaoturer,

149 Brondway, N. Y.

=

$) = Fashionable Cards, no two alike, with name, 10¢c.
~*) postpaid. Gro. I. Rexp & Co,, Nagsau, N. Y.

ENCINEERS WANTED

In all towns In Eastern, extreme Western and Southern

States ns ngents to sell the best two plston rod packings

mude.  Liberal terms given good men, !
FOREST CITY PACKING CO., Cleveland, Ohio.

ROCK DRILLING MACHIN S
AIR COMPRESSORS,

MANUFACTURED BY B0, eiouRockDai Co.
FITCHBURG MASS.

SEND FOR PAMPHLET.

IVij|IStones and Corn Mills.

make Burr Millstones, Portable Mills, Smut Ma- |
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing, specinlly adapted to Flour Mills. Send for

catalogue. «
J. T. NOYE & SON, Buflalo, N, Y.

$3_ PRINTING PRESS!

nts eards, envelopes, ete., equal
to any press. Larger sizes for large work.

save money. Excellent spare hour amuse-
ment for old or young. Oritcanbe made
money making business anywhere. Send
J¢. stamps for large catalogue to
KELSEY & C0., Manufacturers,
Meriden, Conn.

DANBURY DRILIL CHUCKS.
Perfected and Price reduced.
Manuf'd by the HULL & BELDEN CO., Danbury, Ct.

OT Is, SAFETY HOISTING

Machinery.

OTIS BROS. & CO., No. 345 Broadway, New York.

S0 Model Engines,

CASTINGS

o — |
vA . . ) "i.‘.u BT
—— el
for making small

Model steam Engines 1 1-2 in. bore, 5in. stroke, price, §;
ditto 2 in. bore, 4 in. stroke, price, £10, same stylo ascut.
Eureka Foot Lathe® only 15 Dollars, Gear Wheels and
Purts of Models. All kinds of Small Tools and Mate!
Hiustrated Catalogue Free,

GOODNOW & WIGHTMANZ2S Cornhill, Boston, Mass.

A new Medical Treatise, “ THe

Do your own grmtinq and advertixing and |

THE TANITE QO..
STROUDSBURG, PA.

EMERY WHEELS AND GCRINDERS.
GEO, PLACE, 121 Chinmbers St., New York Agont,

Steel Castings,

Krom X to 10,000 1bs, welght, true to pattorn, An invaln.
nble substitute for forgings, or for mallenble iron enst-
lngs requiring {m-ut strangth., Send for oiroulur and
rica list to (.l_'ICS’I‘F.H STEEL CASTING COMPANY,
WWELINA STREET, PHILADELVFHIA, PA,

" ~ P ~ ey wp e
I(:Rl:lu]l)() VESSELS, By Mr. DONALD
BON. A valuable papor, Intely read bo y n
Sorvico Institute,  Belog n full l!x}u}.’vll‘l’;:l: .',}"n.'(f"}'.f,'!
pedo-bont system, from the onrliest efforia Lothe prosont
ime. Giy nrg dinmensions and_ performances of tho
soveral sizes bullt by Thornyeroft Brog. tor the yarious
governmonts, highly Interésting trinls of thoss Honts,
and experionces in war, and a deseription of the (l)rl)u:
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Scientific American,

AMENDING (1) THE PATENT LAWS,

Senator Wadleigh's bill providing for nmendments in the
United States Patent Laws has been read twice and is now |
under the consideration of the Senate Commitiee on l‘nl-i
ents, An abstract of the provisions is given elsewhere in
this issue, and the bill in its entirety is published in the cur-
rent number (No. 102) of the SCIENTIFIC AMERICAN Sup:
pLEMENT, in order that our readers may be enabled to give
it thorough and eritical examination. Its effect is upon fu-
ture patentees, and not npon those already in possession of

patents,

Our objections to this measure are founded, first, upon
cortain broad general principles which courts have held to
be, and which plainly ere, the true basis of our patent sys-
tem: and second, upon certain specific rensons noted hereaf- |
ter. The object of our patent laws is to benefit the commu-
nity. They induce people to invent, so that the inventions
pl‘(;(lll(‘.(_‘ll may, by ultimately becoming publie property, add
to the knowledge, welfare, and comfort of the nation. The
inducement offered is the securing to the inventor of an ex-
clusive privilege in and to his production for seventecn years.
While this privilege is a species of indefensible monopoly
per se, it is nevertheless just and expedient in view of the
ends accomplished, and this more especially as the period
over which the inventor enjoys it is wholly inconsiderable
in view of the advantages which it confers upon the public |
forever aftersward. Now, if this privilege is to be reduced
in value, through becoming hampered with unwise restric-
tions as to how the inventor shall enjoy it, then, the stim-
ulus to invention being lessened, it follows that new and use-
ful ideas will be more rarely produced, and thus the commu
nity will be theloser.

Our more specific objections to the bill are that is framed

in the interest of a combination of railroad companies,
About o hundred and thirty of these corporations some time |
ago organized an association for mutual protection and
combined action in patent matters, and this is now devot- |
ing its energies to pushing through Congress the Wadleigh
bill. As it is at present, the railway companies are ready
enough to use good patented inventions, but about the only
good reason which they recognize for paying an inventor;
royalty or damages is a certificate from their counsel to the
effect that they cannot avoid doing so. It is almost need- |
less to add that in the maintenance of protracted suits, ete., |
wealthy associations already have great advantages over the |
individaal inventor; und if the latter is still further to be
hampered, it may soon come to be said that his right is a!
deception and resides not in him, but virtually in any power-
ful combination which chooses to pirate it; and this is pre-
cisely the state of affairs which the railway companies are
seeking to bring about.
The bill being before the Committee on Patents in the
Senate, that body is hearing argument concerning it. In-
ventors should oppose it with all their influence, and we
counsel them to go, or send representatives, or even lay pro-
tests or letters before the Committee, setting forth the dis-
advantages. Nor should the active opposition be restricted
only to inventors. We have shown how the measure is
likely to affect the whole country. It is therefore to the
interest of every one who has the progress of the nation, in
invention, discovery and science, at heart to lend his aid to
prevent its becoming law.

——

CURIOSITIES OF SUICIDE.
The latest report of the Criminal Administration of France
contains a very curious series of statistics relative to the sui-
cides committed in that country in the year 1874. It appears '
that during that period 5,617 persons killed themselves, and
that this total is greater than had ever before been reported.
Of these unfortunates 79 per cent were men and 21 per cent I
women. Of 105 suicides the ages could not be determined,
but of the remaining 5,512, 20 were under sixteen years of
age, 193 between sixteen and twenty-one, 1,477 between |
twenty-one and forty, 2,214 between forty and sixty, and l
1,590 over the last mentioned age. Leaving out those who

;

to the mode of death ehosen, more than seven tenthy perferred

cither strangulation (2,472) or drowning(1,614), showing that,
while the suicides were willing to throw away their lives,
they probably shrank from any mode of g0 doing which in-
volved mutilation of their bodies.
- ———re— -
A COMMON AILMENT.-MALARIAL POISONING,

We give in our this week's Supprgsent—number 102—a
full report of a very interesting clinieal lecture, Intely de-
livered by Professor Alfred L, Loomis, M.D., before the
class of the University Medical College, this city, on Mala-
rial Poisoning. According to Professor Loomis the effects
of malarial poison are manifested in n surprising varicty of
forms and sy mptoms: & numerous and various, in fact,(hat
they cannot be tabulated. They embrace enlargement of
the spleen, neuralging of different forms, that may or may
not be periodical; dyspeptic troubles which cannot be re-
lieved by dyspeptic remedies; hendaches that are often
treated as cerebral diseases; confusions of mind; staggering
gaits; loss of power in portions of the body: impairment of
mental facultics; inability to do work of any kind; not sick
enongh to go to bed, but too ill and habitually too tired to
perform anything that requires the least exertion; shortness
of breath; rapid, weak, irregular pulse; slecpless nights,
ete.  The first step toward cure is removal from the malarial
locality ; then only may the proper medicines be expected to
prove beneficial. The infection appears to be far more wide-
ly spread than is commonly supposed; and all who have ail
ments that fall within the category here mentioned, will do
well to read the excellent lecture.

-t B
-

NOTES OF PATENT DECISIONS OF THE COURTS,
Eppinger brought suit against Richey et al., to restrain
the infringement of his letters patent of June 17, 1873, for
bunch or plug tobacco. The defendants answered, admit-
ting the infringement but denying novelty and patentability
of the claimed invention. In order that our readers may

(understand the case, it is necessary for them to bear in mind
| that licorice or some other moist and sweet substance is
|used in the manufacture of plug or bunch chewing tobacco,

in order to impart moisture and sweetness to the manufac-
tured article. The preservation of these two qualities is
greatly desired by the consumer. When tobacco is thus
prepared there is danger that the moist tobacco, if exposed
to the air, will ferment, or will mould and *‘dry-rot,” It is,
therefore, important to make the plug or bunch as compuact
as possible, in order to preserve moistureand prevent mould.
Before the date of Eppinger’s invention, this kind of chewing
tobacco was made by enclosing strands of sweetened “ filler "
tobacco in a binder. The wrapped tobacco was then spun
upon a wheel, or twirled or rolled by hand into a roll, and,
after being incased in a wrapper, was coiled and packed for
market; or was subjected to extreme heat, and afterwards
to pressure, before being put up in packages. Moisture was
removed by this ““ hot-house " process, and thus danger of
fermentation was obwiated, but the guality of the tobacco
was made inferior  Another method of manufacture was by
incasing the sweetened filler strands in an unsweetened
binder, and also in a wrapper. The rope was then bent and
braided, and the two ends of the braid were fastened by a
cap of wrapper tobacco. The braids were subjected to side-
wise pressure, but could not be subjected to pressure end-
wise, in consequence of their shape, and therefore were not
compressed sufficiently to exclude the air, and the tobacco
was liable to become mouldy. Each braid soon became
quite dry in the pocket of the consumer, and lost its flavor.

Eppinger's method is to envelope the *“filler™ tobacco,
treated in the usual way, in & ** binder,” which is a brighter
and larger leaf, and around the binder he wraps what is
called a *“ bright wrapper leaf,” which is used in its natural

| condition without treatment. The rope thus formed is, in

fact, a long flexible cigar, with a sweetened filler. This rope
or strand is then coiled into a bunch around a central core,
one end of the rope, cither single or doubled, serving for the
core. Several of thee bunches are placed on their ends in

committed the fatal act while laboring under mental disord- Eu strong receptacle, of suitable shape, and a follower is then
ers, in all 1,622, it is interesting to compare the condition of | forced down with great pressure upon them. After about
the suicides with the cause which impelled them to make | twenty minutes the follower is removed and the bunches are

away with themselves.  How prolific a source of suicide un- |
happiness in the marriage relation is, is indicated by the fact l
that 48 per cent of the total were married people, and that |
out of 5,136 suicides, regarding which suthentic particulurs '
were obtained, 701 killed themselyes because of family trou
bles. Tt will also be noted that the greater number of sui-
cides were people past the prime of life, indicating that dis-
satisfaction with a wasted or unsuccessful existence de-
termined their putting an end to it.  This is further sub-
stantiated by the fact that out of the 5,186, 652 are known to
have killed themselves because of reverses in fortune,

Seven hundred and ninety-eight people died to avold phy-
sieal suffering, and 480 because of various unclassified trou-
bles.  The fact that out of the 816 who were brought to self-
destruction by dissipation, 572 owed their misery to dronk-
enness, is in ftself a powerful temperance lecture, 1t is not
casy to understand why spring and summer were the sensons
In which most suicides occurred, The percontnges are 28
for winter, 19 for nutumn, 81 for spring, and 27 for summer,
This would geem to negative the statement which has been
mnde that most cases of self-murder oceur during gloomy
weather, which aids in depressing the gpirits, for certainly
there nre more dark days in winterthan in summer and fall,
Again, it might be sapposed that the privations incident to

m,w 3{ §P7 Jestred nuimbor of the BUPPLEMENT sont L0 one

winter would lend an especial impulse toward the crime, As

taken out and replaced in the same receptacle on their sides,

‘and side by side, and pressed again in like manner. The

claim of Eppinger's patent is for: “ Plug or bunch tobacco
made as herein deseribed, the same consisting of a rope or
strand composed of a swoeetened or prepared filler inclosed
in a binder, in turn enveloped in a wrapper, the said rope
being coiled around a central core, forming & continuous
part of the rope, snd the bunch thus made being subjected
to o proessure, as and for the purposes set forth,”

The advantages of Eppinger's method are very marked.
The moisture of the tobaceo is preserved, Air and damp-
ness are excluded by the compactness into which the tobacco
18 pressed,  The tobaceo, so put up, can be shipped to warm
or damp climates without liability to detericrate by mould,
and a single coil can be carried in the pocket of the con-
sumer without becoming dry or friable, _

The utility of the patented article was clearly proved.
The evidence showed that it had had a very large sale, and
tind commanded o much higher price than the same quality
of tobaeco when put up in any other form,

The novelty of the invention was also clearly proved
The patented article manifestly differed from the ordinary
spun or rolled plug tobaceo, in this, that in such tobacco
the filler nnd binder were rolled together, while in the §

ented article the binder simply encircled the fller, ""M""' '

it




A" tobacco was made In the same manncr as tho
article was made—by encircling the sweetened
WO reparate wrappiogs of unsweetened tobacco—
WM was aimply braided and subjected to
pressure, ?‘@‘P’“‘ was a flat braid, into the inter-
ch air freely entered; and having a compar-
in and fat surfaco, the plug could not be made com.
pact by endwise pressure,
.um \portant question in tho case was as to the patent-

filler, inclosed in a binder, which, In turn, was enveloped in
& wrapper, antedated the patent.  Plug tobaceo had always
been coiled and braided in various forms, and had been sub.
Jected o pressure.  The peculiarity of the invention was,
therefore, in the form and shape of the coil.

¢ argument on bebalf of the defendants was that the
combination filler, binder, and wrapper was old, which
was true; that coiling or twisting a moist rope of tobacco
had always been practised, which was true; and that sub.

Jecting a coiled rope of sweet tobaceo to pressure was old, |

which was also trie; and that the particular form of the coil
was a matter of faney, and that the form of the coil conld
not involve the exercise of the inventive faculty. This was
the precise question at issue.  Could any particular method
of coiling be the subject of a valid patent ?

The court, in sustaining Eppinger's patent, answers this
question in the affirmative. It holds that the article of plug

tobacco had been long in use, and in constant demand; that, |

as it had been prepared for market previous to Eppinger's
invention, it had been lisble to spoil in warm and damp
weather, and to grow mouldy in any temperature; that no
remedy was found for these evils until Eppinger’s invention
was made; and that it was manifest from the length of time
during which the tobacco had been manufactured, from tho
constant demand for it, and from the well known evils to
overcome, that the inventive faculty must have been brought
into exercise, or else that mechanical skill would long since
bave avoided any danger of fermentation or mould; that,
however simple Eppinger’s change in the method of manu-
facture apparently may have been, yet it was a change which
required invention for its accomplishment; and that the im-
provement resulting from the changed method of manufae-
ture had been so great that the article which was produced
was, in the meaning of the patent acts, a new and useful ar-
ticle of manufacture.

— O —

THE PROPOSED AMENDMENTS TO THE PATENT LAWS,
We give below an abstract of the new patent bill which
has been introduced into the Senate by Mr. Wadleigh,

¥ of the invention. A ropo of strands of sweotened |

. . . .
Stientific Amevican,
and in nine cases out of ten whore the owners are oo poor
to employ good counsel to protect their rights, perfectly
valid patents would bo declared vold under such circum-
ftances,

Section 10 s to compel patentees to bring suits to enforce
their rights, i€ an infringer demands that « suit be brought
no matter whether the patonteos have means to bring such
suits or not, under the penalty of belng enjoined from ever
Prosecuting such infringer at uny time thereafter,

Section 11 §s an imitation of the English lnw in the matter
of fees, ns It roquires that a putentee shall puy fifty dollars on
or hefore the first day of Junuary after the expiration of four
years from the date of the patent, and one hundred dollurs
(on or before the first day of January next after the expira-

tion of the ninth year of the patent. In default of either of
(these payments, the patent is to oxpire on the 1st day of
1Apl’ll next thereafter, and during that month the Commis-
'lloner of Patents is to publish « list of the patents that have
expired for the non-payment of these extortionate fecs, Tn
| viow of tho fuct that there is now In the Treasury of the
Unitod States over n million of dollars wrung from poor
Inventors in the shape of unnecessarily high patent fees, we
: think comment on this section ontirely neodless,
- e e

HOW TO TRUE UP A CRANK PIN,
| A correspondent asks: *“How can I truo up my crank pin?
I do not think it is true, because it appears to pound at two
opposite parts of the stroke, and if T tighten up the brasses
| enough to take the pound out they get hot. I cannot find
unything on the subject in the books,"

One of the most prevalent faults of construction in station-
ary engines is a slight want of truth in the crank pin, and
the result is just such as our correspondent has described.
The cause may lie in cither of three things, first, the two
holes in the erank not being true, one with the other; second,
leaving too much for the shrinkage of the large hole of the
crank upon the shaft; and third, not properly fitting the key
to its seating, If in boring the holes the same back of the
crank, whether planed true or not, and although set as true
as practicable the holes will be out of true, one with the
other, to twice the umount that the chuck plate of the lathe
may be out of true and twice the amount that the casting
may alter in form from having its surface skin removed, the
crank pin hole should be bored with the face which was
turned up when the large hole was bored elnmped to the face
plate,

‘We may next consider the amount of shrinkage. 1f it is
excessive, the metal must give way in the cooling process,
; and will yield the most where the metal is the weakest, throw-

The first section enacts that from and after the passage of | ing the crank pin end out of true. The proper amount to
the act no profits or damages in any suit for infringement | 8110w upon a crank of any size less than about 7 inchesis
of a patent shall be recovered which shall have accrued |just such as can plainly be perceived by setting the inside
more than four years next preceding the commencement of | callipers, or a wire gauge, to touch very lightly the bore of
such suit, and that all rights of action at present existing | thehole. The outside callipers or gauge having a barely per-
must be sued for within four years thereafter. Under this ceptible contact, daylight should be just plainly visitle be-
section, if there are & hundred infringers of a patent, a hun- | tween the gauge and the wire or inside callipers. Rules are
dred suits must be brought at once to fully protect it; or if |. given in books for the proper amount of allowance, but itis

_an eastern man has a patent, and some one in the extreme . expressed in decimal parts of an inch, runningto three plac-
west wishes to manufacture the patented article, he may do | €8 of decimals, and the machinist has neither inside nor out-
s0 for many years before his operations are discovered, and side callipers which will measure determinately such large
the owner of the infringed patent has no right to recover any ‘sizcl to such minute l‘rncliomf. For steel tyres upon locomo-
damages acerving to him from the infringement that oc- tives and other wheels, in which the amount allowed for con-
curred more than four years before sult is brought. traction is very important, the heavy duty causing the tyres

Under the second section a license fee is to be the measure | 0 break from the strain due to too much contractive tension,
of damaxm which a patentee may recover from infringers, ilhc following device has been cmpl_oycd: A pit'rce of steel,
provided any such license fee has been established; but if | 8ay 8 inches long and an inch wide, is ﬂlO(! as (hl{l atoneend
not, where from the nature of the invention it can be made to | 48 the least amount of contraction and a little thicker at the

appear to be for the interest of the patentee that other per-
gons should use the same, the court or jury shall determine
the damag-s from the evidence, and in such case no account
of profit or savings is to be allowed, Where profits are to be
taken into consideration, the defendant is not to be charged
with any saving he may have made by infringing a patent,
unless it can be shown that he has made money by his busi-
ness. Where he acknowledges that profits have accrued
from his infringement, the court is to determine what pro-
portion of the profit is due to the said invention and what
to the other elements from which such profit was derived,
and the proportion due to the invention is to be the measure
of profit recoyered; but if snid profits shall be found to bo
in oxcess of the injury done by the infringement, the court iy
to diminish the amount to such an extent a8 may be just
and reasonnble.  This last clause appears Lo be open to the
interpretation that, if the defondant can prove that from
want of means or otherwise the patentee was in such a posi-

other end than the greatest amount of contraction required
upon such sizes of work as the gauge or wedge is intended
to be used for, Upon the face of the wedge is marked a se-
ries of lines running across it at pluces where the thickness
of the wedge represents the proper amount of contraction for
the dinmeter which is marked upon each line. All, then,
that the operator hasto do is to find upon the gauge the line
which is marked with the dinmeterof the wheel and to then
sot his wire gauge to fit the male gage or callipers with the

rod at the other end into the wrist pin bearing and note if
the faces of the brasses fall, without the rod being sprung
sidewnys, exactly true into the wrist pin flanges. We per-
form this testing operntion with the crank pin at the four
quarters of its revolution, moving the crosahesd to the neces-
sary position in each case. And it is obvious that If the crank
pin is true the other end of the connecting rod will fall exact-
ly true into the wrist pin bearing; but suppose that when
the crank pin is on one dead centor the connecting rod hrass
flangex full outside, and when it is on the other dead center
it fulls inside of the wrist pin besring, it proves that the
crauk pin does not stand true.  If when the crank pin is on
the dead center nearest to the cylinder the brass flange falls
Inside the wrist pin, the outer end of the crank pin inclines
towards the cylinder, and vice versa, if the bruss flange falls
outside th wrist pin bearing, the outer end of the crank pin
must incline away from the cylinder. Here it may be noted
that if the main shaft is not at o right angle to the center line
of the bore of the cylinder, the conncoting rod applied as
above will not fall into the wrist pin bearing; butin this case
the deviation of the wrist pin brasses from the wrist pin
journal will be ull inside or outside of the wrist pin journal,
)hcmzo the operation of testing the truth of the crank pin will
at the same time test the lining of the main shaft.
To proceed, then, having gone through the above operation
and thus discovered in what direction the crank pin is out of
'tmc. we note how much it was out of true, which may be
ascertained as follows: When it is found that the flange of
 the connecting rod brass does not fall into the wrist pin bear-
ing, we mark even with face of that flange a mark upon the
crosshead, and moving the erank to the opposite point in its
revolution we mark another similar ling, and the sum of the
| two distances is the nmount of the want of truth at that end
of the rod. To find how much that is in the length of the
crank pin, we divide the length of the crank pin journal into
 the length of the connecting rod, measured from ecenter to
center of the bore of the brasses; the sum thus obtained we
divide into the amount first obtained, and the result will be
the amount the crank pin is out of line. Now, suppose the
s amount thus obtained is the J¢ of an inch, and that the crank
| pin when on the dead center nearest to the cylinder stands
so0 that the center line of its length points toward the center
of the main shaft at the flywheel end. We take a pair of cal-
lipers, set them to a diameter J¢ inch less than that of the
! crank pin, and file upon the crank pin journal, at its outer
| end, a flat place of sufficient depth as to make the callipers
just gauge correctly. This flat place must get shallower as it
approaches the other end of the journal, until at the extreme
of the other end it runs out, leaving the surface intact. We
next file a similar flat place upon the inside end of the length
of the ctank pin journal, but on the opposite side of the di-
ameter of the crank pin, that is at the end of the crank pin
journal nearest to the crank and on that part of the perimeter
nearest to the crank shaft center; this second fiat place must
be filed at that end enough to allow the callipers to gauge
correctly at that end, and must disappear at the otherend of
the journal. Thus we have obtained two diametrically op-
posite flat places that are true with the center line of the
length of the main shaft, and we may now file two more fiat
places on the crank pin journal, the faces of the four form-
ing a square. The last two, however, must be filed to an
equal amount fram end to end of the journal, and equally
deep on each side, until the callipers will gauge them cor-
rectly. This being done, we file up the protruding parts of
the journal until one of the brasses rubbed upon the journal
widl mark evenly all round, and the flat places are just
brought to a bearing, and the job will be complete. It is neces-
sary to connect the rod again and go through the testing
process the snme as at first, to be sure that all is right.
J. R

s L

MORE NEWS FROM THE SUN.

We noted recently the fact of Dr. Janssen having obtained
some exceedingly large and fine photographs of the sun, and
that it was probable that by means of the facility which
these afforded for observing the solur surface, new deduc-

wedge interposed at one end, the wedge having just contact l tions concerning the nature of the latter would probably be
with the two when inserted up to the line. This is a very i reached. Dr. Janssen's photographs are some 15 inches in
acourate method, and is to be commended for the ease with | dinmeter, and show details of the mottling or willow leaf on
which it can be applied. We now come to shrinking the | the sun of less than 1 second of are. By examining these
orank on to the shaft. Tor this purpose care should be taken | points, Dr. Janssen has recent.ly found that the surface of the
to hent the erank slightly more on the thick thanon the thin photosphere hxts .nm. n consul\.lllon uniform in all its pacts,
sido, and to make it to n very low red heat indeed—in ' but that it is divided into a series of figures more or less dis-
fact, n fust perceptible red heat is best. The crank should | tant from each other and presenting & peculiar constitution.

.
lie, while cooling, with the erank pin end vertically beneath | They bave contours more orJess rounded, often very rectilin-

the shaft, so that its weight may not tend to warp the crank
in cooling, as it would do if lying horizontally.

In fitting the key it should not be driven in tight, because
it is apt to spring and chow unnatural bearing marks. To-
wards the finlshing process it should bo drawfiled, to ease the
benring marks, loengthwise, as that will make it drive easier
and smoother.  If the key s not fitted to bear exactly even
all over the driving, it may spring the orank out of true.

If theso Instructions aro envefully followed the job will be
a true one, and there will be no possibility of the crank pin
causing o pound in the engine.  To romedy o pound in an
engine wo may procoed as follows: To test the truth of the
crank pin we attach the erank pin end of the conneoting rod
in its place with the brasses and key properly adjusted. The
other end of the connecting rod should have the brasses and
key in place but should not be attached to the wrist pin, or
gudgeon, ns it is more properly termed.  Weo now place the
crank pin at one end of its throw and lower the connecting

tion as to be unuble to use his invention, and was not there-
fore uctually injured by the infringement, notwithstanding
the infringer may have made an immense profit from the
use of it, unless it can be shown that the inventor actuslly
suffered great injury, he is to be cut down in the profits to
the amount of injury he has suffered,

Beetion 6 has n elpuse to the effeot that no machine or
other article made prior to the surrender and reissue of o
putent which did not infringe such surrendered patent, shall
be held to be an infringement of the new claims of the re-
Insued patent.

Beotion 9 allows infringers, where n patentee does not
bring suit immediately he has knowledge of infringement,
1o bring o bill in equity to declare such infringed patent
void for any of the causes which by law may render the
same invalid. 8o that in cage o patentee is too poor to im-
mediately bring a suit sgninst o wealthy infringer of his
patent, said infringer may bring suit to declare it invalid;

ear, and resembling polygons. Their dimensions are vari-
able, and they sometimes attain a minute or more in diam-
eter. In describing the figures in Nafure, Mr. J. Norman
Lockyer says, that ** while in the intervals between them
the grains aro clear, though of variable size, in the interior
the graing are as if balf effaced; for the most part indeed,
they have disappeared to make way for traing of matter
which have replaced the granulation. Everything indicates
that in these spaces, as in the penumbre of gpots, the photo-
spheriec matter is submitted to violent movements, which
have confused the granular elements,

Mr. Lockyer considers the discovery as confirmatory of his
opinion that sun spots are an index and not & measure of
solar activity; and that their absence indicates a reduction,
not a cossation, of the sun’s energy. Dr. Janssen also points
out that this fact throws light upon the forms of solar
aotivity, and shows that that activity, in the photosphere, is
always very great, although no spot appears on its surface.
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HORIZONTAL COMPOUND ENGINE.

We take from The Engincer the annexed engravings of
s horizontal compound engine of excellent design, manu-
factured by the Avonside Engine Company, Bl‘ls'!(ﬂ. The
engine was one of the objects which secured the n'l((-rcslv'd
notice of many of those who visited the company’s works
during the recent meeting of the Institution of .\I?chnniml
Engineers in Bristol. Itis provided with automatic expan-
sion gear in the form of a link. operated by thc' LOVErnors,
which are of Widmark's split ball type, and which are very
gensitive in action. The crank shaft endsat a short dis-
tance from cach bearing with a face coupling dl?k: the short
piece carrying the fiy wheel being fixed to a .smulnr coup-
ling disk to that seen in the upper view. It will be particu-
larly noticed that the wall box supporting the fly wheel and

main spur wheel bearing is of such form as to be capable of
also embracing the pinion bearing. The two wheels are
thus maintained with the proper distance between their cen-
ters, and the connection of the two bearings, thus in one
wall box, makes a sound job not easily otherwise obtains-
ble. =

The principal dimensions of the engine are as follows:
Diameter of high pressure cylinder, 18 inches; diameter of
low pressure cylinder, 34 inches: stroke of pistons, 8 feet;
diameter of air pump. 914 inches; stroke of air pump, 3
feet; diameter cold water pump, 8 inches; stroke cold water
pump, 3 feet; double acting; working pressure intended, 60
Ibs. ; number of revolutions, 50 per minute.

Phosphate of Potash a Cure for Scurvy,

It is well known that an exclusive diet of salt provisions
endangers scurvy, and that st sea or on expeditions where
only such provisions can be carried over long periods of
time, their injurious effects are prevented by drinking lime
juice. Professor Robert Gallowsy has recently advanced the
suggestion that phosphate of potash is a much better pre-
ventative of the malady, and at the same time that salt in-
creases the nutritiveness of salted meat, so that he proposes in
all cases.where such meat is consumed that the phosphate be
used as & condiment, the same as chloride of sodium is now
employed. Professor Galloway points out that of the dif
ferent substances which enter into the formation and consti

:
the same in brine, and the principal materiul thus extracted
is phosphate of potash. It is evident, thercfore, that if this
salt was indispensable to the formation of fresh meat its ab-
sence in salt meat must be prejudicial.

The use of phosphate of potash as table salt is strictly analo-
gous to the present employment of chloride of sodium, the lat-
ter boing consumed and the taste requiring its consumption in |
order that it may be supplied as needed for the normal for- |

: mation of the blood. Now. as salt meat lacks potash salts, E
| and as the latter are useful in the formation of the fluids in :
| the meat, it is as logical to use this substance as it is to use

common salt. Furthermore, MM. Pasteur and Mayer have

| demonstrated the importance of phosphate of potash in nu-
| trition, and have shown it to be indispensable to the develop-
| ment of the beer yeast cellule.

Professor Galloway also con-

charged, more or less heavily, with the products of combus-

tion and unconsumed coal gas. Itis not creditable to the
ingenuity of practical men that no method has yet heen de-
vised by which the advantages of gas as an illuminating
agent may be secured without the drawback of slow poison-
ing, with the host of maladies a depressed vitality is sure to
bring in its train.”

— —— o —

Steel for Shipbullding.,
The British Admiralty tests at present for steel are as fol-
OWS:
TENSILE AND EXTENSION TESTS.
1. Strips cut lengthwise or crosswise of the plate to have
an ultimate tensile strength of not less than 26, and not ex

HORIZONTAL COMPOUND ENGINE.

siders that the beneficial effect of lime juice asa preventative | ceeding 80 tons per square inch of section, with sn elonga-

of scurvy is due to the presence of potash and phosphates in
it. If his views are correct, the discovery 1s of considerable
importance, as phosphate of potash in the small amount
needed can be transported with much greater facility and
obtained more inexpensively than lime juice, while at the
same time it increases the nutritive value of the cheap salt
provisions now largely consumed by the poor.
RO
Polsoning by Burning Gas. 5

The Lancet urges the inconvenience, and even danger, of
the ordinary burning gas. It says:

*To have our rooms pleasantly illuminated with gas is to
undergo a process of poisoning, the more disastrous be-
cause, instead of directly producing the characteristic symp-
toms of defective blood oxygenation, the gas-polluted at-
mosphere insidiously lowers the tone of vitality, and estab
lishes a condition favorable to disease. It would be difficult
to overrate the importance of this household peril. Pictures
are spoiled by gas, gilt mouldings are tarnished, the colors
of decorated walls and ceilings fade, and men and women
of delicate organization are enfeebled and injured by the
foul uir in which gas is discharged and supposed to burn in-
nocuously, The extent to which this evil works in the
midst of domesticated families during the long evenings is
not adequately appreciated  After the first few unpleasant
experiences are over, the physical insensibility becomes in-

tution of the mest some are removed by the immersion of

ured o the immediste results of breathing an atmosphers

tion of 20 per cent in a length of 8 inches.
TEMPERING TEST.

2. Strips cut lengthwise of the plate 1} inches wide, heat-
ed uniformly to a low cherry red, and cooled in water of 82¢
Fah., must stand bending in a press to a curve of which the
inner radius is one and a half times the thickness of the plates
tested.

3. The strips are to be cut in a planing machine, and are
to have the sharp edges taken off.

4. The ductility of every plate is to be ascertained by the
application of one or both of these tests to the shearing, or
by bending them cold by the hammer on the contractor’s
premises, and at his expense.

3. All plates to be free from lamination and injurious sur-
face defects

6. One plate to be taken for testing by tensile, extension,
and tempering tests from every invoice, provided the num-
ber of plates does not exceed fifty. If above that number,
one for every addition of fifty, or portion of fifty. Plates
may be received or 1ejected without a trial of every thick-
ness of the invoice.

7. The picces of plate cut out for testings are to be of
parallel width from end to end, or for at least 8 inches of
length.

When the plates are ordered by thickness, their weight is
1o be estimated at the rate of 401bs. per square foot for plates
of 1 inch thick, and in proportion for plates of all other

HORIZONTAL COMPOUND ENGINE.
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hic] %; the welght 8o produced s not to be exceoded,
~butala of & per cent bolow this will be allowed for
rolling in plates of half an inch in thickness and upwards,
‘and 10 per cent in thinner plates.
These weights bo ascertained by weighin
a8 10 tons at a tlmn:’ v Sk
~ TESTS VOR ANGLE, BULD, OR DAR STREL.

The whole of the steel to stand a tensile strain of 26 tons
to the square Inch, and not to exceod 80 tons to the square
inch, Also to stand the extension and tempering tests de-
seribed for plate.
~ All the cross ends to be cut off.  One baris to be tuken for
testings from overy invoice, providing the number of bars
does not exceed fifty; if above that number, ono for every
additional fifty, or portion of fifty.

“ —

IMPROVED PROTECTED NON-RECOIL GUN,

We are indehited to the Engineer for the annexed engrav-
ing and accompanying deseription of this invention,  The
objoct of the system is the complete protection of the gun
dot_aehment and of the gun itself, except at the muzzle, It
is also supposed to insure aceuracy of aim for a continuous
series of rounds. The general iden is that the gun shal)
pivot at the muzzle in a ball and socket joint, fixed into the
armour of a casemate, entirely closing the port and pre-
venting recoil.  Krupp claims that when once the gun is
laid true on the object, it can be fired any number of times
without recoiling, jumping, or otherwise changing its posi-
tion or direction in the least; so that all error in shooting
due to inaccuraey of laying is prevented when once the
right direction is secured.

The drawing, Fig. 1, shows a section of a cascmate for a

6 inch gun, The muzzle is enlarged to form a ball, A, which
plays in a socket consisting of a steel port plug, B, into
which is serewed a wrought iron cylinder, C, holding the
ball of the muzzle firmly in the socket. On cach side of
the gun, *runnion, D, travels up and down a earrier, E, in
which a slot is cut for the purpose. This carrier is fitted
with a hollow soled truck, P, which permits the carrier to
pivot on the racer, G, and so to accommodate the are traveled
through by the trunnion, when elevation is given, to the
straight slot in the carrier. The truck also moves along the
racer, G, when the gun is traversed. The casemate is com-
posed of a thick wrought iron plate, H, in front, supported
by strong box girders, K, and roofed with thin wrought iron
plate, I. The lower portion is made of cast iron, J. It is
protected from the enemy’s fire by a glacis of concrete, L,
in which 15 embedded a wrought iron glacis plate, M. A
wrought iron shield, N, covers the muzzle of the gun when
not firing. Tt rests on a trigger, O, so that when the gun is
ready to be fired, the rope draws back the trigger and the
shield falls, As soon as the gun is fired the shield is raised
by the winch, P, acting inaid of the balance weight, Q, and
the triggeris forced back to its place as a support by the
spring, R. The sides of the casemate are built as of brick
covered with wrought iron plates. They are all sloped as
shown in Fig. 2 to cause shot to glanceoff.

Scientific Amevican,

IMPROVED PNEUMATIC DREDGING TUBE,

Our engraving represents n new pnoumatio tube for dredg-
ing, mining, and wrecking purposes, which is worked by
oreating n vacuum and deawing the sand, earth, or other
matter into the same. A represents the tube which s con-
nectad by o rubber pipe at the top, with an air pump on the
vessol or float.

The lower end of the tube, A, Is provided with a hinged
inclined valve, B, that is fitted by rubber packling, hermeti-
cally, to a seat, snd locked rigidly, when the tube has been
lowered to the bottom, by a sliding bolt or key, €, which is
guided in o stuffing box and opernted by a lever.

A discharge door, D, is hinged to the side of tube near
the bottom valve, A spring, at the inside of the tube, above
the side Woor, serves to cushion the bottom valve when the
same is opened for drawing in the sand or earth.

After the tube has been lowered and placed into position
on the bottom of the river, the bottom valve being closed,
and the air pumped out by the air pump until a vacnum is
created, the key is withdrawn by the lever, and the sand or
earth drawn into the tube until the same is nearly filled.
The tube ig then raised, and the contents discharged by
opening the side door, the inclination of the bottom valve
facilitating the discharge.

Tae German government contemplate introducing the
telephone into the telegraphic service, and are about to begin
experiments upon it,

Progross of the Now York Elevated Rallronds.

When the elevated railroad on the west side of New York
clty Is completed the termini will be Bouth Ferry and Eighty-
first Bireet.  ‘The total distance will be then six miles, Foun-
dations for supporting columns are now being put down be-
tween Bixty-first and Eighty-first Streets, and the foundations
necessary for making the track double between Bouth Ferry
nnd Bixty-first Street will be completed in a few days. Two
fifths of the road are finished for a double track. The gauge
in the standard one, 4 feet 8} inches, and the ralls are Besse-
mer steel, 50 pounds to the yard, Rolling plant consists, st
present, of 21 dummies and 89 passenger cars. Theaverage
number of passengers daily is 11,000. In 21 days of last
month (November) there were 207,920 passengers against
180,768 in the same time of the corresponding month in last
year, an increase of 68,157,

On the east side there will be a railrosd from SBouth Ferry
to Bixty-first Street, having a double track all the distance,
There will be branch roads: one to Fulton Ferry, another
from Chatham Square to the City Hall and the end of the
Brooklyn bridge, one to Thirty-fourth Street, and still another
to the Grand Central Depot.  The work on both sides of the
city is progressingrapidly. An estimate of the cost by the
chief engineer, for the double track on the east side of the
city, from South Ferry to the Central Park at Sixty-first
Street, 5 miles, with equipments, stations, acd all the ap-
pointments necessary to its full operation, is $1,625,000, or
$425,000 per mile. In this estimate is included sixty passen-
gor cars, twenty-five dummies, eight stations to the mile,
and engineering. The estimated numbers of passengers per
annum is 14,700,000, and receipts, $1,250,000,

New Agricultural XInventions,

Ladore V. Bikes, of East Otto, N. Y., has invented an in-
genious cider-mill. It has two curbs, which move on rails.
While the ground fruit is being pressed in one curb, a grind-
ing mill is filling the other. The cake in the first is then
taken out and the full curb moved under the press, The
curbs are thus alternately changed from the grinding mill to
the press, and thereby the grinding and pressing of the fruit
and the making of cider is accomplished quickly.

Joseph R. Palermo, of Gonzalez, Texas, has invented an
improvement on Cotton Seed Planters by which the seed is
more readily supplied to the endless belt of the hopper. By
an ingenious device motion is communicated from the rear
roller of a band to a crank to arock post, and cross bar which
works u curved wire inside the hopper thus keeping the seed
well stirred up.

E. M. Wilcox, of Whitewater, Wis., has invented a check-
row attachment for corn planters by which a field can be
planted in accuraterows. At the end of a shaft which re-
volves in bearings attached to the hopper is fitted a chbain
wheel, the teeth of which mesh into the links of a chain ex-
tended across the field. By an ingenious combination of a
cylinder, cam groove, shoe and bars, the wheel revolves and
the chain marks out the check row. This is a very useful
and convenient improvement.
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Our Washington Correspondence,
T the Editor of the Sciontific American :

In reply to a request from the Committee on Patents s to
what legislation wis necessary to preserve the models saved
from the fire, the Commissioner of Patents has sent a lotter
to that body, stating that be estimated that about one third
of the 90,000 patented models that were in the fire were of
metal, and that probably one third of these metal models
were so little damaged that by cleaning, polishing, ete,, they
could still be made available for exhibition and for a fuller
understanding of the invention when the drawings and specifi-
cations fail, a5 they often do, to throw sufficient light on the
inventions they are supposed to describe. The amount re-
quisite to clean, identify, and rearrange these (lnllmpf‘(l
models, including the cases to covtain them, the Commis-
sioner estimntes at $40,000. In addition to this he states
that, besides the damage done by the fire, many thousand

complicated models in the elasses of sewing, spinning, and l

weaving, were drenched by water, and are rapidly corroding.
Many of these will require taking to pieces, cleaning, and
polishing, which the Commissioner thinks will eost about
£5,000 more, and therefore asks for an appropriation of
£45,000 for this purpose,

A bill has been introduced by Senator Windom to estab
lish a Department of Commerce, essentially the samoe as that
favored by the National Board of Trade, providing for the
ercction of a4 now department with secretary and assistant
gecretary, to beappointed and confirmed in the same man-
ner a¢ the other members of the cabinet, and to be charged
with the supervision and care of the agricultural, commercial,
manufacturing, and mining interest of the United States, so
far as the national government is empowered by the Consti-
tation. The new department is, if the bill becomes a law,
to have charge of the execntion of all laws relating to for
eign and domestic commerce, customs, interoal revenue, |
taxes, to navigation, lighthouses, rivers and harbors, and
colloct statistics relative to our agricultural, commercial,
manufacturing, and mining interests and tabulate them.

Mr. Loring has introduced into the House a bill designed
to aid ia the establishment of additional telegraphic cables
between this country and Europe, which proposes o give a
liberal charter to a company said to be already organized,
and ready to go to work as soon as they can obtain the char-
ter. The company propose to run a line by way of the
Azores, and offer to give the government the perpetual free
use of the cable to an amount not exceeding the number of
words which has been sent over the existing cables by the
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work on the Maryland rivers. About 200,000 mere eggs are ‘ polar circle.  The celebrated commission of the Academy

now on their way from the McCloud river, which will be of Sciences left Paris in 17856: Bouguer, La Condamine, and

hatched at Druid Hill Park, and distributed to the various | Godin to join in Peru the officers appointed %y Spain, An-
rivers. The operations of the Commission in another direc- | tonio d' Ulloa and Jorge Juan; and Maupertuis, with four
tion during the summer have brought to light a‘fishing bank | others, to proceed to the Gulf of Bothnin, where they were

hitherto unknown, about fifteen miles from the mouth of
Boston harbor, which isso rich in fish that upwards of 1,000
Ibs were taken within half an hour by trolling, among
which a splendid species of flonnder, heretofore supposed
to be peculiar to Greenland, was discovered. In the inves
tigations in which this discovery was made, which are under
the general direction of Professor Baird, assisted by Messrs,
Verritl, Wilson, Goode, nnd Bean, observations are made as
to the natural history and economical value of the marine
animals of the const, and as to the temperature of the water
in diiterent depths and localities. In some cases, at the
depth of 100 hundred fathoms, the thermometer was found
to stand at 80* Fal., or below the freezing point of fresh
water, and yet these spots preéminently abounded in animal
life, great quantities of fish being taken from them.

The Entomological Commission having, during the past
geason, accumulated o large mass of information regarding
the locust and other similar insects, and the best means of
preventing their ravages, will shortly present a report there-
on to Congress, which, it is hoped, will be of great value to
our western agriculturists,

Messrs. Scudder and Bowditch, who have, under tle di-

Survey, been making a tour through Colorado, Wyoming,
and Utah, exploring for fossil insects, report that they have
secured large numbers of specimens, Near Florisante, the
tertiary basin was fonnd exceedingly rich in insects and
plants, and Mr, Scudder estimates that the extent of insect-
bearing shales are at least fifty times as great as the rich one
in Southern Bavarin. Upwards of 6,000 insects and 3,000
plants have already been received from Florisante, and as

sides these specimens, many more are to be received from
Wyoming, as arrangements have been made to receive all
the specimens found in a newly discovered rich deposit of
fossils in the tertinry strata of that territory; and it is be-
lieved that, within the next few months, the amount of ma-
terial at hand for the study of this subject will be greater
than ever before possessed by any single naturalist. Pro-
fessor Leidy, who has also been operaling under the direc-
tion of Dr. Hayden in the neighborhood of Fort Bridger
Uintah Mountains, and the Salt Lake basin, has made a large
collection, comprising the lowest and simplest forms of ani-
mal life, many of which require high microscopic power to
distinguish their structure,

government in any one year. The bill provides, also, that
in five years after the cables shall have been in working or-
der, the rates shall be reduced to 20 cents per word, at the |
expiration of cight years to 17 cents, in twelve years to 13
cents, and ufter fifteen years to 10 cents.  In return for these '
Jow rates, they ask for an exclusive right to land cables on
our Atlantic coast.

A bill has been introduced by Mr. Paddock to authorize |
the appointment of a Committee on Foresting and Tree
Planting, to examine and report upon the condition and
management of the cultivated forests in Europe; the cost of |
growing, cultivating, and protecting the same; also the ob- ’
served influence, if any, upon the climate and water supply
of the country; and to examine and report upon the best
varieties of trees to plant for the production of forests,

The manufacture of perfumery for exportation is becom
ing a large and growing interest, in which thousands of bar-
rels of alcohol are used, but owing to a peculiarity of our
revenue laws, nearly, if not quite all, of this is imported,
because it can be withdrawn without the payment of duty,
American alcohol cannot be used in this business without
the payment of tax, and there is no provision of law which
would authorizs a drawbuck upon the exportation of such
perfumery. There appears 1o be no good reason for this
discrimination against our distillers; and the Commissioner
of Internal Revenue, in his recent report, recommends appro-
priste legislation to allow aleohol to used by manufacturing
perfumers in the goods for exportation, without the payment
of tax, under proper restrictions against fraud,

Captain Tyson, in command of the Florence of the Arctic
expedition, has forwarded a letter by a returning Scotch
whaler, to Captain Howgate, under date of Soptember 20,
reporting bis safe arrival, after a long and tedious voyage

The House of Representatives having called upon the
heads of departments to report what objections, if any, there
were to making obligatory, in all government transactions,
the use of the metric system of weights and measures, the Sec-
retary of the Navy and the Postmaster General have sent re-
plies, the first of which states that he sees no objection, ex-
cept that in the matter of the soundings on the charts, **If
it were applied to these, it would probably involve the total
loss of all charts and chart plates now in use, and would be
prejudicial to the exchange of charts with England.” The
Postmaster General states two objections, one of which is
that the lack of knowledyge and experience of the postmas-
ters at the small offices and the public at large would ren-
der the system unsatisfactory in its workings, and the other
is the expense attending the change, which would involve
the purchase of 43,867 metric balances, which would prob-
ably cost $124,788. This alleged necessity of changing the
balances has called out the suggestion that, a8 15 grammes
have been made the lawful equivalent of the § ounce for
postal purposes, all that is necessary is to increase the mov-
able weight on the present balance to the amount of 5, per
cent, and to add a smaller proportionate weight to the pan,
which would render the present balances eapable of weigh
ing letters on the métric system: the notches which now in-
dicate one, two, or more half ounce rates, would then indi-
cate corresponding 15 gramme rates.

Washington, D. C, OCCASIONAL,

The Standard of ueere Measuremont,
To the Editor of the Scientific American :
Permit me through the columns of your valuable puper to

correet an error quite prevalent in regard to the base of the

of forty days, at Niuntilick harbor, Cumberland Gulf. The
crew were all iu good health and spirits, and Messry. Sher-

man and Kumlein are reported as doing very well in their |

respective departments,  Captain Tyson proposed moving to
the head of the gulf in & few days, where hie intended 1o es-
tablish winter quarters, and carry out his instruction in ref-
erence 1o the collection of materials for the main expedition
" T Bl Coram

‘ , Isslon are at work upon the head waters
of the Potomae, stocking them with Californin salmon, 80,
000 having been just shipped from the hatehing house at
Druid Hill Park, Baltimore, being the fiest shipment of o
1ot of about 200,000 eggs received about the 1st of October
from Professor Baird's camp on the McCloud river, Cali-
fornia. The prospect of thus successfully stocking the Po-
tomne and other rivers appears very favorable, as the suc-
cess of their introduction into the Delaware hus been demon-

strated Feyond u doubt, veveral fish weighing from five to |
ten pounds having been takea in it, s the rosult of stocking

that streamn & year previous to the commencement of the

“French Metric System.” 1t is generally supposed that the
meter is exactly the ono ten millionth of the carth’s quad-
rant, and consequently an absolute invariable unit, some-
\ thing in Nature which remains the same from ageto age, and
which if lost could be regained with exactness and certainty,
Can such a unit as above required be obtained for a refer-
cuce by the means employed, and then re-obtained, should
occasion require?
It wans supposed in Newton's time that the earth was not
i perfect sphere. - Richer, who was sent by the Academy of
Beiences, of Paris, to Cayenne in 1672, observed that the pon-
dulum which vibrated seconds in Parig lost about 24 dally at
Onyenne, This fact, as Newton explained in his * Principia,”
must be the consequence of the reduction of the force of
gravity, either by offect of the centrifugal force or an in-
creased digtance from the center,  The deductions of Now-
ton and Huyghens that the earth was s spherold, like that
already observed of Jupiter, fluttened at the poles, conflict-
| ing with the opposite conclusions of the first Cassind, induced
the Academy of Sciences to cause exact measurements of
meridional arcs to be made both near the equator and the

rection of Dr. Hayden, of the Geographical and Geological ‘

many more are expected before the close of the ycar. Be- l'arc, and the same was observed in the English surveys, that

joined by the Swedish astronomer, Celsius,  Ten years wero
spent by the party in Peru in the measurement of an are of
over three degrees in length, extending from latitude & 3
north to 3° 4 32° south; and the length of a degree at the
equator, reduced to the level of the sea, was calculated by
Bouguer at 362,912 feet,

The northern party found a place for their operations be-
tween Tornea, in Lapland, and the mountain of Kittis. The
difference of latitude being determined, they measured o base
line upon the frozen rivers. The are being then caleulated
it was found to give about 867,600 feet as the length of om':
degree. The greater length of the degrees as they approached
the poles was thus established, and consequently the greater
equatorial than polar diameter of the earth,

In 1791 very extensive operations were commenced in
France with the object of obtaining the exact length of the
quadrant of the meridian, in order to make use of a definite
part of this natural and permanent quantity as a standard
unit, Themeasurements were carried out on the meridian of
Paris under the distinguished astronomers, Delambre and
i Mcchain. The line was extended across France from Dun-

kirk to Barcelona, making an arc of about 9%, and every pre-

!

| caution was taken to insure the greatest accuracy in the
measurements.  Though this arc thus determined was suf-
ficient for the purpose required, the French astronomers in
1805, after an interval of three years, began to carry the
measurement still further south, Biot and Arago directing
the work after the death of Mechain. Tt was continued un-
til Formentary was reached, distant about 12° 22 south from
Dunkirk.

A similar anomaly was noticed upon some portions of this

where these portions were considered separately, the length
of the degree appears to increase toward the equator, The
effect is to produce an uncertainty in the exactness of the re
sult obtained, showing that there must have been some error
in the measurements of the meridian, as the true eurvature
of the earth has been established beyond a doubt, that it Is
an oblate spheroid, and that the length of a degree increases
as we approach the poles.

In the deliberations of the members of the Academy of
Arts and Sciences, at Paris, the length of the pendulum at .
first appeared proper for a basis for a system of weights and
measures, being easy to determine, and consequently to
verify, if it should be necessary, by any accidents happening
to the stundards; but it was thought that to take, as was
proposed, for the unit of measure the length of the simple
pendulum vibrating seconds, was to employ, in order to de-
termine a measure of length, not only a heterogeneous ele-
ment, namely, time, but also an arbitrary division of time,
namely, the second. A measure of length was, therefore,
preferred that did not depend on any other quantity; but it
will be seen that observations of the pendulum can, neverthe-
less, be employed as a means of verifying, and even of find-
ing, that unit of measure, although they have not served as
the basis of its determination,

In short, as it bas been found that the one ten-mil-
lionth of the earth’s quadrant (or the meter) differed only
from the length of the pendulum beating seconds at Pa.
ris about six millimeters, both units would have led to
results almost exactly similar. But after years of troublesome
experiment and trial of the metrical system, the only advant-
nge that has been gained is that of establishing one common
standard, the meter, and that bas just now been shown is
not correctly what it is iutended to represent.  1f uniformity
was the object sought it might just as well have been ob-
tained by making their ancient toise (so universally known)
the standard.

The chief reccommendation of the metrical system, or of
the meter, as stated in their decree, as well as the authors of
the system, Brillat, Brisson, and Tarbe, is that should it be
ever lost or altered it may be easily restored, not by a second
measurement of the meridian, but by comparison with the
pendulum,  Thus they allowed the pendulum to be the reg-
ulator of lincar measure ax well as of time, and in short, the
ultimate criterion, and of course the principal standard,

1f before the meter was adopted as the standard, other me-
ridians on different parts of the earth had been measured, ns
one in the United States, and o mean taken of the several,
the results would have been more satisfactory,

In the astronomical enleulations of the length of an are of
the meridian, base lines are used which must be messured
by arbitrary means, whereas the length of the pendulum
beating seconds at o given latitude of the sea level is o unit
of ftself, and the labor of re-obtaining it when lost, with cer
talnty and cxactness, s reduced comparatively to a mi
num, T O R Lewn
Knowlesville, N. Y, DA S\

Tron and Iin Companions.
In the ordinary motallurgic products of ir
?‘lhar metals may nlmost always bo m M
mong the metals that necompany iron are mang
nickel, cobalt, chromium—which metals are all like
found in meteoric iron—also copper, vanse
tungsten, It Isa ourious fact that the spectrum
indicates the presence of iron, together with all
uls above named except tungsten and vana
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motion, but when warmed by the sun they become very ac-
tive, running with their long legs over the ground, and pry-
ing with their large heads and strong Jaws into every crease
and crevice in the soil, into which, in due time, they burrow
and hide. Under the microscope thoy are seen to fairly
bristle with spines and spinous hairs, which all aid in bur.
rowing. As becomes n creature of prey that must be indus-

~ Ttis generally stated by writers on the hive bee, that the
il bectle (Meloe) is one of its parasites. The posibility that
bees, taken in connection with the frequent complaints from
apiarians of the wholesale death of bees from causes little
understood, led me, some years since, to pay attention to
lhm ‘churacteristics of the blister beetles, in the
hope of ascertaining whether or not they really bear any
connection with bee mortality. From these investigations,
1 mm that meloe is only parasitic on the perfect hive
bes, as it Is on so many other winged insects that frequent
flowers, and that it eannot well, in the nature of the case,
breed in the cells of any social bee whose young are fed by
ourses in open cells.  The triungulins of our blister beetles
refuse to climb on to plants furnished to them, or to fasten
to bees or other hairy insects. Nor will they nourish upon
honey, bee bread, or bee larvae,

. They show a proclivity for burrowing in the ground, and
act quite differently from those of meloe or #itaris, which not
only attach to bees in confinement, but which, in the case of
meloe, T have known to 5o crowd upon mature hive bees as to
worry them to death and cause extended loss in the apiary.

While analogy and the law of unity of habit in species of
the same family pointed, therefore, to a pamsitic life, I be-
gan to conclude, from the facts just stated, that the parasit-
ism was of another kind, having satisfied myself by various
experiments that the triungulins did not feed on roots.

Few discoveries are stumbled upon. We find, as a rule,
that only which we anticipate or look for. Late last Fall,
in digging up the eggs of the Rocky Mountain locust (calop-
tenus spretus) at Manhattan, Knusas, blister beetle pseudo-
pupe were not unfrequently met with. The suspicion thus
raised that these insects preved, in the preparatory states,
upon locust eggs, was confirmed last Spring by finding the
larvie of different ages within the egg pods, and devouring the
eggs of the locust just mentioned. From such larve prey-
ingon the eggs of spretus I have reared the unicolorous form
of epicauta cinerea, Forster, or the marginal blister beetle;
the epicauta Pennsyleanica, De Geer, or the black blister

Fig. 4. —Ercavra.—a, locust egg pod, with triungulin just entering (/);
B, egge; o, triunguling o, second larva; e, natural position of same.
triously sought, they display great power of endurance, and
will survive for a fortnight without food in a moderate tem-
perature,  Yet in the search for locust eggs many are, with-
out doubt, doomed to perish, and only the more fortunate
succeed in finding appropriate diet. Reaching a locust egg
pod, our triungulin, by chance or instinet, or both com-
bined, commences to burrow through the mucous neck, and
makes its first repast thereon.  If it has been long in search,
and its jaws are well hardened, it makes quick work through
this porous and cellular matter, and
at once gnaws away at an egy, first
devouringa portion of the shell and
then sucking up the contents.
Should two or more triungnlins en-
ter the same egg pod a deadly con-

beetle; the macrodasis unicolor, Kirby, or ash-gray blister 2 g
beetle; and the form of it described as murina, by Le Conte, ! g:: m'f'm‘:‘i’:f":ﬂ%o:z::
or the black rat blister beetle 3

possessor. A second egg is at-
tacked, and more or less complete
ly exhausted of its contents, when
a period of rest ensues, the triun-
gulin skin splits along the back,
second larva (Fig. 4, d). white, soft,
with reduced legs, and quite different in general appearance
from the first. This molt is is experienced about the cighth
day from the first taking of nourishment. The animal now
naturally lies ina curved position, After feeding for about
another week a second molt takes place, the skin, as before,
splitting along the back and the new larva hunching out of
it until the extremities are brought together and released
almots simultancously.

This kind of molting is exceptionsl among insects, the
skin being ordinarily worked backward from the head, The
modification at this molt is slight. A third molt ensues
‘ with but little change in the form and character of the ani-

mal. In this, the ultimate stage of the second larva (Fig. 5,
a), the creature grows apace, its head being constantly
| buthed in the rich juices of the locust eggs, which it now

Since then I have had no difficulty in tracing the larval a
habits and development of the two more common species | Fig. 6. —~Ermcavra.—a,
around 8t. Louis, namely, the striped blister beetle (epicauta | PUP: #ide view: b, same,
v#tata, Fabr,), aud the marginal blister beetle just alluded ' "™ e
to. Careful examination of locust eggs, in the vicinity of 3 s
potato fields frequented by the parents, show a varying pro- 'nml e R N
portion of the egg pods affected, and in some locations |
nearly every pad of the differential locust (ecaloptenus diffor-
entéalis) will contain the epicauta larva. The eggs of the
locust are lnid in large masses of 75 to 100.  The pod is but |
slightly bent, rather compact outside, while the eggs are |

Fig. 1.—Caloptenus differentialis,

irregularly arranged and capped with but a shallow cover-
inz of mucous matter. It is the egg pod of this species |
which the larvee of the two blister beetles in question prefer.

The larval habits of the genus, as well ag of macrobasis

and Zenous, which T have studied, may be illustrated by re ‘
citing those of either of these species.

From July to the middle of October the eggs are being
laid in the ground in loose, irregular masses of about 130 on
an average. The female lays at several
different intervals, producing in the
aggregate probably from four to five
hundred ova. She prefers for purposes
of oviposition the vory sume warm,
sunny locations chosen by the locusts,
and doubtless instinetively pinces her
eggs neur those of these lust, ns I have
on #evernl oceasions found them in
close proximity.

In the course of about ten days—

Fig. 5-BrcAuTa.—a, full grown larva; b, setacoous points that cover
the back; ¢, conretato larva, side view; o same, back viow,

color is somewhat more yellowish than it was before. 1In
pnother week it forsakes the remnoants of the pabular mass
and burrows n short distance in the clear soil, where it forms
i #mooth cavity within which it lies, strotehed on onoe side.
: In three days the skin splits again, but is only partinlly shed,
The mouth parts and legs are now quito rudimentary and

more or less, according to the tempera- | tuborculous, the soft skin rapidly becomes rigid and of a
ture of the ground—the first larva or triungulin hatches. | deeper yellow color, and we have what has been ealled the
These little triunguling (Fig. 4, ¢), at first feeble and per- | preudo-pupa or conretate larva (Fig. 5, ¢, d).  The inseot hos
the power of remaining In this conratate larval condition for
a long poeriod, and generally thus hibernates,

In spring the conretate Jarval skin is in its turn ront on
[the top of the head and thorax, and there crawls ont of it
the third larva, which differs in no respect from the ultimate
'stnge of the second larva alrendy mentioned, excopt in the
somewhat reduced size and groater whiteness, ‘This third
lurva is rather netive, and burrows ubout in the ground; but
while there seoms to ho no reason why it should not feed,
nourishment 18 not at all essential, and all my specimens
have, in the course of a fow days, transformed to the true

Fig. 8 —Macnonasis Usicorom.—a, normal gray form; b, black (murina) 00 (Fig, 6) without feeding.  The pupa state lasts but
form; ¢, d, male and female sutentie I'8ve aratx days.
fectly white, soon assume their patural lght brown color| Our blister.beotle larvie are, thorefore, partinl parnsites,
and commence to move shout. At night, or during cold or | An animal that foods on egus is not necossarily paraaite, but
wet wenther, all those of a bateh huddle together with littl [ the term s justly applied to such ns foed \within, und aro

« Fig. 2 —Epleanta
vittata,

rapidly sucks, or more or less completely devours. The |
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confined 1o, the egg pod, In contradistinetion to predacecus
species which move from one egg pod 1o another, Like all
parnsitic insects that nourish on & limited smount of food,
and possess no power to secure more, the blister beetles vary
greatly in individual size in the same species, and the
larve have the power of sccommodating their life to eircum-
stances, and of assuming the cosretate larval form earlier or
later according to the size of the egg mass which they infest,
In an average sized egg pod of the differential locust, how-
ever, there are more than enough eggs to nourish the largest
specimens of K. vittata, and a fow are usually left un-
touched. The period of growth from the first feeding 1o
the coarctate larva averages about & month,

That the eggs may exceptionally hibernate Is possible,
but from their delicate nature improbable. That the triun-
gulins frequently do so there can be no doubt, especially in
specimens like the black blister beetle, which is found on
the flowers of solidago, eupatorium, ete., till the end of Oc-
tober and continues laying till frost,

CONCLUNION.

From the foregoing history of our common blister beetles
it is clear that, while they pass through the curious hyper-
metamorphoses so characteristic of the family, and have
many other features in common, yet epicauta snd macrobasis
differ in many important respects from meloe and sitaris, the
only genera hitherto known biologically.

To resume what is known of the larval habits of the fam-
ily, we have: First, the small, smooth, unarmed, tapering
triungulin of the prolific sitaris, with the thoracic joints sub-
equal, with strong articulating tarsal claws on the stout-
thighed but spineless legs, and, in addition, a caudal spin-
ning apparatus. The mandibles scarcely extended beyond
the labrum: the creature sceks the light, and is admirably
adapted to adhering to bees but not to burrowing in the
ground. The second larva is mellivorous, and the transfor-
mations from the coarctate larval stage all take place within
the unrent larval skin. We have: Second, the more spin-
ous and larger triungulin of the still more prolific meloe,
with long caudal setw, but otherwise closely resembling
that of aifaris in the femoral, tarsal, and trophial charac- *
ters, in the sub-cqual thoracic joints, unarmed tibie, and in
the instinetive love of light and fondness for fastening to
bees. The second larva is also mellivorous, but the later
transformations take place in the rent and partly shed skins
of the second and coarctate larvie. We have: Third, the
larger and much more spinous triungulin of the less prolific
epicauta macrobasis and henous, with unequal thoracie joints,
powerful mandibles and maxillw, shortened labrum, slender
femorn, well armed tibire, slender, spinous, less perfect tar-
sal claws, combined with an instinctive love of darkness and
tendency to burrow and hide in the ground. The second
larva takes the same food as the first, its skin is almost
entirely cast from the coarctate larva, while subsequent
changes are independent and eutirely free of the shell of
this last.

Recent Tests of the Telephone.

Some interesting trials of the articulating telephone were
lately made in England through Dr. Muirhead's artificial
cable. This artificial line, says the ZTelegraphic Journal, of-
fers the closest approximation to the electrical conditions of
an actual cable that has been hitherto attained. The exper-
iments were made through a length of artificial cable of the
type of the Direct United States Cable, and it was so con-
structed that artificial line capacity could be added to the
circuit or taken away from it at will. When the capacity
is taken off, the circuit is of course a mere resistance cir-
cuit; but when the capacity is put on, the circuit was equi-
valent to a length of submarine cable. In speaking by tele-
phone through a hundred miles of this cable the words were
| comparatively loud and distinet, but the instant the capaci-

ty was put on, the voice lost both power and distinctness in
'u remarkable degree. It appeared only half as loud as be-
| fore, and dull and smothered in tone. With a hundred and
fifty miles of artificial cable, while the voice was apparent-
ly as strong as ever through the resistance circuit ulone, it
| was completely silenced by putting on the capacity. Even
with a superior telephone, the extreme limit of articulation
would thus be lessthan two hundred miles. Theory points
out, and experiment verifies the fact. that if the voice is al
lowed to dwell on a note for a sufficient time to establish,
despite induction, a regular succession of electric waves in
| the cable, a faint sound will be audible. Thus, singing can
' be heard through a greater length of cable than talking. In
| articulation the changes of the voice are so hurried that time
| is not given the cable to establish the regular series of waves
| necessary to reproduce sound, so nothing is heard at all,

- e re—

Novel Method of PFroparing Oxygon,

The author finds that oxygen may be very readily obs
tained even at common temperatures by the mutual reac-
| tion of two oxygenated compounds formed of several atoms
of oxygen, such as hypochlomte of lime and peroxide of
barium, Theso fucts prove, he considers, that the oxygen is
produced by the neutralization of the opposite electrie
polarities of the oxygen in one of the compounds and that
in the other.—Syleestor Zinno, in Les Mondes,

i e
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La Nature says that when the whale in the Westminster
Aquarium, London, died, all the living cols, which had been
put in the tank us food for the monster, at once attacked the
body and attempted to devour it,
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The Telephono tn Collleries,

A number of gentlemen connected with the principal
collieries in West Lancashire, Eng., Iately assembled at
Prescot Colllery, belonging to the Wigan anc
Qompany, for the purpose of witnessing experiments with
Professor Graham Boll’s Telephone, but especially with re-
ference 10 its use in the working of collierics. By an adapta

tion of Mr. Hall, Government Inspector of the mines of the |

district, one of Mr. Biram's anemometers used in collieries
for testing the velocity of air passing through the working»
had attached to it, instead of the regulator, a telephone, and
it was to test whether the state of the ventilation could be
ascertained at the surface that the experiments were made
Instead of the ordinary disphragm, s small thin iron bar
was substituted in the telophone attached to the anemometer,
every tonth revolution of which cnusod this bar to vibrate,
An anemomoter thus provided was conneoted with the tele

phone placed in the colliery offices, and then taken down |

the shaft and fixed in the main intake—an ordinary coated

electric wire, some 600 yards long, joining the two instru
ments. Mr. Hall and a party of underground managers |

had charge below ground.  The vibration of the anemome
ter was distinetly heard by the instrument in the office, and

it was found to .gi\*e 98 heats to the minute, or 280 revolu
tions, which, multiplied by arca of airway, showed the

. quantity of air passing, The result was considered emi
nently satisfactory, and was communicated to Mr. Hall |
E:]u-}inlt‘nls in speaking to those in the mine were then |
made, and Mr. Hall recognized the voices of several friends. |
At times word was sent from below that they counld bear |
voises going on in the room, conversation between severnl
of the gentlemen taking place, and this interfered with the
distinctness of the messages. On the conclusion of the ex
periments, Sir W. Thomson, using the telephone, addressed
a few words to those present, and to Mr. Hall. He expressed
himself as both delichted and astonished with the result of
the experiments.  Never before had he heard the voice more
distinct, and the experiments were very satisfactory, He
explained the differcace between previous telephones and
Professor Bell's, and said that although he had often tested
the telephone he had never before seen it made of practical
use as in the present case.
: —~~e e

THE CORRUGATED IRON AIR BRIDGE AND FUEL
ECONOMIZER.

Mr. Robert K. McMurray, Chief Inspector of the Hart-
ford Steam Boiler Inspection Company, is the inventor of
the new steam boiler attachment herewith illustrated. which,
it is claimed, provides an eflicient means for economizing
fuel, reducing the time and expense usunlly required for the
renewal and repair of bridge walls and preventing smoke by
the admission of a proper supply of heated air to the gases
evolved by combustion. The principal feature of the device
is that last mentioned, the inventor claiming positive ad-
vantages through the mingling of heated air instead of
cold air with the gases, The bridge is also constructed so
as to offer increased resistance against blows shocks, and
the effects of expansion and contraction, while it may be

it out longitudinally through the opening in the side wall !ly through the center of an iron table, which may be tipped

The fresh air enters the space between the back plate and | on an angle for inlaid work
plate through the supply openings, D, and is deflected | iron clamps and thumbscrews, said clamps being attaoled,

| fire
| shonoo passes upward a8 indicated by the arrows, Fig. 2,

[ nlong the space between the two plates,  The air thus be

comes introduced in a minutely divided condition into the | spindle.

that of the gases escaping from the furnace.

The saw is held by means of

1 Whiston Coal | by the flange against the he ated surface of the fire plate and | each to the end of a leather band, whick bands pass over

friction pll”u-_\ s and are '|||||g to '.iﬂﬁ on the ends of the vl
brating lever, which is driven by an eccentric on the lathe
There are several pin holes in the upper band to

combustion chamber at & temperature closely approximating | adjust the strain to saws of varying lengths, An arm pro-
It mingles | jeeting over the table serves as a presser foot to hold the

[ with said gases, and is clalmed to oxidize the carbonic oxide | work down while sawing, and adjusts fteelfl to varying

and to effect complete « ombustion, with a corresponding | thickness

vconomy of fuel and prevention of smoke

forms us that the device has been well tested with uniformly

! successful results

| particulars, nddress Robert K. McMurray & Co,,
way, Now York city.

Sl ) G Pl e

OCOMBINATION LATHE, SCROLL BAW, ETC.
The machine illustrated herewith is a combined foot pow
grinding wheel, vise,

285 Brond

soroll saw,

er drill and turning lathe,

nnd anvil, in the construction of which many novel features
are embodied. The body and legs are cast iron, the treadles
wood, the belts leather, the wrench iron, the fixed screws
polished iron, the set screws caschardened, the finish black
japan with ornamental paintings. The lathe will turn work
four inches by nine long. It is suitable to hand turning, has
a press lever for drilling, and is furnished with steel spur
and pointed centers. The rest has all the adjustments com-

easily removed for renewal or repairing.

The arrangement of the
bridge in the furnace is shown
in Fig. 1, and the device de-
tached with portions broken
away to exhibit its interior
arrangement in Fig. 2. It
consists of a fire plate, A, a
back or base plate, B, and a
dispersing plate, C. The
plate, A, is corruguted in
order to give it increased
strength and is provided with
alight bottom flange which
rests upon the bridge wall
and thence rises vertically for
about two thirds of its height,
at which point it is inclined
at an angle of 45 degrees.
The bottom plate, B, con-
forms in the relative posi-
tion of three of its sides, to

mon to large turning lathes, The scroll saw plays vertical-

the plate, A, and terminates

below in a horizontal foot.
Both plates, A and B, are,
connected by bolts passing
through thimbles, so as to
form a hollow case. The
perforated diffusing plate, C,
Is Inserted in groves formed
in the otber plates, A series

it is ed by the groove in
::e.:;rmedmppg :m:: g thodmuoendl::pmon rod, but
near the base.  Above them is prevented by a ratchet from
extends n deflecting flange, returning. The ball being thus
E. The device is so set that hold stationary, ;hopl;ton::(:
ptbl:“lowxr l:dgo of the fire &mzy ::v;yutot a‘p;o i

, A, slightly bel ' makes a p

the level of theggm’t'e b:;:: tion of & revolution, ahltdnx
and its ends are closed by the the position of the jumper for
side walls of the setting or cach stroke. The weight of
by metal plates fitted therein, -~ the new Ferroux drill is
the latter arrangement allow- T about 440 lbs.  The caleu:
ing of the bridge being re- lated volume of air expended
moved s desired by drawing per stroke of the piston is 83

:
T'he inventor in- | hole

THE CORRUGATED IRON AIR BRIDGE AND FUEL ECONOMIZER,

in boards.  When the saw is disconnected to enter
o, #aid arm may be mised to admit the board, or it may

be swung over to leave all clear above the lathe if desired

Patented September 4, 1877, For further | This machine swings fifteen inches under the srm, and the

motion of the saw is in a straight line,

In carrying out this principle of operating the jig saw on
o Inrge machine, the saw is hung in sliding guides as usual,
but the bands for reaching any distance on the work and
the vibrating lever are the same as here shown,

It is claimed that no perceptible jar is felt in running a
gixteen inch saw that will reach the center of work up to
ten feet radins.  This steadiness is cansed by the vibrating
lever being very short and well balanced, and by the cush.
toning effect of the inertin of the bands. The lever need
not be over six inches radius to give the saw four inches
stroke.,

The vise and anvil are permanent aitachments to the ma-
chine. The emery wheel on the spindle is heavy, and serves
ns a fly wheel to the Inthe and saw. In the outer end of the
spindle is a drill for bracket work. When desired, the man
ufacturer furnizhes tools and extra parts with the machine,
such as face plates for chucking, a drill plate, a circular
saw, and table, turning gouges, chisels, ete.

Patent pending. For further particulars see Business and
Personal column, or address W. X. Stevens, East Brook-
field, Mass.

. - - -—
The Delicncy of the Telephone Clireunlt,

In a recent lecture before the Society of Telegraph Engi-
neers in England, Professor Bell called attention to the re-
markably slight earth connection which is needed to estab-
lish a circuit for the telephone. In describing an experiment
showing this, he stated that while an assistant made connee-
tion at his end of the line by standing on a grass plot, he
himself stood upon a wooden board. On trying the tele-
phone Professor Bell was very much surprised to hear
a continuous musical note uttered by his coadjutor, and
on looking for the cause he found that a single blade of
grass was bent over the edge of the board and that his feet
touched it. The removal of the grass was followed by a ces.
sation of sound from the telephone, but the sound became
again audible whenever the Professor touched even the petal
of a daisy with his foot.

SO

Ferroux’s Rock Drill at the St, Gothard Tunnel.

M. Ferroux’'s rock drill, which has been in operation since
1873 at the works of the St. Gothard tunnel, has recently
been much simplified in the mechanism for the feed and the
percussion. The piston of the percussion cylinder is formed
conically at each face for the
vurpose of reversing it at the
end of each stroke. When it
arrivesat the end of the stroke
it strikes a small plug, which
slides in a cylindrical open-
ing and presses it inwards.
This movement is simultu-
neously communicated by a
lever to the small supply pis-
ton at the upper end of the
cylinder by which the com-
pressed air isshut off, and the
exhaust opened. The percus-
sion piston is then promptly
returned to the upper end of
the cylinder, where it strikes
the small supply piston, and
opens it for a fresh supply of
compressed air, when the per-
cussion piston makes the next
down stroke, This rotation
of the percussion piston und
rod is effected by means of un
inclined groove cut in the
rod, in which a pawl is en-
gaged. The pawl isone piece
with a ratehet wheel, which
turns freely with the pawl as

cuble Inches,

oshesnbd
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THE DUCK-BILLED PLATYPUS,

The ornithorhynchus or platypus is o singular animal,
which seems to form a connecting llnk between the mam.
mals and birds, and in some respocts having aflinities oven
with reptiles. Tt is from 18 to 22 inches long, and has a
stubby tail 5 inches long. The color is brown above and
whitish below. The jaws are inclosed In a a horny sheath,
very sensitive, like the bill of a duck, and have two horny
teeth on ench side; the snout is Yat and )
broad, the lower jaw shorter and narrower,
the eyes small and brilliant; ears not appa-
rent externally, with an aperture that can bo
opened or shut at will; and the fur Is soft and
thick, like that of the otter. The logs ure
short, and the feet five toed, and webbed. Tt
searetes milk for the nourishment of Its young,
which are born blind and naked. It burrows
in the banks of streams, where it passes the
day in sleep, rolled up like a ball, coming out
at dusk and during the night in search of
food. It is an excellent swimmer and diver,
and feeds upon worms, insects, and small
aquatic animals, in the manner of a duck. It
walks very well, and climbs trees with facili-
ty, It can romain under water for eight
minutes at a time; it is cleanly in habit, and
fond of warmth and dryness. The young
die very soon in confinement.

L — - A ——
Polsoning by Earrings,

Two young girls in Paris suffered from
blepharitis, and one of them also from an in-
flammation of the lower part'of the left auricle. All the usual
remedies proved ineflicacious, but both patients quickly re-
covered after their copper earrings were discarded.

R— - —

We find in the London Graphkic the annexed engraving of
an arrangement of balloons proposed by Mr. Henry Cox
well of England as a means of crossing the Palmocrystic Sea
and so reaching the north pole.  Our contemporary attrib-
utes to Commander Cheyne, R.N., the origination of the idea
of using balloons for this purpose. It is believed that the
three balloons connected in the manner shown in our en-
graving would carry six men. besides three tons welght of
gear, hoat cars, stores, provisions, tents, sledges, dogs, com-
pressed gas, and ballast, The triangular framework con-
necting the balloons would be fitted with foot ropes, so that
the occupants could go from one balloon to another in the
same manner as sailors lie out upon the yards of a ship,
and the balloons would be equipoised by means of bags of
ballast suspended from this framework, and hauled to the
required position by ropes. Trail ropes would be attached
to the balloons, so as to prevent their ascent above a cortuin
height (about 500 feet), at which elevation they would be
balanced in the air, the spare ends of the ropes trailing over

| balloons moved onward.

Scientific Jmevican.

the Ice.  The hoat cars would be housed in for warmth, and
telographle communication kept up with the ships by means
of a wire uncolled from a Jarge wheol (see skoteh) as the
This wire, being marked at every
five wiles, would also serve to keep a record of the distance
| tmversed.  Commander Cheyne proposes that the balloons

should start about the end of May, on the curve of 4 wind
i circle, of known diameter, ascertained spproximately by me-

———

THE DUCK-BILLED PLATYPUS.

tents are all the evidence In existence as to the beliefs,
practices and social life of men who tenanted the British
Iulands in the neolithic or polished stone and bronze periods
of culture. In one barrow was found & stone clst made of
six rough slabs, four for the sides and two for top and buttom.
Fragments of pottery with rude seratehes for ornamentation
laid scattered around the bones of an old man. Near by and
in the very center wax found In s shallow grave the skeleton
of a young man, buried in a crouching posi-
tion. Large pieces of limestone were piled
around and there were many bones of the
short-horned ox, the boar and the horse. It
was evident the young man was one of high
rank, both from the high mound and the
bones of the animals, which were, Mr. Pen.
nington thinks, the remaios of & funeral

feast. An awl made of stag horn and s Jot
ornament were the only personal srticles
found

- In a recent number of the Afhenaion s n
short summary of the discoveries which have
been recently made In tombs at Spata in
Attica, Greece To the south of the village
a square chamber cut in the rock was found
accidentally ut a depth of about 17 feet from
the surface, On the eastern and northern
sides of this chamber were smaller ones, The
door leading into the great chamber was walled
up with small stones and earth, a small aper-
ture being left at the top; the entrance to the
two smaller chambers was free.  In clearing
out the pussage were found many objects in

,lcomlnplml observations conduoted on board the vessel, and | glass or ivory and a few in silver, gold, bronze and terra-

at two observatories some thirty miles distant in opposite di
rections, It is estimated that, with a knowledge of the di-
ameter of the wind circle, and the known distance from the

miles of the long wished-for goal
woald be securely moored; and when the necessary observa-
tions at the Pole had been carried out, a réturn wind would
be secured for their return, the requisite full inflation hav-

cotta: also a few sshes and bones. These objects were

| found scattered about in the earth, as if the tomb had been
| anciently sacked and some of its contents dropped by the
PROPOSED BALLOON VOYAGE TO THE NORTH POLE. Pole, the balloons could be landed within af least twenty | plunderers in their way out,
There the balloons | layer of ashes and burnt bones was found intact.

In the northwest corner a

= S ——
A Patent Law for Switzerland,

Switzerland and Holland are the only two European na-

ing been made by meansof the surplus gas taken out in a |tionsthat at the present time refuse to inventors the protec-

compressed condition.
rest their course to the southward ou the parallel of latitude
on which they left their ship, and the remainder of their
journey, east or west, would be performed by means of the
dogs and sledges conveyed in the balloons.
- e —
Recent Archmologiceal Discoveries,
Iu o volume on “* Notes on the Barrows and Bone Caves
of Derbyshire,” Mr. Rooke Pennington, the author, gives
some interesting facts in regard to explorations made near
Castleton.  The surrounding country is dotted with tumuli,
| usually rough, round heaps of stone and turf and some of a
peculiar oblong shape. The large mounds are nbout fifty
 feet in diameter and five fect highin the ceater. Their con-

The returning voyagers would ar- | tion of patents.
|in that glory. A bill is now under discussion, prepared by

Holland, it seems, is soon to be left slone

Federal Councillor Droz, which if passed will give to the re-
public of Switzerland a patent law system very much like
that of the United States. The fees for patents are to be
small, and the mode of securing inventions simple. We
shall give our readers due notice of the passage of the Swiss
patent Jaw,

el e
——

CHARCOAL FOR OFFENSIVE BrEATH.—A correspondent
of the Dental Cosmos says that the best treatment in regard
to offensive breath is the use of pulverized charcoal, two or
three tablespoonfuls per week, taken in a glass of water be-
fore retiring for the night.

PROPOSED BALLOON VOYAGE TO THE NORTH POLE

!
I
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MACHINES THAT HEAR AND WRITE.

The propagation of sound in air is excellently illustrate d
in the ingenious apparatus devised by Professor Tyndall and
represented in Fig. 1. A isa stem passing through the up
right, B, to which a shock can be sent from a ball, C,
through & spring to another ball, thence through another
spring to another ball, and so on until at last the shock
reaches the last ball, whichis
projected against the india
rubber pad at the end, D,

,\l:h‘t\l there to represent ina I

rude mechanical way the o .

drum of the car When the P ] - 5
stem, A, is pr ssed, the ball, é_& s i i

to & luminous ray a vibratory motion similar to its own
The bodies use ind in Fig. 8 is represented

| the optical combination of two re«

| are tuning forks,

tangular vibratory mo

tions. the figure being projected on a screen, A large num

are produced, wlich are more ¢ omplex when

ber of curves
| the ratios or the numbers of vibrations of the bodiesare less
variation corresp« nds to a de-

| simple; und as each curve or

> & e I

— —_ — _ —

expanded, and hence are produced alternations in the length
of the flame, which are, however, scare ely percoptible when
the flame is observed directly. But to render them distinet
they are received on a mirror with four faces,
tated on a vertical axis.

which Js ro-
As long as the flume burns steadily
there appears in the mirror, when turned, s continuous band
of light, But if the capsule is connected with a sounding

tube for example, yielding
the fundamental note, the

8 image of the flame takes the

A form vepresented in Fig, 4,
iv and thatof Pig, 5 if the sound

o ——

C, only moves to and fro, yet
it sends a Kind of pulse
¢, f, which travels along the
line and ultimately causes the
last ball to give a smart stroke
That this re

on the pad, D.
presenis w hat takes [\l:h'r mn
air, when sound is propaga-
ted through that medium, is
ghown by the apparatus re-
presented in Fig. 2. Atube
11 feet long and 4 inches
wide has its ends closed with
thin india rubber. Aguinst
the rubber at one end there
presses a cork, @, with which
is connected a hammer, 2,
which is in contact with the
bell, e, If now
sent from the other end of

the tube, the india rubber will drive away the cork and will
cause the hammer ta strike the bell. It will thus be evi
dent that, when vibrations are caused in the air of a tube

a pulse be

closed by a membrane, that those vibrations will be trans-
mitted to the membrane, In the ear, as we have stated, the

auditory nerves take the vibrations from the membrane to

[ —

| T

—>

:‘;

7«1/0 3.

*

<

P

!
:

r influences other nerves and muscles
The problem |
onograph is to find a mechanical sub-

the brain, and the latt«

ite down what we hear.

stitute for auditory nerves, brain, and muscles, or, in o(hvr'
words, to connect some device with the body thrown into
vibration by the sound, which shall register the movements

of that body. The simplest and most direct method of re
cording vibratory movements is by Lissajou's apparatus, by
which the vibratory motions of two sounding bodies may
be compared without the aid of the ear. This method,

which di:p('llll'c on the persistence of visual sensations m.f

the retina of the eye, conslsts In fixing n small mirror on

the vibrating body, 80 s to vibrate with It, and to impart |

£ /70.4

finite condition of the forks (piteh, ete.) it is evident that,
while it i8 a graphie representation of the vibrations which
take place in the bodies, it also represents the sound result-
ing from such vibrations. If the beam of light producing

the curves were
s yrojected upon a

g . RIORCASE Sl
o sensitizea surface,
AAAMNANNNANNNNA~  then the curve
would be photo-

graphed, and consequently we should have a graphic re-
presentation of the sound.

Kdénig's manometric flames furnish a very delicate mode
of graphically showing the nature of sounds. The appa-
ratus used consists of a metallic capsule divided into two
compartments by a thin membrane of rubber, The tube on

REecorpinG INSTRUMENTS

F16.10.

il S el

ATTEMPT

Fic.11.

Raong/ i | e
ATTEMPT

!
i/ —

ATTEMPTING

one side of the capsule connects with mouthpiece; the |

space on the other side is connected with o

supply pipe of which also enters sald space, so that on one
side of the membrane 15 airand on the othor gas. When
the sound waves enter the capsule by the mouthpiece and
tube, the membrane yielding to the condensution and rare

faction of the air waves, the gas in the ¢ ompartment on the

opposite side of the membrane is alte rontely contracted and

= S
£ 2 T )V D o S st At
e v e oy R r—%

yields the octave, For differ
ent sounds produced by fore
the capsule the flame o

RN )

umes
widely differing appearances
It would not be
to photograph the representa
tion of the flame in the mir

impossible

ror, and thus permanent gra-
phic records of sounds might
be obtained.

We now come to pure ly
mechanical means of regis-
tering sound, to which class
belong the Edison and other
phonographs. In Fig. 6 is
l'"[vl".’*'"lllw‘ LLeon Scott's ]rhl)-
nautograph, which consists of
an ellipsoidal cask, A, of plas-
ter of Paris, and about 1} feet
long. The end, A, is open;
that at B is closed by a solid
bottom having an orifice, in
which is a bent brass tube, @, which carries a ring on which is
aflixed a thin membrane. Near the center of the latter is a very
light style; and in order that this style may not be at a nmlz:,
the membrane stretching ring carries a movable piece, ¥,
which is termed a subdivide, and which,being made to touch
the membrane first at one point and then at another, enables
the experimenter to alter the arrangements of the nodal lines
at will. It follows that, when a sound is produced near the
apparatus, the air in the ellipsoid, the membrane and the
style will vibrate in unison with it, and it only remains to
trace on a sensitive surface the vibrations of the style and to
fix them. For this purpose a rotating copper cylinder, ¢ is
covered with lampblacked paper and the style is brought in
contact with the latter, so that, when the cylinder is rotating

1 . . . -
and the style vibrating, a sinuous line is produced, the nature

gus burner, the .

of which depends upon the sound. Thus in Fig. 7 is repre-
sented the trace of thesound produced jointly by two pipes,
This arrangement of ro
tating cylinder is also employed in connection with tuning
 forks, a style being arranged on one arm of the fork.
note being sounded in unison with which the fork is tuned,

whose notes differ by an octave,
Ona

| the fork vibrates and consequently a sinuous line showing
{ the nature and velocity of the vibrations is made upon the
' paper of the cylinder.

| In April, 1878, Mr. W. H. Barlow read before the Royal
| Society a paper on the

‘uwn for recording sound, which consists of a small speaking
| trumpet about 4 inches long, having an ordinary mouth-
piece connected to one end of a.tube of # an inch in diame-
ter, whose other end is broadened out so as to form an aper-
ture of 2} inches diame-
ter, which aperture is

“ Logograph,” an invention of his

stopped by a membrane N Fre.l
~ : I1G.1O.
of goldbeater's skin or thin \x 6.I3
gutta percha. Against this ¢ LAY =\
membrane a spring press. L el 00 N

es lightly and has con-
nected to it a light arm of
aluminum, which carries
s marker consisting of a
very fine sable hair pen-
cil, projecting from the
lower end of a glass tube
containing coloring mat-
erinl, the tube and pen-
cil together forming o
kind of fountain marker,
as the coloring material gradually oozes outand keeps the
| pencil continually moist and supplied with color. Under
[ this marker a continnous strip of paper is made to pass, in
[in the same manner as the strip of paper in the register of
the Morse telegraph, and the whole is so arranged that when
{the membrane occupies its normal position the marker makes
! simple, straight line, as the strip of paper passes beneath
it, but any force acting on the membrane will cause the
iumrkvr to move, and a crooked line will be the result, the
devintion from a straight line depending on the amounnt of
force exerted on the membrane,

To provide for the escape of the air pussing through the
trampet w small orifice is mude in the side of the tube, so
[ that the pressure exerted upon the membrane and its spring
is that dueto the difference arising from the quantity of air
forced into the trumpet and that which can escape through
the orifice In n given time.  The pressure of the spring and
the size of the orifice have to be so proportioned to each
other as 1o admit of the movement of the marker with the
slightest pressure of the breath, und yet it must not move o
casily as 1o puss over the edge of the paper under the great-
¢st pressuro which the breath is capable of producing. By

STRENGTH

|
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lhls nmmmtm when pmpvrl) mljlm(od the various soundy
produce’ by speaking will act on the membrane, causing it
to move the marker correspondingly to the force exerted by
the differing tones of the volce, and thus a series of irregu
lar lines will bo produced, exhibiting remarkuble uniformity
when the same phrases are repeated, as is shown by the dia-
grams in Figs. 8 and 9, made by the instrument when the
words under them were pronounced by the same speaker |
successivoly.

One of the first peculiarities manifested in using the in.
strument was the action produced by the silent discharge of
air from the mouth after n word was pronounced.
This silent discharge appeared to depend on the
force required in the last syllable, and was most de-
veloped in those syllnbles terminating with the con
sonents termed  ““explodents,” whoether with or
without the silent vowel E after them.  This effect
is shown In Fig. 10, in which the part marked d is
the silent discharge, and its appearance in the dia-
gram is under the control of the will, for by hold-
ing the breath fmmediately after pronouncing the
word, this part of the disgram can be altered as
shown in Fig, 11, If, instead of terminating with
an explodent, another syllable be added to the word,
making it terminate with a consonant of softer
sound, the air which would have been silently discharged is
used to form the syllable added, and the subsequent silent
discharge is very much diminished, as at Fig. 12,

Some words appeared shorter when a syllable was add-
ed, as, for instance, the word ““ strength " and “strengthen,”
the mark made by sounding the latter being considerably
shorter than when the former was spoken, as may be seen
by comparing the diagram of the two words in Fig. 13.

To test the rapidity of the action of the instrument, the
old nursery ling ** Peter Piper picked a peck of pickled pep-
per " was repeated at the rate of six syllables per second,
aud the dingram shown in Fig, 14 was the result.

In Fig. 15 may be seen the dingrams made when the word
““Incomprehensibility " was spoken in different tones, show-
ing that, although a certain amount of variation due to the
energy occurs, yet each sound preserves the same specifie
character.

Fig. 16 shows the diagrams made by repeating the well
known stanza from ** Hohenlinden.”

From the above it would appear that sooner or later we

may expect to see the desks of our popular preachers pro-

vided with reporting instruments something on the same

principle as Mr. Barlow's logograph, only much more deli

cate, so that each discourse may be taken verbatim, as it

would seem that it would be comparatively easy to learn to

translate the logographic diagrams (or logograms, if we may
be allowed to coin & word) into plain English writing. It

may be more difficult, however, to report the speakers at a
know of no
the various noises

public meeting in this manner, as, so far, we
means of separating from the discour:
that indicate the applause or dissatisfaction of the audience,
and which would, when operating in conjunction with it,
produce a strange jumble of marks that would puzzle not
only a Philadelphia lawyer, but a dozen of them, to deci
pher. If to the various noises prodyced by the vocal organs
of the audience is added the occasional peculiar ** swish " of
a mal-odorous egg, deftly thrown by one used
to the business, we are inclined to think that
the deciphering of the extraordinary logo-
gamy thus made would require something
more thin human judgment, and it may there-

fore sometimes be necessary to press into the JJL
service as a translator the spirit of some dc- By
funct reporter or compositor, who, when in
the flesh, made his living by rendering the
late Horace Greeley's hieroglyphics into de
cent Roman type

et < - o—ame

Washing with Silver.

Copper articles can be covered with an al
most imponderable layer of sily Some idea
of the thinness of this layer can ln- imagined
when we think that,
lubor, capital, ete,, the cost of silvering 11b,
6} conts, while 1 1b,

of buttons, suspender buckles, pins, ete., cost

Ano

inclusive of material,
of corset eyelets Is only

from 2 to 8 cents, while & grain of pure silver
is worth 5 cents.

The moethod of washing these articles with
pure silver '3 thus described by Roseleur in

the Metallarbeltor, 1. 316

gilver is dissolved in twice its weight of nitric acid, The
solution of nitrate of silver is then diluted with distilled | place In

water, and precipit ted by a solution of table salt or hy

drochloric " ivl, when a white l'|l'l~~_\ l-ht'll'il‘ull' is pro
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Any desired amount of granulated | Thi

ash), and the whole preserved In a stone pot,  The composl
tion of the mnss I8 found to be extreme ly varied, for to the
tartar s addoed o quantity of other substances ke sulphate
of sodn, common galt, quicklime, magnesia, corrosive subli- dry and wet silvering, Is the ** paste process,” and Is also
[ mate, cte., most of which, if not exac tly injurlous, are at | called thumb silvering, stuffed, or pencil silvering (Daumen,
;llﬂ L perfoctly uscles We give bere o formula somewhat stopfen, and Pinsel, in German),
oheaper than when tartar nlone is used, which gives ve ry good
rosults: Chloride of

[1zed tart Y,

This bath, which does not keep long, increases the lustre
nnd the whiteness of the article considerably.
Another mixed process, which stands intermedinte between

These methods, whose re-
ults possess no considerable permanence, but still are much
slver from 80 grammes silver; better than the washing process, frequently serve to repair
24 kilos. ; table salt, Some persons the small breaks in better silvering, and also to produce on
employ the salt alone without any tartar, but the silvering thinly gilded articles a mixture of gold and silver, or gold
is then rather blulsh, | with so-called oxidized silver. The portions which are to

be left unsilvered are simply

pulver
3" kilos

varnished.

The paste for this process is made by grinding in
o mortar, or with a muller upon a plate, excluding

Fie.14. pon a | g

SR

the light ns far as possible, an intimate mixture of
the following substances: Fused nitrate of silver, or,
better, chloride of silver, 100 parts; binoxalate of
potash, 300 parts; tartar, 300 parts; table salt, 420
parts; sal-ammoniac, 80 parts: water, 100 to 150
parts: or, take chloride of silver, 60 parts; tartar,
200 parts; table sult, 800 parts.

The mixture is ground as fine as possible in the
mortar, then ground with a muller upon a thick
piece of ground plate glass, until no grains are felt
when pressing it between the fingers, This paste is
| When the paste Is ready, some water is heated to boiling | kept in a black bottle, or a jar of opaque material, to pro-
in o vessel of red copper, and one or two spoonsful of the
paste thrown in it, which dissolves more or less, In a bath
prepared in this way, the articles to be silvered must either
be suspended from hooks or contained in a colander: usu
ally a second vessel, less deep than the first and full of holes,
is sot against it, resting upon edge of the first, so that the

iy

LS TAAT:

PETER Piper  Picken A Peck of ' Pickep  Pepper

tect it from the light, which rapidly decomposes it.

When about to use it, a small quantity is triturated with
some water in a glass or porcelain dish, and the mass applied
with brush or pencil to an article completely covered with

| gold, either by dipping or electro-plating, where the gold is

40 thin that the paste can be decomposed through it by the

copper, It is then allowed to dry, and warmed. The dry
| paste exhibits a pink or perfectly green color, according to
| the thickness of the gold plate and the consequent strength
of the chemical reaction. The latter color indicates that a
considerable quantity of the copper is dissolved, and in con-
jequence o corresponding amount of silver has been re
duced,

The salt that sticks to the article is removed by washing
with cold water. The silvering is then pretty but dull, and
its lustre and whiteness is increased by dipping for a few
seconds in very dilute sulphuric acid, or. better, a solution
of cyanide of potassium.

This silvering will bear brushing and polishing, and
also be oxidized, hence it is easy to see [
to the washing or boiling with sily

In case the first deposit has not bee
it sufliciently durable,
sccond or third time.

By the use of this mixture 1
silvering is less white and not
articles,

The different po

commerce under the

FiG. 15.
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FORCIBLE WHISPER.

ORDINARY TONE [

hink
1 thicK €

it can be repeated, after

SPOKEN Lquoff = fk / V’\j’ U\/\

INCOMPREHENSIBILITY.

(=¥
1

wders and ligquids v

names of si
articles in it are covered to a certain depth with the bath, | ter, California liquid, ete.,
When the silvering is ended it can be removed without wast. | ants and cafés to rej
ing any of the solution. The articles are stirred around | ing more than some of this paste suspended in pure water or
with a wooden spatula, salt water.

and which

air their worn-off silve

In America, silvering solutions are usually some
1

In each operation a quantity of paste, proportional to the !
ous mercurial compound which forms with the brass or «

surfuce of the articles to be washed, is added.

per a brighter and silver-like amalgam, which

lasts just long enough for the guilty pedler
to cffect a safe retreat before its bright
disappears

These liquids must not be consounded w

Fi6.16
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TorcH AND  TRUMPET FAST  ARRAYED,

others sold under the pompous names of

“aurophile " and ‘““ argentophile,” which lat

ter are intended to freshen up old gilded and

silvered articles by dissolving the laye

simply solutions of cyanide of potassium

which was formerly recommended for this

HORSEMAN DREW ﬂ/s BATTLE BLADE:

purpose. ‘L hey are most violent poisons, avd
ought under no circumstances to be tolerated
in the Kitchen.

* e

Furiovs EVERY CHARGER  NEIGHED,

American Rallway Bullders In Brazil,
Mr. Gowen, of Philadelphin, has just re

ceived a cable telegram from London announc

- A T - : F 4 . . ) |
: ' ‘ s He Hegrs ‘ ) J00 :
N’—\“ X . 2
_—— ing the execution of the contract there by
tween the Madeira and Mamord Raflroad Com
e

pany (Limited), the National Bolivian Naviga
tion Company, and Messrs, P, & T, Colling,
contractors, of Philadelphin, by which the

To JoIn THE  DREADFUL REVELRY.

{lver bath improves by use and finally uequires o | latter agree to complete the grading, masonry, and supor

dark green color from the dissolved copper, which takes the

olution of the precipitated silver

tructure, and furnish the equipment of the railroad of

road is projected from
" T lven is nol perfect as the gilding in gold | the present head of navigation on the Madeira River, o
| " Hvering 18 0oL RO {

| SN . 3
encrally make use of the useleas ncids as in branch of the Amazon, in Brazil, to Bananeria Falls, on

the first named company. This

Wil They

vwidust, searod [ the Mamoré River, on the borders of Bolivia, and is about

duced  which soon settles (especially if stirred) It is | coppering I'hey are polished by means of & el i R RTI Bra Meal  nt
B L o 5 : NO miles long ¢ n Y : o] ( D 8, . 10V
teratn ; w has ; \ f & hrush ?

w to uscortain whether all the nitrate of silver has been | ly ever by means ¢ . ) RO R AR PRV PN .
.f‘ . : | hich is tl we when o drop of the salt The smallest quantity of iron, zinc or tin, in the bath, | render navigation impracticable It s designed as a narrow
decomp which 18 the caso . 0 G 3 M UPe TO iro ils of 43 pounds

i |I| not produce turbidity in the clear, su- | spoils it, for all brass and copper arti les then turn red | gnuge road, with irc nlx.ul 11 13 |u||l ,:rl yard, and will

st : {1 \ o th recipitate. The liquid is poured The iron is first removed by means of & magnel Little [ be used to transport ( i products of the antl .l 0 f
i : P e R B Il | " 1 ntation repeat plinter { zino are removed by treating the srticlo with | the Andes to the navigable waters of the Madeira River and

t1 r ) Wi ¢/ decantatio e J Y e O 4 e Thi K »
off and the precipitate washed )y o, - % 1il A v iy hydrochloric or sulphuric acids, whic L do not| thence down the Amazon The Philadelphin and Reading
‘1 It R ( 0 ovYe a '¢¢ ac L y § y 5 5 ? .
. dyor 'I | h‘ l;‘ : f silvor me time bhefore | nttack ¢ opper when cold. Tin or lead, which, however, are | oal and Iron Company will supply all the rails and other

C to preserve the chloride of sUver some ! . : ateri 18 vill be re ! ¢ "

» o : fally tected from the light, becnuse | seldom present, must be removed by hand ironwork and materi l fh"ﬂ will be e .||ur.'.| 1o construct

UmDg, it musi carcfully AN idl - |. oatires If for any reason, the silvering did not suce wed, the artl | and equip the road.  This is o first and most important open

’ ’ res Tt /¢ b 3 : i 2 X 2 o <
unde luen , 33 Ghans R RS | b ntly <|I|||u*(‘ for u fow sco wonds In bolling | Ing of trade between this port and Brazil I'he equipment
gles nre subst % s

i | int tely mixed with o lit olution of nitrate of gilver, 100 parts; cy anlde of potassium, will include l“‘"'l"'i”““'. Iulf'-. rllll;.lqilln'w bolts, chalrs,
The chloride of silver is then intimutel) ? ‘ turn-tables, ote., and the total cost of tho ro Nt '

, 'h ke ! o T e o fasiar (bitartrato of pot- | 600 parts: water, {1,000 parts, wrnstables, ¢ { o road Is sald 1o b

tle water and at least § ¢
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$5.000,000. The payment to the contractors will be abou
threo quarters in cash, for which the money is now in hand
and the remainder in the debontures of the railway company

cash payments on shipment of the materials from the por
of Philadelphin.—®Engineering Nets,

et &
.

New Inventions,

arrangement of which is such that the animal may be gquick

Iy

detaching the horses,

A new Sun Dial, patented by Mr. Axel W. Anderson, of
Bedford, Pa., congists of o ring having circumferential slots,
sarrounded by a perforated adjustable band, and containing
an adjustable dial or scale, formed in an epicycloidal curve.
A pencil of light falls upon hour marks engraved on the de-
vice, through an aperture in the band. This invention is
both curious and ingenious, and as the inventor states it
may be made small enough to serve as a charm for a watch
chn'in. it doubtless would be a profitable article to manu-

facture.

Mrs. Julin Wuerfel, of Sheboygan, Wis., has devised a

new Dress Pattern Chart, which is quite simple, and which
furnishes o guide for any size or style of cutting. Its usc
is quickly learned.

A new Photographic Camern, invented by Mr. John C,
Moss, of New York city, is adapted for drawings photo-
graphs, ete. It consists mainly in a device for suspending
the instrument so that it will not be affected by the jarring
or vibration of the building in which it is placed, and also
in novel mechanism for focusing and adjusting the camera,

Mr. Joseph G. Densmore, of West Dresden, Me,, has in-
vented a Ferry Boat, which is impelled across rivers, etc.,
by the action of the current. The boat is adjusted at an
angle with respect to the crossing rope, so that the current
will strike directors at an angle which may be increased or
diminished at will.

A novel Thill Coupling has been devised by Mr. David R.
Silver, of Sidney, Ohio, which is so constructed as to have
little wear, to allow of wear being taken up, and which ad-
mits of the thills being readily and quickly attached, or they
may be detached by removing one bolt from each coupling.

A Surgical Apparatus, patented by Frank Green, of Col-
umbia, 8. C., for preparing bandages, spreads the plaster of
Poris simultaneously with the winding of the bandage, so as
to save time and material. It consists of a box with guide,
tension, and winding devices, used in connection with a hop-
per for the plaster of Paris, having slides to regulate wide
and thickness of plaster to be spread, and to cut off the sup-
ply when the bandage is nearly covered. The box has also
a tank to apply soluble glass to a bandage, It is valuable to
surgeons.

A vew method of Attaching Shanks to Door Knobs, pat-
ented by A. E. Young, of Boston, Mass., consists in pouring
into the hollow knob a quantity of melted cement, sufficient
to partly fill it, inserting the shank or socket, and inverting
it to permit the cement to settle around it.

In a Rein Holder patented by Gregory Jennings, of West
Cairo, 0., a slotted tube is provided with a hook and spiral
spring. The rod is fitted with a screw and crosshead, which
fits between the arms of the hook. It holds the reins firmly
and prevents their falling to the ground,

In a Bicycle, patented by John Smith and E. T. Thurston,
of Rockville Center, N, Y., the driving wheel is provided at
the axle with end pinions, which are operated by internally
geared wheels loosely pivoted on each side and provided
with treadles. It has the merit of simplicity.

G. Keilicks, of Chapin, 1L, has invented a Door Securer.
At one end of a slotted bar is a chisel-shaped point at right
angles, which fits into the jamb of the door. A thumb
serew Is fitted to the other end, which works through brack-
ets, It is of use to travelers,

An improved Brush has been patented by B. R. Hill, of
Pompton, N. J. After boring the usual holes in the wood,
a suitable tool is introduced into them, and interior tapering
holes are made larger than the outer hole. The brush is
driven in with o small wedge, which expands in the large
hole within and firmly holds the bristles,

In n Smoke Ventilator, invented by C. K. Edwards, of
Boston, Mass,, the strips und openings being all constructed
by sixes, three openings will receive the wind, leaving three
for the smoke and foul air to escape through. By an ingen-
ious deviee the strips and openings are so arranged that the
wind cannot blow into the main pipe, but must pass out
through the openings on the opposite side, carrying the
smoke with it and increasing the upward draft of the flue.

A Tucker, patented by Eliza Ann Vance, of Gallipolis.

- 0., consists of two movable parts, both of which are clumped
10 the cloth plate of the sewing machine, The upper part
is movably attached to the lower by flanges, to regulate the
distance apart of the tucks, and edges of srms aro turned
over each other. Tt is o useful addition to the sewing ma-

An Oil Well Torpedo has been patented by C. A. McCoy,
of Edenburg, Pa. It consists of & cylindro-conical \rcu{'l
adapted to contain nitro-glycerin, and which s provided ex-
ternally with sunular elastic cushions to prevent premature
explosions. Percussion cap plungers are secured to a welght

guaranteed by the Brazilian Government. The Philadelphia
and Reading Coal and Tron Company will receive immedinte

A novel Horse Detacher has been patented by Mr. John
L Kellum, of Salem (Maxwell Station P. 0.), Tenn., the

let go. should he become frightened or unmanageable.
The device also enables the traces to be conveniently fast-
ened to or loosened from the whiflletree when attaching or

Scientific Qmervican.

and suitably guided and arranged to strike upon anvils fixed
ingide of the vessel. It is an effective instrument.
e @ ——
JOHN WILLIAM DRAPER,

John William Draper was born at 8t. Helen's, near Liver-
pool in 1811, From an early age his attention was devoted
to chemistry, natural philosophy, and the higher mathema-
tics, Aftor prosecuting his chemical studies for some time
at the University of London, he emigrated to the United
States and entered the University of Pennsylvanin, Hetook
the degree of M.D. there in 1836, with the rare distinction
that his thesis was selected for publication by the medical
faculty. For a time he was Professor of the Natura! Bciences
at Hampden, S8idney College, Va., and in 1850 he was called
to the chair of chemistry in the University in the City of
New York. Among the first studies to which Dr. Draper
directed his attention was the chemical action of light, In
1842 he discovered that not only might the Fraunhofer fixed
lines in the spectrum be photographed, but that there exists
a vast number of others beyond the violet, which up to that
time had been unknown. Of these new lines, which more
than doubled in number those already known, he published
engravings. [Healso invented the mstrument for measuring
the chemical force of light, the chlor-hydrogen photometer.
His memoir *“On the Production of Light by Heat,” pub-
lished in 1847, was an important contribution to spectrum
analysis. It gavo the means for determining the solid or
gascous condition of the sun, stars, and nebula. He es-
tablished experimentally thatall solid substances, and proba-
| bly Jiguids, become incandescent at the same temperature;
that the thermometric point at which such substances are
red hot is about 977" Fah; and that the spectrum of an in-
candescent solid is continuous—it contains neither bright nor
dark fixed lines,

Dr. Draper was the first person who succeeded in taking
portraits of the human face by photography, and was also
the first to take photographs of the moon. His memoir on
the Distribution of Heat in the Spectrum showed that the
predominance of heat in the less refrangible regions is due
to the action of the prism, and would not be observed in a
normal spectrum, such as is formed by a grating; and that
all the rays of light have intrinsically heating power.
He discovered more than forty years ago the facts in re-
gard to capillary attraction, claimed by Mr. Lippman and
which lately excited so much attention in Europe.
Dr. Draper has published many works on scientific and
other subjects, and has made many other important dis-
coveries, too numerous for us to mention here. IHe stands
in the front rank of living scientists, His two sons, Pro-
fessor J. C. Draper and Professor Henry Draper have also
written much and made many important researches, the
latter having lately discovered the presence of oxygen in
the sun.
The large and elegant likeness we present on our front
page was engraved from a recent photograph by the Photo-
Engraving Company of 67 Park Place. It shows to what
perfection the art of photo-engraving has been brought, and
the fineness of the work which it performs. There is no
hand work whatever on the block, and yet the lines are deep
| sharp, and even, and fairly rival the best work of skilled
wood engravers. It seems eminently proper that the por-
trait of one of the first discoverers of photography should
| thus be beautifully displayed by a further development of
his own discovery. LR

AUTOMATIC SHAFT OILER.

The annexed cut represents a new and simple shaft oiler,
by means of which it is claimed that the difficulty experi-
enced in making an air-tight joint between the glass globe and
its brass socket, and in regulating the flow of oil, is avoided.

A is a glass globe with grooved neck, B, the end of which
is ground smooth to form a tig ht joint against a cork washer,
A threaded brass ring with a pro-
jection, C, to prevent turning, slips
over the neck, and I8 retained by a
soft brass ring to the groove above
B. The feed is regulated by o hole
in slotted screw, D, with air-tight
packing, E. The slot in screw is
parallel with the hole, and will
show the amount of fuel like a
cock. A new glass is casily re-
placed by removing the soft brass
ring from the groove, and tho feed
regulated  without removing  the
cup.

By the use of these cups, waste
in oiling machinery is claimed to
be avoided, s it is stoted that a
cupful of oil will keep machinery
well lubricated for many months.

For further particulars address F. Lunkenhoimer, Cin.
(cinnati Brass Works, Cincinnati, Ohio, sole owner and
manufacturer.
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New Regulation about Bollers,

| Supervising nnd local inspectors of steam vessols are now
| notified by the Treasury Department Supervising Inspector-
| General, that some manufacturers of boiler iron are stamp-
ing iron of their manufacture at much higher tonsile strain
than such iron will bear when tested by the Riohle testing
im-chlm-. In consequence of this practice, Injury has ro-
sulted to boiler manufacturers, who innocently purchased
'-uoh Iron, and falled to apply the test until after the com-

[DECEMBER 15, 1877.

pletion of the boilers, as recently ococurred in two cases in
the loeal distriets of New York and Philadelphia.

To prevent a aractice so unjust and manifestly dangerous,
Inspectors are directed to obtain samples from the plates of
all boilers about to be constructed in their districts, and sub-
ject them to an actual test Sgfore the bollers are begun, and
to represent to boiler manufacturers the importance to thems.
selves of this precaution. Whenover the rosults of such
tests fall below the tensile strength stamped on the iron, Tn-
spectors must report such results to the Supervising Inspec-
tor-General.

Inspectors are also directed to carefully uscertain that all
samples of boiler plates tested by them have the homogen-
eousness and toughness required by Roevised Statntes, and to
be especially careful in that respect where the plates are
stamped above 50,000 Ibs, tensile atrenzth,

-t B
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New Mechanieal Inventions,

An improved systemof Frietion Gearing has been patented
by Mr. Daniel H. Merritt, of Marquette, Mich., which con-
sists in making a V-shaped groove between the bases of the
ribs or teeth, the angle being more neute than that of the lat-
ter. As the teeth travel fasterat this periphery than at their
bases, they are consequently linble to greater wear at the
former portion, but by this construction as they are abraded
they maintain their original form,

Mr., Greene Chote, of East Saginaw, Mich., has devised o
new Pipe Elbow Seaming Machine. The parts of the elbow
are passed through collars, g0 that the seam is closed directly
over the edge of a plate. The rear collar is then drawn down,
forming one bend of the seam and holding the inner section,
The drawing down of the forward collar closes the seam.

A new Breech-Loading Firearm, patented by Mr. Victor
Bory, of New York city, is an improvement on the arm pat-
ented by same inventor June 5, 1877. The construction is
materially simplified, and new devices for hinging the bar-
rel to the breech-piece, working the extractor, ete., are
added.

A new Rock Drill has been patented by Mr, Uriah Cum-
mings, of Buffalo. N. Y. The novelty consists in construct-
ing the clutch head with ratchet teeth on its upper end, in
combination with a pawl, whichis so arranged on the frame
of the machine that the drill rod will receive intermittent
rotary movement during its ascending strokes.

Mr. Albert 8. Todd, of Pultneyville, N. Y., has invented
a very ingenious Mechanical Movement, which may be driv
en either by hand or foot, and by one or more persons, for
actuating machires, propelling boats, and carriages. Seve-
ral correspondents have asked us for a machine of this kind,
and their attention is accordingly directed to Mr. Todd’s
device.

J. R. Vellacott, of Buffalo, N. Y., has patented a Tension
Attachment for Scroll Saws. 1t consists in the combination,
with a suitable frame, of two curved levers, connected by a
link of flexible material, and drawn upward by spiral springs
attached to stirrups, in which are journaled roliers, that
travel on the under surface of the curved leversand equalize
the strain upon the saw. It is a good device.

A Hinge patented by Benjamin Fshnestock and H. F.
Peckham, of Watsonville, Cal., consists in a reversible or
right and left butt hinge, which is constructed with a remov-
ble solid eye, having secured to it a washer and also pintles,
which are designed to enter double barrel eyes formed on
one of the leaves. It is a good hinge.

H. Niles Harrington and Mitchel Stoddard, of Stock-
bridge, N. Y., have invented an improved Washing Machine
It consists of a permanent suds box with side uprights or
standurds. Oscillating upon a cross rod at the top isa slight-
ly convex rub board grooved disgonally on its lower face.
A curved lever, suitably attached, serves to press the rubber
upon the clothes, which are placed on a series of rollers which
are themselves supported on springs, which yield to the vary-
ing thickness of material. It will prove a very useful arti-
clo inthe lnundry.

George W, Higging, of Shelbyville, Ind., has invented an
improved Saw Frame for Sawing Machines, It is indepens
dent of and detachably fastened to the vehicle frame, and can
be slid upon the latter, so as to allow the vehicle to turn con-
veniently among the trees. It can be operated easily by one
attondant,

In a Water Metor invented by D. P. Weir, of Salem, Mass.,
a toggleJointed spring lever works the valve by the recoil
of the spring, which is comproessed by the piston of the en-
gine In the forepart of its movement, and escapes after pass-
ing tho center, and then acts on the valve, It is geared to
the valve by a simple and effective device, thus furnishing
a relinblo motor,

A Cut-off Valve has been patented by Thomas Whittaker,
of Passaic, N. J. The top plate of the cylinder has steam
ports and induction and eduction channels, and is combined
with u balanced side valve with correspondingly tapering
cavities, to which longitudinal and transverse motion is im-
parted for regulating the speed of the engine, so as to secure
uniformity of speod. The valye is guided by a transversely
reciprocating slide frame connected to the governor. A
steam chest is thus dispensed with and a simple slide valve
obtained. '

An improved Circular Saw patented by C.Y. Wilson, of
Macon, Ga., has three teeth in each set, the front one being
a base recessed clearer in line with the saw plate, and the

other two being cutters vertical on one edge, inclined on the

other, and sharpened as well as rounded on the pﬁhﬁ% I
outs smoothly and quickly. ol vl WA
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! m:m.!m Bt NLY,
onm Siphon pumps sandy and gty
‘ ‘u:. mammm&.x::
n:;am‘uumm 91 Washington 8t,,N.X,
Wo tai bullding u Fonndry. Partios haying Cupo-
u,nmﬁ . for salo, addross Victor Maohine Co.,
Teo Machines, Clayton & Cook, Daretown, N. J.
Corliss Enginoe Dullders, with Wotherill's improve-
Makors, mmuc::m.um

The Niles Tool Works, Hamllton, 0., have second-
hand Machine Tools in first class order for salo.

Auction Salo of 17 Screw Cutting Engine Lathes, 5
nn-:ru.m oto., st W1 Cherry §t., 'blla.,
Pa,lt Doo. M. Send for Catalogue to M. Thomas
& Sons, Auctioneers, 8. dth St., Phila., Pa.

For Steam Engines with Corliss Valve, all sizes, ap-
ply to Watts, Campbell & Co., Newark, N.J.

‘Wianted to Manafactare small Articles or light Ma-
chinery (Wood or [ron) on royalty or otherwise, Address
Box 1, Westerly, R 1.

Don’t Infringe. See notice of Patents on Wood Driers
of G. W. Read & Co., on page 3%,

Bound Volames of the Sclentific American,—I have
on hand about W0 bound volumes of the Sclontific Amoer-
loan, which T will sell at §1 onch, to be sent by express.
John Edwards, P.O. Box 773, N. Y.

‘Wanted.—A New or Second-hand Brown & Sharp No.
1 Universal Milling Machine. Address, giving full par-
ticulars and price, Lidgerwood Manufacturing Co., P.O.
Box 3.8 N. Y.

Wanted.—A Partner with $4,000, to buy a balf inter-
ost and take the management of a Manufacturing busi.
noss in St Louls, estadblished several years. A young

The Best Mill In the World, for White Lead, Dry,
Paste, or Mixed Paint, Prioting Ink, Chooolate, Paris
White, Shoe Blacking, eto,, Flour, Meal, Food, Drugs,
Cork, ete. Charles Ross, Jr., Willlamsturgh, N. J.

Bollers sot with the Jarvis Furnace will burn screen-
ngs nod littlo soft coal without blower.

If you have a good thing you wish introduced Into
Canada,address W H.Sheppard, General Manufacturer's
Agent, 153 Queen St., Toronto, Canada.

A good Machinist or Pattern Maker bhaving $2,000
may sooure i Intorest In an old, valuable, and pleasant
business. For partioulars, address T, I, Jeffery, Canal
St., Chicago, 11

The experiments in testing the efliciency of different
Coverings for Steam Pipes at Trinity Collego Buildings,
Hartford, Conn., which resulted in favor of the Chalmers
Sponce * Alr-space "' Covering, were conducted under
the supervision of F. H, Khmball, the architect of the
bulldings.

For Sale.—The Patent of a new Water Elevator. Ad-
dross P.O.Box {70, N.Y.city.

A German gentleman, of large experlence, spoaking
tho moedorn languages fluently, wishes to ropresent one
or two best American firms at the Parls Exhibition. Ad-
dross L. B. 1,000, Youngstown, O.

For Sale, Exchange, or To Lot.—Large Factory, with
engine complete, Address P.O.Box 470, N. Y. city.

Roeot Blowers, No. 1, 2, and 4; alson No, b Sturtovant

tor salo, 1,00 North 5t.,

For the best Gate Valves of all klaa, :
Maoo..-.lmﬂu..u. Y. PR

Toulter's 8
perlor NaMes, Assayors und Gupollors

Hlidon, Tile, ¥ire Brick und Fire Clay
Phuadolphia, Pa.

; 5imti£iv

* Little AN Right,” the senaliot and most porfect Ro-
mw:&o%mﬁpmmm principin and
oporution. Hond s L Virgnrm’
Lawronoo, Mass,, U.5. A, i i

Yor Solid %I::“M.. oo, w00 advertiso-
ment,  Address Mills, it

privy taburgh, Pa., for

Folt of every dencription for Manufacturems' purposes,
ospocially ndapted for Pollshing, can be furnished in any
thickness, sixe, or shape. Tingue, House & Co., Mant-
facturers, Salesroom,

@ Duano 56, N. Y, Faotory
Glenville, Conn. -

Tmproved Wood-working Machinery mado by Walker
Tiros,, T8 and 76 Laurel 8t., Philadelphis, Pa.

Best Pulleys and Conplings made; secured to shafts
without koys, sot-screws, bolts, or pins, Hend for cata-
logue. Taper Sleave Pulloy Works, Brie, I'n.

Articles in Light Metal Work, Fine Castlngs in Brass
Malleablo Iron, &o. Japanniong, Tinning, Galvanlzing,
Welles' Spocialty Works, Chioago, 11

Gan and Sewing Machine Tools. Pratt & Whituey,
Hartfory, Conn .

The Varnishes and Japans of Hyatt & Co,, establisbed
12 (" The London Manuf. Co."), made from sclentifio
formula by a practical maker of materials, free of dele-
terfous substances, are, in the success met with, noted
for color, purity, and durability, with cheapness, giving
them meritorious pre-ominence. Try them, Send for
ciroulars and price list to Company's ofico, 240 Grand
stroet, N. Y.

C. C. Phillips, 4,08 Girard Ave., West Phila., manu-
factures Vertical and other Burr Mills adapted to all
kinds of grinding : also Portable Flouring Mills.

Wind Engines, for geneml use, where economy and
regular power |s toquired. Estimates given and print-
od instractions furnished. Territory ted. Apply to
S.W.Kennedy, 538 Falrmount Ave. , Philadelphia, Pa.

Silver Solder and small Tobing. John Holland, Cin.
clnnati, Manufacturer of Gold Pens and Pencil Cases.

Diamond Saws. J. Dickinson, 64 Nassan St,, N. Y.

Patent Scroll and Band Saws. Best and chespest o
use. Cordesman, Egan & Co., Cincinnati, O.

For Boult's Pancling, Moulding, and Dovetalling Ma
ching, and other wood-working machinery, address B.C.
Muchinery Co., Battle Crook, Miok.

Chester Steel Castings Co. make castings for heavy
gearing. and Rydraulic Oylinders where great strength
is required. See their advertisement, page 322,

Americai,

salmon trout belong to the genus farlo, having one row
uf Leoth on the vomoer, true salmons having a smooth
Pilito, It I very muoh largor than the trae trout, of &
different color, nod Is found In larger lakos and rivers,
1s hiabits resemble thoss of the salmon, Theee sre seve-
ralapecies of saltion troat In the lakes of Malue, The
brook tront s the salmo fontinalbe,and inhablits streams,
T'o tho genus walmo also bolong the chiar of the Britivh
and Bwins Inkes, Ui gray trout or togue, and the slaki-
wit of our own great lakes,

(11) T, G, B. nsks: Is there such an instru-
ment as an oblong squaret A, No.

Does not the wheat erop of Californin exceed that of
Michigan? A, Yo,

Which arv the most valusble, the copper mines of
::ohmwthogoldmln-olcdumr A. The gold

nes.

(12) H, W, W. usks how to prepare electro-
plates from engravings on lesd? Have obtained an im-
pression with plaster of Parls, but cannot copper
It. A, Take your lmp in b and dust it
lightly over with finoly poadered plumbago, There
sliould then be no difenlty In obtaining & copper de-
poxit in a saltablo buth,

(13) E. "I\ 1L usks for a recipe for polish-
Ing show cases of German sllver? A. A good polish-
Ing powder conslsts of rock alum, bumed and finely |
powdered, & parts; levigated chalk, 1 part. Mix. Ap-
ply with a dry brush,

(1) H. F. B. asks: How to mix puinurl
A. Buy your palnts ready mixed in sealed cans in colors
o suit your taste,

What is the bestand shortest way of buildinga con-
tinued stafrway? A, Tolearn how to build a stairway
with continnons rall, you require a treatise on stairbaild- |
Ing. 1, howover, you send the dimensions set spart |
for your stairs o a starrbailder in this city, he can fur-
nish the stairs for you, and send a man to pat them up, |
Consult a New York business directory if you do not |
find what you want in our advertising columns.

(15) R. W. asks for a method of rendering |
canvas or cotton goods impervious to water, yet pliable? |
A. Plunge the fabric in a solution containing 20 per |
cent soap, and afterward into her solation i !
ing the same percentage of salphate of copper. Wash
afterwards,

(16) H. R. H. asks: What is the correct an- |
swer to the following example? TI4—TH+(34—084x
‘25 of 6.) The above said example was given at an ex.
amination at the Oshkosh State Normal School, and a
dispate arose as to how it shoald be solved. The fol-
lowing are the solutions of the disputants;

First, T14—714=T133%6
084 =
25 of 6=1'5
806 1°6="450
713255+ 450 =1554; answer.
d. B of 6=15

(1) H. 8, asks: What is the cause of a per.
Bon sweating after death? There was a caso of that kind
in our settlement and ft was thought very strange. A.
Probably it was caused by the condensation of vapor
on the cold sutface of the body, similar to the action in
the case of a pltcher filled with fee water,

(2) R. C. A. usks why the drive wheels of a
locomotive grip the rails when the cranks down,
and slip when up? A, Itis due to the action of the
counterbalance.

(3) W. W. W, asks for a recips for clean-
ing kid gloves? A. Wash them In benzine,

() B. T. M. says: I had a large brick
house on my hands, although not an old one. The
foundation having given oat, 1 determined to take It
down and boild o smaller one, using tho same bricks,
Thoe brick work Is now done, but the old mortar shows
very much on the brick, more especially on the head-
ers, Isthere any way of cleaning off the old mortar
with acid, and what acid, what proportion, und how
done? A. It would be very difenlt to clean the old

Blower—all suitable for cupola or forges—and a No. 6

Hot Blast Heater, in perfect onder, at very low prices. | tho house a light cream  color.
| touch the red spots with a little red paint of the color

Address Hul, Clarke & Co., Boston, Mass.

Bishop Stave-Sawing Machine for light work. Novelty
tron Works, Dubuque. Iowa, sole manufacturers. It
makes the best stave, uses loss timber, cuts with the
grain, and makos 6,000 to 9000 per dsy. We also build
Barrel Machinery for * Slack Work,” Gauge Lathes, ete.
Send us your address for cirenlars.

Nolse-Quicting Nozzles for Locomotives, Steamboats,
ete. T.Shaw, 915 Ridge Ave., Philadelphia, Pa.

For New Nlustrated Catalogue of Foot Lathes, Scroll

Saws, Small Stoam Engines and Amatear's Tools, send |

stawp to Chuse & Woodman, Newark, N. J.
Shaw's Mercury Gauges, U. 8. Standard of Pressure,
916 Riage Ave., Philadolphia, Pa

lime off %o as to look well, It would be better to clean
However, If you can

of the brick, you could then give tho house s coat of
linseed oil.

(5) W. G. R. says: In painting on chinu
witholl colors 1 find that the paint will not stick, or
rubs off. Can you givea recipe to prepare the object so
ax to make the painting adhere without burning? A
Yoo might scrateh the glaze with fine emery paper and
use thick colors; but there Is no way of permanently
applying colors to china excopt by burning them In,

(6) W. R K. says: | am desirous of be-

coming a surveyor, can you tell me where I can learn?
A, It Is a very common plan for one who desires to ob-

Bolt Forging Mach. & Power Hammers a specialry. | 810 practice in surveying to Join a_surveying party in

Send for cireulars. Forsalth & Co., Manchester, N. I,
For Town & Village vse, Comb'd Hand Fire Engine & |

Hose Carriage, $300. Forsalth & Co., Manchester, N. 1f I"‘:hm';: like moet others, has some vacant seats
Best and Cheapest Wagon Tire Upsetter, only $14, | 2

Clroular froo. I, W. Scaman & Co., Miliport, N. v. | (7) L G, R. says: Thave a mill and well

: ; . | Which stand 100 yards from the bed of the ereok: from

Johin T. Noye & Son, Baffalo, N. Y., are Manufactur- | W

ars of Burr Mill Stones snd Flour Mill Machinery of all | the bed of the creek to the top of the well s 30 feet,

some humble capacity, and work his way up, There |
are also technieal schools In which surveying is taaght. |

kinds, and dealors in Dufour & Co.'s Bolting Cloth.
Bond for large lustrated catalogue,

Powor & Foot Presses, Ferracute Co,, Bridgoton, N, 1,

Solld Ewmoery Vuleanite Wheols—Tho Solld Original
Fmery Whool — other kinds imitations and Inforlor,
OCaution—Our namo I stampoed 1o full on all our bost
Standard Belting, Packing, and Flose. Buy that only.
e best 1s the oheapest, Now York Belting and Paok-
fug Company, iT aud 88 Park Iow, N, ) &5

Stoel Castings from one 1b, to five thonsand 1bé, Tn.

| The well Is 88 feet deop, § feot below the bed of the

well by a wiphony A, You

(8) 8. A. H. can free his pot plants from
liee by enclosing them In o tight chamber and fumigat-
Ing them with tobacco smoke.

Indian summer s cansed by the hoat which is absorbed
by the Lakes, which Is givon off during the fall as the
¥ grows colder,

valuable for strongth and dumbllity. C1
Pittaburgh Stovl Casting Co.. Pittaburgh, Pa,

For Bost Prosses, Dies, and Fruit Can Tools, Bliss &
Willlumas, cor. of Plymouth and Joay Sta,, llmollyn:ﬁ. Y.

Hydraulie Prosses and Jacks, now and socond haod,
Lathos and Machinery for Polishing and BoMng metals.
B Lyon & Co., A1) Grand B, N, Y.

Teltable Information given on all subjocts riating to
Mechanies, Hydraullos, Pnenmatics, Stown Knglnes, and
Botlers. by A. ¥. Naglo, M. K., Providenoco, {9 B

In answor to W, A. P, who Inquires what angle the
undor slde of the teoth of an npright saw should make
with s horlzontal Hne, E, R suggosts to muko the angle
20, and (o hang the saw forward for outting soft wood,

(10) . J L asks: What are the differont
kinds of trout and do thoy belong to the same specios?
What {8 the difference between the salmon and the sal-
mon tront? A, All tront are but & specles of tho sal
mon fawlly, nhabitiog princlpally freal water, The

crock. Can [deaw the water from the ereek Into the |

(M E. R, In answertoR. P, N, saysthat the |

164 X 1-5=0r51

“$—"051= 280

*T144- 280 = 247008 T
TH=247008 4~ = 71152042 answer.

Should the signs of multiplication and division bave
preference to those of addition and subtraction? A,
The second solution is the correct one, For the first
solution the example should be given thus: (714—0'714)
4 [(0°34—0°084) < 025 of 6,]

(17) H. 8. asks how to make a powder or
solution whereby he can silver plate without a battery?
A, Mix 1 part of chlorido of silver with 3 parts olI
pearlash, 145 parts common salt, and 1 part whiting,
Rub the mixture on the metal, previously well cleaned |
by means of a piece of soft leather, When properly |
silvered the metal should be washed in hot water slight- |
ly alkaline,

(18) C. 8. F. says: The indicator on my
steam gange before using was down to the pin (zero), !
After o few days' use It rests at 10 with the boiler
empty. Can I safely consider it as Indicating 10 ibs.
too much ander all pressurea? It is in working onder.
A. You cannot, in the absence of o teat,

(19) A. A. W. asks whether any botter re-
salts would be obtained in setting the valves of a loco-
motive for fant passenger trains, by giving the backing !
eccentric more Jead than the go-ahead one? A, Other
things belng equal, we think not,

(20) A. A. asks: What is the strength of a
band of wronght iron 2 Inohes in width and 1§ about (or
No. 10, T think) In thickness? A, It shoald be able to l
bear & straln of from 10,000 to 12,000 Ibs., If the ends |
aro properly welded; a Nttle more than 3§ as much if |
they sre securvd by rivets, -

(21) J. W. P. asks: Does not the compres
slon of exhanst steam In the cylinder retard the motion
| of the engine,and is it a disadvantage only in taking up |
{ the Jost motion? T find my onglne rans smoother with
| compression, but T do not know about its economy of
fuel. A. It ls veonomical to cushlon to & certain ex-
| tent. Compression beyond the economie point is fre-

|

well,

(29) T. T. 8. asks whethor a reciprocating
engine can be #o balanced at & glven speed as to stand
| steady? A. A horizontal engine can be so balanced

tion, and If It Is sufficlently heavy, it willalso be steady
in a vertical direction.

@3) S, B, asks: 1. Hus an artificlal rain-
bow ever been produced? A, Yes; by projectinga |
beam of white light through water In the form of very
fine spray. & Can It be produced, and how? A. Seo
the Scesrivic AMEmicax Surrrexnxst No. 82, and Sor-
exor Reconn for 1574 and 1875,

1. How can 1 construct the simplest machine (to work
by water power) ts produce the electric light? A, Six-
ty to one hundred carbon or Grove cells are connected
fn sories—~the zine of the first and the carbon of the
noxt, und 0 on, A wire from either end of the eerios
to the lamp complotes the elreult,

(24) W. M. says: I havo got Bessemer steel
ahoes roady made for my horse, but the blacksmith
cannot wold on eanlks of common steel of the Baase-
wer shoes, A, Thore should be no dificulty in the

| ders,
| AMERICAN.

quently required, in order to make the engine mk'
.

that there Is no tendency to mave in a horfzontal diree- |

:

welding If the parta are cleaned on leaving the fire
with a steel wire brush; try borsx ax s flux,

(25) (. C. says: 1. Pleso inform me if I
will get more pressure of water by baving wy tauk bot-
tom made like & funnel, and have s plpe from botlom
to my feed pamp, than to have it fat? A, No, 2. Also
do I want more space for exhaust to escape from hestor
with two engines than from one, using same steam on
both, as one? A. No, 8, Also If ove engine hax more
stroke than the other, will It work all right, both o
satne shaft, crank on each end, oue 8 x 17 and one 10 x
15 A, It can bo made todo so, 4. Can 1 ron two en-
ginow with ss much sconomy, providing ons would do
the work? A, Generally, no, 5, 1have two rigged ap,
one § x 17 and one 10 x 15; which should I ran if culy
one! Iuse two bollers, locomotive bulit. A, 1t makes
very littlo differonce, if (hey are equally well designed
and bullt, 6, Plonse say how fast I ahould ran both,
and how fast one If used alonet A. You can run them
6t & platon speod of botween 400 and 500 feet per min-
ute, If they are properly constrocted.

(26) ‘1. E. M. says: A friend has s horse-
chontnut tree fn front of his house, s Hmb of which
points toward the west. In the winter, when the
weather gets down 10 zero, the lmb turns about 7 inch-
es toward the south: when It becomes wart again it
resumes its former position. Will yoa please give me
some explanation? A. The phenomenon may be due
to unequal contraction in the trunk of he tree or
ground.,

(27) E. F. says: I bave a small seed micro-
scope with 2 lenses, 1 Inch In dismeter and 234 inch
focus. Cau | make a camers obscura with them? A,
No.

How thick s a bound volame of the Screwtire
Axxacax? A, 1Y inches Including covers,

(28) D. F. wsks: How is gaseous ammonia
made? A. Place a quantity of ammonia water in a re-
tort and apply heat. The gas will Immediately begin to
come over; it is nearly all expelled from the water by
bolling for & few mi Am is Is also obtalned
by heating ammoniam carbonate or chloride (sal ammo-
nisc) with & solaticn of caostic potash, £ How can I
make gaseous chloride? A, If you mean chlorine, heat
an ounce of peroxide of manganese with an equal
weight of hydrochloric acld. Chlorine is very polson-
oas when Inhaled. 3. How can I distil chlomform? A,
Place the chloroform in a glase retort gently heated.
The vapor must be passed throogh a glass worm sur-
rounded by water, which condenses It,

(20) E. 8 asks how to tin cast iron pipe?
A. File bright the plece of iron required to be tinned,
and mix op the following solution: In a small quantity
of spints of salt, put a plece of zine the size of & quar-
ter dollar; the spirits of salt will eat it away; wet the
places required to be tinned with the solution, then
whilo wet use a copper bit with fine solder, and it will
fmmediately tin.

(30) N. B. asks for 4 good freezing mixture?
A. Pounded ice, salt, and a little sal smmonisc, or ice
and hydrochlorie acid.

(81) A. J. wishes to polish mother of pearl?
A. Go over It with pumicestone finely powdered, and
make it very smooth: then apply patty powder and wa-
ter by a rubber, which will produce a fine gloss and
good color.

(32) B. F. asks for a cheap invisible black
ink? A. Dissolve 1 fluid oz. of common ofl of vitriol
in a pint of soft water. Stir well and allow to cool.
Write with a elean pen. When dry it will be invisible;
held to the fire it turns an indelible black.

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

L. H.—It Is quartz—ot little valoe.—J. H. M.—Ais a
sandstone contalning scales of mics. B is a llmestone
with small particles of marcasite. An analysis wonld
be necessary to determine the exact composition of the
samples,—O. M, H.—It is an alloy of tin and lead; the
amounts of each can only be determined by a chemical
analy=ie,.—E. B.—No. 1 is hornblende. No. 2 iz hans

ite—an ore of w0, —J. S. H.~The rock con-
tains much graphite, and can probably be economically
worked.—E. J, F.—It is a ferruginous sand. It does
not confain preclous metals, —H. F. L.—It Is partially
altered fibrous talc—a hydrous silicate of magnesia,
The mineml Is extensively ased in the manufacture of
writing paper and fireproof rooflng paper and.paints,
It is the chief constituent of many anti-friction pow-
See p. 309, carrent volume of the SciENTIFIO

COMMUNICATIONS RECEIVED.

The Edltorof the ScizxTirie AMERicas scknowledges
with much pleasure, the receipt of original paperss and
contributions upon the following subjects:
| Ona Method of Ventilating Rooms, By H. E. V.

HINTS TO CORRESPONDENTS,

We renew our reg! that ¥ L, In referring
to former answers or articlos, will de kind enough to
pame tho date of the papor and the page, or the numbor
| of the question,

" e AR

TOS P whose Inquiries fall to app
repeat them,  If not then pablished, they way
that, for good reasons, the Editor declines them. The
address of the writer should always be given.
Inquiries relating to patents, or to the patentabil ity
of inventions, assignments, ete,, will not b poblishad
here. All such questions, when initials oaly are given,

lmthmwulnmthomhnm a8 It woald A1l half of

our paper to print them all; bat we genemlly take pleas.
ure in answering briefly by mall, if the writer's address
s given,

WANTS AND BUSINESS INQUIRIES.

Almost any deslred information, and that of & busl-
noss nature especially, can be expeditiously obtained
by advertising in the column of ** Business and Per
- wonal,” which Is set apart for that purpose sadject to
the charge mentioned at its head,

We have recolved this week the following Iuquiries,
particulirs, ote,, regurding which can probably be elicks
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TEHSTIMONIALS,

Prsurioo, Wis,, Oct, 23, 1870,
Mesars, Conrrs & Co,; y
Gexrs—You are at | to
et g s B Bl
yen 0 A
m. ory troly yours, 'l‘lpﬂ PESHTIGO c.(.). e
Por W. A, Tatiny

Vioksnuna, Misy,, Oct, 10, 1670,
Messrs. Cunrin & Co., St. Louls, Mo, :

o(‘lg“—’fouu of the 14th inst. recelved and contenta

. In rop! won:.ym "‘mﬁ"&“’ to

we consider It thie bost saw we have ever seen in :vw.;
H. FREXCH & CO,

Torxno, AvLexaxoes Co., TIL, Oct. 25, 1876,
Curris & Co., St. Louls, Mo.:
Grxra—As 10 the Slotted Saw, may name
n way you wish, 1 hmu:.‘lmm::‘l?n mill
for sixteen years, and have never found any saw to
equal it for runn llﬁhlndltnlghlndwlmm
least set. 1do say that it is the best saw now In use for
hard or soft timber. Yours truly, B. F. DUNCAN.

NucEpan, Wis., Nov, 2, 1876,
Messrs. Conris & Co,, St. Louls, Mo.:
Grxre—~After having used f Lockwood'

Siotted Clrcular &wszmmh-:l“ ! syl
.nl'l. :l.s.o‘m inu:r::tnd A 'lu o

ng good y
and most perfect worklu“nw: we h.:':r.u;. n‘u:l. l}
you can do yourselves nnwrmer good by referring to

e.

us you do 80 At any
ours respectfully, T. WESTON & 0.

Muorview, Fla,, Oct. 20, 1876,
Messrs. Conris & Co., St. Louis, Mo.:
Grexrieses—Your favor of the 14th inst. at hand and

monding to

contents noted; also inguiry in 1d to the merd
dyowhmlﬂlomsogn 5 }“hkemumln :'yh:
that 1 them as being the very best circular saw
:uh. Muwnd.unumm. in

ully yours, GEO. W. ROBINSON.

Noxrorx, Va., Nov. 2, 1576,
Messrs. Conris & Co., St. Louis, Mo,:
Gexrs—In reply to your letter of §
the 6-inch, nine gasge, Slotted Saw om’:,m
Patent, which we purchased of during the earl
s::of tb:':menl year, we are happy to state that ft
its work well, giving us en'ire satisfaction, Weare
running it 700 revolutions and carrying inch feed, in
Virginia greea , which during the largest past of the
Jog-yard with more or less mod nd
TCHELDER &

M Srxixes, Mo., March 27, 1878,
Mesars, Conris & Co.:

GExTiEMENs —Your favor at hand. 1In reply, allow me
to eongmnhwg‘on nxiou the success of your Loeh-ood
Patent Slotted Saw. I have been using the saw for six
months, and I can frankly say In my entire sawmill ex-
perience of fifteen years | have seen no improvement of
any nature in a sawmill that combines so many
qualities—no waver, no beating, etc.; and 1 am able to
run it with such littlo set that I make no more sawdnst
than I can convenlently burn, while before T was com-
svlled to employ un extra man to wheel away the surplus

ust, 1 have known my sawyer, Samuel Benfleld, after
hammer swedging the teeth, to run from ¢ A. M. to 12

noon, without ‘F‘ nting up.
ours respoctfally, R. CUTLER.

Scientific American,
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'CURTIS AND COMPANY,
Manufacturers of every Description of Saws.

ESTABLISHED 1534,

We desire to call the attention of those interested in using good Saws, to the
merits of Lockwood’s Patent Slotted Circular Saw, We do so with confidence, in
view of the extraordinary success it has met with during the past five years, in hundreds of
mills in almost every State and Territory in the United States. These SBaws are made of
Jessop's best English steel, and fully warranted,

he principle is, that the slots running from the eye outward, completely neutralize the
expansion and contraction of the saw; thus, if a saw be heated at or near the eye, the slots
close up as much as the metal expands, thus leaving the edge of the saw entirely unaffected.

It has stood the test, both in the different kinds of pine aod hard wood lumber with
best possible results, demonstrating that a elotted saw can be run with at Jeast one gauge
Jess set. Willmake much truer and smoother lumber, and, being unaffected by heating, retains
its stiffness and will never require re-hammering, as the case with solid saws.

It is evident that the saving thus affected renders it the most economical saw that
can be used.

Send for Price-List and Discounts,
CURTIS & CO., .
Sole Manufacturers for the United States,
811 and 813 NORTH SECOND ST,

SAINT LOUIS, MO.

P Moxrn and Exrasens
Mﬂaﬂnl—‘onwull’nﬁ»d' E ‘ n LY
B PRt A Lowo & CONtract
CO., Now. 4 & & Puller Bliek, Duarbars Bireet, Okbeage, B

0ld Books Waunted st American Book Er:).ant,
5 Beekman St., N, Y., for New Books or Cash,
Books loaned to all parts of the United States, Local
Agonts wanted. Say where you saw thie,

WIRE-DRAWING MACHINERY
complete, from rods to No. 4 wire, Is manufactured by
S, HEALD & SONS,

Send for prices, ete. Barre, Moss,

- Lo

S all ntylu'
Brainerd MILLING MAGHINES, on.
chines and Visos  Address, for (llustrated ciroular and

prices, B M. M. CO., 131 Milk 5t,, Boston, Muss.

AT NEW STOCK EXCH ‘\ ?l“ E. "
; ; g ¥ t.
J'{"«'ﬂ cltllle‘zh\lnll'm'b.‘{l]z '..’!')hz'g‘w‘:r“ i‘m':;::-m- of r(::k on
1 por cont, margin wnd no farthor lability.

1-16 commissions 1-10
on 25, 00, or 100 shures.
> Visitor to Wall St cun deal with & responsible house
salll
¥ calllng 08 N HICKLING, 21 New 8t., Now York.

TTTTII ' WROUGHT
IIII gl ek

I I HB[A MS & GIRDERS

PHE UNION IRON MILLS, Putfburgh, Pa, Manu
faoturors of improved wrought fron Beams aod
Girders tpatented),

'I'I|m nrol:.( fall wl)ulrh has taken place In the prices of
Lron, and espooinlly in Beams nsed In the conatruction
ofFiie I'Ill'ml" II{YI LDINGH, Induces us to eall the spe-
cial attention of Engineors, Architects, and Hullders to
the andoubted sdvantages of now nr,-vllnu Fire Proof
structures; and b{ reforonce to pagesl & M of our Book
of *ections -which '
t‘-mh‘wulvlnlln the erection of fire rnml'lmll-nn s -THE
CORT CAN HE ACCURATELY
cost of [nsurance avoided.and the serious losses and in-
terraption Lo business caused by fire: these and ke oon-
sidorations fully Justify any sdditional first cost It s
belloyed, that weroe owners fully awsre of the small
Aifforence which now exists betwoen the wse of Wo
and Lron. that in many cases the latter would be ndopted.

We shall be pleased to fornish estiznates forall the Boams |
specifio structure, sothst ths difference |

:v-u.ph-lr. foran - R ined, . Address
u N N asce »
N Ty N RGIE BRON, & CO., Pittsburgh, Pa.

SPARE THE CROTON AND SAVE THE CONT,

Driven or Tube Wells

. sad
furnished Lo larges consumers of Croton nod Ridgow oo
Wumr“ W ; D A.\;ll(Y.\\'h’l BRO. A Water St \\‘ \"
who control the patent forGroen sAmerioan DrivenWe

:
*“" & Weok In your own town, Terma and 5 outnt
»0

) froe i HALLETT & CO. Portland Malne.

Wright's Automatic Cut-off Engine.

OO oity, and durability to all

!‘:ﬁ:’ ‘.1':'::;":-":-;:.:: .v-l-lm ,:)‘ :rufi.'llyyf‘l’.-v‘:l:'lul (llollill-
yoond - « or elro -
Ory, new and soc '.';:3|l‘ul ! L?‘Arll‘lll.. B o ay, N Y.

PATENT MINERAL WOOL.

Lncombustible. The best non-copductor, Cheap enough

(or Kuing frame houses gj‘.-.nn':n..r i..'l‘.‘l.I”i" N,

PO, Box Ml sty Hroadway, N. ¥

Machines. Spoc

Lathes, Planers, Sham’-'f'ltll lzoo Expensc tall. Fermascat oilor
Drills, Bolt and Gear Cuttors mlm,“m,. D ark N, s | 24 08 0 Mems Bh, Clselanal, O

Machinery. 2. GOULD & KEBERIL

will be sent on application Lo thoas |
ALCULATED, the |

LADIES e s WAR FE T8 Wil Mk | Second=Hand  Microscopes.
Beck's, Crouch's, Rosa', Nachet's Hartoack's, Zent-

\TENNINGS’ WATER CLOSETS n{:’;g‘g mayer's und othor mukers, from 25 to & per cent.

Lelow the cutalogue prices.
50 LARGE MIXED CARDS, with name, 13¢,
«
l

Glass plll:a and thin glass covers for mounting objects,
in case 13c. 25 styles Acquaintance Cards 10c. | at reduced price. =send for the 1ist,
Ag'ta outfit 100. DOWD & CU., Uristol, Conn. JAMES W.QUEEN & CO., OFTICIANS,
Sy ST AN - ¥4 Chestnut St,, Fhiladelphia.
| OLD PLATED WATCRES, Cheapot | —m———————————
saglho known world, Sample :’mh{ne to AG ],;\"l‘s “F.\ !\’l‘rlilll).l." i
Address N 0., Cuicago. N _For particu
'__ Dasenis e WILSON SEWING MACHINE
: .
A WELL-ENOWN

. — ~ -— NE €O,
y J 529 Broandway, N K olt
FIRM IN THE IRON | xow Oriosur fns oy New Yerk clty, ' m
and Maohinery Trade st Berlin (Germany), having the [
5’ beat reforences, wishes to obtain lhoTnmml agency
bl

r San Fraucisco, Cal,
Yo - L ”e it
“ and conslgnments uflll;ri)m and responsible manufac-

ture. Floase addross 6610, care Itudolf Mosse, PB—Ild’s T06lé’

Berlin, 8. W, (Germuany),
(o) OR DER Engine Lathes, Planors, Drills, &c,
-

Epocl]. Tools. A. A. | 8end for Catnlogue. DAVID W, FOND, Succossor to
?’(‘)‘(ﬁn C(gu.%”l{' g. Avo‘.kﬂcr‘l::::o; .'é‘l':.l. Pg:::rk. N.J' | LUCIUS W. l’oNf). Worcester, Musn,

NOTICE TO INVENTORS.

\ . INITED STATES PATENT EXCHANG
f'“c';??;';-;? ‘l’oll:uto dlspose of address EUROPEAN AND UNI Sus‘lrouiwn).

 WORK FOR ALL W&(Yd-Working Machinery,

wealitios, oanvassl for the KFiveslde | suych as Woodworth Planing, Tonguelng, and Grooving
l‘!’ll‘l':‘:l.:no;?ﬂ -- 049\ cekly 0'“’“‘-““"“"’ '"‘"""' Machines, Daniol's Planers, Richardson's Patent lm
Paper in the World, with Mammoth Chromos Free. | prgved Tenon  Machines, Mortising, Moulding, and
Mg Commissions te Agonts. Terma un-:luuull Freo. | te-Saw Machines, and Wood-Working Machinery gene-
s 1, 0O, : Yy Aukusta, Matue, Uy. Manufactured b
O - g wnum&f\'. RUGG & RICHARDSON,
4 IS, with name, 10e. and stamp, 2 Sallsbury street, Worcvester, Mass,
65 ;‘\l‘lc'gl"i?m‘m\l.ull!c L. C. COL & CO,, Biriatol, Ot (Shop formorly ocoupled by R BALL & CO,)

| @10 n day ot homo. Agents wanted. Outfil and opportunity. Every ARent
bll |.,|-".,,y[r¢,n.). TRUE & CO,, Augusts, Maine. A GOI ©€XX in the country ahould sub-
res— soribo at once for tho Agoenta' Journal. A hnn.\-nuwl(
bound 4 page Journal devoted to their Intereat.
knowledge of whnt It eontains will rendor It Indispons.
ablo to you: It is brim full of Sploy aud Interesting
roadling, and s Just What Agenta Noed Hamplo lu\-y
with terms sent (ro0, Addross AGENTS JOURNAL N, Y,

SALES WANTED oN A YEARLY SALARY

MEN e o sers OIGARS

The HOADLE Y
PORTABLE STEAM ENGINE,
2/ITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VALVY

THE BEST:*' MOST ECONOMICAL ENGINE MADE
SENEG ~on . RO VEAN
Thed C.HOADLEY CO. LAWRENCE. MASS

YL WHIRE ¥

PATENTS AT

Regular Monthly Sales the first week of each month,
by George W Keeler, Avctioneer, st his salearcoma,
8 Liverty Street, N. Y. For lermas, ete, sddress The
Now York Patent Bxchange, Room 11, 8 Liberty Street

.~ AUCTION.
EAGLE FOOT LATHES,

 THE DRIVEN WELL. | | FOOT LATERS, |

Co ivilogea for making Driven April 0th Small Bogine Lathes,
\\T:"I‘I': :".‘-l!‘ -.:l:ll:l‘, l‘.’:nr--::-.'.«‘a' undor tho established l-'h‘?. .I(rl.':-. Touls, ete .\IE\-null and
American Driven Well Patont, loasod by the year Cirenlar saw Attachments, Hand 'an.
1o responaible partios, by ery. 010, Hend for Oatalogue of outfits

for Amalours or Artisans
W 0. ANDREWS f&:\?n\‘?;l'lk. WM. L. CHASE & CO,,

R —— W & U Liberty St New York
The George Place Machinery Agency

Machinery of Every Description.
171 Chambers and 18 Roade Stroets, Now York

PORTANT FOR ALL CORPORATIONS AND
“.\I\N) 3 CONCERNS  Buerk's Wateh~
man's T ime Detector, capable of seeumiely con.
TTERN LETTERS tn great varioty trolling the m'vll-'"'“f-'--lrhn::"-': :‘-'1:::3:' sl the

JHINIATS 14 % > | e different stations of his best. Send fo
%’.’:;‘;”ﬂt&!ﬁh;u\ WELLS & CO., Printers' Warehouse. [ G0 e T8 . Mux 179, Boston, Mass

J.E.BUERK,
1% Duteh Stroot, New York, cormer Falton Upatairs. ) | # 4 B T KRt At Imnwunl‘(‘n "of New York,
was declded In my faver, June WL A fine was

tod 1o 0ot pur
N peddiing
e WA b

1 asainat them Nov. 11 090, for selling contrary
{0 the order of the cowrt, Per baying or weing
clocks Infringing on my petent will be with ac-
oording Lo Jaw,

TESTIMONIALS.

Lunmsxorox, Mich., March 6, 155,
Mosare. C, & Co.:

Grxrs.—In reply to your inquiry as to the working of
the Lockwood Slotted Saw, we are hn’py to state that it
has given us the most perfect satisfaction. We used
the saw dlmu{r with a solid saw, and we found from
sctoal test that every tour of the Slotted Saw
(and It run equal time with the solid) we cut from 3 M
to 5 M feet more lumber than we did with the solid saw.
The lumber was gmoother and be‘ter, and durisg the
whole season the Slotted uired no hammeri
never dodged from a oct line, We filed the §
to run {nto the log forced the saw with the guide to
its true position; but it made as good lumber as before,
and no heating affeciod it work, We can dowith 8
Slotied € thing that we can do with a solid saw,
we can ) lumber with a Slotted Saw,
under like conditions, & solid saw could not ma
We have given this saw & thoorugh practical
are fally satisfled that it is the most sucocssful
saw ever made. We care 1o nse noother in our mills,
and shall take pleasure in showing its work to all wi
are Interested In gelting good saws. =

Very truly yours, DELOS L. FILER,
Pres't Pere Marquette Lamber Co.

it

N
B

Mn. H. B. Horrxax:

Dear Sta—I am very slnd to tell you that the 60-inch
Lockwood Patent Slotted Saw I ordered from you, man-
ufactured by Curtis & Co., St. Louls, has been put to
the severest test, and we are perfectly satisfied the
Slotting is a great improvement over the ordinary saw,

it gives us perfect satisfaction. I have just re-
:d:;dueconduwmdw!uﬂndhw:nm .

ectly. A

New Orleans, March 13, 1578,

Messrs. Cunris & Co., Sr. Lotis, Mo.:

Gests—Yours of the 14th inst. saking cur opimion
of the Lockwood Patent Slotted Circulsr Saw, is re-
ceived. We hasten to say that we have run it the past
sesson, sawing old, dry, condemned bhewn timber into
3 mber, the most severe test we think that conld
be made, and one which no other saw which we have
used has withstood and have not cut a crooked line.
We shall want another just as scon a= this business
starts, No runner for other make of saws stops to
bother ns after mlng‘nur saw and itswork. K ie a
complete puccess. ‘ours very truly,

THOMAS F. BURGESS, Manager.
Island Mills, Pensacola, Fla., Oct. 21, 1576,

Curms & Co.:

GexTs—Yours of the 14th inst., to hand, and in reply
will say I have been in the saw-mill business twenty
Years and have never run a line with any other but &
circular saw, and have ran the following brands: Hoe;
Diston; Welch & Grifith; Branc ., Crookes & Co.: Tur-
ner & Son; Spear & Jackwon; Curtis & Co.: but 1
think the Slotted Saw I got from you last spring is the
simplest cutting saw of any [ ever controiled [ runm
on 8 2% inch feed through any common timber, with 80
Ibs. steam anda 10 x 20 Blandy Portable.

Yours respectfully, W. J. JACKSON,
of the firm of Manny & Jackson.
Murfreeaboro, Tenn,, Oct. 19, 1576,

A Superior Quality of
SCREW BOLTS,

Lag Screws, Tap Bolts,
Set Screws, Bolt Ends, Turn Buckles, &c.
Manufactured by

SAMUEL HALL'S SON,
Established 1530, 229 W. 10th Street, N, Y,

Baker Rotary Pressure Blower.,
(FORCED BLAST )
‘Warranted superior to any
other,
WILBRAHAM BROS.
2318 Frankford Ave.

PrirApzrLruns,

l.nnndn' Muachinery and the Nonpureil Washe
ing Machine, manufactured by Oakley & Keating, &
Cartlandt 8t, N Y, Specifications, Plans and Estimates
for Laundries furnished. Corresprndence invited

"

The National Petvolenm Gas Co.
Have the only process that will preduce pure fixed Gas
from petroleum. Uniform and reliable as the dest Coal
Gas, and much more brilliant, af Aalf cosf. Wi furnish
works for Cltles, Towns, Manufaeturt Corporations ;
also, Fortable Works for Hotels and Vrivate Jwellings,
of any slte reguired, Send for cireular. GEO. M
| ¢ LAYY, General Agent for States of Neow Yorkand New
! Jersoy, Xv Hroadway, Now York.

$5 to $f)0 per day at home. Samples worth 85
WU free. STiNsox & Co., Portland. Me.
LiGnT CAST'NGS to order promptly.,
- % Plain, Bronzed, or
GRAY TRON Galvanised,

Weo mako & spectalty of light work,
| LIVINGETON & CO,, Iron Founders, Pittsburgh, Pa

L. 13, WORTHINGTON,
LUN BROADWAY, NEW YORK.
Hydeaulle Works, Van ilrunl Streot, HBrooklyn,

Manufactures Fumping !th\lnu for Water Works In
dally use st WD stations. Also Stemm umps, Water
Motors and Waler Meters. Seo SCIRATIFIO ANERICAN
BUPPLEMENT, Junuary Sth, T, Prices largely reduced
July Ist, 1T

JOHAN KOOPMANS & CO_ . OF AMSTER-
DAM (Netharlands), beg to Inform the pabdblic in general,
and Amerioan manufscturers in particular, that they
bave established a wholosale business for Amerioan
articles, both for thelr own acooant and as the repre.
sontatives of several manufacturing concerns in the
United Statoa. Manufacturers desirous of making their
oducts known (o Holland aod its evdonles, will ing it
m thelr advantage to address Lhem with catalogues and
price current, giving them full information about thelr
gooda. Reference, Agostinl, @ Reaver St N. Y.

No Sawdust! No Planing!

80 PER CENT. OF WOOD SAVED.

The lumber, s manufscturad by our recently ented
Cutting Machines and Reasoning Prosses, 1s ml? ual,
I not superion to that sawed Ww‘l We bave
in stock, or will gut to order, as rod, Walout, Ma-

| Bogmay. spanish Codar, Whitewood, ete.. of any thick-

| mesa, from 108 to A inch, at that be ap-
proached outside of our hment. It noeds but
one trial of olr lumber 1o rewove all pre; agalnet
f:l -cnd'. ulh‘o“mnhl;nnn y ua have all
the merits we claim fur them being full ual t wou
| wood. GURO, W, nluu Co. i to c-uu:..'kv.
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“\dvrrtisrmrnts

wide l'u.r. e-rh Iu-rrllou - ==73conts aline
:)-acln Page, ench insertion -« -§1.00 » line.
Engravings may head advertisements atl (Ae same rale
per line, by mearvrément, as A ieller press. .hh;{r
tisemends must e received al publication afice os early
o }Hday morning to appear in next ww r=
THE 1\('\”" FOOT LA l‘HL BACK
Goared, Serew Cutting. Cuts from four to sixty-four

nd for elroular
throads. Prico Eighty '““l'.;.’l (:‘; Cincinnatl, Ohlo.

.
PUC'S IMPROV lv.l) ELEVATOR BUCKET.
For use in Flour Mills, Gmin
] Elevators, Sugar Refinories,
Malt Housos, lire yworios, \ hite
Lead Works, &o., &¢. These
buckets are wade of Charcoal |
fron, and wre yory strong and
dumble, NO corners to oatoh,
roguirg loss |~mlc;r l‘:v uw’-‘l'::::;_
yut the same as the old style bucket,
?lll‘:\‘uc::\’:ramlu\':*:nh sold. 1\ ¥ Rowland, Solo :Ilnuntl."
Send for circular, Brooklyn

Y " free (u
s & WANTED, Paokagoe of Goods )
A(fﬁ':::nmhmnl Star Novelty Co., Uharlotte, Mich,

Pun Cards, 100, 20 Comle Dovil Cards, We. N0
gmmpun‘nl 180, Outfit 100. Seavy Brow, Northford, Ot

AGENT'S profits por wook., Wil

|l|\:\(- it or forfolt $5X, New articles,

. Just m(m\lml Samples sent fnn‘ to

all. Adidress, W. H. CHICHESTER, 218 Fulton St., N, Y.

EUREKA SAFETY POWER!

Praotically impossible to (-\-
plode. Tested to 30 Ihs. prossure
per square inch. 2-Horse Power,
K130, 8 to 4 H P.,$250. Also,
Stationnry Engines and bollers, and
Spark Arresting Poriable En-
gines for plantation uge. Sendfor
ourcirenlar. Discount to the trade.

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

“The \pcnkiuw W ondor.

THE TELEPHONE,

Anncocount of the Phenomena of Elootrieity, Magnotism,
and Sound, ax involvoed In ita Action; with Dircotions
for Making a Speaking Telephone, Iy Prow. A. E
DOLNEAR, Its Inventor. Small dto, Cloth, [lus-
trated. 7 oonts,

Thixs 18 a subject of much interest at present, nnd Prof,
Dolbear's exposition of 1t will be welecomod. The author
clucidates the phonomena of electricity, magnatism and
sound, as Involved in the aotion of tho telophone; de-
soribes the workings of the uxmuLn“ tolophone, and
gives directions Tor making one. Thonuthor is spec Ially

u Jified to write on the subjoect, as he is the inventor of
w0 telophone which he describes.  His descriptions are
pl:nln‘nnd are helped out by a dozen Or more enNgray-

[nm\ ~{ Boston Journal.

LEE & SHEPARD, Boston, Munss.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC,

Mesers. Munn & Co., In connection with the publica- [
tion of the ScIEXTIPIC AMERICAN, cantinue to examine |
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have asd over THIRTY
YzaARs' EXPERIENCE, and now have uaegualed facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the

Caleulating Mochines, G. B 1.mnr Bove m st, n.,u..n

HARTFORD
STEAM BOILER

Insoection & Insurance
COMPANY.

PLAT" WA
W. B. FRANKLIN, V. Prest.  J. M. ALLEN, Prest. |
J, B. PIERCE, §tc'y,

MARVIN SAFE&SCALE CO. yl'ongetﬁ‘rl‘sl.m ) T
265 BIQOAD WAY N y Y Son I'I\“I‘(“\ ‘\I Y lIll |l"I(.I‘I' : \::lli‘ Muanufay l.nrur.

" lhuml\vn\, N. Y,

Harrison’s System of Grinding!|ENGINEERS WANTED

NG In all towns in Kastorn, extromo Woestorn and Southern
MNiustrated Catalogue Now Roady. Nuntes ny ngonts to sell 'l hoe bost two platon rod packings

SN STANDARD FLOURING MILIS, \ Liborad torms given good men
NBW. STLNDA . "m"l SRR CLTY PACK!

"ROCK DRILLING MACHINES

q
0la Ihcurh\{ Hnrlmnlul Grinders, Blow Runnors, NG CO,, Uleve Imnl l)hln.

Fully Exploded. Fine Flour, High Speod, and Keonos
mllc al \|l|flr:|\ Mlll\ Kstablishod,
NEW Copy For All
Millers and l'«ll(nru please addross
AR EDWARD HARRISON,
No. 135 Howard Ave. Now Haoaven, Conn.

AIR COMPRESSORS ‘

MANUFACTURED BY B)p) eiouRockDritt Co. |
SEND FOR PAMPHLET.  FITCHBURG MASS.

BOILER COVERINGS\

(5 Bl l-'n\hlon'lhle ( nrnl\. no l\\o alike. with nnun IH«
~0 postpaid. GEo. I. REkp & Co,, Nassan, 2

AVE 10 TO 20 PER CENT.
THE (!n,u.mmw SPENCE €0,y Foor Enst 0th St,, New York,

TARDIOLA'S
('ovrcr:‘m & SUGAR MACHINERY Mill Stones and Corn Mills.

- I‘I‘ 0 m:lknkHurr“\llllllllﬂ_:ulnlw“I ortable Mills, Smut Ma-

) Jocon, and Grains | chines, 'nokers oks, Wator Whoeols, Pualleys, and

ﬂ‘l’)"r(;ol:lnlr‘l'l"lll‘l:‘ll(l‘l‘l:‘", Coffvecs lllllll::‘ and (u;ml-ln';: spocinlly ndapted to Flour Mills, Send for
Polishing Machines, Coffce~Wanhing | W1 oo o C0 0 b aido, N. Y
Machine., Hoellx Sugar Evaporator, el i) 00K

| Messrs. €. ADOLPHE LOW & €0., 12 Codar KREIDER, CAMPBELL & CO., 1030 GER-
Stroot, Messes, MUNOZ & ESPRIELLA, 52 Pine mantown \\1- Phila., Millwrighty, Stoam Engine
Stroet, Now York, aro Mr. Guordiola's Agents, """ thoy Bullders, and Miil Stone Manufacturers

will gl\ 0 prompt attention to all orders for any of tho Contraotors for the lluilding of

above muchines. Paper, Flour, Malt, and
= : Mills, 'Breworios, Paint, l)ru

and Chemieal Works, Portab) e
Mills, Holsting Mnchines, and
Patent Mill for Grinding Bones,
Fortilizors, oto., Patent Paint
Mills, Smut Machines, Mill
Bushes, Proof Stofms, Stralght
Edges, Ilulunr ( lulh Convey-
ors, Mill Furnishers. Allorders
for Johbing l)null‘l(ly uttended

ESTADLISIED 1844,

JOSEPH C. TODD,

(Formerly of Todd & Rafort NGINEER and MACHIN-
18T, Filax, Hemp, Jute, Ro u- Onkum, and Boagging
\lm'hluur). Steam Engines, Bollars, eto.  Also Agoent for
the colebrated and improved Rawson & I(Il"llun-r Holst
Ing Engine, 1 will furnish specifications and estimatos for
al :‘WIH af l\ll{lll‘lllllt'r)‘ send for descriptive ciroular
and price  Address to. Trimmer's Patent Smutter,
J. C. TODD, Grain and Scouring Machines.

10 Barelay St.. New York, or Paterson, N. J. - -—

A new )I(-lllcul Troullno o Trn

So1ENCE OF LIFE, OR SELP-PRES-
Prico \l. sent by mml.  Fifty
original prescriptions, elther one

ERVATION," a book for overybody.

of which Is worth ten times the |

hloo of thebook, Gold Medal awarded the nuthor, The

oston Horald says: “The Sclence of Life Is, beyond
all comparison, the most oxtro-

ordinary work on Physiology

Address JOAN A. ROEBLING'S SONS, Manufactur- | Pyeroiiar Stk s, Tiustrated

E. Addresa 1
ers, Trenton, N, J., or 117 Liberty Street, New York. DR. W. H. PARKE N
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ROOTS’ FORCE BLAST BLOWER.

United States, Canads, and Foreign Countries. Messrs,
Munn & Co. al=o sttend to the preparation of Caveats,
Trade Mark Regunlations, Copyrights for Books, Labels
Reissues, Assignments, and Reports on Infringements |
of Patent=. All business intrusted to them is done |
with specisl care and promptness, on very moderate
terms

We send free of charge, on spplication, a pamphlet
containing further information about Patents snd how
to procure them; dircetions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Relssues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, ete

Foreign Patents.—We also send, free of charge, a
Synopsis of Forelgn Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of the world. American Inventors shonld bear in
mind that, as & general rule, any invention that is valo- |
able to the patentee in 1his country Is worth equally as |
much in England and some other foreign countries. !
Five patents—embracing Canadlan, Eoglish, German,
French, and Belgisn—will sccure to an Inventor the ex- |
clusive wmonopoly to his discovery among about oxx
HUSDEED ASD FIFTY MILLIONs Of the most Intelligent
people in the worid. The facllitios of business and
sleam communication are such that patents can be ob
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dian, §30

Coplen of Patents,—Persons destring any patent
Issued from 1596 to November 2, 1557, can be supplied
with official copies at ressonsble cost, the price de
pending upon the extent of drawings and length of
specifications

Any patent issaed since November 27, 1807, at which
time the 'stent Office commenced printing the draw.

fngs und specifications, may be had by remitting m‘

this office B1.

A copy of the claims of any patent issued since 1636
will be faruished for §1.

When ordering coples, please to remit for the same
a8 above, and state name of patentoe, title of tnven
tion, and date of patent

A pamphlet, contalulng full directions for obtaining |
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United States patents, sent free. A handsome Iy bound "“",:,j""l‘”' "‘Y M'ﬂlv- ription

At . J Ll
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FIREPROOF DWELLINGS OF P CHEAP
Construction, A valuable and lmports "
Ing Plans and Descriptions of Mo ulr: I‘::!p‘m?,‘;rl')&im:‘l:"
of cheap construction Intely erected in Chicogo gy
A J.smith, Architect, W Ilg O lllustrations. Flan Na. 1
oxhibits the construction of eomfortable one -story, 16 ft,
front dwollings, of brick and conerete, finlshed o omplete
at o cost of $1.200. Flan No. 2 exhibits the construction
of n comfortable 23 ft, front, two-story dwellin , of brick
and conerote, tinlshed unnpl(- o, WIJI oellar, or £1,500.
Sovoral of those dwellings, on both plans, hluo been
bullt st the prices statod. This valuablo paper also con-
tains the Report of the City Authorities of Chicngo,
coertifying to the fireproof nature of lhcw-hull-llnka with
ulh(r useful particulars. Contained in SCIENTIRIO

AMERICAN SUPVPLEMENT No. 1. Vrice 10 ¢ts, To be
hadt ot this off nml of all newsdealers.

25 per ccnl Discount on Price List of
Supenor Wood-Working lMachinery
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for Smith's  Chilled-Bean
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By Mr. DON .-\LD
k()\ A vnluuMo pulwr lnh-ly read before the United

Service Institute. Helng a full exposition of the Tor-
pvdn-bnnt system, from the earifest efforts tothe present
time. Giving dimensions and performances of the
several sizes built by I'hornyeroft Bros. tor the varlous
governments, highly Intéresting trinls of these bonts,
and experiences in war, and a description of the to
does used. 1 fljustration. Contained In SCIENTIFIO
AMEICAN SUPPLEMENT NO. 7. Price 10 cents. To
be had at this office and of all newsdenlers.
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quuid Paints—all shades, finest in the world.
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ontinr %, Shearhings and Roaofing I-‘clls. &c.
These articles are ready for use, and can be essily ap-
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e !‘nh TUTTLE FAMILY KNITTER. [ step of the stocking, this can be done and the machine im- | bing by alternating the plain and rib stitches.  Mittens
epmen. . erewith three illustrations of the now Tuttle | mediately changed back to plain work st the will of the | ean be made with rib on the back of the hand and plain
family knitting machine which embodies many valuable | operator. x In the palm of the hand, and eize verse.

improvements, which consist mainly in its method and de- The usual mode of knitting rib top hosiery on this ma This machine has a compound motion and can be run
vices for knitting the 4

chine is to remove every other needle (or as either way, backwards
hand rib stitch, in con- Fig. 1. . : i cedie (or a Fie ither way

many as desired) from the outside or perpen
dicular oylinder and place them in the coni
cal eylinder and knit as far as may be re.
quired for the top of the stocking, and thén
chango or return the needles from the coni
cal to the perpendicular cylinder swing, the
cone out of work and go on with the plain

orforwards. Thus the
work may stand still
while the cylinders re-
volvz, or the work re-
volve while the cylin-
ders stand still. Each
machine Is provided
with a register which
accurately counts eve-
ry full revolution of
the machine whether
turned either way.

Fig. 1shows the con-
ical cylinder or ribber
at work, Fig. 2 the
ribber when thrown
out of work, and Fig.
3 exhibits the opera-
tion of transferring a
needle from one eylin-
der to another. The
machine is adapted to
the manufacture of sll
kinds of hosiery and
for family use.

nection with plain and
fancy stitches,

The machine as
shown in the illustra-
tions is similar to any
circular Kuitter, hav-
ing one perpendicular
needle cylinder, used
as a base, into which
is introduced a conical
needle cylinder held
in position, so that by
the rotation of the per-
pendicular  ¢ylinder,
the needles in the cone
cylinder are made to
cross these in the
straight cylinder while
both are knitting,
thereby producing a
hand-rib stitch. This
cone cylinder, when
introduced into the
perpendicular  cylin-
der, is supplied with Patented April 14,
needles (being self-ope- 1874. For further in-
rating) taken from the THE TUTTLE FAMILY KNITTER. formation address the
perpendicular eylinder Lamb Kbitting Ma.
without remoying the stitch from the same, thus turning the l stitch for the leg, When the ankle or instep is reached the | chine Company, Chicopee Falls, Mass.
outside stiteh which was knit on the perpendicular eylinder | conical cylinder may be returned to work and the ribbing —t———————
on to the inside of the work, precisely as in hand knitting, | performed, either upon one side or all the way round at | THE FORSTER-FIRMIN AMALGAMATOR AND ORE WASHER.
The inside or conical cylinder is so arranged that no more | pleasure. 1t will be readily seen that the ribbing may be| The magnitude of the mining interests in this country and
rib stitches are made than are desired; for instance, if it is ! continued all the way down the leg or foot. Very unique | the difficulties of treating ores containing the precious met
required to knit just a few rib or seam stitches on the in- | and fanciful styles can be produced in this method of rib-| als have resulted in many attempts to produce a machine or

Fig. 8.

Tk
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system that will shorten the process of extracting the metals
and reduce the cost, 80 as to enuble poor ores, which are so
abundant, to be worked at a profit.  Millions of tons of the
material are toohnically known as  tailings " (that is, ores
from which has been taken all the gold and gilver that, by
present processes, can be profitably extracted, but which still
contain an appreciable quantity of the precious metals) ex-
ist in all the auriferous districts.  For the treatment of these
ores various methods have been suggested. The principal
difficulty that has been encountered is that of bringing mer-
cury into contact with the gold where the latter exists in
onlS' small quantities, or from the flouring of the mercury
when vapors of mercury are employed, entailing loss of
amalgam and mercury in the subsequent treatment.

Messre. Forster and Firmin, of Norristown, Pennsylvania,
have recently devised a novel method of treating ores with
mercury, for which letters patent have been granted them in
the United States, Canada, Australia, and other countries.
The pulverized ore containing tree gold or silver is fed from
the hopper, shown in the illostrations, with a horizontal
tube, A, Fig. 2.  While in the act of falling it is impinged

upon by a stream of mercury, which escapes from the recep-
tacle, B, through the inner pipe shown. The flow is broken

up and carried forward by steam or air pressure, after lhei
The

manner of the well known principle of the sand blast.

horizontal tube connects with a vertical tube, C, upon which | &t

the ore and the atomized mercury are together forcibly pro-

jected, grain by grain, in a continuous stream, and fall, by | G

their own gravity, into the washer or receiver, D. It is

claimed that an almost unlimited quantity of ore may be | Elect:

treated by this process, as the attendants have only to feed
the hoppers and remove the deposit. The inventors state that
““with only a three inch tube from three to five tons of ore
can be treated per hour.”

In connection with this amalgamator an improved washer, | i

shown in detail in Fig. 8, is used. This consists of a vessel,
having a conical bottom, in which roilors, E, and also with
scrapers or mullers, F, are placed. The feed water is injected |
through the shaft or near the bottom of the vessel, and the |
upward current carries off the waste ore, while the amal-
gam and surplus mercury collect in the dead water space in
the conical bottom, whence they are drawn off through the
discharge cock.

The advantages claimed for this invention are: 1st. The
rapid continuous process of amalgamating, thus treating
very large quantities of ore. 2d. The thorough impregna-
tion of the metals with the mercury, giving larger results.
4d. The profitable working of poor ores or tailings, which
are now valueless, 4th. The simplicity of the apparatus,
having no parts to get out of repair. 5th. The cheapness
and portability of the apparatus, and the case and ceconbmy
with which it can be operated wherever there is a steam
boiler,

In the improved washer the amalgam and mercury are re-
covered rapidly with a comparatively small flow of water,
without the danger of carrying off a portion of cither the

amalgam or mercury, For further information, address the
inventors as above,

SO

CONSTRUCTING ICE HOUBES,

People who do not own ice houses generally find that
before the summer Is over, they have paid o very high figure
for their ice and that the sum so expended would have gone
far toward the construction of a suitable stornge building,
Ice can be gathered near almost any country place, and it
cun easily be moulded into blocks even if obtained only in
the form of & thin layer. The question Is how to build a
good ice house that will preserve it, and on this point there
hias been much discussion. Mr. R. G, Hatfleld, one of the
most prominent architects of this city, points out the best,
cheapest and simplest way in SorexTiFie AMERICAN Sur-
rLesENTS Nos. 65 and 59. There he gives working draw-
Ings of an admirable ice house which he has constructed
und which has been found to answer its purpose In every
particular, If the reader retained an architect to prepare u
glmnn plan the cost would probably be at least fifty dollars;
- in the BurrLesexT, plans, specifications, and descriptions

of all the details are given for but twenty cents,

Ax Owp Smucmn:—u csteemed  corres
pondent
writes: T have tuken the BOIENTIFIO AMERICAN ever since
its first number. I was then under 20 years of age; I am
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THE TALKING PHONOGRAPH.

Mr. Thomas A. Edison recently came into this office, placed
a little machine on our desk, turned a crank, and the ma-
chine inquired asto our health, asked how we liked the
phonograph, informed us that i was very well, and bid us a
cordial gl-uil l)iL’ll'. These remarks were not only p«rfoﬂly
audible to ourselves, but to a dozen or more persons gathered
around, and they were produced by the aid of no other
mechanism than the simple little contrivance explained and
illustrated below.

The principle on which the machine operates we recently
explained quite fully in announcing the discovery, There
is, first, a mouth piece, A, Fig. 1, across the inner orifice of
which is a metal dinphragm, and to the center of this dia-
phragm is attached a point, nlso of metal. Bis a brass eylin-
der supported on a shaft which is screw-threaded and l.urns
in a nut for a bearing, 50 that when the cylinder is caused to
revolve by the crank, C, it also has a horizontal traval in
front of the mouthpicce, A. It will be clear that the point

!
:

!
!
!

!

on the metal diaphragm must, therefore. describe a spiral
trace over the surface of the cylinder. On the latter is cut
gpiral groove of like pitch to that on the shaft, and around
the cylinder is attached a strip of tinfoil. When sounds are
uttered in the mouthpiece, A, the diaphragm is caused to
vibrate and the point thereon is caused to make contacts with
the tinfoil at the portion where the latter crosses the spiral
groove. Hence, the foil, not being there backed by the solid
metal of the cylinder, becomes indented, and these indenta-
tions are necessarily an exact record of the sounds which pro-
duced them.

It might be said that at this point the machine has already
become a complete phonograph or sound writer, but it yet
remains to translate the remarks made. Itshould be remem-
bered that the Marey and Rosapelly, the Scott, or the Barlow
| apparatus, which we recently described, proceed no further
than this. Each has its own system of caligraphy, and after
it has inscribed its peculiar sinuous lines it is still necessary
to decipher them. Perhaps the best device of this kind ever
contrived was the preparation of the human ear made by Dr.
Clarence J. Blake, of Boston, for Professor Bell, the inven-
tor of the telephone. This was simply the ear from an actual
subject, suitably mounted and having attached to its drum a
straw, which made traces on a blackened rotating cylinder.

‘| The difference in the traces of the sounds uttered in the ear

was very clearly shown. Now there is no doubt that by
practice, and the aid of a maguifier, it would be possible to
read phonetically Mr. Edison's record of dots and dashes,
but he saves us that trouble by literally making it read itself.
The distinetion is the same as if, instead of perusing a book
ourselves, vre drop it into a machine, set the latter in motion,
and behold ! the voice of the author is heard repeating his
own composition.

The reading mechanism is nothing but another diaphragm
held in the tube, D, on the opposite side of the machine, and
1 point of metal which Fig. 9
isheld against the tin-
foil on the cylinder by
a delicate spring. 1t
makes no difference ns
to the vibrations pro-
ducad, whether a nail
moves over a file ora
file moves over a nail,
and in the present in-
stance it is the file or
indented  foil  strip
which moves, aud the
metal point 8 eaused
to vibrate as it is aflec- ,
ted by the passage of the indentations. The vibrations, ho
ever, of this point must be precisely the samo us of
other point which made the indentations,

we saw, 08 it were, analyzed. : - bids
In order to exhibit to the reader the writing of
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18 thus automatically read, we have had & cus
of the indented foil made, aud from this the dol:
" Fig. 8are printed In of course abuoluto fuo-
wimile, excepting that they aro lovel nstead of being rafsed
ubove or sunk beneath the surface. This is u part of the
How doyou dot" and *‘How do you like the pho-
nographt” ' that the machine pronounces
itk own name with especial clearness. The crank handle
shown ho\n' perspective illustration of the devico does not
rightly belong to it, and was attached by Mr. Edison in or-
der to facilitate its exhibition to us.

Inorder that the machine may be able exactly to repro.
duce glven sounds, it is nocessary, first, that theso sounds
should be analyzed Into vibrations, und these regiutered no-
curately in the manner deseribed; and second, that their re-
production should be sccomplished in the same period of
time in which they were mado, for evidently this clement of
time is an important factor in the quality and nature of the

tones. A sound whichis composed of & certain number of

vibrations per second is an octave nbove a sound which
registers only half that number of vibrations in the same
period.  Consequently if the eylinder be rotated at a glven
speed while registering cortain tones, it is necessary that it
should be turned at precisely that same speed while 1epro-
ducing them, else the tones will be expressed in entirely dif-
ferent notes of the secale, higher or lower than the normal
note as thecylinder iy turned faster or slower. To attain
this result there must be u way of driving the cylinder,
while delivering the sound or speaking, at exactly the same
rate as it ran while the sounds were being recorded, and
this is perhaps best done by well regulated clockwork. Tt
should be understood that the machine illustrated is but an
experimental form, and combines in itself two separate de-
vices—the phonograph or recording apparatus, which pro-
duces the indented slip, and the receiving or talking con-
trivance which reads it. Thus in use the first machine
would produce a slip, and this would for example be sent
by mail elsewhere, together in all cases with information of
the velocity of rotation of the cylinder, The recipient would
then set the cylinder of his reading apparatus to rotate at
precisely the same speed, and in this way he would hear the
tones as they were uttered.  DifTerences in velocity of ro-
tution within moderate limits would by no means render
the machine's talking indistinguishable, but it would have
the curious effect of possibly converting the high voice of a
child into the deep bass of a man, or vice versa,

No matter how familiar o person may be with modern
machinery and its wonderful performances, or how clear in
his mind the principle underlying this strange device may
be, it is impossible to listen to the mechanical speech without
his experiencing the idea that his senses are deceiving him.
We have heard other talking machines, The Faber appara-
tus for example is a large affair as big as a parlor organ.
It has a key board, rubber larynx and lips, and an immense
amount of ingenious mechanism which combines to pro-
duce something like articulation in a single monotonous
organ note. But here is a little affair of a few picces of
motal, set up roughly on an iron stand about a foot square,
that talks in such a way, that, even if in its present imper-
fect form many wordsare not clearly distinguishable, there
can be no doubt but that theinflections are those of nothing
else than the human voice.

We have already pointed out the startling possibility of the
voices of the dead being reheard through this device, and
there is no doubt but that its capabilities are fully equal to
other results just as astonishing, When it becomes possible
as it doubtless will, to magnify the sound, the voices of such
singers as Parepa and Titiens will not die with them, but
will remain as long as the metal in which they may be em-
bodied will last. The witness in court will find his own
testimony repeated by machine confronting him on cross-
examination—the testator will repeat his last will and testa-
ment into the machine so that it will be reproduced in o
way that will leave no question as to his devising capacity
or sanity. It is already possible by ingenious optical con
trivances to throw stereoscopic photographs of people on
sereens in full view of an audience. Add the talking pho-
nograph to counterfeit their voices, and it would be difficult
to carry the illusion of real presence much further,

- A
THE END OF VOLUME XXXVII,

With our next issue the thirty-seventh volume of the Sor-

ENTIFIC AMERICAN closes. At the same time several thou-

sand subscriptions terminnte; and as it is our invariable rule |

never to send the paper after the period subscribed for has
elupsed, those of our readers who desire no break in the reg-
ulur reception of their numbers will fuvor us by u prompt re-
newanl of their subseriptions, The volumes of the Bereymiro

Asunricax for the coming year will, we believe, excol nny
of their predecessors.

w render it s constant fund of suggestion for those

\
rendy to exerolse their inventive powers (o devise new and

useful modifications, improvements, or original concoptions,

In order to fnvent it 18 necessary to know, first, what has

No pains will e spared to render
their contents the most completo exhibit of everything that
transpires in the world of sclence, mechanics, or arts, and It | States will be
will be our endeavor to pluce this information before our | time for those

o, eHL e ) givi f leo
readers early a date, and so simplified and digested, ns  henlth-giving sport o s
=f Y who are | readiness, Thero is no known mode of locomotion which

:

ond through its correspondence from varlous purts of tiw
world, ity selections from the fmmense rango of curront for-
elgn techinieal perfodicals, and from the immedinte contaot

of Its managors with the boest Inyentive minds of the conntry ;|

und lustly, the third is pointed out in elaborate editorial re.
views and comments on new {deas us the sume are brought
out. It may be safely safd that more people have obtalned
from the SCrExTIFIO AMERICAN valuable suggestions which
have returned them direet profit than through any other
medinm extant,

Besides pointing out the road to invention, the ScresTivic
Astericax during the coming year will give partioular at-
tention tothe presentation of papers of practionl lnstruction
to mechanics of ovory cluss,  Thoroughly competont me-
chanical experts will oxplain the best methods of workshop
manipulation, and, both in answer to the questions of corre-
spondents and elsewhere, an immense number of reliable
trade recipes, besides valuable advice in special coses
which may bo submitted to ns, will be given, In the do-
partmentof natural history much that is rare and curious in
the animal and veagetable worlds will be illustrated and de-
seribed, and no engineoring structure of importunce will be
undertaken but that it will be fully elucidated in our phges.
The Great French Exposition of 1878 will also be complutely
described, and whatever i there exhibited of novelty or in.
terest will be found illustrated in these columns,

All this valuable and varied Information appears in no
other journal, for none other enjoys the facilities for obtain-
ing thesame, now possessed by the SOENTIFIC AMERICAN.
The subseription price will remain, asheretofore, $3,20 per
year, postage paid. £ e

WINTER SHOP WORK.-BUILDING BOATS,

Many of our readers, especially those who are mechanionl
amateurs, are just now considering what work they shall
undertake in their spare hours during the coming winter,
We know several members of professions and other eallings
who make ita rule to work in theirnicely fitted-up shops o
few hours daily, and thus they gain health, strength, and
relief from brain work, while the result of their labor often
provesof value and profit, There are also many regular
mechanics who are anxious to find some good paying job to
labor at, over hours, so that they can lay up a little extra
fund above their wages, Among the suggestions we make
to these workmen, amateur and regular, is to build boats,
Boats are very expensive to buy. The smallest kind of a 10
foot yawl costs about 50 dollars when purchased from a
regular builder, and for a good sail boat from 200 to 600
dollars is charged. Boats can be built indoors. They re-
quire nice work, and the amateur mechanic can lavish on
them just as much fing manipulation as he chooses as all
such shows and enhances the beauty and value of the craft.
A boat besides is always usefal and frequently necessary
to any one who lives near the water,

Most people, whose boat building has not extended beyond
the construction of a flat bottomed scow, think that to build
a yawl or a yaght is a difficult and expensive undertaking,
while it is just the reverse. Any one who ¢an put up a
workmanlike chicken house can build an excellent sail boat.
All he has to do is to follow instructions, and those he will
find in the ScrENTIFIC AMERICAN SuppPLEMENT. In that jour-
nal we have published, with elaborate working drawings and
directions, full particulars how to construct a scow for three
dollars (SuppLeMENT No, 25), a rowing skiff for five dollurs
(SuppLeEMESNT No. 20), a fine sailing skiff for fourteen dol-
lnrs (SuPPLEMENT No. 20), a neat ribbed row boat for twelve
dollars (SuppLEMENTS 30 and 82), a large row boat for sixteen
dollars  (SuppreEmext No, 86), a Whitehall boat of fine
model, such as is used in New York harbor, for fifteen dol-
lars (SuerLEMENT No. #7). A siiling and rowing canoe
of the type of the famous Rob Roy for fifteen dollars (Sur- |
rremENT No. 89), a fast salling yacht for thirty dollars (Svr- |
rrLeseNT No, 42), and finully a large fast and serviceable
yacht for three hundred dollars (Suverrnesest No. 67).
These estimates cover the materials, not the labor, of the
amateur builder, The entire series, which embraces about
100 illustrations, mainly accurate drawings to scale, besides
full details a8 to how to rig and manage the vessels, may be
obtained for ono dollar,

Last summer a great deal of attention was given to cata-
marans or double boats. Not even professional boat
builders as a rule understand the construction of these ex- |
ceedingly fast craft. In Suprresests Nos. 105 and 100
will be found full directions of how to build three differont
sizes of these remarkable vessels at costs ranging from $50
to $600. Not only can the vessols above referred to be con-
structed for pleasure purposes, but we have no doubt any
mechunic could find in their construction and sale & very
profituble source of revenue.

-t O N
e

BUILDING ICE BOAT
In a few weeks the rivers and streams of the Northern
frozen over, and therefore the present is the
who propose to pursue the exhilarating and
yachting to get their vessols in

outrivals the ice yacht in speed. 1t trayels at o milo o min:
ute with ease, outstrips fast railwusy trains, and, when con-
trasted with the ordinary sailing vessel, is handled with enso
undd safoty.

—
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ure to be found during the winter on the sbove stream. The
lvo yneht WHItl, which, it will be rememberod, was exhib.
ited at the Centenninl Exposition, proved s revelation to
| thousands who had practiced jee yachting in comparatively
| slow and clumsy contrivances. Especially was this true of
| the people of Northern Europe, whose ice boats were litile
| more than heavy sledges with sails.  The result has been
demnnd for knowledge regarding the best form of ice yachts,
# demand not confined to this country, but which comes from
levery quarter of the world where rivers and lakes freeze
over, und where ice yachts can be used either for pleasure or
w8 n soures of profit,

Any mechanic of average ability, or any young man of fair
mechanical scquirements, who knows how to handle car-
penter's tools, can construct an ice boat from the minute di-
rections, sccompanied with elaborate working drawings,
made to scaie, which are to be found in the Sommxrtivic
Americax Sverresest No. 63, If these are followed, a
duplicate vessel in every particulsr to the famous Whiff is
produced. Such information has never before been pub-
lished and is not attainable elsewhere, and it is now being
sent in response to calls to all parts of the world. In Bur-
rLEMEST No. 1 is given other engravicgs, showing how to
construct ice vessels of different builds, besides full particu-
lors us to management, organization of clubs, ete, For
twenty cents, therefore, the mechanic can obtaln informa-
tian whereby he can construct the best class of jee yachts,
which be can sell at large profit; or the amateur the directions
which will enable him to produce a fine fast vessel st mini-
mum expense and at little labor.

RECEIVING YOUR PAPER.

‘We shall consider it a favor if subscribers, editors of ex-
changes, and all others who are entitled to receive the Sorex-
TIFIO AMERICAN or SUPPLEMENT regularly, and whose num-
bers fail to reach them in proper season, or who miss num-
bers, or whose addresses are not printed exactly right on the
slip pasted on the wrapper, will notify us promptly of the
fact. A line in pencil to this effect is easily written on s
postal card, and it may save considerable annoyance during
the year. The internal affairs of this establishment, and es-
pecially those of the mailing department, are carefully syste-
matized: our subscribers addresses are printed and affixed
to the wrappers by machinery; and it is obvious that if any-
thing goes wrong, there is error or neglect somewhere, which
is easily traced and remedied. Our readers need have no
fear with regard to giving us any trouble in this matter.
We ask the information for the mutual advantage of both
our readers and ourselves.

BUILD A STEAMBOAT.

Not a big one, but a small craft large enough to run around
the river on the pond near your place. To construct the
hull will be an excellent winter's work, and the engine can
be obtained ata moderate price. There is no better practice
for aboy of mechanical tastes than for him to learn to run a
small steam vessel. It would be a good idea to buy the en-
gine first, set it up in the shop and make it drive the saw
and other tools which can be used in constructing the bull.
This will familinrize you with the machine, which may
afterwards be put in its place in the boat.

In building a craft of this description, there is every chance
for fine work and for some really valuable invention. Ship-
builders everywhere are seeking to discover the best lines
for small vessels, through which the highest speed may be
abtained, for it is well known that the model of a boat has a
great deal to do with herspeed.  Onsuch a vessel the builder
could easily try ideas in this direction of his own, and thus
perhaps reach some valuable results. A steam launch is
besides a much greater source of pleasure to her owner than
any sailing yacht, as she is independent of wind and tide
and admirably suited for long trips or ¢ven a summer's
cruising,

To learn how to build the fastest kind of steam yacht send
for SurpLEMENTS No. 14, 69, 75 and 81, price ten cents each.
These explain (with working drawings) how to construct a
16 foot launch like the Black Hawk, a very celobrated boat
in this vicinity; how to build a fine 80 foot Iaunch with ma-
chinery and overything complete for only $380. How to
build & 40 foot steam launch with a three eylinder engine,
and finally how to construct a 21 foot launch that will steam
10 knots per hour. An ingenious builder will take all these
plans, pick out the best features of each, and produce a boat
which probably will excel all

_— et
Wire for the East River Bridge.

Proposals were recently called for the supply of the steel
wire for the suspending ropes of the East River Bridge, The
specifications require 826,000 pounds of wire rope, making,
70,000 lineal foet in all.  There are two sizes required, ono
nensuring 1§ inches in dinmeter, weighing 44 pounds to the
lineal foot, aud having a breaking strength of not less than
180,000 pounds; the other measuring 1§ fnches in dinmoter-
weighing 5 pounds to the lineal foot, and having a breaking
strength of 200,000 pounds. The attention of the members
of the board was called to a gnarled, broken, and twisted
suspender rope.  This specimen was made at the factory
of Roebling’s Sous & Co., by the direction of Chief Engineer
Roobling. It was 1§ inches in dinmeter, and bad been tested
by the Keystone Bridge Company, of Pittsburg, 1t was
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been done, second, what 18 In progress, and third, the gone- o et

i S0 : W yacehting has been practiced on the Hudson viver fori

: wment,  The Boresmieio AMen fee yach : .

::'Ndﬂn o lpr:‘fmf:l::th:'llnlrl:):mh carefully prepared articles on number of years past,  The owners of the bonts have exers | #trength being 180,000 pounds. It was resolved award the
presents the ure

. y modols, | contract to J, A, Roebling’s Sons , AL sevon centsa
prominent industries and luc 1 descriptionns of | eised great skill and ingenuity in devising uuprgved J. A, Roehl Sons & Co
the I::& i L u-til' hnpm\l'::jl(llxxgtl:m;m d(u\lr:‘:sl;. the soc- until at present by far the most elogant and swift l¢e vessel pound, for Bessemer steel wire.
oyt recent un

broken under a strain of 197,500 pounds, the reguired
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THE PHOTO-ENORAVING COMPANY OF NEW YORK. theso, as reproduced, como out without sharpness—uneven fing lieh is fatal to their delieacy and fineness of definition

PN on daced u n the pross the hose p eanes. as already stated, constitute the founda-
The carl sduce engraved plates by the  and clumsy Hen when pla 1
st attempts to produc £ " : 1 . : ble of leldin y clean and bright n but t coults they vield are materially affected by the
aid of lght Appear to have been made in France about the | plates are found Incapab ) k : e - -I I ”-'
! . y Her u fore " adiierent m r md T ons divide " ‘
year 1818, by Nioéphore Niépee. He was prosecuting ex- | impression The other process diff from the for ! nt 1 lifications which individual ex) net

tead of swelling the ft parts thoy are wholly | ters have

! i Y “ o ¥ ) "l al i
ents in litho hy, then In its infancy, when he con- | in
e e he litho [ washed out I'be diflenlty here is that the water affect

ocived the idea of transferring his drawings on to t
graphic stone by the aid of light,
While thus engaged it occurred to
him that he might produce en-
graved plates by the same means,
and even render permanent the
image shown in the camera obsoura,
After continuing his experiments
for moro than fftecn years, ho os-
goolated himsell with Mons. Da

guerre, who had also spent several
years in similar investigations. In
'l\\“m Niépoe died, and & yoarortwo
later Daguerre invented his method
of developing the Iatent lmage im

pressed by light on an fodized il ™ & ™

‘\\1;" ,
ver plate, by means of the vapor of “ &

quicksilver

Niépee's method of heliography,
as he called it, consisted in conting
a metallic plate with a film of as
phaltum dissolved in oil of Inven
der.  Ovor this plate he laid a print
or drawing, which had been ren.
dered transparent by the application
of oil, and then exposed it to the
sun.  The dark lines of the draw-
g )\rmw‘h'd |'urﬂ|'n~ of the as
phaltum from the light,
while the unprotected parts
were acted upon and became
insoluble. The plate was
then washed with turpentine,
which removed the asphal
tum where the light had not
acted, but left the remuinder
undisturbed. The bare me-
tal, thus exposed, was then
etched with an acid, and an
engraving produced. But the
results thus obtained were
very imperfect and practical-
ly useless

There are quite 2 number
of different processes which
may be classed under the
general heading of photo
mechanical printing, which
it is not deemed necessary to
review in detail here, as the
degree of success attained
has been frequently small,
especially when the particu-
lar system was subjected to
the rapid and comparatively
careless manipulation inci-
dent to the use of the fast
newspaper press. It may be
stated, however, that nearly
all of these processes depend
upon the use of bichromate
of potash with which is as-
sociated gelatin or similar organic
matter. Mungo Ponton, in 1839,
first discovered the sensitiveness to
light of a sheet of paper treated
with bichromate; in the following
year Becquerel found that the sizing
of the paper played an important
part in the change, and io 1853 Mr.
Fox Talbot discovered and utilized
the insolubility of gelatin exposed
to light in the presence of bichro-
mate. In 1854 Paul Pretsch dis-
covered and utilized the quality
which such exposed gelatin possess-
esof not swelling in water. On
Pretsch’s discovery are based the
gelstin processes that have attained
most notoriety, and that have excit-
ed among experimenters the largest
expectations of success, as fol-
lows: A glass or metallic plate is
coated with a mixture of gelatin
and bichromate of potash, which is
allowed to dry and afterwards is
exposed to the sun through a pho-
tograpbic negative, It is then im-
mersed in cold water, when the
parts protected from the light by
the negative rapidly swell, while
the parts not o protected arc hard-
ened and do not swell to the same
extent, This gelatin surface then
becomes the matrix from which,

OFFICE OF THE PHOTO-ENGRAVING COMPANY, NEW YOREK.-Fig. L

PHOTOGRAPHIC DEPARTMENT OF THE PHOTO-ENGRAVING COMPANY.—Fig. 4.

niroduced

and not patentod, The

wod which, as a rule, are kept secret
Moss procoss arose from an effort to

wold the diffleulties above referred
to. It in n combination of certain
clements of other processes, for
the purpose of securing ¢ omplete-
ness and  delleac y of detail, in con-
nection with all desirable depth and
smoothness of lines,  Of the two
prominent photoengravng concerns
in this city, one prepares s plates of
zine, and turns them out ready for
the press without the further ne-
cessity of any hand routing or other
tool work; the other produces fine
plates in type metal, and finishes by
band. In both cases, however, hand
work is involved, as in that first men-
tioned the necessary sharpening of
the lines is done on the nega.
tive

The nnnexed illustrations, repre-
senting the various steps in the pho-
to-engraving process, were prepuared
by the Photo-Engraving Company,,
of this city, and are excellent ex-
anmples of the fineness and delicacy
of the work done by means of the
Moss process, These plates are
made of type metal by stereo
lyping, and are hand finished
The first operation is to pre-
pare the drawing which is to
be reproduced. To do this
successfully it is necessary
that the picture should be
formed of clean, sharp, and
very black lines. Flat tints
and washes, or blurred sha-
dows, cannot be photo-en-
graved unless they are first

translated into lines, Where -

an engraving is to represent
a piece of machinery, for ex-
ample, a photograph of the
object is taken, but is not
fixed in the gold bath. From
this print the artist obtsins.
his outline in black ink, and
this done he obliterates the.
photograph by corrosive sub-
limate. He has then an ae-
curate outline, which he pro-
ceeds to fill in with a shading,
etc., of pen lines, It isusual
to make the drawing some-
what larger than the engrav-
ing is to be, in order that by
the reduction the lines of the
latter may be rendered finer.
The interior of the artists’
room of the Photo-Engraving
Company is shown in Fig. 2.
Next ensues the photographing,
and the apartment in which this
is conducted is represented in Fig.
8. Here a negative of the drawing
is prepared, from which, by several
intermediate steps, a mold is
made. The picture during this
process is reduced or enlarged
as desired, the reduction being
only limited by the capability of
the resulting block to yield a clear
impression under the conditicns of
printing to which it is to be sub-
jected. Thusa finely reduced en-
graving would soon fill with ink
and produce a disagreeable and
blurred impression on a rapid press,
while, on a slow book press and on
fine smooth paper, the same engrav-
ing would give excellont prints,
The reader will notice from this
illustration that the cameras used
are exceedingly large, thus giving
clear and very well defined pictures,
while the entire apparatus of both
camera and retaining deyice for the
picture to be photographed 1s sus-
pended from the ceiling of the room
by a single rope, The advantage
of this last arrangement is that it
prevents  independent  accidental
movements of camers and object.
Should one or the other move even

through intermediate steps, the final plate for printing is|the insoluble portions, so that the lines are rendered | the merest fraction of an inch—and this might easily be

.

R ————T—

formed. The main difficulty encountered is that the surface | rounded.  Broad lines are also likely to become concave and | caused by the jarring of the building t} h the of
of the matrix is made up of uncqually swelled lines, and | to require subsequent pumicing to level them, a proceed- | heavy vehicles in the street—it is evident that lh: S
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of the photograph would be impaired, but, o long as hoth
camera and object must move together if at all, their rela-
tive positions always remain unaltered. It is by such nice re-
Intiverefinements as this that the elear sharp work, of which
the annexed engravings are excellent specimens, is pro-
duced by the Photo-Engraving Company.

After the photo-plate is finished, and this s & work re-
quiring skill and serupulous care, it is copied in motal, and
this copy forms the engraving or block that is used on the
printing press. The room in which these metallic plates
are made is shown in Fig. 4, and here appear the various
devices for melting the metal, running it upon the molds,
ete. The next process is the trimming of the plates, and

this is done by skilled engravers, who, with the burin, ren.
der the lines sharp and clear,
and cut away metal in the
high lights to intensify the
same. This work is of courso
entirely suxiliary to the pho-
to-engraving process, but it
has the uivantage of render-
ing the engravings produced
by the Photo-Engraving
Company from drawings or
other engravings almost as
perfect as the originals. Very
often it is found necessary to
reproduce a picture which is
poor, but the only one attain-
able giving the desired repre

sentation. In such case the
photo-engraving is an acou-
rate reproduction, faults and
all, but the latter are speedily
modified by the skill of the
finishing engraver,

The plate of metal is now
mounted on a block, type
high, and no further {reat-
ment is necessary to adapt it
for the printing press. Some-
times where a large number
of impressions are to be tak-
en, the surface is coated with
a thin film of copper by elec-
tro-metallurgy, or an electro-
type is taken from the plate
the same as from a wood cut,

Fig. 1 represents the interior of the office of the Photo-
Engraving Company, at Nos. 67 and 00 Park Place, this
city. Here may be seen a large collection of engravings re-
produced by the process we have described. Fine line steel
engravings are duplicated with wonderful accuracy, so that
instead of paying ten or fifteen dollars for a choice picture,
the Jover of art may now obtain the same at a tenth the
price. The capabilitics of the photo-engraving art were
never better illustrated than by the splendid portrait of Pro-
fessor John W. Draper, which occupied our initial page last
week. For color, delicacy of line, and general artistic ef-
fect, this work of art is universally admitted to equal the
best efforts of the wood engraver. The process used by the

Photo-Engraving Company is due to the ingenuity of Mr. |

Jobn C. Moss, who has labored
constantly in inventing and im-
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when a little fire ball is seen to move over the surface op- ! at different points of the I-ﬂle. say at the Cataracts. These

posed. This explanation of the fire ball has been advanced

before by Mr. Cromwell F. Varley,

e
Prismatic HMouwse Signs,

A new contrivance for rendoring the numbers of houses
visible by night is becoming general in Parls, It consists of
o hollow trinngular prism about nine inches long, two of
whose sides are formed of pancs of blue glass,,on which the

number of the house is picked out in white. This prism- |

shaped lnmp-glass rests against the front of the house, so
that the two sides with the numbers on them can be plainly
scen by the passers-by.

gas jet, fed by a pipe from the house.

Householders on the

STEREOTYPING DEPARTMENT OF THE PHOTO-ENGRAVING COMPANY.—Fig. 4.

Avenue de 'Opera have been obliged to supply this mode of |

numbering at their own expense on the houses they are
building; and the municipal authorities have introduced it
on some 450 of the municipal establishments, schools, police
offices, fire brigade offices, ete.

-

Proposed Diversions of the Nile.

It is well known that the main stream of the Nile is sup-
plied by the great equatorial lakes of Africa, and that the
annual inundations are caused by the inrush of torrent wa-
ter lnden with soil from the fertile slopes of the Abyssinian
plateau in July, August, and September. This silt is now
for the most part being deposited in the bed of the Mediter-
rancan, where it is gradually forming a new delts similar to

In the interior of the prism isa !

{ dams and slulces, by enabling craft to pass the Cataracts,
would also rendor the Nile navigable from the Mediterranean
to Gondokoro, a space of 20° of latitude,

- —— - ————
Now 01l Wells—Peonnsylvania.

A correspondent, of the Patroloum Reporter says the Olarion
ioll region is Just now experiencing livelier times in the way
| of operations and new developments than it has ever done
heretofore. The number of wells going down is simply enor-
mous, and the statistics total for November will far exceed
(that of any previous month. The principal field of produc-
tion, and that wherein lies the most excitement at present,
is the Eastern belt, or what Is known by that title in the dis-
trict. A large number of “‘wild-
cats,” or test wells, have gone
down off the eastern edge of the
defined line, but with very few
exceptions they have proved dus-
ters. The venturesome operators
have succeeded in widening the
belt but little, although a great
deal of money has been spent for
that purpose the present sum-
mer. The most prolific territory
appears to be in the vicinity of
Slam Bang City, a new town on
the Twenty-two degree line, and
situated between the Stone
Church and Shippenville. The
Davis well, struck at this place,
about three months ago, started
off at 400 barrels a day, and has
averaged about 125 barrels ever
since the ““head ™ was pumped
off. Several other wells have
been struck in the same vicinity,
the largest being that of Cram &
Co., on the Wood farm. This
one made 750 barrels the first
twenty-four hours, and is yet
doing over 100 barrels a day.

A good deal of operating has
also been done on what is known
as the Middle belt, but the terri-
tory is all old and developed, and
no big strikes have been effect-
ed. The Western belt came into
existence in May last. Three wells which had been sunk
previous to that time proved dusters, and the first oil was
found in that month. The next well down on this belt
was the great Howe gusher, which did 400 barrels the
first day. After that strike operators went crazy, and
scores of holes have been put down since.  About one half
of them are dry, while the others are gradually and fast de-
creasing in produection. The sand is very tight and thin,
and the pumping wells decrease after the style of the Bullion
gushers,

Some New Lecture Experiments,
H. Kimmerer proposes lu_‘.ahuw the combustibility of ni-
trogen, in other words, that nitrogen will unite with oxygen
ata sufficiently high temperature
to form nitric tetra-oxide, NO,,

proving the same for nearly
twenty years. The exact means
whereby the excellent results we
have noted are obtained are kept
secret, but this is of no import-
ance to the public, so long as
such high grade work can be
uniformly produced at a cost
less than that of wood engrav-
ing. Beveral thousand illustra
tlons prepared by the Photo-En
graving Company have nppeared
in the BorgNTiFic AMERICAN
and Burrresent during the Iast
few years, side by side with the
best productions of hand wood
engraving; and in this fact will
perhaps be recognized one of
the best recommendations as to
their excellence, which photo-
engraved illustrative plates have
recolved,
et O S G
Electrie Fire Balls,

M. Planté seeks in the forego-
ing experiments of his an ex
planation of tho foudre glohu
lagre or ** fire bull." They show
that with » sufficlent quantity and tension of electrivity we
oan obtain the electric Jight in s globular form He there
fore thinks that this manifestation of the lHghtning discharg:
is due to an abundant flow of electricity In the dynamic state
in which great quantity and potential are united Thos
partioular cases whereln the fire ball s seen Lo MOVY and to
motion or rest of a column of

PROVING AND

stop are explained by the
bumid sir, strongly electrified and fovisible
In order to imitate this effect it suflices to

which serves
for an eleotrode
oscillate the platinum eloctrode in the above
pendulum fashion, over the water, or motallic surface

experin nis

:

FINISHING DEPARTMENT OF THE

the delts already formed at the river's mouth,  Sir Samuel
Baker has written to the Thaes suggesting a plan by whie h
not only the water of the Nile but the mud. which it now de

i
posits wastefully in the sea, may be turned to good account

w4 o fertilizer of the deserts of Nubia, Libyn, and the Sou
dan. He proposes by suitable engineering works to divert a
portion of the Nile flood water Into these deserts, where it
can deposit iis rich sediment on the sands, and also irrigate

them o as to transform them from & desert into ' cotton

flelds that would render England independent of Ameriea

This could be effected by having suitable dams and slaloos

PHOTOENURAVING COMPANY.~Fig. &

a reddish colored gas. He takes
a half gullon glass cylinder full
of air, and burns in it some 12
or 15 inches of magnesium rib
bon. The heat produced is suf
ficient to produce some of the
red gas, which can be casily ro
cognized by its color and intense
odor, To prove its presence to
an audience, he puts in the jar
an acetie acid solution of fodide
of potassium and o little starch
solution, which is blued by the
fodine which has been liberated
by the mtric tetra oxide.

Gramp exhibits the green
flame of burning zine, and the
cloud of white oxide q|l|ll|uul~
phers’ wool) formed, by making
a little brush of zine turnings 14
inches long and § wch t) ick, and
fastoning it tothe end of an iron
rod, which he holds in the flame
obliquely over an iron plate. To
show the combustionof cadmium
and the cloud of brown oxide he
heats the metal in a small porce-
lmin crucible over the blast lamp,

Cadminm can be obtained in beantiful brilliant orystals by
distillation in hydrogen gas current. — B. 4. D. O Gea,
, - — - -

Maioxeric Prorenrties oF Nioxel AXD Comanr. —M.
Hankel finds that with feeble currents the magnetic power
of nickel is equal to that of soft iron, but with strong cur
rents 1t s comparatively feeble. The magnetic power of
cobalt with both strong and feeble currents is much less than
{ that of oackel and soft iron,

. -—
l Aqua vouris, applied to steel, produces a black spot,

——

L -
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Communications,
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Our Washington Correspondence,

b the Rditor of the Seientific American :

Besides the bills for amending the patent laws, roforred to
in my previous letters, many others are being introduced
fnto Congross for the

EXTENSION OF PATENTS,

and for the reviving of old rojected eases,  Among these, 1

notice that the application of Aikin and Felthousen, for an

extonsion of their patent on sewing machines, has again
made its appearance, as it has done every session for many
years past, This patent, if extended, would lay the whole

- gowing machine interest under tribute, as no sewing ma-
chine can be made that people would now buy without in-
fringing it. There does not, however, scem any probability
of the success of this case, as neither Senators or Represen
tatives are willing to grant any more extensions of sewing
machine patents.

Rollin White is also on hand again with an application
for an extension of his patent on repeating fire.arms, dated
April 8, 1855, which, if granted, would give him the mo-
nopoly of the manufacture of all revolvers using metallic
cartridges. A bill for its extension was once passed by Con-
gress, but it was vetoed by President Grant, acting, it is said,
under the advice of General Dyer.

Roxana Rice, as the widow of B. T. Rice, makes applica-
tion for an act to authorize the Commissioner of Patents to
extend the patent of said B. T. Rice for a paper bag ma-
chine, dated April 28, 1857, already once extended by the
Patent Office.

Another bill authorizes the Commissioner to extend, for
the benefit of Olivia C. Reed, also the widow of an inventor,
the patent granted to her late husband for handeufls, dated
June 14, 1862,

The heirs of C. H. Davidson, the inventor of an enema
syringe, have had a bill brought in authorizing the exten
sion of his patent of March 31, 1857, which was once ex.
tended by the Commissioner of Patents.

(. Shunk has also applied for an extension of his patent
on manufacturing iron and steel, which, I believe, covers
the Bessemer process.

The heirs of the late W. A. Graham, who filed an appli-
cation in 1887—only forty years ago—for a patent on a fire
extinguisher, are again before Congress with a bill author-
izing the Commissioner to grant a patent for his apparatus,
This, if allowed, would cover every chemical fire extin-
guisher manufactured.

Another bill, similar to this, authorizes the granting of
patents to W. W. Hubbell, for a “self-loading and self-
firing gun,” **a gun to load with great rapidity and effect,”
asod “ammugition for the same,” for which Mr. Hubbell
alleges that he filed applications in 1853 and 1865,

A third similar bill has been introduced in favor of Stephen
V. Benet, authorizing the issue of a patent to him for an
improvement in cartridges, for which he made application
April 14, 1866

Another bill introduced into the House continues in force,
for the full term of seventoen years, the patent of T.A. Wes-
ton, granted in 1867, for the well known differential pulley,
as otherwise it expires with his Engli®h patent granted sev-
eral years earlier.

THE AGRICULTURAL DEPARTMENT.

General Le Duc some time since opened a correspondence
with many of the leading agriculturists in all parts of the
land, and their ideas thus obtained are now being classified
and digested, and the results will from time to time be pub-
Mshed for the benefit of farmers generally, The Commis.
sioner believes, from what he has seen in several trips made
to different parts of the South, that the people of that region
are fairly started on the road to prosperity, that public opin-

*ion is adapting itself to the new order of things, and that
hands formerly soft and delicate showed, by their hardened
condition, a familiarity with the handles of the plow and
other similar implements that gave goot evidence that the
old ideus as to labor had undergone a great change.

The Commissioner has also devoted considerablo attention
to what he thinks may be & new industry in this country—
the cultivation of the tea plant. He has been collecting data
respecting it from various sources and finds that, so far as
climatic conditions are concerned, a strip of country lying in
the latitude of the northern part of South Caroling, and run-
ning from the Atlantic const to the Mississippi, scems very
fuvornble for the purpose, and the results of somo few at-
tompts in the cultivation of the tea plant that have been
mude In that neighborhood have been so encouraging, he
thinks, as to remove all doubt us to the siccess of future ef-
forts to produce it here. The Commissioner will, however,
most probably find that the successful cultivation of the
plant is not all that is necessary to the production of tea, but
that the picking, euring, and preparing of the leaves for mar-
ket is one of the essential points, I am under the impres-
sion that one of the most promising attempts to introduce
the cultivation of tea, made some years sinca in California,
failed from this reason. But it is possible, and indeed very
probable, that our inventors may be able to overcome this
difficulty by devising machines for picking, rolling, and cur-
ing the leaves, thus removing one of the main difficulties in
the way 10 the practical cultivation of tea in this country;
but If we have to perform these operations by hand, it is

China, even if we import Chinose lnborers used to the busi.
noess,

The commission sent by this Department (o Southern
Now Jorsoy, to examine into the possibilities of heet culture
in that geotion for the manufacture of sugar, have returned, |
and report that, while the experiments mado lnst yoar were |
not pecuninrily successful, yet it is decided that the elimate
is favorablo, and that the soil can be made so. At present, |
n large amount of the sugar used in this country is im.
ported in the erude state, and therefore considerable interest
should be taken in this matter, so as to avold the loss of the
large nmounts of money aununlly sent out of the courtry to |
pay for the imported article,  Under the efforts of the first
Napoleon the manufacture of beet sugar beeame thoroughly |
established in France, and there seoms no renson why it
ghould not be as successful in this country.

THE GEOLOGICAL AND GEOGRAPHICAL SURVEY,

Dr. Hayden, the director of the above important work,
has prepared his annual report to the Secretary of the In
terior, of his operations during the past year. The most im-
portant of those in the fleld have been referred to from time
to time in my previous letters. Of the office work, not so
much has been said, although equally important, as but for
it the world at large would remain ignorant of the results
of the investigations carried on in the field. The publica-
tions of the survey during the past year have been quite
numerous, consisting of more than 10,000 pages quarto, pro-
fusely illustrated. The reports, which are in an advanced
stage of preparation, are two quarto volumes on the verte
brate fossils of the West, one on the fossil insects, and an-
other on the rhizopods. The atlas of Colorado will be com-
pleted about February, 1878. The tenth and eleventh an-
nual reports of the survey are well advanced, and will be |
printed and ready for distribution before the close of the reg-
ular session of Congress. The work of publication has been
much delayed by the cutting off for the lnet two years of the
amount heretofore appropriated for engraving.

THE SIGNAL SERVICE.

From General Myer's report, it appears that 159 stations
have been maintained during the year to fill the system of |
stations of observation from which reports are deemed ne- “
cessary to enable proper warning to be given of the approach |
and force of storms, and other meteoric changes, for the

benefit of the agricultural and commercial interests, From

the data thus obtained, 1,095 tri-daily reports, known as the

‘“Synopsis and Indication,” have been furnished for publi-’
cation. These are based on the observations telegraphed

in cypher from the different stations to the headquarters, |
where they are spread upon seven charts for study, from the

result of which the “Synopsis and Indications” are sent |
out. The average time, elapsing between the moment at
which the instruments are read at the outlying stations to
that at which the reports are telegraphed to the press, has
been one hour and forty minutes. Notwithstanding the lit-
tle time thus consumed, but a small portion of which is
given to considering the reports and making ready the ““ In-
dications,"” their truth has been veritied to be on an average
at the rate of 86°19 per cent, and it is hoped to bring the
average as high as 90 per cent. Cautionary signals are now
displayed at 47 different ports and cities, and of these, 78-01
per cent have been reported as justified. In addition to
these reports and cautionary signals, by an arrangement
with the Post Office Department 6,264 ** Farmers' Bulletins’
are distributed and displayed daily in as many different post
offices, for'the benefit of our agricultural population. The
service has now in its care, and operated by its force, no less
than 3,200 miles of telegraph lines,

From these figures some idea of the amount of work that
has to be done by the signal service may be had. The im-
portance and usefulness of it is now well known by every
one, and it is hoped that our rulers, with their economical
notions, will not decrease the facilities now possessed by it,
but rather increase them, as General Myer requests. The
late fearful calamity of the loss of the Huron might have
been avoided hiad proper attention been given to the caution-
ary signals; and there is no knowing how many lives nor
how much money has been saved by those who have heeded
thelr warnings, nor what losses may be ecaused by limiting
the operations and usefulness of the service,

THE LIFE-SAVING STATION.

The disadvantages of too close economy may also be seen
in this service, From a Jdesire to save money, the stations
on the const where the Huron was wreeked are not manned
until the 1st of December, and the stations are not about
half the number actually required. Tt is believed by the
head of this service that if the stations had been manned, al-
though it is probable no boat could have reached the vessel,
that by the aid of the shot line, which would reach double
the distance the vessel lies from the shore, many, if not all,
of the lives of the crew could have been saved. * If the sta-
tions had been manned, as they would have been but for the
false economic ideas now prevailing, the discovery of the
wreck would have been made shortly aftor the vessel struck,
0% i constant patrol is kept up along the beach every night,
and immediate attempts to help the crow could have been
made.  Instead of this immediate discovery and reliof, seven
and a balf hours elapsed between the striking of the vessel
and the discovery of the wreck, during which time there is
no doubt but that a resolute crow trained to the service
could have rendered such efficient help as would probably
have saved n majority, if not all, the lives lost on the il

useless for us to try to compete with the cheap labor of

MORTALITY OF THE NEaho,

A recont roport of the Board of Health of this ity ealls
attontion to the alarming death rate of the negro population,
From the statistics, which are kept with great care, it ap
pears that, while the death rate of the white population is
only 1827 per cent, that of the colored is as high as 4450,
Of 119 still birth investigations by the sanitary inspector,
107 were colored, while, reckoning according to poptilation,
the still births would be as 23°77 of the black to 81:04 of the
white. This heavy death rate is not confined to this city,
but s equally well known in other parts of the country to
those who take an interest in the wellfare of the colored peo-
ple. Mr. Redficld, the well known correspondent of the
Cincinnnti Commercial, contends that the race is doomed to
extinetion, and, to sustain his view, states that from 1850 1o
1860 the rate of increase of our colored population was 25
per cent, but that in the succeeding ten years the rate foll to
10 per cent; and as many reports concur in showing that there
arc more deaths than births among these people, it seems
probable that our next census will show an sctual decreass
in this class of our population. This excessive morte lity
among them in this city is, no doubt, owing mainly to their
great ignorance of sanitary laws; the overcrowding of their
houses, ten or a dozen frequently occupying one small room;
their living, as a majority of them do, in filthy back alleys,
and in huts utterly unfit for human habitation: their irregu-
lar mode of living, half starving frequently, and then, as
soon a8 a little money is procured, as the result of some
chance job, spending every cent in a feast for the day, with-
out a thought of the morrow; and, lastly, to their radically
weak constitution, which causes them, as soon as any serious
sickness touches them, to give right up and die off like rot-
ten sheep.  Outside of the cities they do not probably suffer
s0o much from overcrowding as they do in them, but other
causes step in and overbalance the point,

Washington, D. C.
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OCCARIONAL,

Locomotive Economy.
To the Editor of the Soientific American :

The query Is often made”as to what can be done to ren-
der the locomotive more efficient. Letters are frequently
received asking for an opinion upon some detail pertaining
to the improvement of this machine.

As to its general arrangement, with its horizontal eylin.
ders and outside connections, the modern locomotive cannol
be much improved probably. But while it requires some

Ibs, pressure to the square inch in the boiler to realize
an average maximum of 70 or 80 Ibs. to the square inch
against the pistons, it is quite clear that there is a chance for
some improvement in its supply apparatus between the
steam chamber of the boiler and the pistons. It is of course
well known that the nearer the initial or maximum pressure
in the cylinders can be made to approach the boiler pressure
the greater the economy and efficiency of an engine. As
the supply apparatus is now proportioned and arranged,
there is a steam pipe some ten feet long and five inches in
diameter (more or less according to the size of the engine)
between the throttle valve and the cylinders, which must be
filled with steam every time the throttle valve is opened be-
| fore the steam can act upon the pistons; all of this steam
(some two or more cubic feet) must of course be discharged
at the exhaust nozzle with that in the cylinders as often as
the throttle valve is closed.

The amount of steam directly lost here, in addition to the
loss from low effective pressure, must depend upon the fre-
quency of starts and stops and upon the degree of expan-
‘ sion the steam has attained when discharged; but the chief
‘loss is in the low percentage of the Loiler pressure utilized.
If an auxiliary throttle valve for common use were placed
near the cylinders, und the steam pipe enlarged and kept
fully open to the steam chamber of the boiler during work-
| ing hours, as high as 90 per cent of the boiler pressure could
doubtless be made effective, instead of 60 per cent as now,
In other words, from 20 to 80 per cent less boiler pressure
would suffice for doing the work of the engine. The saving
of fuel would, of course, be in like proportion.

. G. WooDWARD.

e RIS o
The Keely Motor Deception.
To the Editor of tha Scientiflc American: .

I notice in some of my exchanges that * even the Sciex
TiFie AxericAN was deceived by the Keely Motor.” Now
as I have never seen where you have oven ventured a suggoes-
tion of the possibility of the success of a machine so wholly
at varisnce with the known laws of natural philosophy, 1
would be pleased 1o see your position from irst to last
clearly proclaimed. 8 H. H.

Our correspondent cannot be a very attentive reader of
the ScrexTIFic AMERICAN if he supposes that we have en-
dorsed or supported so gross and palpable a deception as
the Keely Motor. He will ind our views sufficiently eox-
pressed if he glances over some of our back numbers,

Effoct of Glycerin upon Fermentation,
Munk has observed that if cheeso be added to.
of milk sugar, and enough carbonate of sods added
a distinctly alkaline reaction, and then mixed with a
volume of pure glycerin, neither lactie nor butyr
tation results for three wecks, even at a
C., whereas without the glycerin the forn
acid can be recognized in 11 or 12 hours. S

fated vessel,

of glycerin meroly postpone fermentation. )
The spontancous fermentation of milk is

g =




‘checked by glycerin, The addition of } glycerin at a tom.

~tarded by glycerin. A sugar solution containing fresh beer

-
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perature of 60* to 68° provented the milk from souring for 8

or 10 days; even 2 to 24 per cent retarded it essentially at

00° 10 70% A larger addition of glycerin, § or §, had retard.

ed it 6 or T weeks. The higher the temperature the more
n I8 required for the same effects,

The aleoholic formentation of the carbo-hydrato (s alvo ro.

yeast and an equal quantity of glycerin had not given off
any oarbonie neid at the end of 48 hours,

Munk hos also studied the effect of glycerin upon the de.
composition of amygdalin by emulsion.  This action belng
much more energetio requives more glycorin to stop it, By
adding 2 volumes of glycerin to n mixture of emulslon and
amygdalin, in which prussic acid would othorwlse form ina
few minutes, its formation was delayed 7 bours, and wus
glower afterwards than otherwise,

Finally, it was established that the diastatic action of pan-
creatio julce upon starch paste was retorted by glycerin, —
Industrie Blitter.

PP —
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SOME CURIOUS METHODS OF BORING TAPERS,
With the old-time method of setting alathe to bore n taper
by setting the upper slide of the slide rest out of parallel
with the bed of the lathe, overy machinist is of course

familiar. That method has been superseded in Iathes where
many tapers requireto be bored
or turned by fixing the head and
tail stocks upon a bed, which in
turn swings by means of a verti-
cal pin pivoled in a closely fit-
ting hole provided in the lathe
bed proper, so that from that
center the bed or plate upon
which the head and tail stock
stand will swing out of parallel
with the lower bed upon which
the carringe slides. The advan-
tage of this device, which is com-
ing largely into use in the Eastern
States,is that the center line of the
lathe centers stands parallel with
the work instead of at an angle to
the same, a8 is the case when the
upper part of the tail stock sets
over, a8 {8 80 common in ordina-
ry lathes. The advantage of the
new plan is that the centers do
not wear large orget out of

Scientific American.

its bore l.)eln( set parallel with the lathe bed by placing »
piece of iron in the lathe centers and sotting the bore of the
casting true with it by means of » plece of fron wire used as
o gnuge.  Then a lntho center, ¢, was fastened in one of the
radial slots of the lathe face plate, the conter line of this
lathe conter being made to stand parallel with the surface
line of the bore of the casting or eylinder The bar, b, was se-
cured, the centor was screwed by a nut on its end firmly to
the lathe face plate, and the boring bar was secured firmly
by o lathe dog, G, to the driver in the Intter, also bein;(
bolted firm to the luthe face plate 5o us to prevent the bar,
b, from turning upon its own contors, A feed motion or
goaring was provided to the bar as follows: The feed screw,
{, was provided with bearings afixed to the boring bar at
each end, and on the dead center end which protruded
through its bearing n small gear wheel wus keyed.  Another
and suitably sized gear wheel was fastened on the dead
conter of the lathe so that the revolutions of the bar caused
the foed screw to revolve in the usual manner, thus feeding
the tool as thelathe revolved.  The result was that s cone of
unusual proportions was bored true and smooth at a slight
expense, and throughout the whole operation no special care
wis needed, excopt to have the lathe center fastened to the
face plate of the luthe pointing dead true to the center in the
lathe tail stock, beenuse any deviation from the center of
motion in the dead center, O, would cause the boring bar to

true, and therefore the truth of
the taper with the parallel parts
of a piece of work may be de-
pended upon, no matter which
part of the work was finished
first or last. It sometimes hap-
pens, however, that a job will
present itself which is not provi-
ded for in the construction of any
ordinary lathe or machine; and
here it is that the inventiveness
of the workmun is called upon
to devise some means of doing
the job without an undue expen-
diture for machines, tools, or ap-
pliances; and two noteworthy
instances of such examples are
presented in our engravings.
That shown in Fig. 1is a case
in which it was required to bore
a taper casting for a cylinder for
grinding pulp. It was about 8
feet long, the bore being 40 inch-
es diameter at one end and 12
inches at the other, The small end necessitated the
use of comparatively a very small boring bar and bhead,
while the length demanded a strong stiff bar so0 as to
bore the cone true and smooth throughout. The workman
took n 6 inch iron shaft, see b, Fig. 1, its length being 9 feet
6 inches, turned it true and parallel, and cut in ita keyway
from end to end for the feather preventing the head from
revolving upon the bar from the pressure of the cut and re
lieving the feed screw of pressure.  For a boring bar head
an old eccentric was employed, a gib key being used so that
it could not slide out from the eccentric while sliding freely
in the keyway of the bar. The feed screw wus made of o
piece of 1} round iron, the thread being cut by n common
die of & bolt machine, and the serew was straightened after
being cut, A common square nut was attached to the side
of eccentric head (see Figs. 1 and 2) by a small machine
serew, the nut being placed g0 a8 to push and not pull the
eccentric when at work. A hole about 1} inch dinmetor was
drilled through the cccentric for the feed scrow to poss
freely through, so that the irregularities of he feed serew
were not felt on the bar, the put being loft able to slide a
little freely in any direction to also accommodate defeets in
the feed serew, the machine screw before mentioned merely
serving to prevent the nut from turning around upon the
eccentrie head, or the head from moving forward in case the
tool lost the cut in any part of the bore of the cone;and in
this way was a suitable boring bar improvised. The conical
eylinder, a, in Fig. 1, to be bored throughout ity whole longth,
was then laid upon the suitable wooden blocks e, ¢, and se-
cured with bolts and nuts to the lathe bed, d, the conter of

be too tight in one and too loose (between the lathe centers)
in another portion of each revolution,

The second instance referred to was as follows: In cases
where it is of great importance to prevent the end play of
journals in bearings, it is not unusual to have the journals

either ball-shaped or else V-crowned. In the instance under
consideration the journal was of this latter form, as shown in
Fig. 3, and the journal box was of the form shown in Fig.
4, in which it will be noted that the brasses, A and B,
have flanges fitting outside the bore as shown. Now the
ordinary method of doing such a job would be to chuck the
box on the face plate of the lathe, setting it true by the circle
(marked for the purpose of setting) upon the face of the
brasses and by placing o scribing point tool in the lathe tool
post and, revolving the box, making the circle run true to
the point which would set the box one way, and then setting
the flanges of the box parallel with the face plate of the
lathe to st the box true the other way: to then bore the box
half way through from one side and then turn it round upon
the fuce plate, resot it and bore the other half; thus the taper
of the slide rest would not require altering.  This plan how-
ever is a tedious and troublesome one because, as the flanges
protrude, parallel pieces have to be placed between them and
the lnthe face plate to keep them from touching; and as the
surfaces of the casting parallel with the faco plate were not
trued up, packing pieces of paper or tin as the case might re-
quire bad to be placed between the box and the parallel
strips in the necessary places; and under these circum-
stances, ordinary ones as they are, toset the box and to unset
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other side becomes s tedious and difficult job. While several
of the men were studying how to obviate the difficalty, one
of the workmen offered to take the job contract for a price
that was thought ridienlously low ; but when he had the froot
end of the first box bored, the secret was found to be that he
had discovered a way to avoid the second chucking, which
was a8 shown in Fig. 5, in which A represents the lathe
chuck and B is a sectional view of the bearing chucked
thereon, ¢, o belng the parallel pieces. Now it will be ob-
served that the plane of the cone on the front end and on
one side stands parallel with the plane of the cone on the
back end at an exactly opposite dismeter, ax shown by the
dotted lines, D and E, If then the top slide of the lathe rest
be set parallel with those lines, we may bore the front end
by feeding the tool from the front of the bore to the middle
a8 marked from F to G, and then, by turning the turning
tool upside down, we may traverse or feed it along the line
from H to g, and bore out the back half of the double cone
without either shifting the set of the lathe rest or chucking
the box after it was once set; and this was the workman's
secret and very successful it proved to be. Another work-
man in a different shop adopted for a similar job the plan of
boring the front end as usual, and then, crossing the lathe
belt, he ran the lathe backwards, used a tool with the face
up as usual, to bore the back half of the box. This plan had

it after boring one slde and reset it quite true to bore the

the ndvantage that he could see the tool cut and perhaps
work to a little better advantage
in that respeet; but this was more
than counterbalanced by the
trouble entailed in lacing and un-
Incing the belt to cross it (for the
lathe had no reverse motion),
and the liability of the chuck
to unscrew, unless indeed it
be provisionally fastened.

In lathes not having a com-
pound slide rest, the deviceshown
in Fig. 6 is almost invaluable for
boring small conical holes or in-
deed for parallel ones if no ream
er or standard bit is at hand. A
is the running Jathe center, and
B the dead center. C is a man
drel placed between the two cen-
ters and having a keyway run-
ning along it as shown, the end
at A is made square to prevent
it from revolving with the lathe
head and to hold it against the
pressure of the cut by applying
a wrench there. D is a sleeve, o
neat working fit upon the man.
drel, ¢, and is provided with a
feather, a good sliding fitin the
keyway of ¢, the duty of the
feather being to prevent the
sleeve, D, from revelving from
the pressure due to the cut.
Along Dis cut upon its circum-
ference a slot to receive a boring
tool; to feed the sleeve, D, a
piece of steel is fastened in the
tool post and the end of it pro-
jects in the annular groove
shown at one end of D. The
amount of taper is of course re-
gulated by the set over of the
lathe tail stock. This device is
so much stiffer than a boring
tool that it produces a much bet-
ter job and will take a heavier
cut, nor is it so liable to spring
away from the cut.
e —

Population of the World,

According to recent careful computations, the population
of the world is 1,428,017,000, or 28 persons for every square
mile. The following table shows the populations of the
great divisions of the earth:

Europe. . ...oen. 800,178,800 | Australia........ 4,748,600
ASIR. o 0vnvne onee S24.048.500 | America......... 85,519,800
Africa..ccceenae 109,021,600

Tte combined populations of 1876 exceed those of 1875
about 27,000,000. The inhabitants of different States of
Europe are divided as follows:

Germany. ... ..« 42,723,000 | France... .......
Austro-Hungary.. 87,700,000 | Great Britain

Switzerland .. .. 2,600,147 |Spain............

Holland ... «.vv. 8,500,527 | Portugal ... e

Belgium .oooei 5,896,634 | Ttaly... .........
Luxemburg. .. ... 205,158 | Turkey in Europe. 8,500,000
RUSSIA «©0noes «cs 71,780,980 | Roumania ... .. 5,073,000
Sweden.cevees o 4,388,201 | Servia ...c. ... 1,377,078
NOFWARY +cov 0o 1,802,882 | Montenegro ... ... 190,000
Denmark . ovevvs 1,008,000 | Greece .. ... ... 1,457,804

The population of Turkey in Europe, Asia, and Africa
reaches 47,000,000 souls, of whom 20,500,000 are divided be-
tween Egypt, Tripoli, and Tunis, Asia bhaving 13,000, The
population of the Russian Empire is estimated at 85,556,000,
or 900,000 over the population of 1875. The population of
the British Indies numbers 289,000,000, that of China 405,-
000,000, and that of Japan 33,299,015. London bas 3,450,428
souls, Paris 1,851,792, New York and Brooklyn 1,535,622,
and Berlin 1,045,000,
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IMPROVED SCROLL BAWING MACHINE,

The annexed engraving represents an accurate and durn:
ble seroll sawing machine, highly finished in all its parts.
The table is black walnut, 24 feet long, 13 feot wide, and 1
inch thick. It is ornamented with a heavy moulding, and
a caso is provided holding two drawers with locks
and koy,

The machine will saw material up to two inches
thick; it saws under the arm seventeen inches. The
logs, treadles, and arm are cast fron, and the spin-
dles and shaft are of gteel.  The spindles are bored
so that long saws can boused without bushing thom
off. The machine operates with a fast, steady, even
stroke, and straight up and down. The saw blades
are strained equally at all parts of the stroke. The
machine occupies no more room than a sewing ma-
ohine, and is very light running It is well adapted
for the uses of carpenters, joiners, cabinet and pat
tern makers, and amateurs,

For further particulars address W. E. Lewis,

Cleveland, Ohio.
. >

THE DENNEY WASHING MACHINE.

The accompanying engraving illustrates a wash-
ing machine which is claimed to be well suited for
use upon the finest articles of wearing apparel, or
other domestic goods. The two washing rollers
are about four inches in diameter, and are corruga
ted; the rounded ridges formed upon the top roll
fit into corresponding grooves in the under roll; a
gleeve, A, of pure vulcanized India rubber fits tight
upon the toproller. To prevent its getting loose by
stretching under the severe pressure, there is applied
to the top roll a narrow strip of cloth which is in-
serted in the rubber near to each end of the sleeve;
lines of perforations extend lengthwise of the sleeve,
directly over the groove formed between the round-
od surfacec. An endless band, B, rests upon the
upper surface of the under roll, and passes down
at quite an angle around small carrying rollers at
the lower corners of the frame, and crosses under-
neath the machine; this band is made, like the roll
cover, with narrow strips of cloth near the edges,
snd is perforated also, The roll cover and band are
made of pure rubber. The pressure is applied to the top
roller by a rubber spring, which is encased in a chamber,
and acts upon a suitable bearing protruding from the same
which rests upon the roller shaft, The amount of pressure
applied to these machines ranges from 60 to 75 1bs; and yet

from the peculinr adaptablity of the rubber, it is stated that
the machine operates easily, runs smoothly,, and makes lit-
tle or no noise in running.

The clothing passes between the two elastic surfaces, and
the action of the rolls is such that the water and air which
enters the channels in the under roller is forced in jets

through the body of the goods. The articles can be pussed
entirely through, past the rolls, and are car-
ried back by the band, thus washing each
piece out 1o the end without continually drop-
ping down into the tub,

For further information address the manu-
facturer, Mr. 8. L. Denney, Gap, Lancaster
county, Pa.

-t

IMPROVED OSCILLATING GRATE BAR.

The new grate bar ilustrated herewith is
claimed to be adapted for burniog any kind
of fuel with but little loss, to be durable, casi-
Jy mansged, and casily cleaned, Each bar
consists of an axis, A, Fig. 1, from which
wings or lugs radiate. In the wings are slots
or holes, as shown in the illustration, which
are 8o armnged that the apertures do not come
opposite each other, so that the fuel that
falls from the wings of one bar Is caught by
the wings of the adjoining bar, without stop-
ping up the passages.

The sbafts of the bars project, and upon
said shafts the bars work freely.  The levers,
B, Fig. 2, fitover the ends of the shafts; and

DENNY
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attachod to the bars, and just Inside the levers, aro ratohot
wheels, O, having six teeth, A pawl, D, on each lever, on
gages with these teeth and gives the bar an intermittent ro

tary motion when the lever is oscillated back and forth, The | carbon
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Origin of the Carbon In Plants,

It haw long been known that the green parts of plants aro
able in sunlight to decompose earhonie neid and absorb tho

To decide the question whether plants can take up

lug, E, on the lever acts as a support to the pawl and re-/carbon in any other way than through their lesves, J, W

LEWIS' IMPROVED SCROLL SAWING MACHINE.

ceives the thrust. The connecting bar, F, unites all the
levers and extends back to the boiler room where it is at-
tached toan upright hand lever.

These bars are placed in furnaces in various ways. When
the furnace is constructed with a view to their use, a long,
narrow opening may be left in front underneath the furnace
doors, and at the back end of the furnace a support is placed,
provided with holes a proper distance apart to receive one
end of each bar, After the bars have been placed in position,
a similar support can be slipped on over the front ends of the
bars, thus securing them firmly in their places, and closing
up the opening. The bars thus placed cannot be moved out
of position, nnd can be readily inspected. In the case of a
locomotive or portable engine furnace, the supports may
rest on projections on the inside of the firebox, or be bolted
on the lower edge of the same. When used on locomotives
a lever extending up into the cab enables the fireman to op-
erate the bars to clear the fire of refuse or to dump the en-
tire contents of the furnace. This bar is also specially adapt-
ed 1o use in stoves, us it enables fuel to be used which would
drop through ordinary grates.

The rotary motion of the bars is claimed to break up and
discharge all clinkers and dross by crushing them botwoeen
the lugs or wings. By continuing the rotary motion the
grate becomes, in effect, a dumping grate, and the whole
contents of the furnace can be discharged,

The bars being set so that the wings or lugs overlap to a
greater or less extent, as may be desired, they form a con-
tinuous fuel table, so that finely divided coal, sawdust, tan
bark, ete., can be burnt, as it is almost impossible for it to
jpass through without being caught by the lugs or wings on
the adjoining bars,

For further information, address Messrs, Denny & Ruth,
patentees, Circleville, O,

- s r—
A 6oop bell metal consists of copper 100, tin 20 parts,

& RUTH'S IMPROVED GRATE BAR,

Mollundertook s series of experiment, which led to
he following results: Leaves and parts of leaves
kept continually in a place froe from carbonie acid
never form any perceptible quantity of starch, even
if in immedinte contact, by n\(~|"ur underground
parts of the plant, with an nimosphere much richer
in carbonic acid than the air, Hence the excess of
carbonic acid that is at the disposal of any portion
you choose of a plant, never causes the production
of a perceptible quantity of starch in a leaf or part
of leaf united to it, if the loaf is kept in a spuce free
from carbonic acid. The formation of starch in a
lexfin open air is not perceptibly hastened when
any other part of the same plant is in a place con-
taining more carbonic acid than the atmospheric
air. The carbonic ncid at the disposal of the roots
of a plant, in the soil, neither causes the formation
of starch in a leaf excluded from carbonic acid nor
perceptibly hastens it in those in the open air,

REVOLVING BOOT AND SHOE HEEL PROTECTOR.

The annexed illustration represents an ingenious
device which serves the double purpose of protect-
ing the heel of the boot or shoe, so that it cannot
be worn away unequally, and also of preventing the
wearer slipping upon ice. It also, by affording an
elastic cushion to the foot, renders walking easicr
and less fatiguing,

It consists of a circular metal or rubber plate hav-
ing a dovetail flange. Inside the latter a rubber disk
is inserted, and through the center of the disk is an
aperture with a metal conical lining. Through this
opening the fastening screw which enters the heel
of the boot passes. The screw is forced in just tight
enough to enable the plate to be revolved by hand,
$0 that when the wearer walks it will be caused to
rotate of itself, and in this way the wear on the
India rubber pad will be equalized. When the head
of the screw is forced into the conical aperture, the effect
is to expand the rubber pad under the flange, thus causing

the former to be tightly secured in place. When the rubber
is worn out another disk may be inserted at small expense,
and without renewing either plate or screw.,

Among the advantages specially claimed
ror the device not mentioned above are that
it tends tosupport the ankle and to keep the
foot ereet; it will not mark or soil floors, ofl.
cloths, or carpets; it gives a neat fimsh to
the shoe, and is furnished at less expense
than that ordinarily involved in re-heeling the
shoe. Twelve sizes of the protector are man-
ufactured, and it is sold with the necessary
umplements forapplying it. Patented through
the Scientific American Patent Agency, For
further particulars, see our advertising col-
umns and address the Massey Revolving Shoe
Heel Co.. $24 Broadway, New York.

ol

Tue new pipo line between Great Belt and
Pittsburg was lately finished. It is thirtysix
miles long, and will supply twenty-eight re-
fineries in Pittsburg, all owned by the Stand-
ard Oil Company. -

B R L T — s
& Tue *“ hygroscopic flowers,” as indicators.
of damp or dry weather, do not appear o be.
very modern. They were used as carly as 1799,
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THE BANDED CHERSYDRUS,
The achrocorde or banded chersydrus is & curious aqua-

Testing Lubrieating Olls tor Acids,

!
‘ That s small quantity of fatty acid in oll renders it unfit

tic serpent found in the bottoms of marine crecks and for lubricating purposes I too well known o need repeat
mouths of rivers on the borders of the sea, in the viclnity Ing, but how to ascertain its presence before irreparable |

of Malacea, the bay of Manilla, Coromandel, Java, Suma- | injury has been done is o more difficult problem.  Dr

Wi l

tra, New Guines, and gonerally along the const of southern | derhold proposes the following simple method of testing for
Asin. The fishormen frequently cateh them on their lnes, | ackds, namely, its nction upon suboxide of copper, or red |

not willingly, as the fangs of the
reptile are provided with a dead.
Iy poison. It s distinguished
from other serpents by belng al-
most entirely free of scales. The
body Is covered with grin-like
particles insorted In the thin and
wrinkled skin. Those on the
back project slightly in the cen
ter, and those on the stomach
aro pointed. The median line
is marked out by two or three
ranges of scales placed at angles,
The nostrils can be closed with
a membrancous fold. The tail
is flat and compressed, resemb-
ling an car blade, The body is
generally banded with black and
white oval rings, the tail is spot-
ted with white, and the small
head is brownish. Some speci
mens bave yellow or brown
bands. They are classed by
some among the sea serpents,
aud by other among boas.
oo
Preservation of the Dead,
The corpse of the great Italian
republican, Mazzini, was petri-
fied by the method invented by
Sefior Gorini, of Lodi. Recent
travelers say thal it proves en-
tirely successful, the features of the eminent agitator pre
senting no visible alteration. and the l‘Xpl’('.“i;)" well pre-
served, as he reposes in his tomb, which is open to the in-
spection of visitors. Sefior Gorini has not revealed the se-

cret of his method, but has taken measures to give it to the

public at his death,

- - ——
STORKS EATING YOUNG RABBITS.

Our engraving represents a hungry stork making his

breakfast off of an unfortunate young rabbit. It is not
often that the bird captures such large prey, but probably.
while searching the thick gra-s with its bill partly open, ;.,
is its curious habit, it encountered the rabbit and pounced
upon without stopping to consider the difference between
young rabbits and field mice, The latter, together with
snakes, toads, frogs,
and large insects,
constitute the
stork's ordinary
food. The unhappy
victim is not gorged
instantly, but is
carried off to the
margin  of some
pond whereits cap-
tor shakes it and
beats it with its
bill until it is re-
duced to a proper
condition for easy
gwallowing, Then
the meal is dis-
patched in a gulp
or two, and the bird,
which possessesan <
enormous appetite,
resumes its hunt-
ing. The stork’s
favorite food is
eels, which it cap-
tures with great
dexterity. Nospear
in common use for
taking that fish can
more effectually se-
cure it between its
barbs than can the
stork’s mandibles,
A small eel, des-
despite its lightning
movements, has no
chance of escaping
when once aroused
from its lurking
place by a stork,

| known, so that an oil which is not turned green by the cop-

THE BANDED CHERSYDRUS.
oxide. If the red oxide is not at hand, the copper scale url
ash of the coppersmith may be employed, as it contains this
sub-oxide. Either of these substances is placed in a white
glass vessel, and covered with the oil to be treated. If the
latter contains & trace of acid, or any resinous acid from ros-
in oil, with which it may have been adulterated, the oil
soon turns green, and that too nearest the copper scales, A
gentle heat hastens the reaction, which, in the cold, requires
from. 15 to 30 minutes. The test is extremely delicate, and
cannot resuit in any doubt or error to those who use it for
the first time. The author states that it is superior in accu
rucy, relisbility, and simplicity, to any method previously

per scale can unhesitatingly be pronounced gbsolutely free
from acid. If there be but little acid present the green color

o ~
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STORKS BATING YOUNG RABBITS.
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Feace and Prosperity in Holland.

The Department of State has received a report on the socia)
and political condition of the Dutch from the Minister of
the United States 10 the Hague. As an illustration of the
carefalness and steadiness of the Duteh, the Minister says
that there has not been a bank fallure in Holland during the
Inst forty years, and that the psper money of the banks dur-
ing that time has been equal to
gold. In regand to fire insurance
companies, there is no such thing
as a fallure ou record, and, while
the rate of insumance does not
average more than half of one
per cent, the companies are in
the most flourishing condition,
realizing twelve to sixteen per
cent per annum. First class rail-
road travel is only one cont per
mile, and yet the roads pay good
dividends. Pilfering officials are
scarcely ever heard of, and when
they shock the nation by turning
up, they are severely punished
and forever disgraeed. No froe
passes are granted, and managers
and directors have no power to
pass anybody over the roads free.
All must pay the public rates,
Dishonesty of any kind, or failure
in business, means public dis-
honor, and utterly bars the dis
honest from any future public
consideration. Four millions of
people live within an ares of
20,000 square miles, a fact un
precedented in any other coun-
try; and all sppear to be happy,
prosperous, and contented. The
secret of this prosperity lies in
the fact that all live within their income, and that industry
and honesty are principles so firmly established that their

§r 7, N

violation is looked upon as sn outrage on the national char-
.cteristics.
— —— - — -
Cape of Good Hope International Exhiblition,

It has been officially announced from the Cape that a sec
ond International Exhibition is to be opened in Cape Town
in April, 1878. It appears that the success of the first ex.
hibition was sufficient to cause a demand for a repetition on
a larger scale, especially as regards machinery, implements,
and other matters employed in agrieniture. This subject
was, thercfore, lnid before the Assembly, & committee wus
appointed to examine the petition and statements presented,
and in reporting thereon it recommended the Government
to subscribe a sum
not exceeding o
thousand pounds,
in aid of the com-
ing exhibition: “It
being of opinion
that the enterprise
and energy which
has accomplished
so much for the
colony should be
encouraged and as
sisted,” ending
with the recommen-
dation above quoted
as ‘‘in return for
the advantages al-
ready derived.”

During the Iast
few years there has
been a marked in-
crease in the com-
merce of the Cape,
for it appears that
the imports of the
cclony increased in
value from less than
two millions ster-
ling in 1866, and
little more than two
and a half millions
in 1871, to £5,781,-
819 in 1875, while
the exports had
grown in the same
time from two and
a half to nearly four
and a quarter mil-
lions; and as there
are no manufac-

In Europe the stork attaches itself to man and his ha- | is fainter, by more acid, intenser, sad if rosin has been added | tures of any importance carried on in the colony, the ex-

bitations, building hugo
tamely walking round the streets,

nests on tops of housos, and

it is bluish, The chemical reaction is this

about fish markets, where it finds no lack of subsistence metallie coppor; tho former then combines with the acids to
form greenish blue salts, that dissolve more or less in the | ability of this rapid growth of the trade with our South

in the offal,
_— e —_atro— - — -

oll and impart their color to it.  The oxide of copper does

EpucaTion, ns defined by Aristotle, means an agency for | not answer as well us the sub.oxide,

the implanting of sound and virtuous habits,
would satisfy bim for a moment,

Nothing olso |

@ — -
Brass cnstings shrink jth ineh to the foot, in cooling,

The free vege- | ports consisting of mw material, horses, cattle, and sheep,
It especially parades table and fatty aclds separated the sub-oxide into oxide and | copper, ore, tallow and skins, and from Natal, sugar, arrow-
root, pincapples, indigo, coffee, ete., there seems no probe

African colonies bolng arrested.

The figures reforring to reports given above do not in-
! I g

elude dismonds, which are principally sent in letters or par-
cols, and of which there are no custom house returns; the

e
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amount to the present time is estimated at about twelvo

millions,

Scientific dmericun,

—_—
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! *
a small distance from, the outline of the design. It is cut
and laid upon the first piece and made to adhere by pressing

The exhibition of the coming year is introduced under the /it down slightly.

special patronage of Sir Bartle Frere, Governor of the colo-

ny. Its programme includes almost every article of export:|
l condi-

Class 1. Preserved meats, {ruits, vegetables, ote.,
ments, preserves, wines, beer and spirits, corn, flour, cte.

Class 2. Chemicals, perfumery, medicines, surui.(-ul npph—;
colors, inks, var-|

ances; oils, soaps and candles, paints,

nishes, glue, starch, blue, black lead, cto. ; surgical and den-
tal instruments and appliances; tanning matters, disinfec- |

Olass 8. Furniture and uphol-
reelain, earthenware, houschold
11 kinds; sewing, washing, and

tants, insect destroyers, cte.
stery of all Kinds; glass, po
utensils, and small wares of a
other domestic machines; toys and games; writing-desks,
work-boxes, ote.; shop fittings, show cases, ete. Class 4 in-
cludes all kinds of clothing and fabrics. watches, plate, and
jewelry. Class 5. Vehicles, tents, and anything connected
with traveling, emigration, and camp life. Class 6. Tools,
cutlery, and needle goods, Class 7. All the machinery and
materials of construction. Class 8. Agricultural implements
and materials of all kinds. Class 9 is devoted to science and
education, and includes books, maps, printing machinery,
eote., instruments, apparatus, and materials, Class 10 em
Braces tohacco, cigars, ete.; aérated water apparatus, beer
engines, ete. ; ropes, cordage, boats, ete.; fire extinguishers,
and papier maché ornaments.
—_— e r———————
The Wreck of the U, S. Steamer Huron.

The United States steamer Huron, an iron gunboat of
1,020 tons measurement, recently, during a heavy storm, ran
ashore at Kitty Hawk, on the coast of North Caroiina, some
35 miles south of Norfolk, and was totally wrecked. Out

of 138 persons on board, but 34 are known to have been |

caved. The disaster occurred during the night, and only
about twelve hours after the ship had sailed from Norfolk.
The cause seems to have been the entanglement of the vessel
in a shorewise setting current which carried her nearer land
than her navigator supposed her to be. The heavy sea pre-
vented accurate sounding, and the dense fog rendered the
shore invisible, so that the first intelligence received of the
ship’s peril was her contact with the bottom, which was fol-
lowed soon after by her bilging.

The large proportion of lives lost will give rise to the
question of what means of safety the vessel was provided
with, and why the same were not of more avail. It seems
that there were a few cork jacket life-preservers—articles of
great rarity on board of a man-of-war—but beyond these
there were a small balsa life-raft, which proved of little util-
ity, and the boats, which were of none, as they were unable
to live in the surf. Although the wreck was quickly known
to people on shore, and a large crowd gathered on the beach,
no method of communicating with the wreck was at hand;
while the crew of the stranded vessel, although abundant
time seems to have been afforded, were unable to get a line
ashore. Although numerous devices have been suggested
for sending ropes to land from wrecks, notably by kites, it
would seem that still simple means of communication are
necessary. A new adaptation of men-of-war's cutters asun-
sinkable and uncapsizable life-boats would be of utility.
The arrangement must be such that the space in the boat
necessary for transportation of men, provisions, ete., is not
cumbered with large air cylinders or similar devices, nor
must the arrangement be such as will interfere with the or-
dinary every-day use of the boat. A life-preserving jacket,
which might also serve as a waterproof dress in bad weather,
might also be a useful device, and if such were invented, of
sightly appearance and capable of easy storage, the Navy
Department could be asked to consider the propriety of its
being made a part of the regulation uniform outfit of naval
seamen.

_ e r—

AN EASY METHOD OF PRODUCING BAS RELIEFS,

The production of patterns from which to cast ornamental
articles is confined 1o a class of artizans who, by long ex-
perience in carving and modeling, have attained great ex-
cellence in workmanship, An amateur, while he mny not
hope to attain to such excellence, and cannot expect to pro-
duce, by the usual processes and with limited practice, such
exquisite articles as may bo scen in many of the city shop-
windows, may, if he possesses even a modicum of artis-
tic taste and =kill, do something in that direction for both
pleasure and profit, by observing the following directions:

The articles required to carry out the process are some
thin sheets of semi-transparent wax,* 0 knife having a nar-
row, dull blade, and the printed or drawn design of the form
to be produced.  The backing, or surface on which the re-
lief is made, may be of any of the materinls of which pat-
terns are commonly made,

Having given the bucking the required form and loeated
thereon the position of the relief, a sheet of wax In Tald over
the design and the extreme outline of the figure i traced on
the surface of the wax with a dull point.  The wax is now
laid npon & smooth board and cut upon the line just made
with the knifo, the blade being slightly warm. The w"‘;
thus cut is now placed on the foundation or backing un;l
fustened by heating the knife blade quite hot and lum:luiuu
the wax at several points, 80 as to cause it to molt and ad-
here to the hacking. Bupposing this piece of wax to hnye
the thickness required in the thinnest portion of the relief
ansther sheet s Inid upon the design and traced within, nmi

* For complote directions for making sheet wax, see Borewrirno

1oAx SurrLexnnr, No, 17, ' Casting, cte,” Axrn-

Fig. 2.

Fig. 1.

=

Another sheet of wax is traced within the outline of the
| second, and cut and placed upon the two already secured to
| the backing, and so on until the design is produced in what
| might be termed the rough. This stage is illustrated in Figs.
| 1 and 2, which are respectively front and edge views, which

give the idea of the arrangement of the several sheets,

Fig. 3.

I

!
|

!

After the sheets are placed upon one another in the man-
ner first observed, the edges may be burnished down by
the rounded back of the knife, or by any smooth round-
ed implement, which mustbe slightly warmed.

Superfluous wax may be removed by scraping when cold,
and indentations and interstices may be filled by adding a
little wax. A scroll design is shown in Fig. 3.

When the model is to be reproduced in metal cast in sand

Rig. 4.

SRR
SRS

moulds, the wax should bo slightly varnished with pattern
varnish; hut when the design is to be produced in plaster, a

mould of plaster may be taken from the g
| been olled, cl after it has

|
| A bas relief may be made in this way from a profile pho-

tograph or from an engraving.
} The process may be employed to advantage in ornament-
ing patterns for the coarser and heavier kinds of work.
i Figs. 4, 5, and 6 represent surfaces ornamented in this
manner.

The process is applicable to bas relief ornamentation only,

| but it is capable of considerable development. G.M.H.
—_—— . reo—

The Sense of Beauty,

There is nothing which more distinctively marks true pro-

| gress in education than the increasing breadth of view

| which is taken of the whole subject. Gradually we are dis-

| covering that man needs not merely the knowledge con-

!l:ninwl in text books, and laid down in the various courses

| of study, but much that must be gleaned from other sources;

| that he has not only one set of faculties to be developed,

but many; and that true culture includes the careful nur-

| ture of every part.

Among the hitherto neglected powers of our nature is the
sense or perception of beauty. We all have this in its germ,
but few of us ever think it worth our while to cherish and
improve it. Yet there is scarcely cne of our faculties that is
so amply provided for in the external world as this. Beauty
pervades the entire universe. Mountains and valleys, for-
ests and meadows, skies and oceans are full of it. The
more we explore Nature the more do we discover of her
loveliness. Science is every day revealing new beauty by
her discoveries, and every accession of knowledge opens up
charms of which we had never dreamed. Only a small
portion of creation can minister to the necessities of the
body, and that portion can only be made available by toil-
| some labor; but the sense of beauty has but to awaken to
|its own need to find the whole universe waiting to pour upon
l it the richest supplies. In most casesour desires far outrun

their possible fulfilment, but in this it is just the reverse.
| Here it is the inner sense that needs developing to respond to
| the wealth of beauty that awaits its recognition. It is as if,
|in an exquisite palace. filled with choicest pictures and stat-
| uary, and adorned with everything that taste could suggest
[to make it attractive, the inhabitants were partially blind,
and could barely distinguish one article from another, much
less comprehend the loveliness by which they were sur-
|rounded. The world is full of beauty that we barely see,
or seeing yet fail to understand or to enjoy.
I It may, however, be questioned whether, after all, it is so
important that this sense should be quickened and sharpened
'into keen appreciation. It does not help a man to earn his
living, or to grow rich; it does not give him standing in so-
ciety or political power; it does not add to his stock of
knowledge, or enable him to fight the battles of life with
any more success. It is true that it does not directly pro-
| mote these results, though through its culture some of them
[may be indirectly aided. Yet these are not the only things
|in life worth pursuing, though in our materialistic age we
are apt tothink so. The joy that beauty confers is of it-
self no mean or trifling thing. Pure and innocent pleasures
are the best safeguards against unwholesome excitements.
He who early learns and retaing the habit of enjoying ex-
ternal beauty, and letting its influence sink deeply into his
nature, will not be greatly exposed to temptations of a gross
orsensual nature. Beauty is emincntly refining, purifying,
ennobling. As the eye which perceives it is the most deli-
cate and sensitive of all the bodily organs, so the inner sense
which responds to it is the most tender and refined of all
the faculties. To cultivate and develop this sense isthen to
exalt the pleasures, to purify the desires, to refine the feel-
ings, to ennoble the aims, No one can expand and intensify
his sense of beauty without being a bettor man, and breath-
ing out a sweeter influence than before. It may be, as Soe-
rates declares, that outward beauty is but the emblem of ex-
pression of what is lovely, grand, or noble in the unseen or
spiritual world. Certain it is that they are closely akin, and
they act and react upon each other with the most perfect
harmony. -

Whoever is imbued with the sense of beauty will invol-
untarily create it around bim, Tt will give a grace to his
demeanor, a fitness to his words, a harmonious proportion to
his conduct. Good taste and consistency will shine in his
domestic arrangements and in his busiuess affairs,  Uncon-
sciously, by his intercourse, he will develop the same power
in others.  Partaking of his plensure and enthusiasm, they
also will respond to the beauty around them with fresh joy
and fervor. Let us, then, no longer negloct the culture of
this important part of our nature, Let us open our oyes
and our hearts to receive all tho beauty that they are capn:
ble of taking in;let us welcome its pure delights, and hasten
to shed them on others: let us givo it o place in our daily
life and thoughts, and let its presence ever dwell in our
homes, to bless and purify them.—Phila, Ledger,

A Mammoth Barrel Factory.

The Standard Ol Company is constructing at Pittsburg a
factory for the manufacture of barrels forits own use. The
building will be 800 feet square, and supplied with the latest
improved machinery for making barrels, with o capacity of
turning out 5,000 to 7,000 barrels a day. The establishment,
it in ¢ leulated, will cost about $50,000, In connection with
this immense cooperage there is being erected o huge agita-
tor, to be used in completing the process of refining oil, and
to which the oil will be conducted by means of pipe Iln.,

making the locality an extensive shipping point.

and barrelled. These establishments will have the effect of
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6 and Uson of Bird Lime In Japan, then stealthily thrust agalost their foathers. Rats are easily coptions, we can sceomplish, is mathematics. We can also
owing extract, which is taken from the Hiogo |caught by spreading a small quantity on a plece of board or | understand real things with certainty, as far as we find mathe-
insorted by Consul Annesley, in his report upon | paper, and placing it near their holes. Tt s spread upon® | mathical ideas realized in them. Our knowledge of Natury
of Hiogo and Hsoka. Although bird lime may be | bamboo leaf, and universally used throughout Japan durlng is therefore always & mathematical one, snd consists either

:'qnlll,qunﬁtlu In other countries, still Japan |summer, for catohing flics or other insects. The writer has in simple measurement, as in the morphological and deserip-
h b considered tha only country In the world In [ oven seen s flog trap made of it, and used by the Japanese tive natural sciences, or in casusl measurement, as In the
: J“‘“"" nianufiébired on n farge soalo, and as | In bad.  This trap Jooked more like an English tonst-rack physical and physiological sciences. To understand a natu-

loiﬂo Gogﬂmurdl_d Itportanee; (hd prodidtion | without a bandlo thun nuything elso, simply a plece of board ral event mesns nothing else, a4 it were, than to repeat it in
gives employment to some thousands of peoplo, with the 1 sprend over its uppor surface, while over this thought, to reproduce it in our mind.

- Tho Chinese characters used to oxpress the word “mochi,” | semicireles of baniboo wers fixed st some distance o |
‘ 4e ch b ) part, to | We can thus only know what our senses aequaint us with,
um:l!m : cilhd ftori-mochi," to distinguish it from “mo- | prevent the bedding, ete., fromi getting smoarod with me, ' and this Is limited in time and space to an inflnitesmal do-
_chi ™ (rico cake), give an excellent idea of the nature of the

[ ' Should the vivacious insoots happen to get o to this during main,  Of all that is endless or eternal, of all thst is stablo
mmemy be freely translated “ bird-catehing, sticky | their noctural frolics, thelr fate is as surely sealed as that of or constant, of all absolute difference, we huve no conception,
substance.” It was first manufactured at a place called | a little fish in the embrace of an octopod, | Of that with which we are acquainted at all we can only

Yoshino, In the provines of Yamato, and the manufacture | Another use of bird lime is for medicinal purposes. In know what is relative and differs by degrees, because we can
has spread thence over the whole of Southern Japi, befug | certaln dlsenses of tho eye it is taken in small pills or dis- | only apply mathematical ideas to n’;tu?-'l lhinp. Professor
limited in the locality by the habitat of the trees from which | solved in hot water: 1t Is alwo used for those complaints of | Von Nigeli sums up in the words: “ We ean only know the
the article is made, The date of its discovery it is certaiuly [ the pelvis which the Japanesé eall “sonke;” it is considersd finite, but we can know all the finite which comes within
diffieunlt, and perhaps altogether impossible, to obtain, some [ one of the bust cures for flesh wounds, cuts, ote., snd is al- | reach of our sensual perception,”

placing it 500 years back, and some only 800, 1t is, how- | most universally used in the manufacture of plasters. Both —- oo

ever, certain that, within the last Lwenty yeurs, the quantity [ water and oil are used in its manipulation, to prevent it
that hos hean brought into the market has hoen porceptibly |sticking to tha fingers, but it is generally handled with o

affected through thé destruction of the teces, by denuding
mado some attempt to arrest this destruction by leaving, in
but it is found that the article made from this second bark

is of very inferior quality,
Osaka is the great center of tho mochl trade; large stocks

( stiok, 1t oan bo purchased at nny greengrocer's (““ vawoyn ™) | B. Boone, of Galveston, Texas.
them of their bark for its manufacture. The Japaneso have | stord theoughout Jopan, It might be as well to mention

s S O T
THE LIMITS OF NATURAL ENOWLEDGE,

In an address delivered at the Munich meeting of the Ger- | lamp shade and reflector.  The shade has a conical top see-
of it may be found, anomalously enough, in the hands of |man Association, by Professor C. von Nigeli, on “ The
the Kane-Chitsaya (dried fruil merchiants), who have their | Limits of Natural Knowledge,” the lecturer maintained that

Noew Inventionws,
An automatic fan and fly brush has been patented by J.
It consints of a fly brush ut-
tached to a shaft with rotary-reciprocating motion commu-

that a very inferlof quality of bird lime is made out of wheat | nicated to it by a clockwork device. The spring has strips
a particular mauoner, a certain amount of the bark on the | by most of the ““fuga " (makers of wheaten food); it soon

trees, with the hope that they might serve a second time; |loses its properties and becomes nscless,

of paper attached to it and fans are affixed to the revolving
shaft which works in a supporting plate attached to the
ceiling.

John W. Drake, of Toronto, 1L, has invented an improved

tion and a lower supporting section of inverted conical shape.
The lower section has at one side a large opening for the

headquarters in and about Tenid.  Its present valuo Is sbout | the colution of the question: In what way and how far may

13 yen to 10 yen per picul (133§ Ibs), The best kinds, which | I know and understand Nature? fs evidently determined by
dre distinguished by being frea from bark, of a dull whitish | the afiswers to three questions: (1), The condition and ca-
Golor, extremely viscid; and having o very gummy consist- | pacity of the Intellect; 2). The condition and accessibility

ency, come from (he provinees of Yamato, Kischin, Tosa,
Aiva, and Igo, an inferior quality being made id Batsuma,

Chosin, Bungo, Isé, and Mino, the two latter places being
the northern limit of its manufacture. Al found north of | anything besldes, nor indeed that we sre in bodily existence |
these provinces is imported from Osaka and places south of [ ourselves. With regard to-the completeness of sensual per- '

of Nature; aud (3). The demands which we make of know-
ledge. In regard to the capacity of the intellect, were it not

that port. The best kinds are said to keep good for any | ceptions there 1s another boundary which is not generally

length of time. The principal tree from which this hird
lime is made is & dark evergreen, having its habitat in the

matter influences and is influenced by every other particle,

southern half of Japan; it grows high up the shady side of | according to distances. The theoretical possibility, there-
deep mountain glens, and is frequently used by the Japan- | fore, exists that the human orgar ism may obtain bodily per-
eso us an ornamental shrub; in fact, it may be seen in the | ceptions of all phenomena in Nature. In reality among the
ornamental grounds of the Osaka Railway Station. Its bark | beings known to us certain parts have developed themselves

Is of a grayish-brown color, and roughish texture; the leaves
are opposite, smooth, dark green, rather more pulpy than
the English holly leaf, ovate-acuminate In form, have an

unbroken linear edge, a very short petiole, and almost im- | which were useful to the individual bearer.

perceptible stipules. Its efforescence is a panicle, centripe-
tal in its development, having small, white, wax-like dian-
drous and monopetalous florets, which are also slightly cru-
ciform,

into organs of sepsation, which are extremely sensitive
for certain natural phenomena.  As Darwin says, in organic
Nature only such arrangements attained full development
We are en-
dowed, for instance, with great sensitivencss for tempera-
ture; it is necessary for our existence, otherwise we might
perish through cold or heat without knowing it. We are
very sensitive towards light; it acquaints us in the best and

The manufacture of bird lime extends over a period of | quickest manner with all objects which surround us and

several months, commencing about June, when the bark of | which may be useful or dangerous tous. On the other |

the mochi trees is stripped off and macerated in water for
about forty days, after which it is collected and beaten in a
mortar, exactly in the same manner in which rice is cleaned.
The pestle, however, is of a different make, being shod with
fron, the fiat under surface of which is armed with spikes
projecting downwards, When the pulpy mass under the
pestle becomes glutinous, it is taken out and washed in
water. This is done to remove as much as possible of the
rough outer bark, and the pulp is then again pounded and
treated in a cauldron with hot water, on the surface of which
it flonts. During this treatment it undergoes continual mani-
pulation at the hands of the workman, for the purpose of
disengaging the remaining particles of bark, which sink to

terial becomes sufficiently clean and pure.  During the
above process about nine tenths of the weight of the raw

hand, we are not organized to perceive the electricity which
surrounds us; and were it not for accidental experiences,
which revealed it to us, we should have no idea of that force
which undoubtedly plays the greatest part in organic and

the requirements of our bodily existence, but not to satisfy
our intellectual cravings. We cannot rely upon our sensual
perceptions acquainting us with all the phenomena of Na-
ture.

There are, therefore, two important limits to our percep-
tions of Nature. On the one hand we are probably defi-
cient of the power of sensation for whole domains of natu
ral life; and on the other, as far as we really have this pow-

can, however, never be realized,  As the effect of o natursl
force decronses with the distance, the possibility of knowledge

material 18 lost, 250 catties of the latter not turning out moroe | also decreases ns the distance of space and time increnses.

than 25 of good bird lime.

The confined capacity of the intellect, therefore, allows us

The uses to which this article is put by the Japanese are [ only an extremely fragmentary knowledge of the universe.

more extensive and diverse than one would suspect, its prin-
pal one being, of course, for the snaring of birds and animals,
By 1ts menns animals as large as monkeys are caught

When they once get the stuff upon their paws they #0on | this a8 & necessary consequence.

In passing to the second question, we find that the difficulty
which Nature opposes to human knowledge is her ondless-
ness of time and space, nnd of everything which depends on

cover themselves with it, and 80 exhaust themselves in try- | as a whole, because s process of conceiving which has neither

g to get rid of it that they full an ecasy proy.
#s large a8 ducks are taken, and by a very ingenions process,

The young shaots of the fugi ( Wisterw), which attain con- | o s'op.

Birds also | beginning nor end does not ead to conception.

On all sides
uninvestigable etornity bids the investigation categorically
As 8001 a8 man wishes to overstep this domamn,

siderable length, and are strong, light, and flexible, are |and wants to form some conception of the whole, he falls

gathered, dried, and knotted together in one
length,
pen, when very often in the morning, as the writer hins wit
nessed on the eastern copst of Choshin, the hunter 14 roward
o4 with several birds.

a decoy bird concealed near a patch of tempting feed, whick

w plentifully planted with atte splinters of bamboo, like | have observed, and judge them with reference to one another,

Jarge needles, thie upper half of which s covered with lime
Others are caught while on trees by means of u long, slen

. der bamboo, the top of which is anointed with the ime, and [ domaw of knowledge which, based upon our sensual per-

It 18 o very inexpensive method of | depths of finito und obacure ideas,
bagging wild fow], ns the tackle will serve any number of
times Wl the bird lime dries, when it is easily replaced,
Small birds are caught in various ways, some by means of

sontinuous | into absurdities.  Wheneyer our finite reason wishes to raiso
This is smeared with bird lme, and floa ' ut to | itself to concoptions of the eternsl in however logieal & man-

- | nor, 118 wings bocome paralyzed, and, like n second Tearus,
- | before the sunny heights ave reached it fulls back into the

The third quostion regurds ** the demands which wo muko
of knowledge.”  Asull coneeptions which we form of Nuture
are exclusively the results of sensual pereeption, our Know-
1 | ledge cannot go further than to compare the phenomoens wo

. | We understand somothing perfectly if wo ereate it ourselves
- | beeause in this case we sec its cause.  The only thing i the

for our five senses we would not know at all that there is

thought of. Scientific analysis shows that each particle of

inorganic Nature. Our senses are indeed only organized for |

We cannot conceive her |

exit of the light, which opening may be enlarged or dimin-
ished by ring-shaped sections. At the opposite side of the
of the lower section is arranged an adjustable and detacha-
| ble reflector, for throwing the light through the opening of
‘l the shade. A stiong light can thus be thrown to any
point, »
! An insole patented by J. K. Gittens, of Brooklyn, N. Y.,
consists of sheepskin with wool for the inner layer, heavy
paper for the intermediate layer, and heavy japanned drill-
ing for the outer layer, gummed together, and bound with a
worsted or silk binding. It does not wrinkle.

Mr. Frederick Becker, of Hokah, Minn., has devised anew
window shade in which thin strips of wood are connected
together, tilted to shut out or admit more or less light and
raised by cords passing over pulleys or rollers near the top
of the window.

An instrument for cleaning telegraph wires, patented by
Joseph Walsh, of New York city, consists of a long tube
fitted with kunives and springs. Whea it is placed around
the wire and moved along, the device cuts away all obstacles
such as kite strings, and clears the wire.

A Tap Attachment to Beer Barrels has been patented by J.
H. Bruns and Henry von Delisen of New York city. Itcon
sists in an externally threaded cup which screws into the
| barrel head. The cup has an apertured bottom, into which
| is screwed a faucet, which is threaded st its outerend, to
receive the coupling by which it is connected with the coun-
ter beer faucet. The plug of the faucet is placed midway
in the cup and ismoved by a pin. The cup has a screw
cover, which when removed and the plug turned permits
the beer to pass. :

Owen W. Taft, Brooklyn, N. Y., has patented a Bird
Cage. It consists in a bird cage body made !n detachable
| parts and arranged to be held in its complete integral form
by a tension exerted either individually or collectively upon
tl.n- several wires constituting the same. In practising the
invention, numerous modifications of the same msy be made
all tending to the same result, but the preferred form is lha.t
in which each wire has formed in the same a spiral coil

& the bottom of the boiler. This is the most difficult part of | er, it i3 confined in time nnd space to an insignificantly small | which gives an individual tension for each wire to hold the .
=1 process, as considerable skill and experience are required in | part of the whole. By conclusions from facts which were | detachable cap piece, standands, and base ring together, to .
IS the workman to keep the stuff from adhering to his hands. | recognized by the senses, we arrive at facts equally certain | form s completo bird cage body.

SO After this it is again washed in cold water, and the pound- [ which can no longer be perceived by the senses. Thehope |  Sylvester Root, of Kentland, Ind., bas invented a Fire Es

Y- g, boiling, and washing are again repeated until the ma- | of conquering the entire domain of Nature by the reason | cape, which consists in an apparatus so constructed that

persons may be lowered from a building to the ground by
means of a chain or rope, and the latter will then be automa-
tically drawn up again to facilitate the descent of other per-
gons.  The means employed consist of the chain with waist
belt attached, a drum for winding and unwinding the chain,
and spring power and brake apparatus for regulating the
action of the drum.

A Chair Seat and Back has been patented by Paul Rath,
of Jersey City, N. J. It consists of a molded pasteboard
]u-nl or back, having a central hole, stuffing. and covering,

in connection With a separate pasteboard section bolted there-
' to, and carrying auxiliary springs, to increase the elasticity
| of the stuffing. It furnishes & light and useful seat.

A Bougie invented by Stephen St. John, of Port Jervis,
| N. Y., consists in & compound of gelatin or isinglass and
;glycorln, thoroughly mixed together in proportions varied
[ accardingly to the quantity of the ingredicats and the re-
quirements of the species and intonsity of the disease. The
compound thus m de s then formed 'nto oy linders, and mod-
1cated Lo suit different purposes,

A Dress Elevator has been patented by Emil C. Calm, of
Now York city, by which the dress may be supported at any
clovation, and adjosted with great facility. Iv consists of
the connection of the hook by which the dress elevator 18 at-
tachied to the belt, and of the chain to which the dress-Eold-
ing clamp is applied, of a pulley or other guide device con

nected o hook, and of a stzitable chain-retaining device.

——s
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Imitation of Wood NMoanlow,
Hugo Riha describes the following neat method of imita-
ting mosales in wood: The smooth pine board is painted
with three or four coats of dull whito for a ground.  When
dry it is ground with ossa sepier, well dried with a piece of
buckskin and left a day standing. A thin liquid paint is
made by grinding the finest ivory black with turpentine on
a glass plate, very fine, and mixing thoroughly with a mix-
ture consisting of three parts of ordinary copal varnish and
one part turpentine.  This is applied evenly, with not too
Stiff a brush, upon the white tablet, and graded down very
fine and delieately with a badger’s hair grader.  After two
hours the paint dries so solid that work may be begun on
it. The tablot is placed onan inclined position and the
drawing of the design, the outlines of which have been
pricked through the paper with a needle, is laid upon it, and
reproduced on the black surface by striking it gently with
a bag filled with finely ground chalk, and after removing
the paper the ontlines wiil be found in white upon the black
background. The design is next painted over with a solu-
tion of caleined soda. In two or three minutes afterwards
the painted part is washed with a picce of sponge dipped in |
water, with a circulatory motion of the hand and arm. With
a little rubbing the black paint is removed from the portions
where the soda was applied. The washing with clean water
and sponge is repeated until the design appears in white.
This, of course, is the white ground that was undor the
black. This surface is then dried with a picce of buckskin.
By this process the white portion is depressed while the
black portion which did not come in contact with the soda
remains raised. The colors are now applied to the white
portion 1o imitate the different kinds of wood; and where
two kinds of wood are to be matched together, a strip of
adhesive paper is pasted along tho line where they are to
meet, and one kind of paint applied up to the paper. When
dry the paper is removed and placed over the painted part
and the other color applied. When the design is completed
it may be varnished and polished. As the paint applied
does not form a thicker coat than the black which surrounds
it, the work has the appearance of natural wood mosaic in-
laid in a black gronndwork, instead of being raised from it
as in the usual method.

A
—t>

Making Wrought Xron and Steel.

In a paper on the direct process of making wrought iron
and steel read before the Franklin Institute, Mr. Charles M.
Dupuy recently gave many interesting facts, from which we
make selections.

Forged iron is made by the “direct” and ‘“indirect”
methods. By the primitive direct method 400 or 500 lbs. of
ore, mingled with charcoal, are subjected to the action of

ordinary Chilian mill, such as is used in Westorn rolling
mills for grinding the ** fie,” and from thence shoveled at
oneo into the canisters, and charged into the furnace,

It will be observed that a triple chemical operation begins
to take place at once, from the moment the canisters are
charged into the furnace,

First. The oxygen of the ore combines with the earbon,
passing off as carbonic oxide.

Second. The silica and aluming combinoe with alkalies in-
[ troduced, and form the glazing materinl which cover the
particles of newly made metal, effectunlly sealing these par-
ticles from reoxidation from the furnace gases.

Third. The phosphorus melts into thas glass, and passes
ofl with it as a slag, not contaminating the iron.

If it is desired to make steel, the canisters, filled as de-
seribed, are charged on end into the furnace on a layer of
coko, o few inches in thickness, so as to allow the heat to
penetrate from the bottom, as well as sides and top. They
are usually placed 7 or 8 inches apart to secure a radiation
of heat between them,

In the course of from five to seven hours, according to the
strength of the heat, the ore will be reduced from its oxide
and settle down into almost a solid metallic mass, so firm as
to be separated and broken with great difficulty, even in its
highly heated stato in the furnace. In this solidified condi-
tion it is removed and hammered, or thrown into the squeezer
and rolled to muck bar, at this one first heat. Tt is then cut
up, reheated and piled, with the usual loss of 8 to 10 per cent
of ordinary piled iron. Thisstock isthen fitted for the steel
pot, producing all grades of steel, up to the highest, without
mixing with other stock, but by simply varying the carbon.
If iron is required, as soon as the metal has separated from
its impurities, precipitated to the bottom, and covered with
slag, the operator at once rolls it up in balls and subjects it
to the hammer or squeezer. No excessive labor is required
in stirring the metal, as is required to decarbonize pig iron,
for this metal has been deoxidized without labor, simply by
the chemical action of heat on the material; and there is no
excess of carbon to eliminate. Tt has also separated itself, in
the liquid state, by specific gravity, from its metalloids alto-
gether, without the aid of physical labor. Finally, as it lies
at the bottom of the furnace, itis incorporated with just suf-
ficient carbon as is neceded by the operator to produce the
grade of metal required.

The ore, carbon, and fluxes, as has been proved by work-
ing, may all be ground together and charged into the canis-
ters at an outside cost of 40 cents per ton of ore; when sys-
tematized, 30 cents per ton will be suflicient.

It will be found that muck-bar may be produced a few
dollars per ton above the cost of pig iron; that it will rank
with the highest grades of wrought iron for special purposes;

blast for 3 or 4 hours, when it becomes imperfectly matted | and that the plant is so simple and inexpensive, as to make
together, and is transferred to the hammer, where its earthy | a Jarge reduction in the interest account of all ironworks.
impurities, being melted, are removed by pressure.  This | Besides this, it will be found that the process is so greatly
process secures a high grade of iron, at acost of about 300 | under the control of the operator, as to enable him to make
bushels of charcoal and great waste of ore to the ton of iron. | such mixtures as to produce the exact quality of iron or steel

The ** indirect " method treats large masses of ore, carbon
and Auxes in the blast furnace. The earthy impurities are
mainly tapped off, but still the pig iron may be said to be a

desired, not being subject to the irregularity of the blast fur-
nace, This direct process, in a word, reduces the exact re-
sults of the laboratory to a large and intelligent practical

compound of iron, carbon, silica, and other substances which | working basis for the manufacture of iron and steel.

require s second melting, and laborious manipulation to
purify the metal for forging or rolling.

The devices for improving and cheapening iron by the di-
rect method have been namerous, for the superiority of the
metal thus treated had been observed. In1791 Samuel Lucas
patented a process for reducing ores with carbon in airtight
pots, and in 1704 Mushet forged iron which he had reduced
in 8 crucible. The simplest method, by reduction of oresin
crude clay pots, seems 10 have been known from the earliest
times, A fresh pot for every operation was, of course, too
expensive, and devices have been invented by which ore
could be deoxidized and the vessel used over and over

In a long series of experiments on iron reduced in close
pots, Mr. Du Puy found that ore and carbon are such perfect
non-conductors that the highest heat penetrates from the
outside very slowly through a thickness of about 8 inches of
this substance, and that to add 2 or 8 inches thickness of eru
cible, or contnining vessel, practically defeats complete re-
duction in a sufficiently speedy time to be successful. He
also found that a white welding heat was necessary to
thoroughly reduce the ore. Crucibles of any refractory ma-
terial sufficient to withstand this heat are costly at first, and
in frequent renewals; besides the material would soften, and
incorporating with the metal, deteriorate it. Tosecure the ad-
vantages of the * close pot ™ it became evident that some sub
stance should compose it that should withstand the high
welding hest, and he homogeneous with the metal, and finally,
when its work was done, and the ore changed to metal,
would weld up with it.

As it is estimated that every pound of siliea ordinarily car-
ries with it about three pounds of fron, it occurred to Mr.
Dupuy to create for the silios 8 greater affinity than it has |
for the metal, by mingling alkalies, aad to so proportion
them, that the glass thereby produced by not combining with
it, should not only save the fron, but that it should be further
utilized by forming particles of glazing or varnlshlng ma-
terial, covering the little particles of metal as formed, and
thus protect \hem from furnace reoxidization. This step
proved effective. Now the alkalies in quantity, and kind,
having been determined by an analysis of the ore, they are

with it along with the carbon, and are all pulverized
together, by being thrown, in the proper proportion, Intoan
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Astronomical Notes,

BY BERLIN I WRIGHT.

Pexx Yax, N. Y., December 22, 1877.
The following calculations are adapted to the latitude of
New York city, and are expressed in true or clock time,
being for the date given in the caption when not otherwise
stated.

Praxers,

Mercury 8et8 .. .ovvvvnennaiaes b 50 evening
OO R v aTela K na 818 S
Mars in meridian .... o 0718 S Rs

L T e +» 030 morning
Juplley. it ene .. 521 even
Saturn in meridian...... SRR 51 %

I S e s PRSERTTD (1] - L
Uranus rises. .. ......... RS E e 015 o
Neptune in meridian, ........... 86 4.

g L civseses 260morning

PIRST MAGNITUDE BTARS,

Sirlus rises .......0000eeiiiin 782 evening
Propy o 10 S 17 M
Betelgense ** | . 516 .
Regulus  ““....... 011 ge

. 1088w
O S

Aldebaran in meridian
Vega sets ..o ...n.

shes s

ARah T S PRI S L
Fomslhaut sets,. . c..o.vvee, wree 845 &
Capella in meridian. .. .......... 10 At
7 stars (cluster) ' ....... . .0 988 L

REMARKS,

The vun entered the constellation Sagittarivs and attained
his greatest southern declination (287 77 26') December 21,
Twilight begins in the morning at 5 h., 42 m., and ends in
the evening at 6 h., 14 m., having lasted in both instances
1 h, %9m,

All the planets are advancing or moving eastward among
the stars, oxcept Uranus and Neptune, which are retrograd-
ing. Morcury is now brightest, and can be seen in the west in
early evening. He sets 1h, 26m. after the sun, and almost
st the same point In the horizon (}* south). He is between
Venus and Jupiter, having almost the same declination as
the Intter and setting 85 m. later.  His color will serve to dis.
tinguish him from Jupiter and stars.  Only 0226 of Venus'
Muminated disk s visible, yet on n clear moonless night
she will now cast & well defined shadow,

—_

White and Colored Troopw,

The recent annual report of the Burgeon General gives
somes figures in regard to the health of the army during the
fiscal year ending June 30, 1877, which are interesting. The
average mean strength of the army was 23,284 white men
and 2,075 colored men. Among the white troops the total
number of cases of all kinds reported as taken on the sick
list was 40,171, or, taking the average, ench man was sick
less than twice a year. The average number constantly on
sick report was 1,026, or about one twenty.second part were
sick all the time.,  The total number of deaths was 260, mak-
ing the proportion of deaths from all causes one in one hun-
dred and fifty-five. Among the colored troops the total num-
ber of cases was 4,348, or each colored man was gick on the
average more thun twice n year, The aversge number con-
stantly sick wus 99, or about one twentioth, The number of
deaths was 32, or one in one hundred and thirty-six. Com-
pating the ravages of disease among the two races, we find
that 1,482 per 1,000 strength of white men suffered, against
1,821 per 1,000 strength of colored men, the proportion he
ing nbout 20 per cent against the latter. In deaths, however,
we find the proportion reversed, for only 7 per thousand of
colored men died of disease, as against 8 per thousand of
white men.  In cases caused by wounds, accidents, or in-
Juries 8 per thousand negroes died, against 8 per thousand of
white men. It thus appears that the negroes become dis-
cased more casily than white men, and also recover more
casily; but when actual bodily injury oceurs they die more
than twice as fast as white men.

It is casy to follow out thisline of thought in case of actual
warfare, The negro troops would be more subject to sick-
ness and when wounded would die quickly. The white
troops would be less liable to succumb to disease, though
when afflicted the percentage of recovery would be against
them. But on the other hand they would recover more easily
from their wounds, which are after all the most serious trou-
bles to be met with in war. Disease can be guarded against,
but wounds can not. The superiority of the white to the
colored soldier would thus seem to be in measure a proved
on the score of heaith alone.

By

Heat Waves.

Professor Piazzi Smyth, of the Royal Observatory, Scot-
land, says that the coming winter is to be exceedingly cold.
From the observations of earth thermometers over a period
of 89 years, he finds that between 1837 and 1876 three great
heat waves from without struck Great Britain, namely: The
first in 1846'5; the second in 1858—0, and the third in 18687,
The next one will probably come in 1870—35, within limits
of half a year each way. The periods of minimum tempera-
ture, or greatest cold, are not in the middle time between the
crests of these three heat waves, but are comparatively close
up to them, on each side, at a distance of about a year and
a half. Hence the next cold wave is dueat the end of the
present year, and very frigid weather may be looked for.

NEW BOOKS AND PUBLICATIONS.

WmirweLL's Irox Sumenrer's PockEr ANAnvses Boox,
l})ly Thomas Whitwell. John Wiley & Sons, Publishers,
ew York. Price $2.

The want of a pooket analysis book, properly prepared for the various
materials used In an tron or steel works, or by the metallurgical englneer
will be fully supplied by this choloe lttle work. It contalns tables of
specific gravities, proportion of welghts, melting, dolling, circumference,
English and French weights, and other tables of use to the furnace owner
or engineer. It is designed for the pocket, and contalns room for 430 analy~
sos; its value will Increase with the use made of it,

Tee Cuesists Axp Dgruecists Drary. Publishers: 44
Cannon street, E. C., London, England.

This Is a volumo Of great value to chemist and druggists, It contalns a
dlotionary of chemiocal synonyms, a list of polsons and antidotes, mineral
warers, books interosting to pharmnoists, a of London hospitals,
addresses of London doctars, and a dictionary of minerals, Also aota of
parliament affecting druggists, botanlcal ealendar and a lnrge diary with
nmple space for overy day in tho yoar, A similar work for tho profession
{n this country would undoubiedly be appreciated.

Compiled by
Pub-

Tae Warer SurrLy oF SOUTH AFRICA.
John Croumbie Brown, LL.D. Oliver & Bo
lishers, Tweeddale Court, Edinburgh,

Mr. Brown has already published valuable works with the philanthrople
object of exhibiting the bad results arising from forest destruction and
the positive advantagoes to bo gained by tree culture. e has entered with
much detall into the effeots of forests upon rainfull, and in another work
ho has exhibited the bonofits of the plan pursued in replanting the Alps
and other mountains of Europe with trees and bushes, the object belng to
arrest and provent the destruotive consequences of torrents, In tho pres
ont volume ho has gathered a large amount of material showing the why
and wherefore of the desicostion ofiSouth Africa, and polnting out the ap-
propriate means for reclalming the country. These moeans it is considered
aro trrigation, arboriculture and an tmproved forest economy, or the orec-
tion of dams to provent the escape of a portion of tho minfall to the sea,
bosides other moans of minor Importance. A very large number of
nuthoritios are olted and the aubjoct Is treated with groat minutoness,

Tue LAw or PATexTs, TRADE MARKS AND COPYRIGHTSA
By Orlando L. Bump. Baker, Voorhis & Co., Pub-
lishers, 66 Nassau stroet, New York. Price £6.00.

This ts & very complete compondium of the law sa contained in the Re-
vised Statutes of the United States. Notes are givon under each section ro-
forring to dectsions of the eonrts and the Commissioner of Patents, A valu-
ublo tablo 15 added, showing the tme of the ropeal of cach act, and other
Information, so that & lawyer may readily -—umnm_
08 statuto clted n & declsion Is still In force, or whether s statute has
m;:‘oo‘:oauwmm application of & :uln. The rules of
pract! 0 Patent OfMco and & largo colleotion of forms are ded.
Noarly 2.500 cason Ao reforrod to and digested, and it is bolioved that, what

through its very coplons reforences

A Maxvar or Veopranie Praxrs
hast. Tillinghast Brothers, Publishers,
Wila 1a & noat volume of 100 pages containing the
o e e S M
u s

and ropolling noxlou::uuu and mm P

the @
voegelables a; hjeot. h.m m )
embraces n mlou” o at u-.&.l. l:md e

with the Information contalned fn the book itself, bosides that attainablo




Clayton & Cook, Dasetown, X. J.

Makors. Robt. Wetharill & Co., Chester, Pa.

nmgw&m; Invention by one who was
doaf for 20 yoars, stamp for partieulars, Jno, Gare
‘more, Look Iox W8, Covington, Ky.

“Our Pet "' Soroll Saw, Lathe, Anvil, Vise, Drill, and
Grinder, $10; with tools and oxtras, $12. W_X Stevens
Rast Brooktiold, Mass.  Soo Illustretion, page 074,

The Niles Tool Works, Hamilton, O., have second-
tand Maching Tools n fest elaws ordor for salo.

Electrieal Goods of overy description. Annunclators,
Nolls, Magnets, Batteries, Wire, ete.  ¥inger, Ristoen &
Co., Melrose, Mass.

Bound Volumes of the Scientific American.—1I have
on hand about MO bound volumes of the Scientifc Amer-
fean, which I will soll at §1 cach, to be seat by expross.
John Bdwands, I'. 0. Box T, N.Y.

Tho Best Mill in the World, for White Lead, Dry,
Paste, or Mixed Paint, Printing Ink, Chocolate, Paris
White, Shos Blacking, ete., Flour, Meal, Food, Drugs,
Cork, ete. Charles Ross, Jr., Williamsburgh, N. Y.

Bollers set with the Jarvis Purnace will bumn screen-
Ings and little soft coal without blower.

Bishop Stave Sawing Mackine for Tight work. Novelty
Iron Works, Dubuque, lowa, sole manufacturers. It
makes the best stave, uses less timber, cuts with the
Srain, and males 6000 to 9000 por day. Wo also build
Barrel Machinery for * Slack Work,” Gauge Latlies, ete,
Send us your address for cireulars,

Nolse-Quieting Nozgles for Locomotives, Steamboats,
ote. T .Shaw, 015 Ridge Ave., Philadelplia, Pa.

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

Shaw's Mercury Ganges, U. 8. Standard of Pressure,
MAVO..MM.N

Bolt Forging Mach. & Power Hammers a speclalty,
Send for clroulars. Forsaith & Co,, Manchoster, N. I,

For Town & Village use, Comb'd Hand Fire Engloe &
Hose Carriage, $350. Formalth & Co., Manchester, N, H.

John T, Noye & Son, Buffalo, N, Y., are Manufactur-
ors of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealors in Dufour & Co.’s Bolting Cloth.
Send for largoe Hlustrated catalogue.

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

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.~Our pame isstamped in full on all our bost

Ing Company, 37 and 35 Park Row, N. Y.

Steel Castings from one b, to five thousand Ibe, In-
valuable for strength snd durability. Clrculars free.
Pittsdburgh Steel Casting Co.. Pittaburgh, Pa.

For Best Presses, Dies, and Frult Can Tools, Bliss &
‘Williams, cor. of Plymouth and Jay Sta., Brooklyn, N.Y.

Hydmulic Presses and Jacks, now and second hand.
Lathes and Machinery for Pollshing and Bafling metals.
E Lyon &£Co., 0 Grand 8¢ N. Y.

For the best Gate Valves of all kinds, apply to D,
Keunedy £ Co. .S Jon St N. ¥

Boulter's Saperior Muffies, Assayers and Copellers
Portablo Furnsoos, Slides, Tile, Fire Brick and Fire Clay
for sale. 100 North 8¢, Phlladelphia, Pa.

“Litte ANl Right,™ the smallest and most perfect Re-
wvolver in the world. Radically new both in principls and
operation. Send for cireular. All Right Flrearms Co.,
Lawreoce, Masm., U S A,

For Solld Wrought Iron Beams, ete,, soe advertise-
ment. Addross Union Iron Mills, Pittsburgh, Ps., for
Nithograph, ete.

Felt of every doscription for Manufacturers' purposes,
especially adaptod for Polishing. can be furnished in any
thickness, sizo, or shape. Tingue, House & Co., Manu-
facturers. Salesroom, @ Duane 5t N. Y. Factory at
Glenville, Conn.

Lmproved Wood-working Machinery made by Walker
Bros., T and 15 Laurel 8t., Pulladelphia, Pa,

C, C, Phillips, 4048 Girard Ave., West Phila,, manu-
factures Vertioal and other Burr Mills adapted to all
Kinds of grindiog | also Portable Flouring Mills.

Wind Eoglues, for general use, where

y and .

] tiziiit

(1) B, N. wks: 1. Can old work be re-kal-
somined? A, Yes, unless too mnch smoked: in which
case it will be necessary 10 wash tho wall first, 2.
How can a new patch of plastering tn old work be kal.
somined 0 the old and vew wall will look uniform?
A. Make the kalsomine somewhat thicker than usual,
and If necossary apply severs! costs. Cellings should
be painted, .

(2) J. W. G. writes: I want to make some
photo-chromos, WHI you tell me through your valuable
columns what will make the paper transparent?! A,
Allow the photograph to remain in water until thor.
oughly soaked, then place It between blotting paper,
and lot it romaln until just damp enough to be plisble.
Then coat the face of the pleturo with good starch
paste and lay, face down, on the glass.  Commence ln
the center of the ploture and b ontward toward tho
edgen to dispel all alr and exeess of paste, care belng
obwerved not 10 got paste on the back of the print,
Whilo rabbing keep the paper damp with & sponge.,
When dry lay on s heavy coatof castoroll, and after &
time rab off the excess of oll witha cloth, After stand-
Ing s day or two It may be colored. Cover the back
with a thin plate of glass, and bind the edges.

(3) F. H. B. asks: How can I makeor ob-
taln a clay or other sultable sabstance for modelling,
which will not crack on drying? A, Try adding a little
glycerin to the clay paste.

(#) C. N, asks for n recipe for destroying
vermin on trees and plants? A, The solution obtalned
by agitating together a quantity of water and recently
slaked lime, and permitting the mixtare to stand for &
few hours In & covered vessel, Is said to be excellent
for this purpose, and very cheap. It may be sprayed
on and around the twigs, using asmall syringe with a
finoly perforated rose nozzle. A decoction of the dried
leaves of thesumac tree is also sald to preserve vines
and plants from the sttacks of insects. The applica-
tion must be repeated occasionally, Besides these, sal-
phar, alkaline salphides,calcium sulpho-carbonate, ete.,
are used with satisfactory results,

(6) P. BE. T. asks what the solution is
which Is used for crystalizing grasses, bouquets, ete,¥

| A. Use strong solution of gum arabie, white sugar, and
walt,

(6) E. T. H, writes: What can I do tokeep
my hair from turning red? A short time ago itwas of
black color, but it is now fading into o reddish tinge,
A. The red color may have been caused by freo alkalies
in the oil or pomatum used, or the excessive uso of
these m washing. Apply occasionally cologne water
mixed with a lttle vinegar of cantharides, and keop
the scalp clean by the use of a stiff brosh,

(7 C. C. asks: How can a trace of sewage
Do detected In well water without going to a contly an-
alysis? What is tho nearest distance a cesspool should
be to awell 20feet deep? A, Add to s sample of the
recently drawn water enough solution of potassinm
permanganate to impart to ita faint pinkish tinge, 1If
the coloration disappears immediately, or within half
an hour, the water may generally be considered unfit
for drinking and cooking purposes. One grain of the
permanganate will distinetly color 134 gallons of pare
water. Make a saturated solution (in cold water) add 1
flaid oz, of this to 6 fluid ozs, of the water to be tested,
and set It aside for 24 hours; a turbidity or curdy pre-
cipitate indicates the presence in  the water of organic
imparities, See p. 29, vol. 36, ScrexTIrie AMEmICAN.
Evaporate a quantity of the water to dryness and heat
the residue slowly to redness, noting at the time the
character of the residue and odors, It is not safe to
trust the water from wells Jocated within 200 feet of &
cesspool.

(8) L. F. says: Parties here are selling an
article for cleaning windows, ete,, which resembles
whiting, Itis made into balls and colored. Can whit-
ing be pressed into balls, and how is it done? A, We
have not scen the preparation referred to, Whiting
can be pressed into balls by moistening it with thin
gum water,

(9) Onyx asks for a good flavor for cigars?
A. Try cascarilla bark or vanilla bean.

(10) T. E. asks for a recipe for making a
cheap secaling wax? A, Resio 4 Ibs., shellac 2 Ibs,

Venice turpentine and red lead, cach, 134 Ibs, Mix and
melt,

using for domestic purposes comes from a river on
which aro several woodworking establishments, and our
wood pulp mill is above the locality whence the water
supply Is taken, The water Is drawn from & wooden
tank contalning three feet of coarse gravel, the supply
| coming in under ths gravel, and the suction pipe of &

regulste power Is required. Estimates given and print-
od lnstructions furnlshed. Terrifory wanted, Apply to
5. W.Kounody, M8 Fatrmount Ave., Philladelphia, Pa

Skinner Portable Eogine Improved, 2 12 o 10 H. P,
Sxiuner & Wood, Erle, Pa.

To Millwrights ana Parties in want of Engines, Bollors
Fhatting, Gearing, Pulloysetc , upon recelpt of specifi-
oations we will give you protmptly bottom pricos for same,
B. W. Payne & Bons, Corning, N. Y.

Best Machinists’ Tools. Pratt & Whitney, Hartford Ct.

The Varnlahes and Japans of Hyatt & Co., merit their
suocess from the satiafaction they give in purity, eolor,
and dumbility, with cheaponess. Try them. Send for
clroular and price list. Office 248 Grand 8t., New York.

To Clean Boller Tuobes—Use National Steel Tube
Cleanen tempered and strong. Chalmers 8pence Co N. Y.

More than twelve thousand crank shafts made by
Chester Stenl Castings Co. nowr R yoars
use prove thetm strooger and 1nore dumble thas wrought
un. See sdvertisement. page W9

Diamond Tools. J. Dickinson, 64 Nassan 8¢, N, Y,

b nd

donble plunger pump belng lnserted above the
| gravel or filter (capacity of pump 1244 gallons for each

revolation or complete out and retarn stroke of both
l plungers). From this pump tho water ls distributed,
This areangement lias been golng over a year without
the gravel in the filter ever haviog boen changed. Re-
cently the walor was drawn off and the gravel washod,
since which time the water has hiad a very milky ap-
poarsuce at times,  What Is tho eause? A, The milky
appearanco of the water Is moat likely owlng to the
impertect washing and cloaning of the gravel, and the
disturbance of the salts or ** brack ™ that after so long
an exposure probably coated every grain of the sand,
1t wonld have been much botter to have provided fresh
gravel, well washed, from tho bank; and If tho water is
used for cullnary purposes, this had bettor bo done
now.

(12) H. L. ©., who sent us a photograph of
s curfously marked stone, Ia Informed that the corruga.
tions In the stone were doubtiess the work of small
rills of water on tho yleMing surface of a fine deposit
of clayey soll, deposited behind some dam In & ahallow
muddystream, On drylog, cracks were formed, and

American,

those subsequently filled with erystalline earbonato of
Hime, or other substance,

(13) D, H. D, says: How can I set a 21 Inch
turbine water wheel In & quicksand bottom to & depth
of say 2 feet lnto the quicksand? 1If 1 once got the
box down and the whoeol set, how ean 1 hold It dawnt
The Buld sand pushies It up Just as water poshes up an
empty barrel, A. You must weight the box sufficient.
Iy to keep it down,

(14) D. F. H. asks: How can [ construct
an clectric spparatas for hlasting purposes? A, Ar
moge two pleces of copper wire about 3 Inches long,
and rather stout, say No. 16 gaage, side by side, and
paralicl, but separated, and tnsulsted by & strip of wood
similar in size and shape to an ordinary lucifer mateh;
bind them finaly by wrapping with cotton thread, and
to the two upper endssolder & shred of platinum, or
plece of fine platinum wire, so that it will be In clrenlt
botweets the (wo copper wires; this constitutes the
* fase," and, when the Insalated copper wires, called
loading wires, are connocted with Its two lower ends, It
In placed In the cartridge and surrounded with powder;
all that Is necessary to firo Ia slmply to connect the
two ends of the Jeading wires with s galvanie battery,
composed of one or more colls of Grove's battery, when
the platinum shred immediately becomes white hotand
Ignites the powder,

(15) G. McN. asks for o recipe for making
golatin, such as s wsed in making moalds for casting
plaster of Parla ormamenta? A They are made of
good gine dimolved in hot water contalning from fSve
to ffteen per cent of giycerin, Gloe thus made, on
cooling, gelatinizes, but does not dry or harden.

(16) J. F. T. says: I have a 120 ton schoon-
er. It Is nocessary for me to go Into many small har.
bors, where I have great dificulty in getting out on ac
count of light winds, Could I bave & small stoam en-
gine put in, which woald not take up much room, that
would drive my vessel about 4 or 5 miles per hour? AL
You could have suxiliary steam power, with a screw
that could either be hoisted or dis cted from the
engine. By Inserting a notice inour * Business ard
Personal *' column, you will doubtless obtain estimates
from rellable builders—or you can entrust the matter to

an expert,

(17 C. D. W. writes: I want to make a
compound magnet of five on slx, and I have some bars
of very good spring steel, Will it do, or must I use
cast steel? A Spring stecl. after It has been hardened
in water, will magnetize very well.

(18) J. W. R. asks: 1. Which is the better
positive pole fora single acld battery, a carbon plate or
a platinized silyer plate? A. A platinized silver plate,
2. Which gives the better results, a bichromate of pot-
ash solution or sulpharic acld solution? A, That will
dopend on the style of battery in which the solution s
uscd: bichromate of potash, or chromic acid, In a weak
:;f’:w -mﬁwﬁy_‘mx g:m: ::: 1) J. W. N. asks (1) for a simple method
mforum'?mee i Ron ca X g of treating or tanming shecp skins Intended for glove
per? A. Have it silver plated, thien roughen with Pla- | oot cs. oo oo 1o B o b 1o whte? aad
S Bl i led, mmthuh::plnncbnm:m.:

(19) J. D. S. asks how to determine the mmw S il o s Soe sianih o
slip of side wheels in steamers? A If you know the | six weeks, after which they are smoothed on the Sesky
distance the vessel runs for a uﬂnnuubﬂdm'.u,b,.mw._ They are now to be stecped in
Intions of the engine, tho difference betweoen the dis- | 5 hath of bran and water, where they andergo partial
tance passed over by the center of prossure of the | fermentation and become thinner in substance. Im-
wheel and the above is the alip. . | mersion and agitation follow in s bath composed of 3

(20) J. W. and M. H. ask for opinions on | ibs. alumand 4 Ibs. salt dissolved in water,per 130 skina,
the following assertions: 1. It is not actoally necessary | ADOther washing in another bran and water bath sse-
in Jong stroke cxpansive engines to open the exhanst ceeds, xnd the skins are then trodden in s wooden tub
valve before the stroke Is completed. A, It is nsually with a solution of egzs In water, previously well beaten
desirable. 2. It is more necessary to close the exhaust | P 10 give them a gloss. The pelts are then drained,
valve a trifle before the stroke s completed in onder to | ried, and then smoothed with Band frons. 2. Also,
cushion the plston. A. A certain amount of cushion is = 20W 0 color the same? A. Stretch the akins and brush
generally desirable. 3. It Is customary in Corliss en- | them with any strong Mquid dyeof the peoper color,
gines to open the exhaust valves late In order to make 5ed for cloth dyeing.

them close carly. A. You are wrong. | (32) W. W. asks for the particulars as to

1) H. H. C. asks: What is the proper so- | the process that s adopted in New York for bending
lution for & battery composed of carbon and zinc with- the plumber's seamless Jead traps, that are made from
out the use of the porous cup usually used therewiths 2 inch and 4 inch Jead soll pipe? A. A Dew spparatos
A. In a battery composed of a plate of zine, faced by | has boen devised for bending pipes, which Is probadly
one or more plates of carbon, a solution of the sul- | Used In theinstances you refer to. The pipe is flied
| phateof mereury in the proportion of ten gralns of the with water under heavy presscre, and the tube ks then
sulphate to the ounce of water may be used; ora weak bent without its trickling or bocoming otherwise in-
solution of bichromate of potash or chromle acid n Jured.

the perforstions 1o print one sheet after another of or-
dinary paper placed under it, and then pressed o &
common letter press. 2. Waa the enclosed specimen
made by s means? A, No.

(28) H. R & Co. write: Could you please
Inform us by what plan we could remove the lme from
our water which we feed our steam boller with, as
thete s considemble deponit of It each time we clean
the boller out? A. The best way 1o cure this evil is to
use water that bs free from lime: but as this cannot al-
ways be obtained, the only remedy left In o free the
water from the lime: and one convenlent way to do
this I# to run the water throagh two bollers; the finst, In
which the water Is heated to bolling point, serves sa a
trap for the lime, and the water is pumped from this to
the other boller, which farnisbes steam. Can you not
collect suficient rain water tofeed your boller?

(29) C. W. D. asks: In making a pony tele-
graph sounder or relay, the bobbins or srms of the
magnet to be | inch long and & or 3 Inch diameter,
what diameter should the lron arms be, and what num-
ber wire, and how many courses, must [ oee to give
strong clicks? A. The iron arms of the magnet are
called cores, and if the spools are § inch long and 3§
inch diameter, they shonld each be made of & plece of
soft round fron, 1 inch long and 3§ Inch diameter; and
the spools should be formed of six or eight layers of
No. 30 copper wire, either sflk or cotton Insulation, for
a sounder, and of from twelve to fourteen layem of No,
3 copper wire (silk insulation), for a relay.

(30) J. A. C. writes: 1. Will you please in-
form me what number of copper wire I should use to
form the outdoor line connecting two telephones abonut
200 feot apart, the helix formed of No. 3 ionsalated
wire wound on (%’ x47) round steel magnets® A
Use No. 16 Brown and Sharpe's gauge, of either lronor
copper wire. 2. Also If the copper wire outdoor should
be Insulated or not? A. Naked wire, on glass {usalators,
will anawer, 3. Alz0, should I use two wires or ground
connections? A. Use ground connections, if they con-

aist of cither gas or water pipes; If not, use two main
lines,

(11) O. W. O. writes: The water wo are |

water, to which ls added one twenticth of its weight of |
sulphuric acid.

(22) C. R. P. says: I have a steamboat 53
i feet long, 10 feetbeam, draught 17 Inches. It has side
wheels cach 6 feet 6 Inches dlameter; paddies 3§ feet
|long. How wide shoald the paddies be, and how deep
| In the water should they run to get the best speed?

| There are two engines 6 x I8 Inches geared 10 run two
and one third revolutions (o the wheel's one. A, Make |
the paddies from 6 to § Inches wide, and Immerse them
from 12 to M inches, *

28) J. A. K. asks how to remove ink stains
from clothing? A, Wash first with pure water, then
with soapy water, and lnstly with lomon  julee, but if
old uxo oxalioneld and wash woll aftorwards,

(24) D. P. asks: Do you think that the use
of petroleum as & preventive of scalo Is Hkely to canse |
foaming In the boller? A, No,

(83) D. F. asks how to make mercurial
soap? A. Beat into a homogencous mass in & mortar
Castile soap, 1 Ib.: protochloride of mercury, 34 oz,
dissolved In 4 oas, of alkcobol.

(34) M. B. asks how to remove yellow iron
stains from linen? A. Use hydrochlorie acld or hot so-
Jution of oxallc acld, washing well in warm water af-
torwards,

(85) C. L. says: 1. Will you please tell me

what |« meant in note 4, p. 991, of Scrextrie Avenss -

cax of October 20, 15777 In descriding how to make
an induction coll, It says, “use for secondary coll
enough wire to bring outslde of coll 2 luches from
cover,"  What Is meant by the outside of the coll, and
what by cover? A, You shoald read care, not cover,
2. Abont what number of feet will it take, proportion-
ally, to makean induction coll (for primary No, 18, sec-
ondary No. 31 A, The proportion of primary to sec-
ondary wires depends upon the slze of core used and

(25) G. M. asks for & cheap way to build o | the strongth of bajtery cmployed. For small colls it
furnace o melt cast iron; one large enough for 100 1bs, Way be as 1 fool of primary to 15 fect of secovdary

of metal? A, You will find n-good description of o
Dlast furnnee in the SOmNriro AMicax SurLesest
for Decomber 8, 1677,

(20) F. J. 8 asks: Can T make my main
driving belt run well by earrylug from the main wheel
(9 foot dinmeter) to a vertical shaft having » 44§ feet
pulloy® Distance from center (o centor of shafts or
pulloys about 25 feot, maln belt 14 Inches wide and 70
feet long. My ldea I8 to do away with gearing and use |
belting, so that I can ship and unship my mills withont
stoppiog. A You can make this chauge without any

wire,

(86) E. H. L. asks: 1. What battery power,
Kind, snd number of colls ls nocessary to run an ordi-
nary sewing machine? A, Twenty cups of gravity bat.
tery. 2 How can the power be most convenlontly ap-
plied? A, Through an electric engine. 3 Pleaso state
#lre and leogth of core and wire tor the electroamags
nots? A, That will depend on tho style of engloe,

(37) I asks: What is the best length to

have my riflo barrel, caliber (4%, to shoot accurately
from 200 (o HW0 yards? What s the shortest barrel }

difficulty If the belt is of suficlent slze to transmit the ' can use, for that distance, to do good .
s 18 tho best i shatiap! SEh
@D E. A. writes: 1. Please describe the JAV (%, Motaite: enctriign or BB S

muezle loader? How abort can I have & shot barrel
uature and workings of e electric pent A, It bs slm- | broech loader, 34 to 3 lneh bor, to do good shoottng

B vt
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A. Barrel 26 to 82 inchos for the rifle.  The recent in-

tornational matel demonstrated the superlority of the
metallie shell (for broech loaders) provided the loading
§s done by the individunl.  Factory onrtridgoes are not
roliablo, For general use for a 18 gango gun, 28 or 50
fnches 1x the best lengthi but fora 10 or 8 bore duck
gun, 89 (onchen I a good length for the barrel.

(38) C. A. T. nsks how to stercotype ordi-
nary slrod lottor loads; hns tried plaster of Paris and
papor, but the motal will ot go down in the impression,
A. Papor makes an excellent matelx if rightly applied.
OIl the form and place on it first & sheet of tissuo pa-
per, then asheetof soft printing paper, which must be
pressod ovenly on the tissue., Cover with a damp rag
and boat the paper evenly inupon the type with o stift
brash. Then paste on & pleco of hlotting paper aid
ropoat the beating, after which throe more picces of
#oft tonacions paper must bo pasted on and usod In a
similar way, Finally back up with cartridge paper and
dry under moderate heat.

(89) A. G. asks: What is mixed with tho

Scientific Amevican,

oan b magnetized by drawing It In ono direetion over | corresponding radii on the driven cone by the follow-
one [polo of n permanent horsoshoe magnet; or by |ing rales: L Having pssumed the valuo of one rading,
[ placing It In a helix and then sonnecting the hellx with | it i first necessary to pucertain whether the ono to bo
a battory and breaking the conncetion before removing | caloulated is grenter or smallor: (1) Maitiply the as-
the steol yrom the helix. gamod radius by 81410 and increase the product by the
distanco between the centers of the pulleys, (2), If
tho quuntity obtained by (1) Is greater than half the
length of the bele, the assumed radios is groater than
the ono to be determined. (@), If the quantity ob-
tafned by (1) i less than half the length of the balt,
tho assumoed radiog s less than the one determined, 11,
When the assumed radlus 1s greaterof the two, to find
the othor one. "The distance botween the centers, and
the longth of the beltare suppoged to be given. (1),
Multiply the assumoed radins by 0:2832; subtraot this
product from the length of the belt, and divide the ro.
muinder by the distance boetween contors,  (2). Add the
quantity objained by (1) to the number 04674 and ex-
tract jhie square root of the sum. (3). Subtract the
quantity obtained by (2) from the number 1'5708, and
multiply the difference by the distance between centors,
(4). Subtract the quantity obtained by (3) from the o
sumed radios and the remainder will be the required

60y W, 8. 1. asks how the bluish white
color Ia givon to gun locks and mounting? They have a
gy sl white frodted appearance, A, The colord ap-
pear from the caschardening process, which consliats of |
benting the articlos sealed In a box containing bone |
dust and chnrconl toa red heat, maintained for two or
throo hours, and then dipping them In water,

(61) R. W. 8. asks: 1. What kind of a
stove or hoeater, and how shonld I arrange the pipe and
‘ Neator, to wirm n poultry honse 100 feet long, 10 fect
| high, and 10 feet wido? A. Uso n hot witer apparatus,
wuch ns nro provided for graperies and greenhouscs,
There are some that nre very simple, conslsting of a
stove and large cast fron cironlating pipe, that give
gontinnous but tow degroe of temperaturo, 2. Also,
what ean be used instead of blacking? A, Anapplica-

white of eggs for slzo in gilding odges of books? A tlon of asphalt might answer the purposc.  Pipe of

Tho edgee of the leaves aro glidod whilo in the hydrau- | gmlvanized iron does notrust #o easily ns the common

lic press.  The composition appliod fu 4 parts Armonian
bole and 1 of candidll sugar ground togother with water
and 1aid on with the white of egg with a brush.

(40) €. H. D, asks how to lay out steam
ports in trunnions of osclllating eylindors of two inch

bore! A, The ports shonld bo proportioned fna similar |
1

manner to those for other engines, that 1s, they should
Bave such an arva that the veloclty of the steam shnll
not exceed 100 foet per socond,

shounld run to grind skates? A, It depends on the kind
of emery wheel used, the speed varying batween 3,000
and 5,000 circumferential feet per minute, 2. What is
the sizo and grade of emery wheel best adadted to the
purpose? A, The size of emery wheel depends upon
the amount of concave you want; we should say about |
4 Inches for edire and about 15 inches for sides of blade. |
Grade number, 50 for ronghing and 120 for finishing. |

(42) W. B. writes: Will you tell me of a
simple plan to construct a galvanic battery? A. Into
an ondinary glass tumbler drop a few cryatals of =ul-
phate of copper until the bottom is just covered, and
on this iay a disk of thin sheet copper, having metallic
contact with an insulated copper wire, ranning up and l
over the edge of the tambler and forming the positive
terminal, or pole, of the battery. Sprinkle a few more
crystals of the sulphate of copperon the disk, until its |
surface is covered; and about one Inch above this, sus- |
pend a disk of ordinary stove zinc, similar in size and
shave to the copper disk below it; and suspended by a |
strip of zine ranning up and over the edge of the tum-
bler: this sirip forms the negative pole of the battery; |
the zine disk with fts sulp can be cut at once from a |
shoet, #0 a8 0 save joining the strip to the disk. Now ‘
pour in clean cold water until the zine disk is covered; ‘
it is in fact a miniature gravity battery, and will give |
give quite a good and eteady carrent in about one or two |
houra.

(43) . H. B, writes (1) for a list of the |
different conductors and non-conductors, A. We have
not room to mention all, but as conduciors, silver, cop-
per, gold, all the metals, then the acid and salt solu-
tions. As non-conductors or insulators, hard glass,
silk, hard rubber, shellac, ote.; for & more complete
list, see * Parker’s Philosophy." 2, Also, is there any |
non-conductor that wouid do for the cylinder and other |
parts of a little electrical engine that I am making that
bave t5 be nonconductors? A. Hard rubber is the ma-
terial most generally used as an insolator, in any form
of electric engine. ,

(44) L. 1 F. asks: How can I make a smal
battery sunitsble for plating, out of a stone jar and
earthen pot? A Place within the jar a porous cup of
carthenware containinga strip or roll of zinc; fill ap
the s2ace between the cups with a strong solation of

copper sulphate (blae vitriol) in water, and immerse in '8¢ White lead mixture applied to bright metal work to | lated copper wire to cach pair: it will be

pipe.

l walter,

1. It is eaid that if kerosene oil be allowed to run
In it true? A,
Yes. 2 If so, what is the name of {(? A, Itis one
8. WIill It burn? A,
4, In It explo-
@1) T. R. & Co, ask (1) how fast a Inthe | sive? A. Yes, when it is mixed with cortain propor-

throngh a hot tube it will turn Into gas,

form of carburetted hydrogen,
Yes, in the presence of air or oxygon,

tions of either air or oxygen.

(53) A. S. says that his plow castings were
recently rusted by the flood fn Riehmond, Va,, and
nsks how to clean them? A, Retomble them in broken
glass,

(54) P. S. asks: 1. Is the hissing sound
made by steam escaping from a bofler through say n 4
inch valve that i€ one turn open, n certainty that the
steam is perfectly dry? Will not any steam, wet or dry,
escaping through asmall opening into so large a pipe
and being constantly consumed before it has tame to fill
the said pipe, will it not make the same hissing sound?
A. Either wet or dry stenm, esci\ping through a small
orifice, will produce sound; bu  the sound produced by
dry steam will be of a higher 10 ¢ than when it Is pro-
duced by wet steam, 2, Ae the Harrison boilers,
which are made of cast iron and are put together in
globe-shaped sections, a first class boiler as regards
cconomy, safety from explosion, and for making the
best, that s the dryest, steam for running machinery?

| A, They are a very good boiler, as far assafety is con-

cerned, but we believe they will not furnish as dry
steam as the ordinary tubular boll er.

(55) W. A. B. asks how to make a wire of
a gradual taper? A, You might try passing the wire
under tension throngh a bath of heated lead or through
gome gas or other flame, reducing the speed gradually
to increase the taper.

(56) W. S. asks how to harden a piece of
stzel 9 inches long by 14 inch square, so that it will not
warp in hardening® A. Heat it in red hot lead, dip it
endwise and vertically, and hold it quite still in the
waler.

(57) C. M. F. H. asks: What would pre-
vout a steel plate from corroding, and causeit torctain
its high polish? A_ A thin coat of Canada balsam var-—
nish, or possibly warming the plate and applying a
little parafin, rabbing the wax well in, woald answer.

Is it possible to make asbestos, mixed or saturated
with silicate of soda, pliable, when pressed or roelld
out, it being thoroughly dry? A. This can best be de-
termined by experimenting.

(58) W. J. G. asks for the composition of

(52) L. BE. asks how Dblue vitriol can be dis-
wolved foreleotrical purposes? A, In olther hot or cold |

radive. L. When the assumed radivs s the smaller of
the two, to find the other one, (1). Same ns (1) of pre-
ceding rule. (2), Same as (2) of preceding rule, (3).
Subtraet the number 1°5708 from the quantity obtained
by (2) and multiply the difference by the distance be-
tween centers,  (4). Add the quantity obtained by (9) to
! tho nesomed radiug; the sum will be the required rad-
fus. Theserules npply to an open belt passing over any
two stepped cones,

(62) 8. 8. B. asks: What is the so-called
‘“madstone,” supposed to be a cure for hydrophobia,
and what are its virtues? A, The madstone of the
| Sonthern States is an aluminous mineral, and its charm

ligs in its power of absorption. The Ceylon madstone

or ** pombo kaloo " isa black highly polished substance

which, when applied to an open wound, mpidly im-

bibes the blood, and with it the poison. Faraday an-

alyzed it and found it to be a bit of charred bone, The
| Mexican madstone is charred deer horn. The efficacy
of the remedy resides simply in the stone being porons
and withdrawing the blood. Sucking the wound wounld
accomplish the same result,

(63) C. H. M. says: In your “ Notes and
Queries ' you frequently refer to back numbers or to
the SurrreEMeENT. Can yon furnish these, and at what

| price? A, Inmostcases we can. By referring to our
‘ advertising columns you will see that an unusual oppor-
tunity now exists for purchasing a large number of
bound back volumes of the ScieENTIFIC AMERICAN at
about the cost of the binding. We can supply all the
, back numbers of the SurrLEMENT, bound or unbound.
i What is the chemical called “colgate™? A, We
know of no such substance. Send ns a specimen for ex-
amination.

(64) A. W. asks if there is any way of ma-
king autograph letters other than by lithography? A.
| The electric pen furnishesa simple means of obtaining
soy number of copies. The letter is written with the
pen which forms the chameters by minute perforations,
| 2o that the sheet serves as a steneil plate over which an
inked roller is passed, the ink marking through the
holes upon p sheetof paper placed beneath.

(65) A. G. C. asks how to cut stencil plates
otherwise than by chisels. Thave coated my brass with
| wax, soratched through to the metal, covered the let-
| ters with sulphuric, nitric, and muriatic ncid, but nel-
| ther of theacids named will cut through the plate. A.
There must be something wrong with your acid, Gen-
erally nitric acid diluted with | water {s used. Tho best
plan is to etch the plate as much as possible with the
' acid, and then clear the cutting with the graver. To
obtain clean cuta the back of the plate should be
smeared with oll,

| (66) H. L. C. writes: 1. I am making a
new electric engine in which I have three pairs of elec-
tro-magnets wound with 13§ Ib, of No, 16 cotton insu-
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It e not yalunble.—~We have recelved an anlabeled
smple of ore rleh In zine and lead-probably from
Connocticnt, W M. 8. send other samples of his ores
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By J. McC,
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this & sheet of copper bent around the cop. Fill up the keep It from rusting? A. Mix white lead, tallow, and | have all three pairs in the same circait at one time,

inner cup with water containing aboat 10 per eent of
zine sulphate In solation. The current will pass from
the copper to the zine through s wire and other con-
dactors jolnlng them, e

(45) L. R. asks: What length should the

linseed ofl to a thick paint,

(59) Mack asks for the degrees of expan-
sion and contraction by heat of the different metals?
A. The length of a bar at 32° Fah. being 1, its length at
212° would be as follows: Bismuth, 1-00139; brass,

wire in the coll of & Bell's telephone be? A, That wil) | 1°00120: cast tron, 100111; wrought iron, 100125; stecl,
depend on the gauge of the wire? See previous answer | 1°00118; platinum, 100005; silver, 1-00201; tin, 1-002;

in this column.

(48) W. writes: T wish to build an electro-
medical machine of snch power that, when a man of
mmmwumm“am full
force of the battery is turned on, it will knock him
down. 1 wish w know: 1. What nutber of wire shall
T use (22, 32, 44, etc.) and how many Ibs, of that namber
shall Tuse? Will the machine exert maore power If |
wind my wire into a long thin cofl, or ricsrersa? A, 15
Ibe, of No. 44 silk-covered; wind In three short colls,
whose Jength shall be 8 inches. 2. How
much battery power shall I have 20 use, and what kind
Of battery Is best for my purpose? A. Three cups of

(47 L R. B. asks: Is eating thirty quail in
Muqummdny.-dmzmk?omm-
plinh, and why? A. The ester becomes greatly nause-
ated, the flesh provably having some medieinal sction.
It has been nccomplivhed, and accounts can be found
in our back numbers, ;

popeorn balls, that will stay sticky when cool? A. Use
molasses, or boil the syrup but slightly,

(49) W. T. asks in regard to the telephone-
1. How muceh copper wire Is needed for a pairt A,
About 4 ozs, 2. Ts it necessary the eopper wire should
come fn direct contact with permanent magnet? A,
No, it must not. 8, Is it necessary permanent magnet |
should move endways to be adjusted, as in a relay? A,
No. 4, What are the collars made of that hold the
eoppet wire In position? A, Either wood or hard rub-
ber. 5, Is copper wire wound on haphazard or In lsy-
et A, The same a8 & spoot of cotton In wound, 6,
How can I make the 1ron rod become a permanent mag-

net? A, You cannot; it 12 a rod of hardened steel, and

l

| undesirable—the discharge from a large

| zine, 100294; copper, 100174; gold, 1-00149; leud.|

| 100284

| (60) Dr. T. D, offers the following sugges-
tion for opinion: To #o attach the water spouts to side
walls as to | always isolation by glass
ringa or other device of non-conductor, as in the man-
ner of lightning rods proper. As now arranged our
water spouts attract toward the interior of the houses
the electncity, whereas they might act as protectors
(by extending upper and lower ends) always quite as

well and st ioss cutlay than by the rods. A, The in- |

terposition of glass or other non-conductor, to fnxn-
late lightning conductors, is not only uscless, but
induetion
coll easily plerces blocks of glass severnl Inches in
thickness, and the tension of atmospheric electricity
during a thunderstorm (s vastly greater than that from
the coil.  Metal ieaders seldom have adequate connec-
ton with the earth, and are therefore not only incapable
of properly diverting the eharge, but are in mMAany cases
sources of danger in the absence of a good rod. If the
the leader s usod an a lightning conductor, It must ter-
minate In molet ourth, with an exposure of surface not
Jows than 100 square feet, and most be Joined, by means
of stout copper wire, with the aas and water pipes, and
other metal wark of the building. This arrangement
may afford protection, but it would be safer to provide
the rod also?

(61) O. F. asks for rules for making a cone
pulley (or palr of pulloys) so that & belt will be equally
u;hlo: the different sldes of the cone? A, First as-
suma the mdifof one driving pulle d th .
gt ¥ and the correspon
eentors, and find the length of belt

required. Then as-
same values for the radil of the

successive pulleys on

the driving cone, and ecaleulate the values of lho'

measure the distance botween thelr

Nowif they are all set in a brass plate that makes con-
| nection with the cores of all the maguets—but not with
the wire direct—will such connection carry the current
across from one to the other of the outside magnets, so
as to affect the strength of the middle magnet? A, No,
2. Would iron be better than brass? Wood is not strong
_enough. A. Brass is tho best motal touse in this case.

(67) W. T. K. asks if there is a locality on
| the globe where thesun jomps a day; where at high
twelve Sunday noon ceases, and Instantly Monday mer-
Idian beging, or where Sunday comes into n man's houso
on the eastern side, and becomes Monday by the time
it passes his western door? A, The sun doos not jump
a day anywhere. Navigators In salling around the
world, provided they nse the time of any given locality,
gain or lose a day in thelr reckoning, and by common
custom it is usual when not already done to adjust time
pleces for this error on passing the meridian of Manilla,
! But as a rule clocks are adjusted aboard ship daily, the
local time belng determined by observation,

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

T. A. A.—Ttis lgmte in & gangue of ferric sulphide—
marcasite—and sandstone. The mineral is of no prac-
tical value, but If oblainable in larger samples might be
of some lnterest to the mineralogist. B, B.—They are
fino specimens of what are known 8 claystones—con-
cretions formed by the tendency of matter to collect

 about a ¢enter,  They are usually flattened, and at the
center there Is most commonly some foreign ohject, a
forail, shell, twig, or the like, which was the nuclens of
i tho crystallization.—E. A, J <1t is a banded agate, It
| lncomposed of sllicic neld. The colors are caused by
traces of organic matter, oxides of fron and mangan.
ere, and by the difference of density of the siliccous
(rings.  As regards yonr othor quostion, thero must exist
some outlet for surplus water, if the messurements were
 properly mude.—A, W.—It Is not brown coal, but a
f slaty shale.~The color s due to oxide of iron.—W, P.
McC.—The silicions clay does not contaln coloring
matter other than a little oxide and silicate of lron—
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J.E.BUERK.P.O. Box" 79, Boston, Mass
N. B.—Tho suit agzinst Imhueuser & Co., of New York,
was declded In my favor, June 10, 1574, A fine was
asseased ngainst them Nov, 11, 1576, for selling contrary
to the order of the court, ‘Pu-ous ln:‘yi‘f or using
clocks lnmuumg on my patent will be t with ac-

Bnnlls Patent Rever‘gp_dlgntigg

riety Moulding
& Dovetailing
Machine, Cuts
Panels of any
design or style
of mould in the
solid wood with
neatness and
dispatch

15 a first-class
' Shaper, Edge, &
Seroll Moulder.
EDoes peneral
S Dovetalling
with thick or
thinstums. Simple, Durable and
Eflicient. 7 Send for Pamphlet
and Sample of work. Improved
Solid Steel Cutters for all kinds of
Variety Moulders made to order, and warranted by the

B. C. MACHINERY CO,,
Battle Creck. Mich.

! I , SAFETY HOISTING

Machinery.

’ OTIS BROS. & CO., No. 38 Broadway, New York,

¥

'l‘ PAYS 1o ll our ubber Hund Printing '~lA|n|»-
lnnm n-. 3 \ llAlll ER & Illl() (lmulaml 0.

| @*

Toal 1 kinda; also GRAR WHEELS, parts
.”lm{ll‘lbl';l‘-“'n::l m’«l;- fals of nll \lud- Castlngs of
Smn il Lathos 'n'm-- sHae Resta, ete. Catalogues free
GOODNOW & WIGHTMAN, 2 Combhill, Boston, Mass

o 6000 Wl

I

can be made In one day with our
oot WELL ACGER. Send for

uger Book. U8 \m.rum St Louis, Mo,

sdo by Agents avlllnunur Rubber Printing
BIG PAY':'I.I‘II‘ID:, Taylor, Broa. & Co,, Cleveland, O

‘ PPLY ENGINEERING,
‘ n . \T‘\Isl:cll. l‘ !, L(“:mll:‘:lu'lo 'Il'l"::n‘vlIcnllll"ll‘::‘nl::;'. ’
’l‘:. (3 “l;l\“{"l.l"‘ u|l‘..l‘|n{llul-':n'.::‘\llnrm\ St., v '

W wph s sotit froe by wall on recelpt of pric u

Machinery and the Nouparcil Wash-
luu“;'l'llnlulr“llul":n unlln tured by Oakley & RKoating, ©
Cortlandt st o wolioations, Mlans anad Eatimates
for Laundrios llullln'll W), Correspondence invited

BYREY. FEARP. LI

-
-

Thie prnpasobbos 10 hunhansd

Patent Mmosphenc Gas Burner |

tor softening palnt with Gas. Ong man rmnuvln
| squnre feot oF paint in one minute, The ONLY DU 'NI(
Ill-\l will burs with Jta mouth downward m|-| un( wat ‘

back
. WATKINS 3M Harrison Ave., Boston, Mass
| e w,* Send for Utroular with Tostimonials

[AMEMBER OF THE N, Y. n.ul. .

Mrs. Stowe's New Novel,
“OUR FOLKS AT POGANUC,”

BEGAN NOV, BTN, 1IN THR

CHRISTIAN UNION.
Special Foat;o for 1877-8.

Lzoxann Bacow, D.D., * Folitiea) Problems

J. L Vixcesy, DD, " Bunday School Papers.”

EDwARD Escresrox, DD, ** How to Hold our Young
People ™

Jos. P. Tuonrson, DD,

R. W. DALE, M.A., Toreim Correspondense.

A Layman's Thoughts
on Freaching '

* LAICTA"™ * Latters from my Libeary. ™

HENRY WAMRD Brecuen, Sermons from Plymouth
Pulpht

Josern Coox, Boston Lectures (condensed ),

LYMAX Annory, Sunday-School Lessons.

Sent for balance of 18577 to Jun. 1, 1879,
for 83. To Clergymen, $2.50,
The firet two Numbers containing chapters of Mrs. Btows's
Novel sent free on recolgh of postal card.
HORATIO C. KINC, Publisher,
27 Park Place, New York.
BlG My pan beats
Is esxy, honest, and pays
Davip C. Cour, (hlm(u F
v 4
AIR COMPRESSORS
FOR ALL PURFPOSES.

A SPECIALTY of HEAVY FRESSURES.

THE NORWALK IRON WORKS OO
HOUTH NORWALK, (.on

*“OLD RELIABLE.” TO KNOW .-\LL
about the Best Pamp (or Paper Makers, Tanoers, Con-
tractors, and for irr fon, send for illustrated amph-
Yet, 3 pages. FEAL .--luuu  Balawinsville, N'Y.

M.page Ploture Book, free.
all to make mooey.
you §lda dsy

WESTON DYNAMO-ELECTRIC MACHINE CO

Machines for Electro-plating, Mlectrotyping, Electric
Light, ete., In addition to testimonials tn our
of Jan. 1. We beg to refer 1o the follows
MERIDEN BRITANNIA Co; RUSSELL & ERWDN
Bexp & Bawtox; Hatr, Ervox & Co.; KICHARDSON,
BOYXTON & OCo: Wi, H. JACKSOX & CO ; STANLEY
Wouxs: RoGers CurLery Co.; Caas. Rocins Bros.;
EDwaARD Mr % Co.; MITCHYELL, VANCE & CO ;
WALK LOCK CO.; HAYDES, Grkx & Co.; DOMESTIC
SEWING MACRINE CO ; ERERBARD FABER - JO8. DIXON
Crrcimx Co.; MUNMIORD & HaN=0N; FAGAX & SON,
and over 30 others. Outfits for NICEKL, SILVER,
Buoxze, Plating, ete. The two highest CENTENSIAL
AWARDS, and the CENT ENNIAL GOLD MEDAL of Ameri.
can lostitute. FPrices from S1235 1o S500.

CONDIT,HANSON & VAN WINKLE
Sole Agents NEWARK,NA.

THE SUN.

NEW YORK.

bouses 3
7eCos

l&’!l'. 18T,

.h the time 3 bes for the renewal of ru‘acng:
tion, THE SU \m remind its friends and weil
ers everywhere, that It is in a candidate for thelr
conyideration and support pon its record for the past
ten yoars it relies for a continuance of the hearty sym-
hy and generoas co-operation which bave hitherto
&n extended to it from every quarter of the Union

The Dauily San s a four-page sheet of 5 columns;
price by mall, postpald, 33 cents a month, or 86.30
per your,

Tho Sunday oditlon of THEBUN isan elght- ,n‘-' shect

| of 6 columps. While giving the news of the day, it also
contains s large amount of lterary and miscellaneous
matter -;rdﬁly prepared forit. THESUNDAY SUN has
met with great success, Postpald $1.:20 & year,
The Weekly Suau.

Who does not know Tue WErKLY SUNT 1t elrculutes
throughout the United States, the (.n\ml A8, and be-
yond. Ninety thousand familles greet ita welcome

o8 weekly, and regand it in the light of gulde, coun-
‘ﬁnr and friend, Its news, editorial, agricultural, and
literary departments make It essentially s journal for
the family and the freside. Terma: Oue Dollar a year,
postpald. This price, quality conaldered, makes it tho
cheapest newspuper pn Mished. For clubs of ten, with
$30 cash, we will send an extra copy free. ddress

l'('lll.l"ll} R OF THE SUN, Now York ctr.

PATENT & H(\Il AND BAND SAW MACHINES A
speciality. CORDESMAN, BGAN & 00, Oncianat], O

Baker Rotary Prescure Blower.

(POSCED BLAST )
Warranted superior to any
other.
WILBRAHAM BROS,
2318 Fraskford Ave.

Paitapzcrais,

The National Petrolenm Gas Co.

Iavo tho only process that will produce pure fixed Gas
}mm |l‘ll‘1'h'ull‘l Uniform and rellable as the dest Coal
Gas, and much more brtlliant, at Aalf cest. Wil furnish
works for Citles, Towns, Manufacturing Corporations;
| also, Portablo Works for Hotels and Private ywellings,

of any Ao requirec. Semd for circular., GEO. M.

| CLALI Uenorm Axont for States of New York and New
‘ Jorsey, P llrwulwn). New York.

=
ol

. R. \VORTIIIN(‘TON
239 BROADWAY, NEW YORK.
Hydmulic Works, Van lln.n t Street, Frooklyn,

Manufsctures Pumplng Engines for Water Works T
dally use at JU stations
Moturs und Water Meters. Seo
SUPPLEMENT, January 2ith, 15T
July 14, 157

Ay Steam Pumps, Water
SCLENTINFIO AMERICAN
Prices lJargely reduced

SHEPARD'S CELEBRATED
330 Serew Cutting Foot Lathe.

¥oot and Powor Lathes, Drill Presses,
Soroll, Ciroular and Band Saws, Saw
Attachments, Chucks, Mandrills, Twist
Drills, Dogs, Calipers, ele, Send for
catalogue of outfts for amateurs or
artisans.
II. l.. ‘lll-’l‘\l n & Co.,
!5“&.]::- St
( ine \uunll. (‘hlo.

o

JOHAN KOOPM ANS & CO.. OF AMSTER-
n AM (Netherlanda), beg to tnform the pudlic in @enerm),

and American mapufscturers in particular, that they
have established a wholesale business for Amerioan
articles, beth for thelr own acocunt and as the repre.
sontatives of several manufacturing copoerns in the
United States. Manufacturers desirous of making thelr
products known in Hiand and its colonles, will find 1
1o thelr advantage to address them with muh,m. s and
price current, mﬂn.'(hem full lnformation lbmn thelr
goods,  Reforence, J, Agostind, & Beaver St Y.

FOUNDRY MOULDING MACHINE

Stmple, strong, and practical. The best muchine nwin
al reduood prices. T. F. MAMMER, Patoptep u“‘
-\lnnurm(umr. Branford, Conn.

CODY' PAT. SHAFT
OIL FEEDER
Ade. CINCINNATI BRASS WORKSF




Scientific American,

[DECEMBER 22, 1877
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“\drrmstmrnlﬁ

TN rnct Insortion = -« 75 conts n line,
'B:::.I!.m ench Iusortion « « « S1,00 a line.

nwm‘.pm,w advertinments a! (he smame rate |

by meararement, at tAe wtler pres. {dver
ﬂ:--w st recrived af p-!u.nhm ofice as early
ar lm nnmlw lo au-ur in M.rl

S6. SCROLL INS, $5.

sthe LESTER COMBINA-
n”‘ ‘ll ovineists nl-fa’\cgi..l' -:.“,
ting Table for nlnying,
52'3 l.‘l;‘l'mm‘-a thick to center of 35
tnoh circle. A Turning I.nllu' with
mm ote sot Of bost cast steol Turn-
‘i"onln. An Emery Whee ‘nm-
-x e and narrow fms. A Dy Iinﬁ
\uurhmrm with Sir Stud's Stee
Drilis, which bore \{inmll-‘\r Irnln. '::'I‘tl

~ Iar Saw for cutting stralgh
(i \\':u ond It complete, packed
in case, on receipt of |N.00, of the

scroll Saw alone, -nh'm ‘l|{ ach-
BEvery styje of Hand and Foot Power
?.':“-:xynf'-«.m;- f--r Iiustrated Oatalocues of Tools

Blades, 10c. per dor.

:g:.:’:?:}l’l“:‘n :".;:.(n:lll-n.('.'nh-\ Mechanical Drawing
and Designiy -lum‘v ln:'\fﬂ:l\'\\ul':'rll\l\ SULENT 1
W, L

Box 3713, F. 0. £33 Fulton St New York.

Mmmwmmmnmw

™ h
s Sotting Steam Bollers. Wil burn screenings wit
r;arﬂl' ml’\‘{ul\' of soft coal without Nun r ‘.1 1ress
AF. UPTON, General Agent, No, 220 Congross Stroot
Boston, Mass,

P.BLAISDELL & CO,,

Worcester, YMass,,

sanufacturers of the Blalsdell Patent Upright Drills
and other nm-m‘ Machinlsts' Tools

(’ﬂAlu.}‘.\‘ B. HARDICK,
23 Adams Strect,
BROOKLYN, N X, !

OGARDUS’ l‘\l’l\l‘ l\ll\ll.\\l Ill‘I“\“
8- rinding Bones, Ores, Sand 0
(‘rzclTxm? “l’\lr'\\l (‘Ing f‘r!.suunz:nc 01l Cake, ¥ feod, Corn,

Corn and Cob, Tobacco, Snuff Hugur.,\‘!m‘l.("m l(\-;n‘-‘l“-l

Nlagara |

| = Steam Pump Works. |
ESTANLISHED 1826, l

\

Flaxseod

Cocounut,
:Fcl.N:ndcgg‘:;cvn;K:unnnl b gronnd by unwr mills,
Also for Paints, Printers’ Inks, Pasto Blacking, ete.
JOHN W, Tl((‘;h\u\ successor 10 JAMES BOGAR-
I)L‘;, corner of White and Elm Sta,, Now York.

PES At llu-rlured I'rlvr-.
ICROSCO Oopers Glasses, Speota-
clos, Telescopes, Thvrxuulnl tors.  Send for
Ilustrated Catalogue. R, & BECK.

921 Chestnut St., I‘hnlmlc-lphlu

CAVEATS, COPYRIGHTS, TRADE |
MARKS, EXC.

Messrs. Munn & Co., in connection with the publica
tion of the SciENTIFIC AXERICAN, continue to examine
Improvements, and 1o sct as Solicitors of Patents for
{nventors

Ia this line of business they have aad OvER THIRYY
yeans' EXrEnieNor, and now have usegualed racililies
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada and Forelgn Countries. Messrs
Munn & Co. also sttend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels
Reissnes, Asvignments, and Reports on Infringements
of Patents. All business Introsted to them is done
with special care and promptness, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents and how
o procure them; dircetions conterning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejocted Cases, Hints on
the Sale of Patents, ete. |

Forelgn Patents.—We also send, free of charge, n |
Synopais of Forelgn Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of the world. American inventors should bear In
mind that, as & general rule, any tnvention that i valo. |
ablo to the patentee in this country Is worth equally na
much In Eogland and some other foreign countrion,
Five patents—ombracing Canadlan, English, German,
French, and Belglan —will secure to an inventor the ex-
clusive monopoly (o his discovery among about oxe
BCSDEED AND FIFTY NiLiwows of the most intelligent
people In the world. The facllities of business and
#eam communication are sach that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent ix
§75; German, $100; French, $1%; Belgian, $100; Cans-

Copies of Patents,—Persons desliring any patent !
fssued from 1536 to November 3, 1567, can be supplied
with officlal coples at reasonsble cost, the price de-
pending upon the extent of drawings and fengih of
specifications

Any patent Issued since November 27, 1857, at which
thme the Patent Ofce commenced prioting the draw-
fngs and specifications, may be had by remitting to
this office §1.

A copy of the claims of any patent iesned sinee 1690
will be furnished for $1.

When ordering coples, please to remit for the same |
un above, and tato name of patentes, title of inven- | |
tion, and date of patent,

A pamphlet, containing fal) dlrectlons for obtalning
United States patents, sent free. A handsomely bound

Reference Book, gilt edges, contalns 140 pages and
many engravings and tables lmportant Lo every pat-
eutee and mechanic, and ix & useful hand book of refer.
ence for everybody, Price ¥ conts, malled freo,

Addrees
MURN & Co0,,
Publishers SCIRNTII'IC AMERICAN

37 Park Row, N, Y,

" Non gnwz—m & ¥ and A Slrets,

J

& va{Dio: a 's Calouiating Machines H B, Grant, Boverly 6t., Boston.
COFFEE & SUGAR MACHINERY HARTFORD

EiE SISl STEAM BOILER
Insvection & Insurance
COMPANY.
W. B. FRANKLIN, V. Pres’.

Messrs. C. ADOL PHE LOW & G0., €@ Cudar
J. B. PIERCE, Sec’y.

Street, Messrs, MUNOZ & ESPRIELLA, % Pine

Stroot, Now York, aro \!r Guardioln's Age nis, und thoy
will give prompt attention to all orders for any of the
above machines

Harrison’s System of Grinding!
Muostrated Catalogue Now Ready.
NEW SITANDARD FLOURING

Old Theories, Horizontal Grinders, Slow :
Fine Flour, High spead, and Econo-

MILLS.

Runnors,

Fully Exploded
Ll 1. I w showing he 1( of
mical \mfum hnll\'l\;l \:d'tutx‘w'“' AlL Pvrometers, .. nx, Hot Blast ipes,
Millers and Bditors please addross Boller Flues, Supor- |lon':-'1ll'_~g:-|nr|; I;lll :m[l. !A;l'r x
. ¢ 50 anuing Lol
EDWARD HARRISON, HENRY W. BUI s Peadaay N Y.

No. 135 Howanrd Ave. Now Haven, Conn.

ENCINEERS WANTED

In all towns in Eastern, extreme Westeorn and Southern
gonts 1o sell the bost tw ) |vl-(“ll rod packings

EsTaniisnen 1844,

JOSEPH C. TODD,

(Formeriy of Todd & Rafforty), ExarNeenand MAOIIN
Fiax, Hemp, Jute, l(up. Onkum, and Bagging
Maohinory, Stoam ‘ ngines, Bolloars, oto Also Agoent for
the celebrated and tmproved Rawson & Iuttinger Holst.
Ing Engine, 1 will furnish spocitiontions and estimatos for
all Kinds of machinery
and price Address

J,. C. TODD,

10 Barclay St., New York, or Paterson, X. J.

3 b = '-"—'—==0-

e II-nn-\m\- oo &
H)l(l sl arTy ¥ \« hl\t. X n

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTUREDBY B0 eiciRockDrie Co
SEND FOR PAMPHLET, FITCHBURG MASS.

Mill Stones and Corn Mills.

Weo make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing. specially sdapted to Flour Mills. Send for

oatalogue,
! T. NOYE & SON, lluﬂ'ulo. N. Y.
FOUNDRY AND MACHINE SHOP FOR

Sale or Rent. Wo offer at & bhargaln, our old works,
consisting of three substantinl brick bulldings sheds,
nmple water power and facilities for conducting an iron
or wood working business. Coal, fron, hard and soft
lumber close at hand. Three rallroads. Address
SOUTH BEND IRON WORKS, South Bend, Ind

n Tovels md Ohlo.

Send for descriptive circolar

11
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2493
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*
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"MHOA MEAN
SNILIT B NVALVN
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Anl-lrcnn
oyt g i, M TUVREL F
! llulﬂnrh Hll’uu( Ih»hm. Mnl.

Y IMPERIAL
CASKET.

THE STEINAU

SESFMSFOR ONE DOLLAR!

And New lllustrated Cnhloguo. with instructions how to become Agents.

Our Imperial Casket contalns one pair of Lady*s Bracelets, one uumm Neck Chain and Locket, one set
of Studs, one palr of Sleeve Buttons, one Lady's ~¢( (Ear-ringsand Pin), one Seal Ring, one engraved * Friend-
ship" Ring, one Plain Ring, one embossed Collar Button; all of which are the finest gold-plate, warran-
-Ilo stand the test of solid gold, and exactly as represented by the engravings in this announcement.
ﬂn receipt of One Dollar we will send this grand array of elegant Joewelry, securely pu‘k«l In a bean-
n!ul MOTrHccO casket, poulmld to any address. Our fllustrated c:u.'l' WHe accompanios every caakot free.
* Havipng one of the Imperial Caskets in our possession, we must say, that, while the articles are not
« solld gold, they are beaotiful imitations snd very pretty. each particular plrcx‘ belnz equally as good as aro
mld I the rn) Jewelry stores. "= Enrrors’ HONE AND FARM.
* An honorable boase, entitied to the confidence of their patrons."~Enrror Crnmrrax Wontn.
*We endorse the high order of respectability attached to the Steinan Jewelry Co."—Ep, Bostox Grone.
*To assure our patrons of our responsibility, we refer to any rellable business house in Cinclnnati, aud
by permission 1o the commercial agency of Tappan, McKillop and Co.”  Mall all orders to

bTEIEU JEWELRY COMPANY, No. 5 Arcade, CINCINNATL, 0.
PATENT

OLD ROLLED

VEST POCKET

GATLING GUN.

By I-'nrllu' hrnnllmtl nnd Moul Perfect |
CKET ARM inthe Waorld.
Secural hu l *f and Forelgn Letlers Patent.

By far the most rapid repeating arm over manufac-
tured. Isn positive safegunrd agatnst nocldont, so fro. O
quent with other Fine AnrMs. Aduplod to the usunl
sleo cartridge, nnd can be carried in the vwal pockot with
perfect conyenlenoe, Sold bylhvlrmln nnrnlly Un-
usual inducemonts Lo responsible agents In all sections. |
Bend for circulars.

7, Boston, lus.

All Right Fire Arms Co., Lawrence, Mass, 460, 1 Chamibers SR .
Puncmg Dmp lhmum-n and Dies, for worke | MACH ' N lsTs, TOOLS.

un |

SHAFTING.

le fact that this shafting has 5 per cent, greater
|‘lh. A finer fAinish, and I8 truer o gauge, than any
srin use, rondoers it umlmlblmll;lhomm‘l economical

if the CELEBRATED

G, nnd furnish Pulleys, Hangoers,

ol ut‘ m-. I'ﬂﬁo list matled on

8 & AU(.tllLlﬁ\%.‘
s
T ana Mlilwankie Win.
niln store and for sale by

1HOIY TYw

b 0lso Um role mnnufaoturers
s Par.CournN
ot £ the mont appr

\ npuhcuuun to

Street, 24 and &l Av--nnm
190 S, Canasl Street, Chi
5 3tocks of thls sha

FULLER DA
wEO. P LA« E

ing Metal THE STILES & NEW AND IMIMROVED PATTERX
PREBSES ‘l' "ll(‘l(l-.l( \ lu- S8 CO., Middletown, l Sond for new HHlustrated cataloguo. ’.
o O

JPRIGHT DRILLS

; Lathes, Planers, Drills, &e.
NEW Hav B‘ MANUFACTURING CO,,

SEND For
New ll-vcn, Conn.

CIRCULAR

ACME

THE l-‘()()'l‘ . g
H B ‘C K F-O R D G/‘) /‘//7/70//0 Goared, Scrow Cotting, Cuts r!-u}"l;g:?m ulxt)tgfr
e = RS | threands, Prico Bighty l)nllnr- Hond for olroular,

& CO,t lnollmntl Ohilo,

*Tuw -
o BeLePites.

KNUW ERVATION,” n book for everybhod
Price 81, sont by mml, Fifty

H ariginal  prescriptions, elthor one
of which Is worth ten tmes the

‘nu o of tho hook (ml 1 \hulnl nwardod tho author, The

Soston Herald Nl: he Sclence of Lifo is, boyond
ull comparison, (he

A now .\lmnvnl Troatise,
Scimyon or Live,

YALE

IRON WORKS,

Now Haven, Conn,,
Hullders of the YaLs V :m‘lru..
tha best ruﬂ most  Eeonomical,
alv:l :o'r for nudurlmﬂm\ uno : nlno

OMIZONTALS, with or w
b (lm Teider Cut-om, r without

mml
Physiology
ustrntod

oxtm-
ordipary  work
nvur prublishod.”
muphlvl nont

on

An
yitke. BURCIAL TOO LS made to ord:
Wl ab prices that -Infy Compe
tion, nd for Clroular.

PERFECT s

LEFFEL WATER WHEELS,
With recent improvements,
Prices Groatly Roeduocod.

7000 in successful operation,
FINE ¥EW DAMFELET FOR 1977,
Sent free to those interested

James Leffol & Co.,
Springficld, O
109 Liberty 5t., N, Y. City,

S —

The Koch "lll'ﬂl Fllo, for proserving

and price rodueed.  Subweriboms 10 the BOIENTIFIO AM-

o of this papar board oldu
TROTENTIFIC MR e
overy one who wishos to preserve the [-wr.

Address
MUNN & CO,,

Inscription
Nocossary

NEWSPAPER FILE

magnzines. and pamphlets. bins foen m«rnlly lmnm"d

ERICAN and SCTENTIFIC AMERICAN BUPPLEMEXT onn bo
" vplk--v for the low pﬂm of $1L50 by mall, or $L.35 ot the

for

Publishors SOIENTIFIO AMERICAN,

THE

T A NER L OO..
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.

TORPEDO VESSELS.

sServiee

GRO. PLACE, 121 Chambers St

By Mn. DONALD
A valuable paper, Intely read before the Cnlu-l
s Institute. Helng s fall exposition of the Tor-

Now York Agent,

ON.

podo-boat systom, from the earilest efforts to the present

| timao,

Giving dimensions and performances of the

| sovoral sizes bullt by 'hornyeroft Bros,. tor the variocs
governments, highly Interesting trials of these boats,
and experiences in war, and a deseription of the t

«

OTpe-
1..(. uwl 1 illustration. Contained In BCIENTIFIO
AN SUPPFLEMENT No. 7. FPrice 10 cents. To

] M ALLEN Prrs [ b'v hml nl this umv ° nnl! of all ne ';dn.jrr'

Steel Castings,

From A to 10,000 Ibs, wolght, true to pattern. An Invalu.
able substitute for forgings, or for malloable lron oast.

ngs requiring great stre n h ‘rn(l for cireular and
orice list to CHESTER STEEL CASTING COMPANY,
WELINA \'I‘l(l.lr'l'. I'IIII.A DELPFHIA, PA.

W

OODWORTH .“lfll}'.\(‘ﬂ PLANERS, ‘lﬁ. Planers
and Matchers, §50. S. C. HILLS, ¥ Chambers

Street, New York,

POINTS OF A GOOD HORSE.

Guldance of Judges of Ilurvc-
lence.

BEING
Report of the Committee appointed by the New
Hl land Agricultural Soclety to decide upon Rules for
The Points of Excel-

Size, Color, Fymmetry of Hody, Head and \«k

Eye and Ear, Feet and Lim>s, fully described, Speéd s

the Trot, and in Walking, Style and Action, ete.,
the percentage allowed for each quality.

ﬁm
The Standard

Size and ~peed for Malched Carriage MHorses, Gents'
Driving Horses. Famlily Horses, Park or Pheton Horses,

ete.
tained in

An excellent Gulde In selecting animals,
SOLENTIFIC
103, price 10 cents.

(nn.
AMERICAN BUPPFLEMENT NO,
To be bad at this oflice and of all

newsdenlers,

H.W.JOHNS" PATENT.

‘ ~ §§1 %R?AT.Q 3

Liguid Paints—all shades, finest in the world.

Fire Proof Pnim. for Wood work, &e.

Roof Paint, for toofs, Iron Work, &o.

Roofing, with whit o Fire Proof Coating

It ool Conting, for restoring and {\"‘M"‘l\l old roofs.
Cem otorts, Furnnces, Leaky Roofs, &o.

nm Pipe lmtl Boller Coverings,

Steam Packing, Asbestos Bon rtln. F r

(mulnru. lenlhlnn nnd Roofing

These articles uro ready for use, and can be

Llllctd I&y any one. Send r--r ﬁanwlo-, I’-mphlou.
sts, Lo

H.W. JOHNS MANUFACTURING COMPANY,
87 Maidon Lane, New York.

PHILADELPHIA BRANCII, 406 Arch St.
R & CO., Boston.

roof
c.

Also | DOWNIE TRAINE
on. W uv:.\ PRTED & CO., Columbus, Ohlo.
salo by |3 M. BUCK & CO., &t Louls,

PARKER & 00", Ko Orloans.
'rumn BON & UPSON, San Francisco.

THE PRICES OF GENUINE

Wlllam Wal

ARE NOW SO LOW

That it is folly to buy any other kind—thas is if you wish
a good, reliable time-keeper. Those who live at a
distance can make an intelligent selection from our
stock, which is the largest in the country, by sending
for our Price-List, which describes overy grade, and
gives prices of each. We only sell these Watches In
solid Gold or Silver Cases. The movements in the siiver
cases are exactly the same as in the gold, and in
this respect one Is no better than the other, All grades

| are now made both as key-winders and stem-winders.
| We send single Watches to any part of the country.

no matter how remote, by oxpross, with Bl to Collect
on Delivery, with priviloge of exsmination beforoe pay-
ing. No Watch need be taken that (@ not entirely satis-
factory. Wehave sold thousands of Watches on this
plan during the last ten years, and to every County
and State in tho Union, When you write for the Price
List, please montion that advertisement was seen in
SCLENTIFIO AMERICAN, Addross

HOWARD & CO.,,

No. 222 Fifth Avenue, New York.

This papor will go to many out-of-the-way places,
such as Forts in the Territories, Mining Camps, ete.
Watches can bo sent to all theso places with perfect
safoty, at our risk,

Diealers noed 0ot write 10 o, 00 we take 0o dbconnts. We caly sall
wm.o—-umuum-mmn—.

= 1872, 1874, 1875,
SCIENCE RECORD.

A fow coplos of Shuo plendid books are offered at
tho following 'b
o lnllowlnu nro lho MOSE DOte-

et etninal o
('mcm ; W
%?%ﬂ
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Ry D emaoar,
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MUNX & CO., Punuisuens,
¥7 Park Row, Now York city.
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A CURIOUS POCKETBOOK.
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(POSTAGE PREPALD.]

: | ;
countershaft seen in the extreme left of the illustration. | a very massive flanged pinion, a Jarge pitched and beavy cog-
This conntershaft will run s fast as 120 revolutions per min. | wheel upon the pug shaft, which is a forging of Bessemer
ute, and is fitted with a small fiywheel to steady its motion, | steel, and runs through the machine, pugging and working

Weillustrate an ingenions combination in which the frame
of a pocketbook, n cigar ense, and a revolver are united.
The advantage of such a pocket article will be readily per-

!
i

ceived, as it forms a convenient mode of carrying a revol-

ver for protection, especially when attacked, as
it can be fired at a highwayman when banding
the pocketbook. The revolver is armanged at
the interior, and is attached to the frame, being
separated by a metallic partition from the fold-
ing pockethook, which does not appear in the
illustration, being on the other side. The trig-
ger is made to swing downward for firing, and
can be bent upward into a groove, secured by a
catch when not in use. The opening in the side
of the frame, shown in the engraviog, is closed
by & hinged cap, which is opened and shut by
the action of the trigger.

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

— A - 5 A ———
" BRICK-MAKING MACHINE,

There are several distinct classes of machines in
brick-making, which are respectively indicated
by the character given tothe clay before arriving
at the stage of finished bricks. There are the
dry and pulverized, the semi-dry, and the wet or
plastic machines, each of which claims to bave
special advantages. Probably, however, the
medium condition of the clay will give the most

satisfaction in the after burning, and to secure this is the
object of the machine of which we copy the illustration and

description from Iron.

The clay is filled into wagons and hauled to the machine nal ; ‘
by a winding drum of the machine itself. The power countershaft is a friction |'hl|("b. vf'l:}(~l. connects :mox!..:r'
(about 14 horse) is communicated from the eugine flywheel | pinion to this shaft, and from this pinion the two crushing |

The shaft is carried by’ one outside plummer block, and a | down the clay to the die chamber at the right. The clay is
plummer block and wall box in the wall, On the end of this | here forced from the two sets of dies on eitherside of the die

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

The interior faces of the dies are composed of
best hard gun metal plates, overlying one anoth-
er. Sheets of felt at the back absorb the flow-
ing lubricant, and by transferring it to the pass-
ing clay between the orifices of the plates keep
the sliding surfaces perfectly smooth. A spe-
cial mixture of metal, harder than steel, is used
for therollers. The hauling drum shaft is car-
ried at one end in aplummer block fixed in the
wall, and at the other in a bearing and strong
cap against the side of the main framing. This
drum shaft is driven by a pinion from the large
cog wheel on the pug shaft, and is connected to
the drum by a dog clutch or carrier. The pinion
drives the carrier through a friction band. The
hauling drum has the carrier clutch movable, sli-
ding on a feather key, and fitted with a long
shifting lever, projecting upwards to the loading
| first shaft is a strong cast iron pinion gearing into s cogwheel plalform.. The bauling drum can th\.w be readily lhr(nw.n
upon a second countershaft, which is carnied at one end by | in and out of gear, and nt. the same time a strap bruko? is
{ & plummer block and wall box in the wall, and a bearing on | fitted to the drum shaft with a 1”.“‘: |1pni:hl lever, to give
the other end in the mwain frame of the machine. Upon this command of the load or trucks in running back.

It is stated that 9,000 feet per minute, measured on the

A CURIOUS POCKETBOOK.

to the pulley, of considerable diameter, upon the small | rollers are driven.  This second countersbaft also drives, by [ rim, is a safe rule for speeding circular saws.

BRICK-MAKING MACHINE,
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THE BEST CHRISTMAS GIFT.

If any of our readers desire to make their wechanioal |
friends a sensible and valuable Christmas or New Year's
prescat, let them donate a subscription 1o the SCIENTIVIC
AsEmicaN for a year. Unlike a book which, after being
read, is put away on & shelf to be referred to only at inter
vals, our journal appears as a fresh gift every week in the
year, Inden with intelligence of all that is new or interesting
or valuable in the entire scientific and mechanical world
There is no present which would be of such dircet value to|
all classes, from the young amateur to the old and skilled
workman—and certainly there is none which will do more to
educate both and teach or aid them to think for thomselves, ‘
'No one following any branch of mechanics can afford to
fall behind his time, aod it requires but a little while to do
thiz. The easiest way to keep posted as to what is going
on is to read the SCIENTIFIC AMERICAN, where everything
is presented in condensed form, so that the reader can get
right st the gist of the new ideas. Irformation of this Kind
is invaluable, and he who puts it in the way of a friend is
doing the latter a genuine service, The SCIESTIFIC AMER-
1oax snd SorrLEMENT together would form a splendid gift,
and render the recipient, at the end of the year, the |u....-“..r“
of a large encyclopredia of the most fresh and interesting
information., The price of these two journals tuken to {
gether is but seven dollars. The SurrLeMeNT slone con-
tains in pripted matter the same amount as seventeen books |
of 400 pages cach, besides over 2,000 illustrations. To pre-
' pare this and the SCIENTIFIC AMERICAN, not only is every
source of information in this country carefully examined,
but many hundred costly foreign journals, reports, etc., are |
sifted for important new ideas and discoveries. Forany one |
reader to attempt to obtain the same information by the
same means would involve a very large expenditure of
money, besides the time of several skilled experts. It i-‘
generally admitted that the SciexTiFic AMERICAN and Suvr-

— | PLEMENT contain all that is interesting and new; and that

| other journals can do no more than present incomplete views
| of the field, or of such portions as relates to their particular |
|specialty. There is no other way whereby a parent can give

'his son a liberal education in the arts and sciences for so |
moderate a price, than by placing before him our two jour-
nals: and certainly no better Christmas gift could be sug-
gested than the means of obtaining so much useful, valu.

D e s E
SCIENTIFIC TRAVELING EXPEDITIONS.
The Woodruff Scientific Expedition, which some months

departure in October last, has, as our readers are doubtless
aware, been postponed, and will not start until some time
next spring. Among other claims which the projectors of

originated with them, and therefore was something quite
unique and unexampled in its way. This statement cannot
be fully substantiated, inasmuch as the Woodrufl scheme is
not by any means the only one of its kind. In fact there
were like plans projected probably before it was thought of,
and there are various others now in existence. As in a
round-the-world voyage it matters very little where one

Price 10 cents.  To be had at this office and of a!l newsdealers.,

1. ENGINEERING AND MECHANICS. —Improved Pendulum Pump.
Mustrations.—~Hewkins' Worm Gearing. 1 figure. |
Boller Inspection. Rules of the English Board of Trade. Instruc-
tions o Suryeyors. Working Pressure for Cylindrical Shell of Botlors.
Conditions and Factors of Safety. Formula for Determination of
Strength, eto.~Corrosion in Bollers. Report of the French Steam
Boller Commission, by M. Haxer-CLenyw, Minlog Engineer In-Chief,
on the Corroslon of Bollers by Sulphurie Acld Deposited by Smoke, |
Full and instructive nccounts of several explosions. i
The Frue Vanning Ore C mtor. An of the working and
profit of the yaaner st numorous mills, forlead alimes, gold-bearing ar-
sculeal pyrites, fron sand, “dust " refuse, gold sands, oto,—Metals |
Accompanying lron.

II. LESSONS INX MECHANICAL DRAWING, By Professor 0. W, Mac- |
Coun, Second Sorles, No. XVII. The Serow Propeller, continued.
How to Deslgn and Correctly Draw the Borew Propoller, with all the
problems that arise, s Radially KExpanding Piteh, oto., ete., fully ex-
platned and lustrated by 6 fguros.

1L TECHNOLOGY ,~New Loom Hurness. —Designs for Modorn Itallan
and French Jewolry —Dismonds and other Proolous Stones.
lo_woduuon of Frescoos. By COUST Lupovico pe COURTEY.
New Method of equally Illuminating surfaces Lo bo roproduced.

IV. ELECTRICITY, LIGHT, IIEAT, ETC,~The Newtonlan Dissolvi
lantern. 5 Ogures.—Now Lantern Slide, | figure.~ilolman's Life su::
for Microscopes, | ustration,

V. MEDICINE AND HYGIENE —Loctures on Puralysiéand Convalstons
4 Effects of Organie Disesse of the Hraip, Delivered at the Bellevus
Hospital Medical College, Xow York, by . k. BROWN-SEQUAND, M.D .,

from Europe will not militate against their benefits to in-

| Gaze's, und Stangen’s, schemes belong to the first, and the

starts from, the fact that the other expeditions are to sail

tending participants on this side of the water. Hence we
give a brief summary of the objects and purposes of each
of these schemes, in order that our readers, in the interval
which must now elapse prior to the departure of the Wood-
rufl vessel, may have an opportunity of making compari-
sonsand a judicious selection of the particular scientitie
expedition which they will patronize. We use the adjective
scientific,” not beeanse the projectors of the schemes other
than Woodrufl's lay claim to it, as does that gentleman, but
rather because it is fully as applicable to their plans as to
his.

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

rest to the second class,
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Eaibencing iistory of the Centanntal Exhibition. New Tastrated |

I. Cook's Scientific Expedition.—The firm of Thomas
| Cook & Sons isso well known as tourists' agents that it is
{ here deemed quite useless to explain their general mode of
‘iopemllons. In fact cireulars, ete,, in voluminous quantities
(are obtainable at the office of the concern in this city. To
| Mr. Cook a round-the-world voyage is a mere bagatelle, and
| he sells tickets which are good for traveling expenses in
l Maine or Hindostan, and for hotel charges in Alaska or Aus-
tralia—or any other parts of the globe the purchaser may
| desire to visit—so that the traveler has only to make out his
own itinerary, and he may pay a sum in gross for the entire
trip and go alone: or he may join an expedition, pay so much
for the privilege, and have his goings out and comings in
regulated per Cook’s time table for the period enjoyed,
Cook’s sixth round-the-world tour Jeft Liverpool on August
25th last, and will return on March 25th, 1878, Price $1470.

| Route same as that of Mr. Phincas Fogg in Jules Verne's

steamers over o given route,
!

“ Round the World in 80 days,” which see for further purti-
culars. It will be observed, however, that in this sciontifie
expedition out of six months 3} are spent at sea and 2§ util-
ized in excursions in the United States and Asia.

2. Gazo's Scientific Expedition is organized on the ssme
plan, but is not to furnish a conductor who travels with the
party. Tickets alone are issued good on railroads and

§. Stangen's Scientific Expedition, —Stangen used to con-
duct expeditions for Cook, and knows the business. Par-
ticipants (we quote from the prospectus) are expected * to
belong, without exception, to the best society,” The voy-
nge Is to last cight months, und the expedition is to depart in
May, 1878, Price $2,080, including a * banquet at the

Kalserhof Hotel, Berlin, of all the members who have taken |
part in the expedition,” when they get back. The route is
ubout the same as that of Cook, that is, ncross the Atlantic, ‘

neross the continent, across the Pacifie, and thon & general
skirting of Asia, a journey through the Suez Canal, across
the Mediterranean, and =0 home. Mr, Stungen proposes
that he shall have absolute power * to do whatever is ne-
cessary for the amusement and instruction of the voyagers."
In this respect he surpusses Woodruff, Next we come to
Grindlay’s plan.

4. Grindlay’s Scientific Expedition.—Grindlay intended
to depart last April, but analogously to Woodruff he put it
to August, and then didn't go, But like Woodruff, he has
not renounced the scheme. e has the steamer Sumatra;
duration of voyage, nine months; route, consting along the
Mediterranean, through Suez Canal, around Asia, cross over
the Pacific to San Francisco, down along the coast of South
America, around the Horn, up along the coast again of both
continents, and then across the Atlantic. Price $2.500.
Travelers pay their own expenses when ashore. La Nature,
from which we are taking this information, naively presents
three reasons why Grindlay’s ship did not sail. First, the
Russo-Turkish war; second, because Grindlay wanted fifty
subscribers and could not get them; and, third, because five
months of the time is spent at sea. The relation of the first
is obscure; the rest are amply sufficient. |

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

6. The Society-of-Voyages of-Study-Around-the-World's-
Scientific Expedition.—This concern has the advantage of
having successfully managed one expedition, and it seems
to be the most practical and sensibly organized of all. Its
subscription is limited to 66 passengers, but if 30 join the
ship sails. Some very influential people in France are giv-
ing the plan their support. The price varies according to
acecommodations. The average charge is §£8,400, but this in-
cludes all the expenses of extensive shore expeditiors, so
that the traveler’s actual outlay for the trip properis not
more than £300. The vessel is a fine fast steamer, and her
route lies to the castwand. It embraces the journey through
the Mediterranean, the Indian Ocean, Malayan Archipelago,
across the Pacific, along both shores of the American conti-
nents, and finally across the Atlantic. This expedition will
start on June 1, 1878 ) .

- ———eetre—
WANTED ABROAD,

The State Department is rendering very valuable service ,
to the country by requiring our consuls to report as to the
condition of trade at their respective posts, as well as to
make suggestions as to the best means of increasing our for-
cign commerce. Some of these reports bear the mark of be-
ing the result of thorough and systematic researches, giving
valusble lists of goods that are likely to find a sale, and
hints as to the means of developing trade. The system, al-
though in its infancy, bas proved very valuable, and our
manufacturers are already reaping the advantage of it. We l
give below a condensation of several of the reports lately re-
ceived, in hopes that our readers may profit by them and thus,
by developing a foreign market for their wares, basten the
spproach of the ““ good time "that seems so long in coming.

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

Articles that find ready sale: Fine castings,
maroon-colored; breast drills and wrenches; c
butcher's saws; try squares, trowels, plumbs,
augers and auger bits; mouse and rat v
cast iron stable fittings; shovels;

ey

i

; leather; and sho
agricultural implements have long

but recently imports of inferior articl
roputation.  The following
the market: Hickory wheels, spoke
mills; ventilators; steam pumps; fittin,
steamn engines; woodworking machinery;
housekeeping and kitchen ant :




o 20,3371

that can be made salable with proper offort:
8, by altering the shapes; wrought iron hinges,

their price; soythes, by conforming to the re-
machines for making tacks and nails; cheap

articles: Hand, back and panel saws, too high
compete with the French, who control the market;
ves, chisols, gauges, and plane irons, too dear to
ith the English; cooper's tools—not the required
L 3 cast iron hinges; barness and horse brushes, too
dear; curry combs, too light; sewing machines,
. _eopp.o‘qﬁonn‘v’!m the last articlo on the above list, the
Cansul-general at Vienna makesa novel suggestion as Lo our
patent system to the effect that onr laws should be so changed
a8 to allow any citizen the privilege of manufacturing pat-
ented articles for exportation to any country where they are
1ot protected, so as to be able to enter freely into competi-
tion with foreigners in their own open markets, The con-
sul urgues that as under our present system the inventor
‘having the monopoly of a vast home trade is earcless of for-
olgn markets and does not eare to relinquish any of his large
profits to encourage a foreign trade, his product is imitated
abroad and soldat a less price, and a trade thus built up
which our home manufacturers find it vory difficult to com-
pete with after the patent has expired. This has proved to
be the case with the sewing machine, the manufacture of
which is now so thoroughly developed in many of the Ger-
- man and Austrian cities that the American manufacturers

cannot compete with them successfully,

The Consul at Chemnitz, in Saxony, states that, owing to
the fact that the majority of the inhabitants of his district
are primitive manufacturing peasants, the prospect of doing
much trade with them is not very good, yet he thinks there
are many American articles that could be sold there, if
proper steps were taken to introduce them. Among these
may be cited wooden ware, mechanical tools, spun cotton,
musling, calicoes, baking powder, dried and canned fruits,
lard, cured meats, butter (at cortain seasons), agricultural
implements, carriages, harness, and stoves. To introduce
‘these the Consul thinks that merchants and manufacturers,
by combining to establish a general depot at Hamburg or
Bremon, and employ skilled travelling agents, might build
up considerable trade in time.
~ Our Consul at Cologne advocates a similar style of pro-
ceeding to develop trade, and suggests Berlin, Cologne, and
Frankfort as the proper places to establish manufacturers’
ageneies, inasmuch as Berlin controls the trade of northern
Germany, Cologne that of the Rhine and central Germany,
and Frankfort that of the south. It is suggested, howover,
by the Consul at Leipsic, that as the great spring and fall
[1irs of that eity attract buyers from all parts of Saxony and
central Germany, & sample depot of American goods, espe-
cially at the spring fair, in charge of a skillful salesman,

- would do more toopen a market for the manufactures of
the United States than weeks or months of the scattered
efforts of travelling agents. The same gentleman states that
a great interest has sprung up in his district since the Cen-
tennial Exhibition brought our products to the notice of in-
telligent German visitors, notwithstanding that the people
generally are slow to accept innovations on established
usages and are distrustful of foreign importations, yet the
little knowledge they have of our manufactures has created
considerable inquiry and demand on the part of consumers
which the dealers must satisfy.  As instances, it is stated
that the hardware dealers are compelled to keep many
American tools in stock, as they are considered the best;
stationers sell our gold pens and knicknacks; shirt makers

Scientific Americun,
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From Leeds, the Department has received o lengthy re-
port which, besides giving statistics of the barvest, importa-
tion of wheat, ete., hassome additional information relating
Lo our manufactures, from which it uppears that the lmport
atlon of Ameriean watchos hns nesumed respectable propor-
tions, with good promise of further development, as they
ure looked upon as superior to the Swiss, but vory little
ldunrer, Wi equal to the English and very much cheaper—a
happy medium, which enubles them to sell rapidly.  The

Consul suys he feels assured that a good trade in American
‘ahocs could be established in Bogland, if our manufactur
ers would study the especial requirements of the markot,
sending nothing but just” what the English taste demands,
He also thinks that when our wine makers learn how to
proporly prepare their winesso that they will assume o fixed
:und stable character, Englund will purchase lurgely from us;
and suggests that as the English sell vast quantities of what
(is known as “ British spirits,” made from our corn, Lo the
wine makers on the continent of Europe for giving addi-
 tonal strengthto their wines, that our distillers should manu-
fneture thisarticle and export it divect to the wine producers,

I'rom Japan our Minister writes that thero 18 o fine chance
for our manufacturers of cotton goods, us well us woolen
cloths and yarns, to introduce their wares, The present
market is largely controlled by English houses, hut the
quality of thelr goods iy inferior to American fabries, though
the prices are the same or higher.

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

From Central America our Minister states that our pro-
ductions are of a kind that are much sought after there, but
that our merchants and manufacturers do not seem to make
the same exertions to control trade as do their European
rivals, Their price lists are incomplete, their commercial
representation imperfectly conducted, their packing more
expensive and yet inferior. The German merchants take
advantage of this and successfully rival us in the trade of
that region, controlling the trade of Central America. They
appear to conduct their business more systematically, and
their representation is much more efficient from their preva-
lent custom of sending out young clerks ta be educated to
the bu:iness until they become resident partners,

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

CUCA AS A STRENGTH SUSTAINER.
In many callings it is oceasionally necessary for a man to
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began to use cuca 18 o strength-sustainer, with results o sa-
tisfactory that nearly sll the * first twelve " used the leaves
during all their nnportant matches, There were ten in nume-
bor, and some of them lasted for severnl hours.  The club,
it will be remembered, held the championsbip of the world
and madntained it throughout against all comers, Indians as
woll ns whites,

Their pructice was to serve out to each man at the hegin-
ning of u muteh about o drachm or & drachm and o half of
the cucn leaves, Lo be chewed in small portions during the
progres of the game, the saliva to be swallowed.  The ef-
feet, the experimenters report, was & sensible increase in
musoulur force and an almost entire exemption from fatigue.
The pulse was increased in frequency, and perspirstion was
augmented; but no mental effect was observed beyond the
natural exhilaration of contest and vigorous exercise. There
were no subsequent disagreeable effects; and no alkaline
matter wos used with the leaves, as is the practice in Peru.

On one oceasion, in midsummer, the thermometer mark-
ing 1107 in the sun, a match was played with a club of me-
chanies and other out-door workers, of sturdy build and in
fine condition. The cuca ehewers came out of the game a8
elustic and apparently as free from futigue as when they be-
gan, while their opponents were thoroughly exhausted.

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

] S e e—— ——

Harvard Observatory.

Professor . P. Pickcring, director of the Harvard Obser-
vatory, in his report says that the great equatorial telescope
has this year heen employed mainly in a new and highly im-
portant work—that of measuring the relatve bLrightness of
various celestinl objects. To effect this, new photometric ap-
paratus had to be invented and adspted to the telescope.
Among the most interesting results of the work may bemen-
tioned those derived from a long series of measurements of
the brightness of the satellites of Mars discovered last sum
mer by Professor Hall, of Washington. From these meas-
urements it may be inferred with considerable confidence
that the diameter of the inner satellite is about seven miles,
and that of the outer and smaller satellite about six. Accu-
rate photometric messuremen’s have also for the first time
been obtained of other very faint objects, as well as of seve-
ral planets (including asteroids), satellites, and double stars.
Besides the photometric observations of the satellites of Mars,
their positions were measured with the filar micrometer by
Mr. Waldo, who obtained a series of observations of this
kind which is believed to be second only to that made by
Professor Hall with the 26 inch telescope at Washington,

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

Many geodetical observations were made by Professor

have to keep American shirting cottons; our silver ware | put forth extra exertion for protracted periods of time; as, | Pickering during the summer, chiefly for the purpose of de-

has a high reputation, and one dealer has just successfully
introduced our paper hangings.

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

ception of corn and meal, butter and cheese. The mineral |
products of Penmark are limited, so that iron and steel and |

most manufactures thereof have to be imported. All her
cosl comes from England, and as the prices of coal in Eng-
Jand and the United States are about equal, the experiment
of supplying the Danish market with American coal counld
be tested. American butter, although not so good as the
Danish, is beginning to rival it; and the Consul thinks that
if our dairymen understood the preparation and packing of
butter for export as well us the Danish. they would not
only command the Dauish market, but that of most other
countries as well; he therefore suggests that some intelli-
gent American dairyman should visit Denmark to ncquaint
himself with the Danish pructice.  American cheese is well
liked in Denmark, and its trade could be greatly increased,
The same is true in regard to our agricultural machines,
sewing and knitting machives, mechanic’s tools and imple-
ments, leather, cotton, and linen manufactures, leaf tobaceo,
sugars, molasses, ete, Direct steam communication is .rc,--
commended as one of the many things necessary to establish
this trade.

The Consul at Bristol, England, also advocates the com-
bining of merchants and manufacturers to estabilish agencies
for the sale of such articles of American manufacture or
growth as through their superlority or cheapness will l.ne
likely to find n market there. He mentions that the main
articles of export from the United States to that port are
beef, butter, bacon, cheese, canned meats and fruits, flour,
grain, oil cakes, olls, sugar, tallow, clocks, melodeons,
wooden ware, leather, and some little machinery.

| for example, a sailor during a storm, a soldier on a forced
march, an engineer in case of accident or impending disas
ter. Frequently, ot such times, it is impossible’to procure
or to prepare suitable food for the increased demands of the
system, or to obtain the sleep which both body and mind

body and mind shall be kept up to their best working capa-
:clty.. In every part of the world and in all stages of civili-
| zation, men have discovered means more or less eflicient,
moreor less harmful, for meeting such emoergencies; and
one of the hardest lessons of human life and experience has
been to learn how to use such aids to endurance without
{abusing them. Even the most useful and least harmful of
ﬁhem—ica, coffee, wine, tobaeco, and the rest—are mis-
| chievous if not worse when used habitually or in excess;
| while others, like the various slcohiolio bevernges, are apt
to disturb what is so essentinl in critical omergencies, the
:propcr action of the brain, It is natural and proper, there
| fore, that those who recognize the practical need of the race
| for what may be called spocinl foods, should tuke a lively
I interest in the demonstration of means for securing the good
results aimed at by all of them, with the least possible phy-
aieal and mental risk. The latest claimant for this respon-

require. Yet it is desirable, perhaps imperative, that both |

|termining the eflfect of atmospheric refraction upon the
measurement of altitudes. These observations were made
with instruments of Professor Pickering’s invention, which
are very portable, while at the same time they promise to
yield results of great accuracy.

e —— e r— ————— —

Singlng Mice, 2

In Nature wasrecently published an sccount of a singing
mouse. A correspondent of the SCIEXTIFIC AMERICAN
gives us his tesimony to a fact which is rare, though as
certain a¢ that canaries sing. A fow winters since, while
one of his family was amusing herself at the piano, a mouse
made his appearance on the threshold of the spartment, and,
undismayed by the light or the presence of the family,
chirped and carolled with intense satisfaction to itself, and
to the great delight of its audience. Frequently afterward,
but always in the evening, the rure songster repeated his
performance. The piano Keys were never struck that the
mouse did not follow; but when the ifnstrument was not
touched, the music from the mouse would come, as if fora
reminder.  Sometimes the little animal made himself visible
and sometimes was hidden in the pantry which; for reasons

sible position is the leaf so long used by the mountainecrs obvlous to housekeepers, he, she, or it had selcoted us an
of South America—euea; and perhaps the most instructive [abode.  One eévening the mouse was traced to the stairway.
test of fts virtues thus far made is to bo credited to the To- | Under the carpet sat the little creature, throwing his soul

ronto Lacrosse Club, & company of intelligént gentlemon,

linto his song. A lamp was placed beside him, and the

| most of them occupying high social and professional posi- | family stood and looked and listened for half an hour or more.

| tions, and all of sedentary occupation. Tho latter point is |
| important, since men of indoor Jife are not the most favor-

| able subjects for occasionally putting forth violent and pro-
ltracted physieal effort; while the matter of intelligence is
lnnt less important in determining the value of their eati-

| mate of the ald recoived by the use of cuea.
In the spring of 1876 several of the members of the club

His head was up, and the movements of the muscles of his
throat were plainly visible. Unfortunately our correspon.
dent undertook to capture the singer. Many mice were
caught and each was given twenty-four hours grace to sing
for its life. But never after the treachery of the trap wos
tho sound of the mouse'’s carol heard. 1 caught he died and
made no sign.
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80-TON BTEAM HAMMER,
At the works of Sir Wil
Jam Armstrong & Co., at Els
wiok, England, isn thirty-ton
steam bhammer, which was
constructod by the Messrs,
Thwaites and  Carbt, of
Bradford, England. The ham-
mer has o 80-ton tup with 12
foot stroke, and the steam
oylinder is 48 inches in di-
ameter. As will be seen in
the engraving (taken from
Engineering) the frame s of
a very simple and massive
design, It conslating of two
standards of circular section,
slightly tapering in dinmeter
and Inclined inwands towarda
the top. These standards,
which are each made in two
sections, are 25 feet high, and
the total height of the ham-
mer, from floor line to top of
oylinder cover, is 42 feet 9§
inches, a dimension which
will give some idea of the
enormons size of the struc
ture. The clear span be-
tween the standards at the
floor line is 19 feet 10 inches
- —e A @
STEVENSON'S SUSPENSION
RAILWAY.

At a meeting of the British
Association, Mr. G. Steven-
son read a paper on *‘ Street
Locomotives,” in which he
described the somewhat sin-
gular system of constructing
railways, of which we copy
an illustration from the En-
gineer. The engraving almost
explains itself. The rails are
supported by strong wronght
fron clips suspended from
brackets projecting from up-
right columns fixed on the
out edge of the pavements in
streets, while the carsare also
suspended from the rails by

Scientific American, (DecEMBER 29, 1877.

are usod as organs of commo.
tion and prehension, often
branching. From the appear
ance of thelr temporary or
gans, rosombling roots, the
clnse of anlmals has recelved
it nnme of rhizopods, mean-
ing, literally, root-fooled. In
compensation of the small.
ness of these crentures, thoy
muke up in numbers, and it
I8 questionable whether any
other olnss of animaly excecd
them in importance in the
cconomy of nature.  Geolog-
1enl evidence shows that they
were the starting point of an-
imal life In time, and their
ngeney in rock making has
not been exceeded by luter
and higher forms. With the
marine kind, the foraminifern,
we have been longest famil-
fnr.  The beautiful, many-
chambered sholls of these—
for the most part just visible
to the naked eye—form a
large portion of the ocean*
mud and the sands of the
ocean shore. Shells of for-
aminifers likewise form the
basis of miles of strata of
limestone, such as the chalk
of England, and the lime
stones of which Paris and the
pyramids of Egypt are built.
Fresh water rhizopods,
though not so abundant as
marine forms, are, neverthe-
less, very numerous. They
mainly inhabit our lakes,
ponds, and standing waters,
but they also swarm in sphag-
nous swamps, and ever live
in newest earth.  Professor
Leidy has devoted several
years of study to the fresh
water rhizopods of the east-
ern portion of our country,
and his especial object in the
past expedition was to inves-

means of steel carrying rods
descending from the axles of
small traveling wheels. Either
horse or steam power can be
used, the engine being suspended in the same manneras
the cars. Among the advantages claimed for it are that the
roadway is not cut up, and that the resistance to draught is
materially reduced.
—_——mt - ——
Rhizopods,

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

END
ELEVATION

STEVENSON'S IMPROVED SUSPENSION STREET RAILWAY,

tigate those which are to be
found in the elevated regions

IMPROVED THIRTY-TON STEAM HAMMER. of the Rocky Mountains,—
Mining and Seientific Pre ».
Bridger, the Utah mountains and the Salt Lake basin, in O

search of rhizopods, He has been engaged for along time| TaE San Francisco mint is the most productive institu-
on 4 memoir on this subject, which will eventually form | tion of the kind in the world. Its coinage last year amounted

one of the series of the quartos of the survey. | to $42,704,500 more than the aggregate production of the
The rhizopods are the lowest and simplest forms of ani- three largest mints in Great Britain.
mals, mostly minute, and requiring high power of the mi- —~ o

croscope to distinguish their structure, While most of them | It takes 80,000 feet of lumber per day to run the Consoli-
construct shells of great beauty and variety, their soft part " dated Virginia and California mines. One half of this goes
consists of a jelly-like substance. This the animal has the down the old shaft and one half through the C. & O. shaft.
power of extending in threads or finger-like processes, which | The total requirements are 2,400,000 feet per month.
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DECEMBER 20, 1877.]
THE UCHATIUS 3‘2;&!; STEEL GUN,
The Uchatius bronze steel gun is ount by placing fi the
centor of the east iron mould a cylindor of copper, which,

by absorbing part of the heat of the molten metal, causes

rapid chilling of the central portion. Both the interior and

exterior portions are thus formed of the same quality of

metal. In five minutes the entire mass solidifies. [t was,

however, found that a deep recess was formed in the top of

tbocutlng.uchownlnli‘lg, ) i
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and 6 are the section and oxternal forms of the gun, nnd the | sists of the plate, g, through which passes the spindle of the
Im;g|u out shiows both the gun and ita Hmber, square-threadod .-«-'rcw i, in Fig. 9, which carries the cross
I'ho axis of the trunnions Is in the same horizontal plane | bandle, K, which ‘In ll;--;( wrun:d ‘hy a catch, m. A slight
o8 that of the piece, and the trunnion arms themselves are pressure on the long arm, o (;! the catch rcleu;es thc nose, ¢,
hollowed out conically on the face. The plece is vented ’ when the handle is free 0 move until it becomes bOﬂlOﬂ;l’.

vertically a little in front of the breech-block slot.  The lat- | when the spring prosses on the second nose, p, and secures the
ter Is cut laterally noar the breech and right through the of 1
piece,

The & y " : handle in a new position.  As the thread of the screw is now
: e gun s h‘lglllul at the right side with a small | withdrawn Into the block, the latter can be moved outwards,
| screw sight, scrowed into a patch on the gun in front of the | towards the left, and when the loading is completed, the

General Uchatius met this difficulty by the addition of a
sand mould, so as to form a dead head, in which the metal
remained in the molten state for a comparatively long time,
and so filled up any recess (Fig. 2). In Fig, 8 is shown the
mould ready for casting a field gun with the interior copper

cylinder. The core is -eventually entirely removed by the
boring bit. In a gun whose bore is about 31 inches, the

bronze is compressed by the introduction in succession of
six steel mandrils (¢, Fig. 4), which are forced home by hy-
draulic pressure. The mandril is formed at the end in a
truncated cone, so us to force the metal outwards and en-
large the bore, giving a calibre of 3} inches. B, Fig. 4, rep-
resents an annular support on which the gun rests. Figs. 5

FlcC

THE UCHATIUS BRONZE STEEL GUN.

trunnions, and a tangent sight, R, at breech end of the
piece. Looking at Fig. 6, we see that the bore, shot and
powder chambers have different calibres, and that only the
bore proper is rifled. A copper bush is screwed into the
breech end of the powder chamber, for the reception of a
copper Broadwell ring (Fig. 8). The breech block, Figs. 9
and 10, is also of bronze steel, and rectangular. Along the
upper and under surfaces run a projection and deep groove,
ensuring, together with the ribs, 7, a perfect fit when

the block is home. The loading cylinder, %, is dovetailed
into the breech block, as shown, so as to be capable of move-
ment forwards and backwards. To the left of the breech |
block is attached the arrangement for moving it. This con-

7

arm, o, i3 again pressed and the movements reversed, and
SO on.

The projectiles are of four kinds—common shell, shrap-
nel, carcase, and case. Rotation is given by means of four
copper rings pressed into undercut rings around the projec-
tile. The common shell, Figs. 11 and 12, is of the so-called
double wall description, which has for its object to give as
many splinters as possible of a size sufficient to kill a man.
The inner wall is cast so as to consist of twelve horizontal
and parallel rings, grooved longitudinally by deep lines of
weakness. The fuze hole is separated from the interior by
a diaphragm cast into the neck of the fuze hole. The shrap-
nel, Fig. 18, hus the powder charge at the bottom, separated

THE UCHATIUS BRONZE STEEL GUN.
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" '-"'m" thick ited through New Inventionws, Upon the edge of a (m'-l which hu..d n-r»riv‘o- the netion of
'Y hb?.mm the ee:::l?hmo.::rlllp;mm the fngu Mr. John W. Wallace, of New York ('it_v,. i; lih(' in;'et;u-r ! tl;vw‘-u:::“ ll:u;l'-:-::vnl(;:':)';l“f::t::vt'l':‘l:s’\;,ndt;'r‘m;:‘n':‘c:':,::
ol ey R S ol s By Single i oA IR B . Rl -’4 ';':"‘:ﬂ‘u';" ‘{'rnm. the Iu;d\' 0; 'l‘hc metal, but clings thereto in the lom;
tion, and a ch:l:: d:wn l::e center, as well as other chan- “An ingenious combined Cane mlul l':rnb\r'vlln h:-" r:"“."" | :"l'(':"( “'r:-:lf)lr:':;:;:u;‘ l;\‘l::llllll;i'{ll:“l,w! :Lrt;:‘:‘l;u; cl): .il::- :':'r:)b:;i li.
nels leading to the fuze holes, aro filled with menled powder, | mlonhzd by '.\lr. :\lc:m*“h‘rn({‘(F:'i':'(::.w‘l:i(-ll‘ lll‘:-x::ll;t‘ hlln.- cumforence of (he stone, as say &4 F) §¢ ahould Tekve Eou.
bl ank'm“l:i:llkts mpmt"‘“;::(’l“;:l;':':g':;‘:“ Il‘:- 1'::1‘ l::cll“r:"llx:li‘l:.wll"l'wnulI:nllm\' split handle, made of a|tact with the tool at the point of the tool denoted by D;m.
o ‘n“l‘:i:l:m Iten s'txlphur is run. Percussion and time ! fixed and hinged M’clin.n, locked in suitable manner. The ' stead of, doing this, however, the metal al'lh«- extreme edge
- e mod 16, are nsed. The gun carrisge is made | runner is locked to recessed or perforated catches of the | gives way to the pressure and does not grind off, but clings
%Pk‘;::‘:: slee'l'slrengﬂ;onul with angle iron. The stick by an axially turning spring sleeve.  The arrange: | (o the tool, leaving a web, as shown from D to E; whereas,
sihom 1 h' vy guns are intorchangeable.  The | ment seems to be simple, compact, and convenient, if the same tool were held in the position shown at G, the
gt b ':n;oﬁ‘nlwll of 16.11b. and at 2,000/ A new Traction Wheel, patented by Mr. Willinm Tren- | point, F, upon the stone would mect the tool at the edge
e thm';s ; c?ire veloeity than ll'w I.‘n"-l Ib. shell of  wick, of New York city, improves on the device patented | first, and would cut the meta clear away and not leave a
D S ee"l';:! light un.a are. however, inferior to by him December 8, 1872. The invention consists esson- feather edge. Now the amount of the feather edge will be
e g::of the same cgnllbrc. .Krupp guns also cost ti.nll,v of amovable web or center section supported on roll- | greater as the facets forming the edge stand ot a greater
::eexmgugrnﬁmesu much. The Austrians are highly sat- !ers or wheels arranged within a revolving traction wheel angle um; |;> :uu:th:-r. s0 that, were the fucets ntnrlg'ht angle,
isfied with their guns, which are considered quite equal, and of larger diameter, the web supporti'ng an nx!o made of in~u»n‘al u| 'i'rY'lllllI;ln:l ur.:ulo wodgv: as shown in Fig. 1, the
probably a little superior, to the German Krupp steel guns two symmetrical N‘('(it!n!‘. m.onc wflwn of \\:lm‘h suitable h-ull‘uur ;1';.1.. ;\'u.u'c ;:-wr_v short indeed. . But in all cases
of hzest- pattern. We are indebted to the Engineer for our | opérating mechanism is up[llll‘d.. When traction is applied 'lhv’ n‘al ulr o 5’- ‘l" [:'fl :ll(‘r upon soft than upon ln.rd metal,
llustrations. the position of the inner wheels is changed so as to lhrn“"lln‘ is '“.) greater in proportion as the tool is pressed

their weight, together with the superincumbent weight of | more firmly to the stone; hence the workman conforms the

:

Gnmmunitati;nﬁ the vehicle and its load forward or backward of a perpen- amount of the pressure to suit the requirements by making

= i B ks g — . | dicular line dropped through the axes of the nxle, so that | it the greatest during the early grinding stage when the ab-

2 What the Telephone Heard. the gravity of the load is utilized in moving the '\'chivlv. {jt-(-l is to grind away the surplus metal, and the least during
7o the Editor of the Scientific American : A new Truss, designed for supporting abdominal hernia, ‘ the Iater part of the process, when finishing the cutting edge,

A prominent drug firm having a store in each end of this which may !»c securely huld.to (.hc. body without liability of uml‘ lh:'nclc 'h(‘enlntn.ir.\s r: u!mrpor tool, because whnlcvgr feath-
city, being two miles apart, have recently established a tele-  becoming dlsplncc’«! or causing m:lmlion. has been pnlmnc'd jeredge t tere may be m..uk» off 80 soon as the tool is placed
pb;mic connection, and have now in daily use a set of Bell's by Mr. Barak T. Nichols, of Husl1ngs-on~lhc»ﬂu(lx?n. N'. Ye [ under cutting duty, leaving a flat place along the edge. It
new telephones, whichseem to work admirably. They are Messrs, Luther Jones and James Stroud, of New York ‘ WOlllfi scem, l.hcn. that faces which can be ground in the
<o well pleased with the new communicator that the old sys- | city, have devised a new Sash Fastener, which consists in | position, “‘l“"‘:” to the stone, shown in Fig. 1, and upon a

tem of telegraphy heretofore in use has been entirely dis- | a curved spring plate, secured at one end 0 the edge of the tool of shape 9"’"‘?" to that shown in the figure, should al-
carded. But the purpose of this note more especially is to | sash, and having lugs formed upon the side edges of its “ ways be s_.'mund. Wll'h the stone running toward the cutting
inform you of the singular freak, or wonderful power and  other end, overlapping the sides of the sash. The ends of | edge, as shown in F l.g._l. at the position denofed by G; and
mpzu-in." of this little telephone, exhibited here a few weeks | a roller are so pivoted that its sides may project throtgh a | so lbc.y should, providing that the stone runs very true and
since. An accurate and experienced Morse sound reader  slot in the said spring plate to bear against the casing. | contains no sf)fl or hard spots of sufficient prominence to
chanced to bein the down town store of the above firm, and , A very handsome and ornamental Glass Panel has been i the cutting edge to catch, which would render the
while haring the telephone to his ear heard what he thought | invented by Mr. George Bassett, of Chicago, Il It con- Iopc:rutiou dangerous. These unfavorable conditions, how-
10 be the clicking of an instrument. He took pencil and |sists of pieces of plain, ground, or colored glass, interposed | ever, are always more or Jess existent, under average condi-
paper and wrote what he heard, which proved to be a mes- | between face layers of ornamentally cut-out wood. tions and to such an extent as to forbid the holding of the
sage from the Western Union office there, which was pass-| Mr. Adolph Merkt, of New York city, is the inventor of ‘ tool to the stone with the amount of pressure necessary to
ing over their wires. He went immediately to that office|an ingenious Leaf Turner for music. It consists of a|remove a quantity of metal, as is necessary in the carlier
udasked the operator if he had just sent the message which slotted guide casing secured to the piano or music stand, | stages of the grinding operation. Furthermore, if the edge
he then read to him from his telephonic notes.  The Western and having a reciprocating rack bar with hinged fingers, | of the tool does catch in the stone, the damage to that edge
Union man replied that he had, and could not possibly con- | worked by suitable mechanism either by pedals or a front is very serious and entails a great deal of extra grinding to
ceive how this gentleman had obtained it. button, in connection with an angular projecting center repair it, and at the same time incurs a rapid using-up of the

All the explanation that can be given in regard to this is portion of the slot. The guide casing has a hinged front tool. Another consideration isthat it is much easier to
that for a short distance both the telephone wire and those portion that may be opened to swing the fingers into hori- | hold the tool steady, under ordinary circumstances, in the
of the Western Union main line are strung on the same zontal position for arranging them in the leaves of the | position shown at H, than in that shown at G; and with s bad
poles. Will Professor Bell explain to us this strange con- | music. stone it is altogether impracticable to hold it ns at G.  Here,
duct of the child of his genius? This may not be the first —— < however, another consideration occurs, in that the surfuce of
instance of the kind, but I do not remember to have seen any PRODUCING CUTTING EDGES FOR TOOLS AND a grindstone is rarely level across the width of the perimeter
record of the like before. H. HENDRICKS. INSTRUMENTS, of the stone, unless the stone has a truing device attached

Kingston, N. Y. BY JOSHUA TOSE, M.E. g to the frame, which at present is very largely the exception.

——t - r— No mechanical operation can appear to be more simple | As a rule the face of the stone is made rounding in its width
A Brilllant Moteor. than that of grinding a tool to a cutting edge, and hence it | because there is the most wear in the middle, and it is very
7o the Editor of the Scientific American: is that very few persons have any idea of the large amount | undesirable to have the stone hollow across,  Suppose, for

Noticing the communication of Mr, Robert C. Hindley in | of knowledge as well as the skill that may be displayed in Eexample that in Fig. 2 we have a stone that is hollow, and
your number for December 1, page 342, current volume, 'simply sharpening a tool. In the first place, to give a tool 'in Fig. 8 one that is rounding across the perimeter; then to
with the above caption, I turned to my journal 1o examine 8 suitable cutting edge, one must thoroughly understand grind such a tool as is shown in Fig. 1, as say a plane blade,
a memorandum made by ine of a meteor seen about the same  the nature of the material to be cut, and must have had  we may move it slowly across the width of the stone, and
time. The entry in my journal and the account of Mr. | some experience in cutting it so as to know what variation the highest part of the stone will act upon all parts in the
Hindley agree o closely in everything except the date— to make in the tool to suit the variations in texture, close- - width of the blade: but we cannot, by any method, grind
mine being on the 12th, and his being on the 11th of No- ness of grin, hardness, etc., which are always to be found such a tool upon the hollow stone without leaving the cut-
vember, that I am persuaded that we saw one and the same in different specimens of the same material, i ting edge rounding in its length,
phenomenon, and that one or the other of us bas mistaken A cutting edge is formed by the line of junction of tbo" 8o far, however, we have supposed the stone to have an
the date. T transcribe my entry, which is as follows: “On two facets at the point of a wedge. The anglé of these two even surface; but very often this is not the case, and then the
leaving Mrs. B.'s this evening, as I came out the front facets one to the other, determined by considerations of operator, no matter which side of the stone he is using, holds
door T was startled by a sudden glare of light, which scemed strength, and the shape of each facet is determined eithor the length of the cutting edge of the tool atan angle to the
1o come from right in front of me. Throwing up my eyes by considerations of strength or of shape. Asa rule the ; width of the stone, as shown in Fig. 4, placing the tool in
1 saw & large and very brillisnt meteor in the northeast,  harder the material 1o be cut, the more the approach of the the most level part of the grindstone surface. By duing
falling apparently near straight downward, with a slight two facets to a right angle, one with the other; and so like- ' this he effects two objects: first, he obtains a level spot upon
deviation to the east. When [ first saw the metoor it was | wise the greater the strength required, the nearer the facets the stone more readily, and secondly, he diminishes the
about 30 in height and, judging from the length of time it to a right angle. Thus, while the facets of & graver may  formation of a feather edge. The first is because it follows
took 1o traverse the remainder of its course, it must have ~stand at an angle of 507, those of the cutters for a pair of that, in removing a given amount of metal, there will be more
already hlh;ndme or four degrees. It fell through an arc shears or a punching machine will stand at an angle of about = abrasion upon the stone in proportion as the operating area
of about 12" ar 15* in cll, and was about ten seconds falling. 85°, though both may be used to cut fron and steel, In this | of the stone is diminished, hence the workman selects the
When I first saw it it bad a golden hue, which suddenly lattercase, the strength being the main consideration, it must ' highest part of the stone whereon he can find a suitable sur-
:Iydto g::en of lh::u‘ pe:n'atl::ccb:d:.zmdn::; by burn- :eotﬂniued at a sacrifice of keenness, whereas, if we take ' face, and by moving the tool across the M'ﬁ;;dﬂ“ the
mmw“ bymh Sl o um sulphur, case of a razor or a lance, sharpness is the main consid- asperities while he is roughing out the tool $0 as to obtain

pulsating and sufficiently power. eration, and strength is disregarded. There are, however, ‘n smooth a surface as possible for pro \ |
ful to light up the Tennessce shore and the sand bars, so as certain considerations in the production of the cutting edge held the tool still instead of giving it g ,
1o show every log and stump. On looking at my watch, T itself. regardless of the angles of the facet, which affect all would grind away in undulations or grooves confor
found that it was 36 minutes past 6 o’clock."” ccutting edges, and these considerations it is which we pro- themselves to those on the abrading surface of the stone

1 do not write up my journal every night, and muke en- pose to discuss, 'and have but little tendency or effect in '
tries only when something occurs which I wish to record:  First, then, comes the question as to on which wide of a | the same Rel‘vmuﬁng mmﬂ e lﬁ'
heoce I may have made & mistake ws to the date. The pe. Stone a tool should bo 1, and this depends % Mmm ; '

i pe on ground, and this depends upon the it will be readily | that, if he held
culiar green hue of the meteor struck me as strange, and shape of the tool, the amount of metal requiring to be cutting edge in a line with the revolutions
ately the green fire produced by pyrotech- ground off, and the condition of the grindstone, If tho tool  would bhe no tendency to leave a feather
nists by s mixture of bariom nitrate, potassiom chlorate, is held in such a position that the revolving surface of the corner of ““. 2 Tna
and sulphur, Fraxk L. James, Ph.D, M.D,  stone towards th h . ' the edge where the W
Ry o CEEDUMD, o ‘runr owards the operator, the operation can bo per- tool, und this would be of little or no
Osceola, ' ) . ormed quicker, and as a rule better; but it is in many cases question naturally MM‘MII& $

—-———— - (quite dangerous, because the edge of the tool s liable to position, that isin the position relative
n*“q“wwmmm-““: on. _eatch inany soft part or a spot in the stone and o bedragged in Fig. 5, which would require a very

from the finger, carrying them with violence down 1o the space in the width of ' stone
The explanations to Figs. 1 and 2 in my blister beetle ™t (every grindstone should be provided with a rest) and |llou dn‘r-lhnd:%m s
article in your issue for December 1, got transposed. Fig. 1 rendering them very liable to injury by being caught be- cult 1o grind the surface of the tool
i that of Meloc; Fig. 2, that of Sitaris ~tween the rest and the stone. In determining upon which the side view of the operatic o
S C. V. Riuey. | side of the stoneany given tool should be ground, the work- A topresents thetool enlarme

o - takes into consideration the following: the shape of th
Guazies’ Porry: Whitlng, 70 Ibs,; bofled ofl, 20 Ibs. to0). the amon . o8, and |y B B R
‘ , 70 b, : . 100, nt of metal requiring to be ground off, le length of
ﬂu,ud.dd whiting or oll as needed. | the condition of the grindstone, . il i 'lu:o: "&g :!::n: l;:l?, !m

Ry
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toD, and from Bto E, asdenoted by the dotted ares st D,
E:and if during this operation the tool remains an instant
longer in any or either of the positions indieated by the dot-
ted lines, G, H, a hollow spot will be ground upon the tool
ot the point of contact between the stone and the tool; fur
thermore the grinding operation Is not very accessible to the
eye and henco any irregularities are not very easily correc
ted. Forthese reasons it Is impracticable to grind in this
position any cutting edge requiring to be a straight line and
having sufificient length to render much motion In the di-
reotion of D, E, a necessity. Furthermore it is very difi-
cult to hold a tool steadily in position shown in Fig. 6, and
us a consequence no satisfactory result can be attained unless
by the aid of a device whereon to rest the hand; such a de-
vice Is called & rest and Is shown in Fig. 7, at A. Now
suppose wo have a tool of the form shown in Fig. 8, requi-
ring to bo ground on the faces, A and B; then it Is evident
that A can only be ground with the body of the steel, C, out of
the way of the body of the stone and hence in the position
shown in Fig. 7, in which position the tool may be held firmly
and pressed firmly to the stone. It is necessary, however, to
rest.the hand upon
the rest and hold
the tool exactly in
the position shown
in Fig. 7, so that if
the tool catches in
the stone and is
forced from , the
hand it will not car-
ry the fingers with
it, and wound them
by jamming either
against the stone or
the rest, or force

advisable to rest the
tool upon the rest
without the inter-
vention of the hand,
but such is not the
case, because the
operator would not
have sufficient con-
trol over the tool
and it would almost
assuredly catch in
the stone. By inter-
posing'the hand be-
tween the tool and
the rest, the sense of
feeling is brought
into play, guiding
the operator just
how to hold the tool
to prevent its eatch-
< inz in the stone
and  admonishing
the operntor when
the conditions poss-
ess any elements of
danger, which be-
come instantly
known from any
dificulty in holding
the tool steady
against the grip of
the stone or from o
disposition of the
upper edge of the
tool, which the
stone meels, to turn
intowards thestone,
Such nre the main prineiples involved in the art of tool
grinding, and we may now proceed to make some practical
applications of them, First, then, to define the point which
distinguishes whether the stone is running to or from you,
let A, in Plg. 9, represent a grindstone, and B, C, D, E, and P
tools held thereon; and If o radial line from the center of the
stone forms an obtuse angle with the face of the tool which
firstaneets a point on the periphery, or fuce of the stone, ns
it is usually termed, then the stone is running from you;
while if, on the other hand, that fuce forms an acute angle
to the radial line, then the stone is running from yow, no
matter in what position in regard to the stone you may stand.
But common prudenco teaches one to stand as cloar of the
rest as possible when grinding with the stone running from
you i
In ordinary shop parlance, the side of the stone on
which the face of the stone enters the trough is alwiys called
the side with the stone running to you, hecause all grinding
which requires performing with the stone running to you is
performed on that side, and in conjunction with the use of
the rest shown at A in Pig. 7. There is no excuse, and it is
vory dangerous, to grind on that side of the stone without
using the reat as o stoadying point, and as o safoguard,
With the rest, the grinding ean be more delicately, traly,
and accurately, ns well s expuditionsly, performed, be
cause of the z-_‘\'lru force with whieh the tool can be held stoa
dily to the stone.
In Pig. 9, B and C are ground with the stone running
from you, D is neutral, and E and F are ground with the
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stone running to you, Henee, while with the stone run-
ning to you the greater the angle of the front face of
the tool (that is, the face which has the grindstone run:
ning towards it), the greater the Hability of the tool to
cateh in the stone and the more difficult it s to hold the |
100l steadily, while the reverse is the caso when the stone Is |
running from you; and it follows that ax the length of the
cutting tool edge is greater, the more difficult it will be 1o
hold the tool in the positions of D, E, or F. Therefore tools
having broad cutting edges formed by acute angles should |
be ground in the position of B, unless, indeed, the stone is
very true and smooth, and has no soft spots, 1 which case
it Is permissible to grind them held in a position relative to
a radial lino of the stone similar to that ut E in Fig. 9; but
in thisx case it is well while holding the tool at that angle
to grind it in that part of the circumference of the stone oc-
cupied In Fig. 9 by D, or between that and the position oceu-
pied by E, so that, should it chance to eateh in the stone, It
will not drag or force the fingers down to thorest.  We may
now consider what effect the size of the work has upon the
position, relative to the stone, in which it should be ground,

should be ground in the position shown in Fig. 4, because
they can be beld steady, and, if beld lightly towards the fin-
iah, with & xmall amount only of festher edge. All turning
and planing tools should have their top faces ground as in
Fig. 7, and the other faces as at F, in Fig. 9, because such
tools must be held steadily and require the removal of con-
siderable metal st each grinding. All drills should be ground
upon the ends while upon the rest, excepting the faces of
flat drills, as at H, in Fig 1, while the diametrical edges
must be ground as In Fig. 7. Anything that Is sufficiently
long to afford o firm grip with both hands when standing in
the position of F, in Fig. 9, may be ground in that position,
providing that the top of the rest is close to the perimeter
of the stone.  All blades requiring a keen edge must be held
lightly to the stone, to avold getting broad and thick feather
cdges. The edges of blades or plates not required to have &
cutting edge may be ground in the position shown at I, in
Fig. 6, or slanted a little, as in Fig. 4

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

s rest, 8 shown In Fig, 9 at F, but care should be taken to

GRINDING TOOLS,

by giving o fow examples of grinding. In the case of very
small articles wemay use almost any part of a true stone,
beenuse the hand has comparatively a thorough control of
a small article,

To grind the sides of a square bar for any distance ex-
tonding not more than an inch or so from the end, the posi-
tion shown in Fig. 7 is correet, and the same position ap-
plies to similar work upon s round piece of work, the hand
upon the rest serving to steady it while the other hand
canses the object to revolve, In thisway the piece can be held
stendlly while considerable pressure is applied. To grind
the end fuce of any bar the bar is always placed apon the

move the bar to various positions along the face of the stong
or slowly to revolve it, causing it to travel across that face,
otherwise a groove will be worn in the stone.  To grind the
surface of u bar, It should be held in the position shown in
Fig, 4, beeause, if held square across the stone, it could not
bo held at all steadily, especially if pressed heavily to the
stone, It is highly dangorous to attempt to grind the out-
side of a bar by placing It on the rest or in any position in
which the stone would be running to, or, mther more pro-
perly, toward you. Any work requiring to be ground to a
polnt must be held in the position shown in Fig, 1, at H, or
in that shown in Plg. 7. In the first case, however, it should be
moved aeross the face of the stone, us the grinding proceeds,
to prevent the wearing of a groove in thestone. The surfpce
of sheot metal or plates should be ground in the position

edge across & piece
of wood, holding
the cutting edge pa-
rallel with the line
of motion, which
removes the feather
edge without break-
ing it off low down,
as would be the case
if the length of the
cutting edge stood
at a right angle to
the line of motion.

When a smoother
edge than can lLe
produced by the
grindstone. is re
quired, recourse
must be had to the
oil stone. In using
the oil stone it is
highly important to
keep the facets be-
ing stoned level
with the face of the
stone, but with the
surface near the
cutting edge of the
tool pressed a little
the hardest to the
stone. Even with
the utmost care we
cannot avoid form-
ing upon the tool
what is termed a
wire edge. A wire
edgeisreally a burr
formed of the ex-
treme edge of the
tool giving way and
bending  over to-
wards the face not
in contact with the
stone, To reduce
the wire edge as
much as possible,
we press the tool
very lightly to the
stone during the lat-
ter part of the ston-
ing and tum the
tool  frequently
over. If the motion
of the tool upon the oil stone is parallel with the line of cut-
ting edge, the wire edge will be greater than if the line of mo
tion were at a right angle to it,

Agnin, the strokes performed while the cutting edge is ad-
vancing upon the ofl stone produce less wire edge than the
return strokes, hence the finishing process consists of a fow
light strokes upon one and then upon the other facet repeated
severnl times. Now let it be observed that the wire edge
will never be turned toward the facet last oil-stoned, and
cannot be obviated by the most delicate use of the stone,
but after the stoning proper is finished, the operntor will
lay one facet quite level with the fuce of the stone, and then
give to the blade, under n very light pressure, forward di.
agonal motion, and then perform the same operation with
the other facet upon the stone, the last facet operated upon
being usunlly the straight and not the beveled one. To
still further reduce the wire edge for very fine work, «the
operator sometimes uses n pioce of leather belt, cither glued
10 a plece of wood, as upon the the lid of the oil stone box,
or somo attach it at each end to projecting pieces of wood,
while yet others lap the tool upon the palm of the hand. In
giving an edge 1o a razor, the process may be carried for.
ward in the usual way by means of straps, the first strokes
being long ones made nunder a slight pressure, the strokes
gotting shorter and the prossure lighter as the process pro-
ceeds, until at last the motion and contact are scarcely per-
coptible. Ny

1}'7. 5.
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ocoupled by D, in Fig, 0. The cutting odges of all blades

Tuxonnomic A0 s a new fatty ackd from cocoa butter,
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STOY'S IMPROVED GASKET,

In the annexed illustration we present a new gaskoet for
packing joints of pipes, hand holes, cte., which is very sim-
ply constructed, and which can be made fu several different
forms as called for by different requiroments. Thus Fig. 1
ghows the elliptical shape, Fig. 2 the square, snd in Fig. 3
the eireular form is exhibited, and also the interior construe-
tion, which will be more elearly understood from thesection,
Fig. 2. The device consists of thin annular plates having
formed on their inner edges lips, by which they are united,
#0 s to leave a thin piece between them for receiving clastic

Ryl

2

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

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

Patented through the Scientific American Patent Agency,
October 23, 1877. For further particulars, address the in-
ventor, Mr. C. 8. Stoy, Butler, DeKalb county, Ind.
. —

position, so that the man receiving the load from the h'm-l
hins the latter under control, although not near the machine,
It will also be scon that the engine is adapted for gencral
work.

e
An American Palace Car In Norway.

In o description of the opening of the exteasion of the
Norwogion State Raflrond to Trondhjem, the Aftendladet,
published at Christlana, Norway, thus speaks of the palace |
car recently sent out by the Jackson & Sharp Company, of
Wilmington, Del, :

“T'ho royal car moved throughout the entire trip with
wonderful steadiness and uniformity, in fuct to such an ex
tent that His Majesty King Oscar was able for quite n
period to earry on his regular correspondence without being
disturbed by any jolting or unplessant motion of the car
In order that the public might exnmine the royal car, it wns

put upon a siding after the completion of the trip, so (hal
Indies and gentlomen desiring to do so might have a good
view of it Inside nud outside, 1t was, in fact, full of curious
visitors all day and was much admired. The royal car, as
is woll known, is the first railroad car in this country of the
American pattern, It possesses great practical advantages,
both as regards comfort and convenience of pussengers and
the train hands.”

— - -
The Elevated Rallway Outrage.
We cannot recall in our time 8o gross an infringement on
the rights of the people in relation to their property as is now
being perpetrated in the erection that is to disfigure and other-
wise damage several thoroughfares throughout the length of
this city, for the benefit of a clique of stock speculators and
out-of-town landowners, We do not believe that this railway
corporation has any legal right to ercct its structure in Pearl
street.  When a street is opened for all kinds of publie uses
by compengating the landowners for the property thus taken,
the government which represents the ownership of the ac-
quired domain may authorize the erection thereupon of any-
thing which will not interfere with such use. But when the
landowners themselves open for their own convenience a
thoroughfare through their property, asking no compensa-
tion for the land, all that the public can acquire by such a
concession is the right of way. Pearl street was thus thrown
open by a voluntary concession, and neither the city nor the
State ever had the right to grant a franchise for any sort of
structure on this thoroughfare without compensation there-
for to those who own the fee. But even if the government
could do this, the right has been most wantonly exercised,
with no proper limitations, and with a recklessness of both
public and private interests which is simply astounding.
Not only are sidewalks broken up, but vaults which have
been constructed at great expense are wholly ruined, the
foundations for the railway structure going directly through
them, without reference to the damage thus inflicted on their
owners.  Millions of dollars will not compensate for the loss
and dsmage brought upon property holders in thus seizing
the right of way through streets most valuable for business
purposes, We wonder that so many of our most substantial

PORTABLE HOISTING ENGINE,

This isa new type
of contractor’s port-
able engine and
hoist,constructed in
England. As will
be seen from the il-
lustration, which we
take from Hngineer-
ing, it consists of a
cast iron frame and
water tank, mount-
ed on four wheels
for convenience of
transport, and for
shifting from place
1o place on the work
upon which it is
employed. The boil-
er is vertical, 4 feet
3 inches in diame-
ter, 7 feet 6 inches
high,and fitted with
two cross tubes 10
inches in dinmeter,
and M hanging
tubes 2} inches in
dismeter, The en-
gine s horizontal,
with o cylinder 104
Inches in diameter,
and 14 inches
stroke. Two holsta
are placed upon the
frame, but these can
be removed at plea-
sure. They are
driven from the en-
gloe by bevel gear,
and are thrown into
action by means of
an  eccentric con-
nected to  levers,
from which u start-
Ing rope can be led
off to any desired

citizens can Jook on and see this wanton outrage without a

TTARTING ROPE
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PORTABLE HOISTING ENGINE.

protest It needsno pruphvt nor the son of a |iruph(-l to pre-
dict that they will suffer from this Indifference one day in
the return of the cup to their own lips. The people of New
York will bitterly repent some day of this gross injustice,
but the monopoly they have created, having seized its prey,
will care nothing for their penitence.—New York Journal of

Commerce.

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

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

The invention is used as follows: Goods, etc., being
washed and starched, are spread on the metallic surface and
gently smoothed from the center outwards to disperse air
blisters and to cause them to adbere closely. The beard is
then placed near a stove or in the sun to dry, when they
will come loose and
drop off ready for
wearing. Should a
gloss be desirable,
thick starch is used
and the goods are
allowed to dry slow-
1y, without adding
any chemicals or
preparation for
glossing. After use
the board is washed
with clean water
and soap, and is
then again ready to
receive another set
of garments.

Patented through
the Scientific Amer-
ican Patent Agen-
¢y, October 2, 1877,
For further infor
mation address the
lnmlot‘. J- e F-




The fringed birthwort, of which we take our Mlustration " i P ALY X KD ARG painting on pancl, applicable to interfors of houses of anu-
from 2%e Garden, 1s ono of the large genus Ar : 10 Iatest and one of the most successful efforts in art de- | perlor closs, The work we saw was done on oak and piteh

latolochia, of ! co
‘ ration we have se . ~ ’ XA o g
which thore are 200 speclos. The PRI Hhuth Fer cons trcicn uve seon has been introduced by Mr. Aldam | pite; and for the decoration of paneled work it is extremely

tropical America; in North America Europe Heaton, of Bloomsbury square, who has applied hand paint- | sultable. One panel on pine was un admirable rendering
and India a few are found  Many .nf lhou; in a naturalesque spirit of the oak and mistletoe,
plants attain too great o size to be casily culti ' entwined or blended in a pleasing and thorough-

ly artistic manner, in which the loaves and berries
were raised or painted in relievo, the raised parts
being diseriminatingly juxtaposed with the por-
tions flatly represented. The preparation of
gilded gesso is, we believe, chiefly composed of
lime mixed with oil and other ingredients, and
productive of a remarkably fine surface. The
colors chosken in the panel we saw were in n low
sealo—the lenves were of o bronze hue depicted
in transparent colors or glazings upon the gilded
ground, while the groundwork, or panel itself,
was apparently stained with a dark color trans-
parent enough to show the natural grain of the
wood.

There is a remarkably pleasing solidity and
cabinet picture-like effect in the work, which
the smoothness and polish and transparency of
the ground enbances. Another panel was treated
with a lighter ground, the surfsce of the wood
being apparently grounded with gold. The fig-
ure subjects treated by this process have all the
beauty and finish of cameos or alto-relievos,
owing to the polish of surface and reflection
thereby eaused. Mr. Heaton has recently exe-
cuted a fine series of this panel painting for Mr.
Ripley, M.P. for Bradford, for the billiard,
smoking room, and other apartments of that
gentleman’s residence, * Acacia.” The rooms
are divided into panels by pilasters of conven-
tional folial patterns, and contain subjects of
rural pastimes and sports—boys climbing, bunt-
ing, fishing, shooting, etc., after the model of
Luini. Above this a frieze of foliage, children,
birds, etc., is formed. The process has certainly
more of the finished cabinet picture of oil, than
the decorative and flat treatments that have re-
cently been introduced for woodwork. Stamped
leather supplies some analogy to it. Wearein-

vated, and the generally dingy color, together
with their disagreeable odor, render them unde-
sirable, The leaves of the fringed birthwort
are characterized by the nerves being surrounded
on the upper surface by whitish zones, this col-
oring being due to the presence of a film of alr
under the epidermis. The outside of the peri-
anth 18 greenish and the intorior brown-purple
crossed with greenish velns,  Tho half-climbing
stems grow from 1 foot to 2 feet long, and the
flowers are produced in July and August. Being
a native of Brazil, it grows best in a warm house,
—_———tr— -
A CURIOUS HYBRID,

Our engraving represents a curious family,
consisting of an Afrioan zebra, an Abyssinian
ass, and their hybrid foal. The young animal
resembles both parents, its color being grayish
inclined to fawn, and its legs showing very
ciearly the zebra stripes. The crossing of the
zebra and the assis in accordance with the law
that the most frequent and most useful forms of
hybridity occur between different species be-
longing to the same genus. The horse, for ex-
ample, will breed with the ass, the zebra and the
quaggs; the dog has been certainly known to
breed with the wolf, and probably with the fox;
the goat with the sheep, the ram with the roe;
and it has been comparatively easy to obtain hy-
brids from the union of the rabbit and the
hare.

As a rule however hybrids are not fertile. Thus
the mule does not reproduce itself, but is only
obtained by a repetition of the union of the ass
and the mare. Between horse and ass, Lowever,
there is a wider gulf than between the zebra and
ass, and therefore the chances of the hybrid of

i i wd the + best and highest class of subject

the latter having the faculty of reproduction formed that the best and hig s

are more fnvorab?e - 3 THB FBINGBD BIRTHWORT. can be done in this manner for about £35 per su-
It was noted tb;t the period of gestation in perficial foot, though of course the cost varies

this case extended to 11} months, or about fifteen days|ing in a way that will find favor among architects and | with the subject and the labor bestowed. One im-
Jonger than that of the mule. The animals arc at the | their patrons desirous of favoring the art decoration of in-|mense gain in this kind of art decoration is that it cannot

Berlin Zodlogical Garden teriors, in contradistinction to the ** manufscturing” pro- | fall into the hands of indifferent or manufacturing decora-

3 - 2 3 » . RIP N e 5 e -

We are indebted to the London Sporting and Dramatic | CCSSES. Having secn some of Mr. Heaton’s work, we can | tors, as its value consists in the high class hand work of
i N i i i p 4 avi it is s i s 8 ¢ 2 = ‘.".r,'\'

News for our illustration. explain it simply by saying it is a kind of rised or gesso | the artist.—Building News
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Cop Waste,

ally called ““cop bottoms." W are mostly met by the ro-

Scientific Amervican.

onoe berween 93d. and 33d.., a saving of 24, per loom per

times in walking through weaving sheds have we | week, or £1 135 4d. on 200 looms per week, and £84 per
notioed the large amount of waste made from weft, gener- | year.,

We think we are not wrong in sscribing a Inrge share of

ply that this cannot be heiped;, and that, though excoss in l this waste to (he imperfect construetion of the tongue of the

punished. a certain amount {a Inovitable; still, from whal

wi have seen, we are of opinfon that the average amount of | ton, and has not bee

cop bottom waste is too wneh, and might, if properly looked

{nto. be much reduced, 1t f% our intention in this article to

fnquire into the cause of %o mueh waste, and to see whethor

and how this ocould be removed.

When wo look at the way a cop is formed on the mule,
where every layer of the yarn has a different position, where
these yers are constantly crossing each other, and thus
kopt from getting entangled it looks, nt first sight, the sim
plest thing in the world to upwind this yarn down to the
last turn, and yet such is not the case, True, the yam,
after the cop has been placed upon the tongue of the shut.
tle, is steadily drawn through the eye which faces the point
of the shuttle tongue; but though the eye and this point al-
ways retain tho same position, the relative positions of this
pomt and the yarn where it comes from the cop nre con
stantly varying, When the cop is ful), the angle from the
cxrcm‘nl'cr\'noo of the cop to the point of the spindle s a
greater one, while the turns of the yarn round the tongue
are fewer than when the cop is nearly finished; thus there
{s more strain upon the yarn in the latter case than in the
former, and any obstacie which prevents its unwinding is
of so much greater effect.  When the yarn in the mulo is
wound upon the cop, it is guided by the faller wires, which
are in close proximity to it, and give it support, but when
being unwound in the shuttle, there is no such assistance,
and all the pull emanates from the point of the shuttle,
which sometimes is three or four inches off. There is also
this difference between the winding on and the winding off
of the yarn, that in the former case the spindle turns, and
the yarn is more passive, while in the latter the shuttle
tongue is fast, and the yarn is active. Still, there seems to
be no reason why moderately strong yarn should not un-
wind to the last turn if the cop could be placed into the
shuttle exactly the same way a8 it was in the mule: but,
from what we have seen, we believe the cause of the waste
to lie in this direction, If, in putting the cop upon the
shuttle tongue, one or more of the internal layers of yarn
are displaced, they must, to a certain degree, entangle the
yarn there, and thus produce an extra strain, which causes
the yarn to break; and we know that, though the small re.
maining part of the cop might sometimes be easily unwound,
it is easier for the weaver to pull it off, and throw it into
the waste box. It, however, often oceurs that the lower or
inner layers are considerable displaced, so that a larger re-
maining part of the cop cannot easily be unwound, and thus
form a large amount of waste.

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

ahuttle, which, in most cases, I8 still In o primitive condi-
' n fmproved upon during the lnst fifty
Lvoars, From what we have shiown nbove, it will be seen
‘ihul tho careful insertion of the tongue of the shuttle would
boe much facilitated if the former was perfeotly smooth and
even, aad of the dinmeter of the spindle which—often only
n fow hours proviously—had left the cop.

| There I8 a tongue, patented somoe years ago by Messrs.
Butterworth and Brooks, in which, when it is turned up for
recelving the cop, the spring lies quite flat ngainst the spin-
14||v. thus passing easily into the ¢op, and in which the spring
onty bends ont when the tongue is depressed into the shut-
tlo with its cop on.  This tongue has many advantages, but
still is not so generally used as ong would expeet, and there
must, therefore, be disadvantages, or, perhaps, prejndices,
with which we are not aequainted. But the ordinary tongue
{8, in our opinton, still very imperfect; it is forged by hand,
and the gpring brazed on also by hand, the whole a clumsy
and nnmechanien contrivance.  Why cannot this tongue be
made of, say, rolled steel, and the tongue attached in such a
manner that the whole is turned out by a machine, even and
| smooth, and in such a condition as corresponds with the
present advanced state of mechanics?  We think when this
|tongue has to take the place of the mule spindle, which is
highly polished and finished, it should, at least, not be in-
ferior in finish to the latter.

Mr. Hugh Mason mentioned at the meeting of the Man-
chiester Chamber of Commerce, on the 20th of last month,
that we must have greater economy in production if we are
to hold our ground; a saving of 8s. per year per loom is not
much, but is still a matter important enough to be seriousiy
considered, especially when we know that with many weav-
ers the amount of waste is more than stated above.

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

New Mechanical Inventions,

James A. Albright, of Fayetteville, Lincoln county,
Tenn., has patented o supplemental rock drill designed to be
used after the ordinary drill, for the purpose of enlarging
the hole at the bottom to form a large chamber for contain-
ing the blasting material. The improvement couvsists in
cutting blades arranged in guides in thedrill stock in con-
nection with a spring-seated end piece, 50 as to be projected
laterally from the stock of the drill by the impact upon the
end piece, and be again withdrawn ioto the drill stem by
the action of the spring when the drill is drawn back.
| A new Carriage Axle Box has been patented by Mr. Wil

liam A. Sitton, of Cleburne, Texas. The spindle hasa cir-
| cular shoulder or boss near its inner and larger end, and a

:

~ We cannot, therefore, be hard with the weaver if

_ &n average, weavers, when moderately careful, make from in connectio

While the yarn is on the spindle in the mule there is no | screw holeis tapped in its outer end. A shouldered sleeve,
tendency to pull it off; rather the reverse; but in the shuttle | or box, fits over the spindle, and detachable rings are also
there isa constant drag, which would take the cop at once slipped on it, being interposed botween its shoulder and the
:z;lhetongue l:f it was not held by some means. This is shoulder of the sleeve or box. The nut which holds the
e gy :ﬁ;pph&r.:; l‘?;m sz‘:[;,?::gg. ((ll‘:eol:nﬁ:e c:;t!; n::l l:;»w- x bolx :]n the ;plndlodhnsh? ':p tfhnt a:(.lrewu into the end of the

= Which pre . hus | spindle and around which is formed o recess to receive de-
r‘m u:’ ip;:;m the tongue. As the tongue with ’ tachable r!ngn. By removal of one of the rings at cach end
2 x‘m e pz; uwmb::; &expac::tg.“b:ngi tn:l;i:” z(l) the sp:ndflc, the box may be adjusted on the latter to
iameter B - | compensate for wear.
3on that a certain amount of force is required to push this| A Furnace Door for Steam Engines, patented by James
mwngne botl:w ul::cot:;. tl;emmlddle“ u’:.f t‘:e s.pring b;indg higher M. Marshall, of Knoxville, tl'onn., is opened and cl{ned by
s s layel; e ction, an lsphces means of a jointed and spring-acted treadlo depressed by
Pyl o k. packing or removing ‘ the foot ?f the fireman, the treadle working a slide block
s e b, tbomlmlon g # | and moving a spiral groove of _thr shave or pivot rod of the
B oy 16 ot s u:gdu; m'weuv;r‘door. It will prove an invention of value to engineers, af-
Mlhu&le o Resatght b s lhe.co‘:) l;f“t“ 13 (!]?):l::g 4 quick method of opening and closing furnace
often happens that the lower end of the cop is compressed, .
and a part of it carried o little {nside, which makes it quite
impossible to unwind this part of the cop, Ttis true that,
with great care, the weaver can avold, to a certain extent,
this displacement of the yarn, but such extra care can hard

Jucob 8. Baker, New Freedom, Pa,, hus patented a lift
pump,in which is combined a pump with a moter for oper-
oting the same, 18 to permit of the storage of power in the
motor and afterwards allow it to be expended for the opera-

: «|ton of the pump from time to time as oocos
g:mo& b:; ,I:;:n '::neg::dcr the little ti’me #he In attaining this end a set of spur wheels is alron?n;:llml':i
: 2 e mlu; e‘mum.mslr,)(r, c‘oli o: 42's weft, [ suitable case and geared 5o as to be driven either by o heavy
m'dshllln VMQMl ¥ e 'loom m:kll:n :D ; ,0‘0 lyn:dn of ! coll spring or weight. To one of the rotating shafts of the
St shaderaiey u.d allowgou ltl}(:l:(;! :l ), and | gear wheats is attached outside of the case a disk and wrist
mﬂhﬂ 2 i b gl ior stop- | pin, which latter through a connecting rod reciprocates the
“m nsin mm ety “pms rm ;nc:ullc of pump piston, the latter being mude hollow and bent around
o inches yards 3 D 1asts | into a spout at the top, so as to form & conduit for the wa-

Sl ter from the cylinde
Assuming that & weaver minds three looms, each consum. low in the WUI);. "TTo Gy S WhIGh B I

e pt . » full of water, a counterbalance is employ 1

uding picelng of warpends and sll other eventualities  shafts to render the netion of the m:toguun!.}:n(;no :’:dlhl:
e i euhi gl she per- | start and stop the action of the same a detent is employed
gl i :;;pm pt:;:e shuttle in a | A Watercloset Valve invented by Paul Magnus, of N;:w
w‘ 5 s mmon | e Mcg)m : consists of a valve operated by a center 'otom and
m. Mdoth‘ P man | :,m, LIPS o :h.:lllo | having two interior valves, u larger one to open or close the
more waste, master, on | main supply pipe, and a smaller one to supply or discharge
3to 0 per cent of waste in 42' ' .

g s ; .::). uT:'::m zl;;:‘: is ll;)ld At mediately between the larger and smaller valves, The center

M‘ e g 'mc. 5 t:(')l; ] ::vll'r:ru'cw onl lh;y smaller valve, removing the pressure of
A mh makes . s ‘ater from the larger valve, permit ‘
could be reduced, say one half, it would give at the differ. l closing of the small valve wc:x:'ol th::‘l:ill'l.néoo?':;:. w':llc;‘x’-
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chamber and the closing of the main valve by the pressure
of the water, The water supply is easily regulated by a

| screw plug, and any hammering is prevented.

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

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

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

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

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

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

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

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

The object of a new Hydraulic and Wire Rope Pumping
System, invented by Mr. W. P. Barclay, of Virginia City,
Nevada, is to provide an economical means of raising water
from mines and deep shafts, As many pumping cylinders
are used in the mine or shaft as may be required to lift the
water. Theseare placed one above the other, and connected so
as to divide the pressure between them, Twoseries of pumps
are employed, the piston rods being connected by wire ropes;
and a hydraulic engive is located near the mouth of the
shaft. The discharge pipe of the lower pump delivers the
water 10 a receiver, from which the suction pipe of the next
pump above takes it, and it is delivered to another receiver,
and so on until it reaches the top of the shaft,

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

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

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

Mr. William H. Lynn, of Freeport, I1L., is the inventor of
a Car Starter which Is an improvement upon the device i
which a ratchet wheel upon the axle is combined wit
mental lever carrying a weighted pawl and :
about the segment to cause the pawl to engage with th
chet to turn the axlo at & greater advantage ory

A new Machine for Scaling, Cleaning, and
has been invented by Mr, Nickolaus Betz,
Germany. luvoldnthonuotnlphnﬂp“ |
c‘n‘mxthlli'ofn claw guide and o set of vertical .
al stretching and cleaning ro ‘which the
drawn to be cleaned of lcalgu onn..mm’ A

passed through o box with BiaTe
and sand, , e '.m




r the purpose of welding up and re-

1 and its validity sustained by the Supreme Court

drawing annexed to the Ca
~ The ng an to Wwood patent represents a
“bed sill on which 18 placed an anvil or swedge blo't:k of cast
iron, ncross the faco of which there are recesses or dies
shaped like the side of the rail to be repaired. A solid and
fixed block, cast as part of the anvil, is also represented with
fits side face shaped to the side of the rail when placed in its

- matural position, and a mavable press block held down upon letters patent were for th
¢ ¢ same invention
the anvil by dovetailed tongues and grooves, and operated ent, and whether or not new matter hnd been introduced in.

nt for an **improvement in the common the blocks by cams, or

.m.“hlmlnbeeu‘

Scientific Amevican,

—

The court further holdy that Cawood’s cluim for moving

“In noy other convenlent manner,”
entitles him to move the blocks by any means adapted to u;o

ruilrond ralls when they have exfoliated  work the machine was Intended to perfarm.

The court, in conclusdon, decrees that ** The n
ik » on, linols Cen-
tral," **The Etheridge,” *The Whitcomb or Cleveland

the United States in five suits brought by Turrell against Block,” machines
i : inf :
M&lﬁl‘l Railroad Company and four other com- but that the s Ty e Ctwend. oot

** Michignn Southern,” * The Bayonet vise,"
:\':nbl:. Beebee & Smith " machines are not such lnfrlng'e-

The infringement suit of Herring es. Nelson has Just been

decided. This suit was brought on the redssued lettors pat- |

ent granted to John Deuchiield for an improvement in cool-
ing and dryl.ng meal.  The main questions Iu the case, and
those on which it turned, were whether or not the re-issued
as the original pat-

by two eccentric cams, moving it back and forward, towards to the

¥ : , Mo 5 pecification, contrary to the provisions of secti

~and from the fixed block. The face of the movable block is | of the patent act of 1870, The original eluim cmmlt-lce«;j anlj;,
also shaped to fit the side of the rail next to it, and the blocks in a combination of partsor elements. No device was cluimed
grasp the rail on cach side while its ends are being reformed, s the invention of the patentee, which entered into the com-

the movable one having suflicient travel to allow the rail to bination.

be extricated without altering its vertical position.

Under the patent, as originally issued, it was there-
fore quite plain that noinfringement could be made out with-

“The mode of use 15 as follows: The rail and the piece of out showin

‘ 2 2 a use by the defendant of the complete combi-
iron to be woldcd on baving been heated, the former is nation with all its elements, for that was the thl:nx putented,
swung from the fire into the open space botween the blocks, | The combination, of course, disappeared when any element

when, by hall a turn of the cams, the blocks are closed upon | of it was omitted,

In the re-ssued lettors putent, however,

it.  The welding plece s then laid on top of the rail and | a now elaim was added, f

‘ , for o combination of puarts or ele-
loveled up by ?‘ swage held by the smith.  The claim of the moents, cach of which made part of the orlglnalpclulm. Ut‘;-
patent is for ““ the movnblc-s press block, having its edgo;der this claim the operation of the redssued letters patent
formed to the sides of the rail, in combination with another wus greatly enlarged beyond that of the original letters pat-

block with its edges of n similar but reversed form (the moy- ; ent. It entitled the patentee to exclude everybody from |

able block to be operated by two cams, or in any other. con-  using the combined clements of such new claim, while the
venient manner), for the purpose of pressing between them | original letters patent would be effectual only to exclude the

u T or otherwise shaped rail.”

| uge by others of the elements of the new claim when combined |
Viewing the claim ns interpreted by the description and with the other elements of the original claim. It therefore |

drawing, it is not difficult, the court thinks, todiscoverwhat ' enabled the patentee to make out an infringement by show-
the patentee supposed he had invented. It was not any kind ing a use of the combination specified in the new claim,
of movable press block combined and operated in any way, | which omitted a number of the elements combined in the
with any kind of fixed block, to effect any useful result. original claim. This question, namely, whethor or not the
His avowed purpose was to form a mechanism for welding | reissued letters patent were for the same invention as the

up and reforming the ends of exfoliated and crushed rails, original patent, the court decides in favor of the complain- horizon.
or, rather, to hold them in a convenient position for such 'ant, It holds that a sub-combination of elements which co- | ;
welding and reforming, st the same time preserving their act in the production of a perfected joint result can be right. 01 2" north of the sunset point.

clo, but ut the same time preserving o horizontal position,
The fmprovement relates to the construction gnd arrange-
ment of the bars that support the gate, and the connection
of latch or locking devices therewith in such manner that the
#ate s prevented sagging or swaying. operates more easily
than others of its class, and is locked shut at both ends sim-
ultancously.

. —

Astronomienl Notes,
BY RERLIN 0. WIOQGHT.
Prxx Yax, N. Y., Saturday, December 20, 1877
The following calculations are adapted to the latitude of

New York city, and are expressed in true or clock time,
being for the date given in the caption when not otherwise

stated.
Praxwrs.
Mercury sets . ... .. 2ol S Arasid 6 6 evening
T SRR CUAR I Yo et gy
Murs in meridian ............... G606 W
9 B0, S e e vl 021 morning
Jupfter: ... b= e P 5 01 evening
Saturn in meridian, ... 000...., 488
e e N 1008 «
Uranus vies. ... i voves seastoie S4T £
Neptune in meridian. .......... 728
(L. [ R L 115 morning
FIRST MAGNITUDE ETALS,
Siriuy rises
Procyon ** TS
Betalmenuse .5 cicishaaies <
é{u IO8TEE
plen Y oy rris 1 ¢ i
Aldebaran in meridian .. ...... 954 3'31::?
Vopu'sets .. o i oo 833
| AR o e ase s e 740 “
Fomalhaut sets.. ............... 818 !
Capells in meridian. ............ 10 o KR
7 stars (cluster) ** ........ .. 905 o
Yernal equinox ““ ............ 526 L

REMARKS,

The earth is nearest the sun December 31, being 8,070,538
miles nearer than it was July 3. The sun is slowly moving
northward, and the days are as slowly increasing in length
and the duration of twilight lessening. The sun rises and
sets 31* 18m. 20s. south of the east and west points of the
Mercury sets 1h. 26m. after the Sun, at a point in the hori-
It is in Sugittarivs, and

shape. His manner of accomplishing this result was evi- fully claimed in conjunction, since they constitute a true | 'DEFe are no conspicuous stars in the vicinity which could
dently considered by him as of the very essence of the in- combination in the sense of the law, and not a case of juxta-
vention. The rail, when on the anvil, is to be confined on  position.

three of its sides, a8 in u mould; on one side it is to be sup-

In regard to the second question in the case, namely,

ported by a fixed block, part of the anvil itself, shaped re- | whether or not new matter had been introduced into the
versely so as to fit the shape of the rail; on the other side it | specification, the evidence showed that the drawing attached

i8 to be supported and held in place by a movable block with
4 face adjusted to the shape of the rail on that side, the mov-
able block being capable of advance toward the fixed block,

to the re-issued letters patent were the same as were annexed
to the original. The mechanical structure, so furas the ma-
chine came under the new claim in the re-issue, was exactly

and of retrogation after the rail is placed on the anvil; the [ the same as was deseribed in the originul specification up to

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

l

{‘descruwd. Looking at the mode of operation of the machine, |

that point. Nor was anything added to the description of
the further mechanical structure of the machine as originally

| be mistaken for the planet. Venus is the most conspicuous
object in the evening sky; she is in Copricornwe. Mars is
directly south in early evening, in the constellation Pisces.
His position is not marked by any bright stars. Jupiter
gets 1h, 21m. after the sun, He is in Segittarius, 7 north-
east of the ““Milkmaid’s Dipper.” Saturn is southesst of
Mars, in Cetus, almost directly south 10° of the second mag-
nitude star Menkar. Uranus rises 4m. after the brilliant
star Regulus in the bandle of the Sickle in L.

NEW BOOKS AND PUBLICATIONS.

| Tne Aur or Hovse Panstixg. By John Stevens,
Wiley & Sons. Publishers, New York. Price 75

John

The court, having thus construed the patent, then proceeds | as set forth in the original specification, the re-issued 106ers | s is o clear and comprenensive record of the observations and ex-

to examine the devices which the railrond companies claimed | patent made no alteration in it, so far as the machine
anticipated Cuwood's invention. These devices were the | under the new cliim in the re-issue. The mechanieal arrange-

angle-iron machine, the bayonet machine, nnd the Church
machive.

The angle-iron machine does not contain the principle of
the invention described in Cawood's patent. There are points

.

ments were all unchanged, the mode of operation of the sev-
eral parts was correctly described, and the results of the
action of the whole was correctly stated, But it was obvi-
ous that while the combined action of all the parts produced

of resemblance between these machines, but there are also | the complete resuit, yet that the mere cooling and drying of

very substantial differences.  While the purpose of the Ca-

. wood machine is to aid in mending rails already maco, the

angle-dron machine I8 to assist in welding together, at right

|
1

the meal was the result of that part of the machinery which
was covered by the new cluim in the re-issued lottors patent,
The court sustaing the re-issued letters patent on this second

angles with each other, two iron bars, making a fillet in the | question, und holds that the doetrine of Vaneo os. Camphell
interior angle to strengthen the rail when made. To effect | (1 Bluck, 429), namely, thut the use of alesser number of ele:

this, the fixed block on the anvil has necessarily a peculiar
construction, unlike that in the Cawood machine, It is bev-

ments than are containgd in the patented combination is no
infringement beeause not the same invention, does not apply

eled or rounded off at the top of the face opposite the mova- | to the practice of reissuing patents; and that while it is true |

bls block, so as to give room for the formation of the fillet,
And not only is the face of the fixed block unlike that of the
fixed block in the Cawood machine, bhut its funetion I8 en:

|

that the lnw requires that re-issues shall be for the same in- |
vention ns the originals on which they are bused, yet it is no !
departure from this law to muke separate claims to sub-com: |

tirely different. It is to furnish support for onc of the two binations which were originully joined in one.

bars designed for the formation of the angle iron.  One en-
tire limb of the angle iron is laid upon the top of the
block, unconfined laterslly, and there exposed to the ham
mer, the block being the anvil

spread out in both directions, instead of being prevented | without dismounting from a horse's back.

from spreading Interally by the press hlock, as in the Cawood
machine. Agnin, in the angle-iron machine, no provision s
made for a bottom support for the rail.

The bayonet machine used at the Springficld Armory be-
fore and since 1850, for forging parts of bayonots, s, in form
and substance. nothing but a binge vise with a peculinr shape
of the jaws, intended to facilitate operations upon the shank
and socket of a bayonet, while the Cawood machine is an
fmproved anvil, not o vise,

The Church machine, patented in England in 1846, while
employed for strengthening and flattening the rails for rail
ways, is totally incapable of performing the work of the
Cawood machine. It isnot an anvil. There is no fixed
block cast us part of an anvil. Thero is a stationary die, part
of & frame, against which one side of the rail is placed to ro-
slst the Intern] prossure exerted upon it by o sliding Interal
die on the other side of the rail, and sbove Is o horizontal
bar, which is forced downwards by o serles of jointed levers,
carrylog another dle upon the upper surface of the rall,

Thore was nothing, therefore, in any of the three patents | are supported by

above named which satlcipated the Cawood Invention,

— O =
New Agricaltural Inventions,
George W. Gordon, of Beverly, O., has patented o un\'o-l“

It congists in the |
employment of a lever, middle pivoted on a standard that is
jtsolf supported on the top mil of gute and connected with
the latch or latohes, If a horsemun approaches from one

| side he raises, and if from the other he depresses, the lever,

Mo then pushes with the lever until the gate i« open, and
closes it by reversing the direction of his push,

Willis Armstrong, James G. Smith, andg John F. Arm-
strong, Owensville, Ind., have patented a Stump Burner,
which consists of a confeal sheet fron hood provided with a
ohimney, fuel door, draft holes, and handles. To use the
burner it i placed over the stump 1o be bisrned and fuel Is
placed on or around the Iatter. The fuel is then ignited, the
fuel door closed, and the draft slide opened The fire will |
saon become intense, and being concentrated around the
stump and the flame tending upward, and the radintion of |
heat being for the most part prevented, the stump will be |
rupldly consumed,

George . Smith, of Frovport, 111, has patented o Gate, |
which is an Improvement in the clags of farm gates wl\lc‘h:
pivoted birs and move fn o vertieal framo |
when opening and closing, thus desoribing the are of a oir-

eame | periences, during many years, of a pmctical worker (n the art
| of yalunble suggestions and Is designed to Instruct and nssist In the every-

It is full

dny work of painters and others, Its directions and eautions for outside
and nalde work are very minute and partienlar. All who bulld houses, as
woll s those who live in them, will find many hints which they can use to
thulr adyantage

A Guioe 1o THE DETERMINATION oF Rocks. By Edward

Junnettaz. Translated from the French by Geo. WL
Plympton. C.E. D. Van Nostrand. Publisher, New
York, [Ilustrated.

This woll known snd standard work of the French author hus been trans-
Inted with n view to supplying students with a desiruble supplement to
the ordioary course of geology, at tho same time affonding an easy intro-
duotion to the Inrger treatises on lthology. Its thoroughly practical
chamctor, together with the stmplieity of the methods of examination,
will elaim the favorable notiee of tesohers and learners of the department
of sclence. It embraces a deseription of the more importaut minerals from
the Hthologionl point of view ; the method to de followed In practically de
termining rocks and a dichotomie table for determining rock species

Lerreus 1o Wosmes ox Mipwirgry, etc. By Joel Shew,
M.D. S. R. Wells & Co., publishers. New York.
Price $1.50.

Thin in one of Dr. Show's best and most nseful books, which has been for
RO Wme ont Of print.  The book s partienlarly dealgned for the use of
womon, and It Wims mainly to provent mistakes and diseases by polnting
out the proper course to be pursued (o glven contingencies

Inventions Patented In England by Americans,
From October 9 to November 2), inclusive,

The iron is thus left free to | mode of Unfastening the Lateh of a Gate from cither side, ARRIAL BATTENY. —A. W Gittens. New Yurk eity.

HALE Ties ~8 J. Chapman et al., Charleston, 8. C.
Norree Storeer —W. Hioks, Brooklyn, N. ) &
Bonnins.~M. J. Nealon «f al, Chestor, 'a

Briok Macuixe—~H. C Sangeant «f al , Now York olty
RRUsIEs, MANUPACTURING. ~1. I, Hystt, Newark, N J.
BUTION 1oLE Lixixa.~D, Harris, Rrookisn, N: X-
CARDURETTER —~D. E. Bangs «f al., Boston, Mass,
Onuns.~J. L. Sprague, Hermon, N. ¥

COAT.~J Paret, New York clty

Coxprssen—~W. E. Sodlow, New York city.

Corroy Papss -8 1. Gllman, N-: !mm La.

Corrox Reen =W Grover, Holyoke, .
m.::vm»-lnewmc AYDRAULIC BXatvE—~K.C. Atwpod, New York oity
Exnossixg Macase ~C L Nagel, Brooklyn, N. ¥
BVRLET. —). Whitehead «f ol , Oranston, Pa,

Pren RoLLan Reovrazor =0 11, Chapman, Mass
Voob FoR ASIMALS . S Kirk o ol New York aity.
GAR REGULATOR, ¥TO —M. W. Kidder. Roston, Mars
WARY RTINSO Macmrse —~W. F Goodwin, Stetton, N. J
HoMsexnos. 3. 5. Williaums, Riverton, N. J.
ONSMAITONE, MAKING~J. D, Wilings. Neow York city.
HYDRAULIC MACTINE —5. Marsden, St Louls, Mo
INHALEN. 1. K. Fulton ef ok, Potadam, N. v

MONTXG MACHIXE. —T. §. Wiles, Alhany, ' A (8

Ky HiNG, . & Bireh New York elty.

KL, =Profosor T Wright, Fhtladelphla, Pa.
LEATHHI-CRIPING MACIENE. -8 W, Jamison, Brookiyn, N V.
METAL TAPING DEVIOR~W . Doward, Roohwster, N. xS
METAL Y HLETS, . Whitehead ef al, Oranston, s,
MBCHANIOAL Movexest.~W. ¥, Goodwin, Stetton, N J,
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For Sale.—40 In. Lathe, $235; %0 in. do., $200; 18 In.
do. $195; 18 in, do., $155; 7 1. Planer, §550; at Shoarman’s,

T Oharye for Tasertion under thls Asod s One Dollar

12 N, 8 S, Phiiadelpliia, Pa.

Planers, Engines, and Hand Lathcs, Scrow and Miil-
ing Mach , P Spindle Drills, eto., for sale. For

— e ———
Winted. —Second-hand Engine Lathe. Address Ex-

ceMior Mills, Duphnel), 111,

Self-Feoding Upright Deilling Machine, of superior
m:mmmxuu’wum

eter. Pratt & Whithey Company, Hartford, Conn.

Wanted.—A First-class Second-hand Resnwing Ma-
ohine. Addross, giving lowest cash prico an  doscrip-

tion. D, 48 Liborty 8t., Utiea, N, Y.

“ Our Pet ' Scroll Saw, Lathe, Auvll, Vise, Drill, and
Grindstone, $12; with all tools, 16, Sent propald for
oash. W.X.5tevens, Rast Brookfield, Mass.

For Sale.~Sclontiflc Amerfcan—Soptember 1840 (o
July 167230 bound volumes; good onder, Addross I, 0.

Box 360 N Y.
Silk-Draming and Denering Machines, manufactared

by Norris & Co., Steam Gauge Makors, Paterson, N. J.
C. C. Phillips, 4,008 Girard Ave,, West Phils,, manu-
1

particulars, address P. 0. Box T4, New Haven, Conn
The best Comnice Brake. J. M. Robinson & Co., Clo-
clnnati, Ohlo,
Wanted.—A Spring Castor; rabber or spiral. C. F,
i, Mazelton, 'a. Inventor of Folding Bookoase,

Scientific Qmerican,

[DECEMBER 29, 1877,

wheat? :
Where can chrome steel be obtalned? !
Who sells simple horse powers? i

OFFICIAL.

INDEX OF INVENTIONS |

Lettors Patent o:':l;lllzlted States were |
Granted In thoe Week Ending

November 13, 1877,
AND EACH BEARING THAT DATE.

(1) G. W. inquires (1) whether 100 small |
cogwhoels be run altogether by one belt, i a elrcle, the
object belng to bore 100 holes through 11¢ Ineh wood, !
'M theh in diameter? A, Yen, 2. How many revolo- |
tions will the cogs have to make, and what would the |
sizo of bolt bot A. The cogs should make at loast 500

factures Vertiea) and other Bure Mills adapted to
Kinds of grinding; also Portable Flouring Mills,

Lipsey “Reliable™ Wrench; strong, convenlent. Best, |

Roper Calorio Engine Manuf.Co., 0 Washington 8t N, Y.
Yoo Machines. Clayton & Cook, Daretown, N. J.

Corliss Bngine Baliders, with Wetherill's improve-
ments, Bngincers, Machinists, Iron Founders, and Boller
Makers. Robt. Wetherill & Co,, Chester, Pa.

Riectrical Goods of every description.  Annunolators,
Polls, Magnots, Battoriea, Wire, eto.  Finger, Ristoon &
00, Melrose, Mass,

Bound Volumes of the Sclentific American.—I have
on hand about 10 bound volumes of the Sclentific Ameor-
foan, which 1 will sell (singly or together at €1 each, to
Do sent by expross. John Edwards, I.0.Box 778, N. Y.

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

The Niles Tool Works, Hamllton, O, have second-
hand Machine Tools in first class order for sale.

Boilers set with the Jarvis Furmnace will barn screen.
Ings and little soft coal without blower.

Bishop Stave-Sawling Machine for Tight work.Novelty |
Iron Works, Dubuque, Iowa, sole manufacturers. It
makos the best stave, uses less timbor, cuts with the
Frain, and makes 4,00 to 9000 por day. We also duild
Barrel Machinery for “ Slack Work," Gauge Lathes, eto.

| 3 C. H. H. asks for the diameter and |

Tuth perminate, and a 2 Inch belt will answer.

|

| @) J. W. W. writes: 1. Is there not a sub-
stance that ean be cut deeply with acids which may be
photographed npon as in the * Albertype process,** and
n stervotype taken from it in type metal so as to he
printed among types on a printing press, and what sub-
stance is it? A, We believe there is nothing better for
this purpose than the bichromated gelatin film; the
print being produced by inking the surface, that is left
{n relief, by wanshing the fiim with water aftor it has
been placed undor a negative and exposed to light, 2.
Is there any combination of lquids that will cut glass |
and have no effect on ofls? A, Water, which has ab- |
sorbed hydrofluoric acld gas, will etch glass; and will |
have very little effect on ofl. This solution must be
kept in bottles made of rubber (caoutchouc). For very
fine otchings It is best to expose glass to tho gas ftself,
produced by pouring sulphurie acid on fluoride of cal-
cium (fluorspar).

|

pitch of a scrow wheel that will be the proper size for ‘

two eylinders 8 x 1277 with 100 Ibs. pressure per square
inch and conneeted directly to main shaft? A, Diame-
ter 414 feet, pitch 6 feet.

(9 W. B. asks: What is hydramyle,
its uses, properties, and effects? A. Amyl hydrate or

| amylic alcohol (the principle of fusel of) i a constant
ts, | accompani t of alcohol (ethyl alcohol) prepared
ote. T.Shaw, 915 Ridge Ave., Philadelphin, Pa. | from corn, potatoes, the must of grapes, ete, It passes
For New Tlustrated Catalozue of Foot Lathes, Scroll | OVer in considerable quantities towards the ond of the
Saws, Small Steam Engines and Amateur's Tools, send | distillation, and may be collected apart. To obtain it
stamp to Chase & Woodman, Newark, N. J. | in a state of purity these portions are freely washed
Shaw's Mercury Ganges, U. S. Standard of Pressure, | With water, the residue redistilled, and the portions
915 Ridge Ave., Philadelphia, Pa. passing over between 267°—270° Fah. collected separ-
Bolt Forging Mach. & Power Hammers a specialty, | stely. Itis acolorless liquid having an odor peculinr
Send for circulars. Forsalth & Co., Manchester, N. H, | to itself anda burning taste, Tts chief use s in the
For Town & Village use, Comb'd Hand Fire Engine & production of several fragrant othors, as amyl ncetate,
Hose Carriage, $35). Forsaith & Co., Manchester, N. §1. | Which has the odorand flavor of the Jargonelle pear.
Jokn T. Noye & Son, Baftalo, . Y., are Manufactar | 1 occ 87 ised lacgely for flavoring confectionery and
ors of Burr Mill Stones and Flour Mill Machinery of all | liquors, and by perfumers. To the presence of amyl-
kinds, and dealers tn Dufour & Co.’s Bolting Cloth, |i¢ alcohol in cheap liquors is atttibuted their potent
Send for Jarge lllustrated catalogue. intoxicating properties.
Power & Foot Prossos, Ferracato Co,, Bridgeton, N.J. | (5) A. H. A, asks: How large a cylinder
Solld Emery Vulesnite Wheels—The Solid Original | Will be required with length of stroke, at 40 or 50 Ibe.
Emery Whoel —other kinds imitations and Inferior, | pressure, to propel a boat 23 feet long, 5 feet beam, and
Caution.—Our name hmpe: lntullo; ‘n‘:“nr best ;lsinchetdeep. ata rateof 12miles an hour? A, We
Standard Belting, Packing, and Hose. Buy only. | think you will bave difficulty in designing proper ma-
z.;: :;eui:m N;:'?;Pk Yﬂelunc and Pack- : chinery for such a speed at the pressare of steam men-
Steel Castings from one b, to five thonsand ' ;
valoable for strength and darsbility. Q,wh?:'nz (6) W. H. writes: We have a 5 inchsteam
Pittsburgh Steel Casting Ca.. Pittsburgh, Pa. pipe running from the surface down inside a mine. I
For Best Presses, Dies, snd Frult Can Tools, Bliss & D3¢ noticed sometimes, in canlking a thimble that was
Willisms, cor. of Plymouth ang Jay Sta., Brooklyn, N,y, | Jeaking, something like an electric spark it across the
! pointof chisel. A. Elactric phenomena are sometimes
Lathes and Machi for Polishi Bam | noticed in the case of steam escaping from small ori-
- }cec,ndmmﬂbnledlothofﬂcﬂounlhopolntof
For the best Gale Valves of all kinds, spply to D, ©*C3pe-

Send us your address for circulars.
Nolse-Qoieting Nozzles for Locomotives, S |!

Kennedy £ Co..®JohnSt. . N. Y.

Boulter's mmmmcupum‘
Furnaces, Slides, Tlle, Fire Brick and Fire Clay |
forsale. 1800 North 8t., Philadelphla, Pa.

* Littie All Right," the smallest and most perfect Re-
un-mn:.'lmymmum.m.
operstion. Send cireular. All Right Firearms
Lawrence, Mase, U S A, o
Bolid Wrought Iron Beams, ete., see advertise-
Address Unfon Iron Mills, Pittsburgh, Pa., for

:

 Bilver Solder and emall Tubing. A
MI-.u-.-cwh-u“- rm“

ienminod. with the results stated:

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

H. E.—It is acetate of copper.—R. M. D, —It is #nl-
phide of iron.—W. H. D.—The sample consists princi-
pally of ferric sulphide. It may or msy not contain
traces of precious metals, The sample was too small
to sdmit of examiuation,

COMMUNRICATIONS RECEIVED,

The Editor of the Scresrire AMERicax acknowledges
with much pleasare, the recelpt of opiginal papers and
contributions upon the following wubjects:

On Gas Polsoning. By N.D.

Ona Preventive of Colliery Explosions. By G. W. D
On Predicting the Weather. Ry G. R.C,

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

HINTS TO CORRESPONDENTS,

We renew our request that correspondents, In referring
fo former answers or articles, will be kind enough to
name the dats of the paper and the page, or the number
of the question,

Correspondents whose Inquiries fall to sppear should
| repeat them, 1 not then published, they may conclude
| that, for good ressons, the Bdltor declines them. The
sddress of the writer should always be given.

Inquiries relating to patents, or tthe patentabll ity
of Inventions, assignments, ete,, will not be published
here, Al such questions, when initials only are glven,
are thrown Into the waste basket, as it would @il half of
Our paper 1o print them all; bat we generally take pleas-
:n“l'l':u'wh‘ briefly by mall, if the writer's address

WANTS AND BUSINESS INQUIRIES,
.;!nmmdmlmllmmum.md that of a busl.
nature especially, can be expeditionsly obtalned
b’dmln the colomn of * Business and Per-
sonal, Is st apart for that purpose mab
howch:nnouunnduluhnd. gy
© have recelved this weok the following Inquiries,
particulars, oto,, rogarding which ean probably be ellcl
tod from the writers by the Insertion of a small adver-
Usement i the column specified, by partios able to sup-

ply the wants:

[Those marked (r) are refssued patents. ) :

A complote copy of any patent In the annexoed list
Including both the specifications and drawings, will be
furnished from this ofMoe for one dollar, In ordering,
please stato the number and date of the patent desired,

and romit to Munn & Co., 37 Park Row, New York citv.

Album, tourists’, F. L. Sarmiento. .....cooovivinin 1% 90
Amnlgnmnting pan, Kustel & Hofmann. . ... 197,48
Animal teap, J. B, CUBDOR, cvovvvicencninmmmrmnsasass 197,018
Atomizer, Rundquist & Angolo. .. coovvveiiiee... 197007
Barloy-peeling mill, M. Martin. . .oooiiiiiineinn 19508

Barometers, packing Joints of, J. P. Simmons . ...
Barrel heads, elamp for, T. C. Seaman. . .........

Barrel-making machine, W, K. Hobaok ........... R RLT
Bed bottom, spring, O, L. Fullor .. ..coovviiiiainn. 197,116
Bedstond, sofa, W. E BUsor.. ..o cooovniiiciiie, 197 000
Beer barrel, tap, Bruns, Lalg & Von Dehsen .. .... 19,03
Bessomeor steel scrap utilizing, O. Willlams ..., 197,199
Blower, fan, T . F. Sturtovant ... 196.9%
Boller covering, B. Thomas.... vee 190000
Book ense, O. F. Hill.... ....... eee 197,122
Book-displaying rack, H. Huss........ .o 195138
Boot and shoe insole, J, K. Gittens, .. . 197,09
Bougle, 8. 8t. John......... vees 195,000
Brako, oar, W. 8. Richardson......ccooveniie sunnes 19155
Brake, flax.J. H. Tabler....... vone 190068 |
Brush, metallie, W. Barbour............. vees IR O05
Buckle, harness, W. F. Van Koeuren... eee 197,186
Bung-cutting machine, J. Franzmann.....ccooeees 19,114

Burglar nlarm, C. C, Dusenbury.........
Burglar alarm, 8. Mangold.......
Button coupling, W. C, Baskin ..

Button fastening, W. Richardson .. 197,176
Cars, roof for, J. M. A¥er..cccoocvennnnns 1w
Cars, hasp for freight, B. I', Lamason. . oo 10009
Carriage, chlld's, J. F. DOWRINE .cooivinvanirannnnas 1%.93
Carringe dosh frame, W. T, CO0leY ....ovnvvanniins 19,99
Chains, machine for making, G. B. Whitney...... 197,191
Chalr, tiiting, H.G.E. WOl ... coiieriaciniiaiinn, BB LAl
Chimney cap, F. Lichtenfels........ . 195,10
Chimney, sectional, L. E. Clawson . 197008 |
Churn, H. C, Green... .... e 1 |
Clgarbox, M. A. Penn.....cooonen m.ml
Clothes p ,J. O. Plckens . cvee 197,068 |
Clothes wringer, G. Campbell....... e V97008
Cluteh, C. H. Roblnson ...... .. - T

'.m.no

Coal, mining, H. F. Brown........
197,08

Corn stripper, green, W. A L. Kirk........ A
Cultivator, H. I. Heaton (r)........ T84
Cultivator, F. L. Hilsabook..... 19082
Cultivator, J. P. Terry co.oovvinnnn. 197,184
Cultivator, double-winged, C.J. Cooper. vee. 197,000
Cultivator, wheel, Macy & Watkins ......... eees 190068
Curtain roller and bracket, H. Sechausen ......... 196.95¢ |
Dental impression cup, W. M. Reynolds, .........

Desk and erid, combined, H. 5. Hale...... 19512
Domino, B. AMOm........ vv vues 197,008 |

Door securar, A. VOORO. .covvis sevreneenn - 197057
Doors, gates, ete., hanger for, E, Prescott, ...

Dose moasurer, G. Colmer. ......ccovinviiinnn ceee 197007 1
Dress elovator, E. C. Calm. ......... - 1015

o 1D
< 190 |
Embossing wearing apparel, J. Steinlein. .

PO | e} ]
« 190N
FOoA DAR, I BIREE coorsorssocsease.  ontutsanasasisn 197,09
Feed water heater and cleaner, J. F. Morse........ 196,958
Felt, ete., stzing machine for, M. Chittenden 196,968
pEALLE
vees 3012

. 197,064 |
19,009
R AL

Furnace door, ete., J. M. Marshall .
Furnace, heating, A. Guettermann. ..
Furnace, hot alr, W. E. Hendorson. . .
Galter, over, Whiteomb & Daggett

Game appmratus, J. Brown .. ... . < wien
Game apparatus, W. J. Lyman......... “ve !
Gas apparatus, Hluminating. T. Tally. ... ....... 10
Gas dovice, B LInARIey. .o coovvine oo 19098, 197151
Gas, W. N, Adams .. ..., SI0U0 Ik nsAINARERY

Gas, M. M. Strong ..., 197,061, 197,082
Graln binder, B. Chapman . ... ceeenes 197010
Grain binder, W. A Sutphin, . ........ AUAT

Graln anil), J. 8, Bogle .. ... cebee . L8
Grain separator, A. B, Farquhar,

Graln separator, J. B, Sultt .. ...,
Grate, fireplace. R. L. Mitchell ...
Harness saddle, S. B, Tompkina. .. ... A
Harrow, smoothing, C. K. Chulsponsen..., ....... 190,90
Harvestor, W. X. Whitely ..
Harvestor dropper. J T JOU0r. ..ot suivnnnes
Hat brims, machine for trimming .M .Osgood. .. 197167 |
Hay fork, horse, B, Jackson
Hay todder, W. F. Goodwin . cssress ILINR
Hinge for awning blinds, O L, Hasbronek ........ 19713

THuminating clock dials, ote, T, Dickinson. .
Indexos, machine for culting, W, MoMillan....
Tron, treating, W. Steloher, Jr. () oooiniiny van
Ironing machine, J. W, Abal .. ...,

Japanning wood, A Gigrieh . ............
Journal bearing, J. N. Ksufhole ..........

Lamp, L. 11, Olmstod. ., .......

| Spools, metallic, G. W. Billings ....... N

o Valve, safety, Ashton &

wiam  Well tubes. perforating

—~ — — — —_—
Where can T obtain a portable mill for grinding | Lamp extinguisher, ¥, REInd. . oor wvoiiiiane,. 19940
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COFFEE & SUGAR MACHINERY

Coflee, Malt, Corn, Cocon, and Grain-

coUNTEEATFORAGO fack

MARVIN SAFE&SCALE £, |
265 BROADWAY. N.Y._|

Jarvis GasConsumg Farnace,

Sotting Steam Nollerss. Will burn sereenin
-r:nll rxn.;fnr\' of soft coal without blower 4{
A. F. UPTON, General Agent, No, 28 Congress Street
Boston, Mass.

NILES ENGINE

SUITABLE FOR
COTTON GINS, CORN MILLS,
CRAIN ELEVATORS,

PRINTING OFFICES,

HOTELS,
od § ny purpose requiring as
“ﬁ::‘ <.rrr.m{--..r'.' 10 12 horse-power.

s NILES TOOL WORKS,

Mamilton, Ohio

GENTS WANTED. Package of Goods free fo
every applicant

From 4 to 1000 Iba. welght, true to pattern. An invalu-
able substitate for forgings, or for xrv;\l]{cablt; lroln m-:;
ings requiring great strength. =end for circular and

rioe st t0 CHESTER ~TEEL CASTING COMPANY,
E\‘}:LIS.\ STREET, PHILADELPHIA, PA,

-

CAVEATS, COPYRIGHTS, TRADE

MARKS, ETC,

Messrs, Munn & Co,, in connec:lon with the publica-
tion of the SCIEXTIFIC AMERIOAN, continue to examine
Improvements, and (o act as Solicitors of Patents for
Inventors

In this line of husiness thoy have had oves TmIRTY
TEAES' EXPERIENCE, and now have unegualed facklities
for the preparstion of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canads, and Forelgn Countries. Messrs,
Mann & Co. also sttend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels
Relssnes, Amignments and Reports on Infringements
of Patents. All basiness intrusted to them is done

with special care and promptuess, on very moderate

tenine

We send free of charge, on application, a pamphlet '

containing further information about Pateuts and how
o procure them; dircetions concemning Trade Marks,
Coprrights, Designe, Patents, Appeals, Reisrues, In-
fringemsents, Awignments, Rejocted Cases, Hinta on
the Sale of Patents, ete

Foreign Patents.—We also send, free of charge, &
Synopeis of Forelgn atent Laws, showing the cost and
method of securing patents i all the principal coun-
tries of the world. American Inventors should bear In
mind thet, as s peneral rule, any invention that Is valu-
able 1o the patentee in this country is worth equally as
much in Eagland and some other foreign countries.
Five patents -embraciog Canadian, English, German,
French, and Belgian —will secure 10 an luventor the ex-
clprive monopoly to bls discovery among about oxe
HOXDNED AND FIFrs wriiioxs of the most intelligent
people In the world. The facllities of business and
aam communicat'on are such that patents can be ob-
tilned abrosd by our citizens almost as easily as at
bome. The expenre to apply for an English patent (s
75 German, §10%; French, $1%; Belgisn, $100; Cana-
dixn, §0,

Coples of Patents,—Persous desiring any patont
ferned from 169 to November 26, 1647, can be supplied
with oficial copies at ressonable cost, the price de
pending spon the extent of drawiogs and length of
specifications.

Avy patent issued since November 27, 1607, at which
tme the Fatent Office commenced printing the draw-
ings and specifications, may be bhad by remliting to
thie office §1.

A copy of (he cisims of any patent
will be farnished for $1.

When ordering coples, pleass to remit for the rame
aeabhove, and stale name of gmtentee, title of nven-
tiom, and date of patent

A pamphlet, containing full directions for obtaining
United Statos patents, sent frea. A handsomely hoand
Retarenen Book, gilt odges, contalns 140 pages and
many engravings and tables important to every pat-
eston and mechanic, sad is 5 useful hand book of refer.
ence for every'ndy, Price ¥ conts, malled free.

MUNN & CO.
Publishers SCIENTIPIC AMERICAN.

37 Park Row, N, Y,
w g’ZIOI—W o ¥ ond TA Birets,

Issned since 1509

Star Novelty Co., Charjotte, Mich.

Stroot. New York, are Mr. guardiola’s Agents, and thoy
iwul give prompt attention to all orders 1or any of the
above machines

r T < s 0y
Harrison’s Nystem of Grinding!
Mustratod Cataloguoe Now Roady.,
NEW STANDARD FLOURING MILLS,

rios, Horfgontal Grinders, Slow  Runnoers,
l-‘l(l)l’)“" ;l'..l";;:ul::l. l:‘::u'\. l"'hlulur. Migh Spood, and Koono-
mical Milling Fully Established,

A NEW Caopy Vor Al
Millors and Editors ploaso addross 2

EDWARD HARRISON,
No. 135 Hownrd Ave, Now Hoaven, Conn.

ESTANLISIED 1844

JOSEPH C. TODD,

(Formerly of Todd & Rafferty), EXGINEER and MACTIIN-
1=T. Flax, Hemp, Jute, Hope, Oakum, and Rogging
Machinery, Steam Engines, Hotlers, ete.  Also Agent for
the celebrated and improved Rawson & Rittinger Holst-
ing Engine, I will furnish specifications and estimates for
all kinds of machinery. sSend for descriptive eireular
and price  Address 2
3. C. TODD, ,
10 Rarelay St., Now York, ar Paterson, N, J.

PUNCHING on ool “ i Wi e
PRESSES. conn

PARKER FRESS CO., Middletown,

.

Calculating Machines, G. I Grant, Beverly 5t., Boston,

HARTFORD ‘_
STEAM BOILER

Ingvection & Insurance
COMPANY.

|

Botler Flues, Super-Heatod Stonm, O1l Stills, &«
HENRY W. BDULKLEY, Soloe Manufaotocer,
Y Browdway, N, Y.

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTUREDBY B0, cicuRockDaie Co
FITCHBURG MASS.

SEND FOR PAMPHLET.

Mill Stones and Corn Mills.

chines, Packers, Mill Ploks, Water Wheels, Pulleys, and
Gearing, specially adapted to Flour Mills. Send for

« 0] J >
aialogue: . T. NOYE & SON, Buffalo, N. Y.
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L. SMITH HOBART, President.

RELIEF
For
Method, from sll kinds of Prists, Pen Drawings,
than Wood-cuts, These plateshave a perfectly smooth
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ss'Process.
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ark Pl e, New J0&

Newspaper, Book and Catalogue IHlustrations, Engraved
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» 2
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——
JOHN C. MOSS, Superintendent.
PLATES
in Typeaunetal, by a new Photo-Chemical
Original Designs, Photographs, &c¢., much cheaper
printing surface, and the lines aro as deep, as even,

and as sharp as they could posa(bly be cut by hand. We guarantee that they will print satisfactorily *on wet

or dry paper, and on any press where type or wood-cuts can be so printed. Electrotypes may be mado from them I

in the usual way.

Our Plates are now used by the principal pullishers and maraifacturers in every slate in the Union.
SEND STAMP FOR ILLUSTRATED CIRCULAR.,

Please say where you saw this.

A now Modical Treatise, * Thne
SCIEXCE or Lire, or SELY-PRES-

~ KNOW

THYSELanmml proscriptions, elither one
of which i» worth ten times the
h O

e Y P HEAL

DR. ‘. H. PARKER, No. dT YSEL

Bullnm:!\l Stroet, Boston, \lm.u H F

Send for new {llustrated catalogue.

Lathes, Planers, Drills, &o.
THE ACME FOOT LATHE BACK
Geared, Screw Cutting. Cuta from four to sixty-four
FOUNDRY AND MACHINE SHOP FOR
Sale or Rent. We offer st a bargain, our old werks,
P e ut Band. Three raiivads: Addross. "

ERVATION,” & book for v\nrybod{.
y
oe of the book. Gold Medal awarded the author. The
ever published.” An Illustrated
3 '
MACHINISTS’' TOOLS.
NEW HAVEN MANUFACTURING CO,,
threads. Price Eighty Dollars. Send for eiroular
consisting of three substaptial brick bulldiogs sheds,
SOUTH BREND IRON WORKS, *outh Bend. Ind

Address JOAN A, ROERLING'S SONE, Manufactur-
ers, Tronton, N. J , or 117 Liberty Street, New York

W hools and Rope for conveying power long distances.
Send for cireular, 4 ' o

Tube Cleaners ”I?Jb:llm";"llll Na-

TIONAL STEEL Toene Creaxer Co S Eth st N, Y.

f Nb'}'ll‘()“'l'!ll TENONING MACHINES FOR SALK
Y

8, C, HILLS, 78 Chambors St,, New York,
D RO P THE HULL & BELDEN CO .,
Danbury, Conn
DAMPER FR1G
REGULATORS B E s T f.“::g'(‘i}v{:::ﬂ'
MURRILL & KEIZER, ¢ HOLLIDAY ST., BALTIMOIN

Working Models

And Experimental Machinery, Metal or W made
order by J.F. WENRSER & (“enu':‘s'L N. \'.'”

FORGINGS nnd
"l'l’.l'llA L MACHINERY,

Price S1, sent by mml. FiIf
oston Herald says: “The sclence of Life is beyond
Pamphlet sent PRER Address
NEW AXD IMPROYVED PATTERNS.
New Haven, Conn,
FOST & CO., Cincinnatl, Olilo
ample water power and facilitios for conducting an tron

SAVE 10 TO 20 PER CENT

OVERINGS

THE CITALMERS SPENCE CO., Foot East Sth St s+ New York,

** Indispensable o the Litwary, Clergyman,
[,.nrym', Phywician, Editor, Teacher, Nudent,
and all of any calling in e who desire knowl-

welie

ENCYCLOPEDIA BRITANNICA

Ninth Edition.--Amerfean Roprint.

This great work i beyond oom
| olabarate and exhaustivo ol ri
The eantributors are the most
I'F::l' thinkers and writors of 1)

parison suparior in Its
Aar to al) mimlinr works,
distinguished and orig-
i present and of the

This bssus s the Xinth revision in s spaee of
:  of GYer one
hundred years since Its \nceptian, -rgul this rtprlnl?-
copy in every particular of the Rritish Kdition now In
course af pablication, s the best and chenpost work
over offared Lo the Amorioan poople,

0 Articlos are writton In n most sttenetly
:cr.t ‘l'h'n';murm.y "’l mattor in --n:vh v..lu:m- :‘- ..';:nlu”-
oF par y v )
““l{:‘ "".'“'l!:'“‘t‘:.lvllllll i 1o sny other Cyelopmdin
WOork oontains thousanda
and Wood, and s printed hn:u t-"' 1
mprised In twonty.one Irapertal octavo

| exgressly for it

| d will be o
of which are now ready, anid the oooed.
WLl Bo Insniod st the ate of three » year,

yolumes, sl x
W-v'tl:'o-“lrn eloth Winding S3.00.

1og volumes
| Priee
‘. ln-l Hrocon, exirn 87.00.

' m’t‘""‘-”n:::-’l’:“:—::?:u specimeons of
| falle "::&'u".'.'.'.‘.'.‘;'fi.'.'.?'. of cuntributors !:f“-{u'&
J. M ATODDART A CO., Publishers,
78 Chestnnt Mireet, Philadelphin,
1“. H, KEY, Publisher,
Room No. 8, 120 Brondway. N. Y.
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Baw  Artors, Saw  Honches, Serol
Saws, Panel hl«lu!u, and other Wood
Tools. We bull1 the only patented
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WALKER BROS,,
‘3 and 75 Lawrel St Phila,
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New and Improved, for 1 work.
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NEWSPAPER FILE

Tho Kool Patent WMo, for proservin Wi
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ana grioe reduood,  Subseribem (o the SorkNTivio AN
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WOOD-WORKING MACHINERY,
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THE TANILINE ©COf
STROUDSBURG, PA.
EMERY WHEELS AND CRINDERS.

GERO. PLACE, 21 Chambers 8t New York Agent,

TORPEDO VESSELS. By Ma, DONALD
BON y | r, Jutely rond Lafore the United
8 \ :llw‘ll::l:n'!v" '“l‘ :v’l'n “ h’lll oxposition of the Tor.

M t wyston, from the onrliost efforts to tho prosont
klnu- Giving dimonstons and porformancos of the
soveral sizes bullt by ) hornyeroft Dros, tor the yarions
governments, highly interosting trinls of these boats,
and experiences in war, ynd a description of the Lorpe-
does used. 1 illusteation.  Contained In BCIENTIVIO

W. B, ERANKLIN. V. Prest,  J, M, ALLEN, PIGST, | bo ha ac uiisoivco wa of s nowadolers:

O o EUREKA SAFETY POWER!
p B THR M]' B PILRCL' SCL y ‘ o F l'rucll«m}ly Illlnlfﬂ.ll.l? 1o ox~
Pyrometers, 1o Mg het of FD  siste: Testedtonn e ety

8150, 3 o LH. P . R250. Also,
Stationary Engines and bollers, and
sSparvk Arrvesting Portable Ene
gines for plantationuse. sendfor
our eircular. Discount to the trude,

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

'POINTS OF A GOOD HORSE. BEING

the Report of the Committees appointed Ly the New
England *Agricultural Socicty to declde upon Rules for
Guidance of Judges of Horses. The Poinis of Excel-
lence, Size, Color, Symmetry of Body, Head and Neek,
Eye and Ear, Feet and Limbs. fully described. Speed at
the Trot, and In Walking, Style and Action, etc., with
the percentage allowed for each quality. The Standard
Size and *peed for Matehed Carrisge Horses, p
Driving Horses. Family Horses, Park or Phaeton Horses,
ote, An excellent Guide In selecting snimals. Con-
talned In SCIENTINIC L  AMERICAN SUFPLEMENT No.
10:3. price 10 conts, To be had at this omice and of all
nowsdealers,

H.W.JOHNS" PAT

NT.

SBESTOo

~IATERIAL\ i

| Liquid Paints—all shades, finest In the world.
Fire Proof Paint, for Wood work, &e.

Roof Paint, for Tin Boofs, Iron Work, &c.
Roofing, with white Fire Proof Coating.

Roof Coating, for restoring and preserving old roofs,
Cements, for Relnnr‘ F'umﬁm, Lﬂxy Rggb.&e.
!

Steam Pipe and Boiler Coverings,
steam Packing, Asbestos Boards, Fire P
Coatings. Sheathings and Roofing Felt 2:.
Thesc articles are ready for use, and can be ap-
jed lﬁ_—my one. Send for Samples, Pamphlets,
JOHNS MANUFACTURING COMPANY,

s,
H. W.
! 87 Maiden Lane, New York.,

PHILADELPHIA BRANCH., #06 Arch 8t
Also | POWNIE TRAINER & CO., Poston.
Yor S W. HEMPSTED & CO.. Columbus, Ohlo.
sale by |- M. BUCK & CO..St. Louis.
7 |C.A -, New Orleans.

{ Tu‘mﬁ"sﬂ?ﬁggﬁfm Francisco.
1872, 1874, 1875,
SCIENCE - RECORD.

A few coples of these splendid books are offered st
the following very low prices.

Among the subjects, the following are the most note-
worthy, exhibiting in 5 condensed form a general ac-
count of the FProgress of the World @

CHEMISTRY AND METALLURGY,

MECHANICS AND ENGINEERING.

ELECTRICITY. LIGHT, HEAT, SOUND,

TECHNOLOGY, THE USEFUL A S

BOTANY AMD HORTICULTUKE,

TURE. .
1A ‘\':P BI((’IL;SE'R?EFI?A v a: ClFT?Cs.! BYGIENE
HISTORY AND ZOOLOGY,
Y, TERRESTRIAL PHYSICS,

GEOLOGY
ASTRONOMY,
BIOGRAPHY AND NECROLOGY .

Each yearly volume contains about @0 octavo pagel
including » number of W e o vings.
They are bound in substantial ings,
and will be malled on receipt of §.2 . Address

MUNN & CO., PUnLisnEss,
37 Park Row, Now York clty.

- Scientific merican,
.Tle Most mln:; ‘sm:u:’cu l';":;rn the World,

Only $3.20n Year including Postage. Weekly.
32 Numbers n Year.

This widely cirenlated and splendidly lustrated
paper s published weekly. BEvery number contains dx-
teen pages of useful information, and o large number of
original engravings of new inventions and discoveries,
ropresenting  Engincering Works, Steam Machinery.

. New Inventions, Novelties in Mechanios, Manufactures,
| Chomistry, Electricity, Telegraphy, Photograpby, Arcbi-
tocture, Agriculture, Hortlculture, Natuml History, ete,

All Clnsses of Readers find In THE SCIESTING
| AMERICAN n popular resume of the best sclentifie in-
formation of the day ; and it is the alm of the publishers
to prosent it in an stteactive form, svolding as much ax
possiblo ubstruse terms. To every intelligent mind,
thin Journal sfiords & constant supply of instroctive
reading. 1t s promotive of knowlodge and progress in
ovory community where it ciroulatos.

Torms of Subweription, -One copy of Tie SCIEN-
TIRIO AMEIIOAN will b sont for one pear (62 numbers=
POsLage prapid, 1o sny subseribor n the United States
or Canndn, on recelpt of three dollars nod pweuty
conts by the publishers: six monthy, $1.00; Uiree
months, $1.00,

Cluba—One oxtra copy of TInSOTRXTIVIC AMEN-
QAN will be supplied gratis for every club of Ave sbseriers
LAt $3.30 onehi; ndditional copios Wt same propartionate
L tate. Postage propald,

One copy of THE SCTENTIFIO AMERICAN and 0ne oUnY
of TIE BOTENTIFIO AMENICAN SUPPLEMENT will by sont
for one yoar, postage propald, to any subseriber in the
Unitod States or Oanada, on recelpt of seom dollars by
the publishers.

Tho safost way to remit is by Postal Order, Draft, of

Express. Monoy carefully placed lnside of envelopts,
securely sealed, and correctly sddressed, seldom g0

and wake all orders, drafts, ote., payable to

MUNN & CO., ,
vl 37 Park Row New Yorh.. .
{E Amorican™ w )
ENEU J - s 2
e T B ol

Astray but fs st the sender's risk  Address all lotters,

e |



