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ON PROTECTION FROM LIGHTNING.
The condition that determines the direction of an electrie
current is difference in potentinl between the two points,

1 | the current always being from the puint of higher potential

to the point of lower potentinl.

Upon the surface of the carth and within it electricity is
constantly being generated by various means: by the fric-
tion of the wind upon it, by running water, by heat at the

| junction of two dissimilar substances, by maguetic disturb.

ances, and so forth. The electricity so generated is quickly
distributed to points of lower potential, and the whole is
ultimately metamorphosed into that molecular vibration
called heat. Let an ordinary magneto-telephone be pro-
perly attacbed to a wire a hundred feet long, and the two

and the ear may detect the presence of electric currents by
the well known sputtering sounds. These are called earth
currents, and sometimes they are very troublesome in tele-
graphy.

Professor Trowbridge, of Harvard College, found last

Q summer that the ticking of the observatory clock could be
idctcclcd at the distance of a mile from the line wire that
roes to Boston furnishing the time service, and this when

the terminals of the experimental line were no furtherthan
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s | their profession, but within the past few months the electric

filty feet apart. Tbis shows that the observatory battery

-®) 37! 35 | cbarges the earth for u great distance every time the circuit

1

' is completed by the seconds pendulum.

Suppose now that the positive terminal of a battery or of
| a dynamo-electric machine should be grounded at any place,
d the negative terminal at a distant place, say a half mile

s i 4| or more away, the developed electricity would charge the

first place to a potential bigher than any other neighboring
place, and o cbarged thunder cloud immediately overhead
could not discharge itself there so easily as at any other
place at ‘a distance, for, as stated at first, it is differonce of
polential that determines the direction of an electric current,
and the dilference of potential is less in this supposed case
than elsewhere. If the potential could be raised as high as
that developed in the cloud, it would be absolutely impos-
sible for uny discharge to take place between the cloud and
the earth at that place, no matter how near they might be
together.

Now, the potential of any ordinary battery is relatively
weak, but wha.ever its source may be, it may be raised in

- various ways: by providing points, by employing secondary

| colls, by increasing the resistance in the primary circuit.
ln whatever way it might be done the effect of induction by

. s | the cloud would be lessened by it so that the reaction upon
ags | the charged cloud would be either to necessitate the dis-
- wog | charge at some other place where there was a greater differ-

ence in potential, or else to delay it until the potential had
been raised still higher, which would only make it still
casier to strike elsewbere.  The evidence gathered from
; places where lightning has struck seems to indicate that the
| conditions which determine the stroke are comparatively
trivial. For instance, a comparatively low limb upon a tree
;may be struck instead of the topmost part, and it is bere

; mo (argued that the charging of the earth at a given place with
gﬂxu’az.'sy.?.rl,%nunu and a. MECHLEL $430 | positive electricity may be a suflicient guard against light.

| ning stroke, while at the negative end of the cireuit it
|would be more likely to strike than elsewhere. This end
jof the circuit could be so arranged that lightning could
' harm nothing.
It is also taken for granted that lightning is always posi-
| tive, and that all appearances of the so-culled up stroke are

- a1 | Optical delusions, The source of lightning in & thunder eloud

(appears to be always the same, the so-called latent heat of
| the watery vapor, the energy of which must be accounted

‘,"’; for, and where the precipitation is rapid there is no time for

:‘ﬁ distribution by convection or by conduction.
. 4

Perhaps the cost of such a method would render it alto

| burg and New Orleans,

ends of the wire be stuck into the earth almost anywhere, k

1880.

light has been affixed to some of the finest steamers on the
Mississippi and Ohlo,

The first boat to adopt the light was the Reuben R,
Springer, plying between Clneinnnti and New Orleans, and
to-day the list includes the 8. H. Parisot, the Natchez, the
(0, P. Chouteau, and Goliden Crown, on the Mississippi;
the Scotin, on the Ohio; and the towbonts Iron Age and
Iron Duke, plying between Pittsburg and 8t. Louis; also
the towhoat Harry Brown, described some time since in
these columns, and engaged in coal towing between Pitis-
Other stcamers will shortly be
fitted with the new light. In most cases a single light is
uaed, of 1,500 or 2,000 candle power, and located at the
forward end of the cabin deck. The carbons are placed in
nmovable lamp, similar to a locomotive *“ headlight,” whose
reflector projects the rays to the point desired, keeping the
pilot houge and the rest of the boat in shudow. To drive
the generator an independent engine, vertical type, 8 or 10
Liorse power, is located in the engine room, usually 200 feet
or more from the Jamp. The main result so far is noted
in the reduction of the time required in making landings.
With the old cresset or ““torch™ the pilot was unable to
land at the precise point desired, and backing and relanding
was necessary.  But with the electric light every object on
shore is clearly defined in the darkest night, and the boat
touches the shore just where desired. The handling of
freight is also facilitated greatly. In actual running, the
Western pilot as yet refuses to tolerate the light, and prefers
the old time guides of hills and other landmarks. In fog
also the electric light is pronounced useless. When steam-
ers are fitted with two lights, the second is portable, and
can be taken on shore or moved to any portion of the boat
or of the “* tow ” of coal eraft surrounding the steamer. In
all these cases the Brush light is used..

O

THE HARMONIC TELEGRAPH.

Recently certain users of telephones along the line of
telegraph between this city and Boston have noticed a novel
addition to the assortment of sounds which telephone wires
pick up by induction from neighboring telegraph wires.
The new sound is more musical than welcome, and is obyi-
ously made up of several distinct tones singing together,
while each is independently interrupted by rapid breaks or
short spaces of silence. These breaks correspond with the
‘“dot and dash " sounds of the ordinary telegraphic instru-
ment, so that the message may be spelled out by the inter-
ruptions of the singing tone. Tracing these sounds to their
source, they are found to be due to a relatively new system
of multiplex telegraphy now on trial on the Western Union
Telegraph line between New York and Boston. The sys-
tem is a development of Elisha Gray's original electro-
harmonic or clectro-acoustic multiplex telegraph, the early
history of which is familiar to all who are at all acquainted
with the investigations which led to the invention of the
first speaking telephone.  ‘The toues of the harmonic tele-
graph are produced by the vibration of steel reeds operated
by electro-magnets, the pitch of the tone produced being
determined by the number of vibrations the reed makes in
a second. The current operating one reed, when passed
over a line, will set in motion at the further end a reed ex-
actly corresponding to the first in rate of vibration, and
cause it to yield the same note, while & reed tuned to a dif-
ferent note is entirely unaffected. When two or more reeds
are sounding separately or simultaneously at one end of a
circuit, their counterparts ut the other end will exactly re-
spond, each singing or keeping silent as its corresponding
vibrator at the other end of the wire is started or stopped.
Obviously auy interruptions of the current passing through
any transmitting vibrator will be produced by its corre-
sponding receiving instrument, but not by any other in the
series, causing clearly recognizable breaks in the singing
tone emitted by the vibrator. The message spelled out by
such interruptions of the current may be read by the re-
ceiver in the interruptions of thetone, or the recelving vi-
brator may be used as a relay in operating an ordinary
sounder.

In the practical work, on tho Boston line referred to, it
has been found possible to send simultaneously by one wire,
and analyze at the other end, four distinot tones, thereby
transmitting four separate messages in one direction at one
time. This offers a sigual advantage over the quadruplex
system, which transmits two separte messages simulta.
neously each way, but cannot send four messages one way.
In cases of extraordinary pressure of business the ful ca-
pacity of the harmonic system may be utilized in either
direction. It is boped that the barmouvic systom will ulti.
malely make possible the simultancous sending of four or
five messages both ways on a single wire; in other words,
four tone messages and one ordinary Morse message in each
direction, or ten in all.  Inthis way all the tones of the oc-
tave will be made use of, and that is the probable lmit of
the system, unless it be found possible to operate with
fractional tones.

[DECEMBER 11,
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RESPONSIBILITY OF EMPLOYERS IN GERMANY.
The Employers Luability Bill before the British B

65 i - 4153 | gether impracticable for ordinary bulldings, but for powder
mgm ¥.~A ‘u-&lo of Cayenne. ¢ figures. !mm:nﬂm s, oil tanks, ete., the cost might not be considered
a1 o great,
% !
o .u“t‘hle Bloln(lal R WY RN B ERsi=
vI. MOXONY. 6 . 2o, _q'm";“.;' g  THE ELECTRIC LIGHT ON WESTERN RIVER lfunll.
y W Wﬂ hllm 4 ﬁ:ﬁ:ﬁ,’l """" T From present indications the eleetric light is destined to |

plny an important part in inland navigation, particularly on
the tortuous rivers of the West and Northwest,  As a rule
the Western river men are very slow to adopt new ideas in

mont was noticed in a recont issug of this paper.
| eation of the tendency of modern law to throw
guards around buman life.

It appears that the practieal working of the ** En
Responsibility Law " in Germany, desigoed to make en
ployers umenable for injuries received by those at work

for them, has not proved altogether satisfactory. At any
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rate, Mr. Banre, Prussian Counselor of Commaores (and
pmldc'nt of the celobirated Bochum Iron Worlks Company),
has been ealled on by the government for suggestions us to
its amendment, and bas recommonded a now luy.

The old Iaw, pussed in 1871, makes rallwny compantes re
sponsible for injuries received hy tholr omployes In all cnses
{n which the Injury cannot be proved to bo elnrgeablo to
“uots of God ™ or the personal curclossness of the party in-
jured. The proprictors of mines, quarries, factories, and
the like, on the contrary, ave made responsible only when
the injury I8 caused by the carelessness of the propriotor or

his representatives, This restriction |s lield by Mr. Baare |

to bo unjust, and he accordingly proposes a law under
which any person in the service of another shall have the
right to claim damages for injuries reccived In such servico
under any circumstances.  The maximum damages to be
padd to a Inborer are fixed at $125 o year, or two-thirds of
the ususl yearly wages of a laborer.  Men of higher grade,
in ease of injury, are entitled to two-thirds their usanl
yearly income.

These payments, however, do not come out of the em-
ployer's pockel. They are to be met from tho funds of an
insurnnee company, under the control of the German Em-
pire, but supported by premiums puid annually by the em-
ployers, employes, and the community us u whole,

This arrangement, if earried out, would bring the labor-
ing clnsses into close dependence upon the government, and
Ohancellor Bismarck is credited with the expectation that it
woulll go far to check socislistio agitation. To an out-
sider the plan seems in no way caleulated to increase the
manliness or thrift of the laboring class of Germany.,

THE CORUNDUM MINES, MACON COUNTY, N. C.
These mines ave situated on the Sugar Fork River, a tribu-
tary of the Tennessee, nine miles from Franklin. They
are owned and worked by the Hampden Emery Company,

Scientific Americun,

stenm engloe under full houd of steam tie play of one.
slxty fourth part of an foch between the erank pin boxes
and tho crank pin may be suflicient to Jur the whole e¢n.
gine; nnd yot, it the engineer {n endenvoring to thke up
this lost motion, should nccidentolly overtighten the crank
pin boxes, the chunces ure that & broken ernuk pin or pit
min, and a knocked out eylinder hond, will serve s an
Hlustration of the unlon which s apt to take place between
(the crank pin aond its boxes under such clrenmstances,
| Muny an apparently unacconntable break in o revolving
shaft bas occurred from o defective bearing,  Heuvy shaft-
ing, carefully lined in hangers secured to the W')rlnh'up cell
| Ing, may for months run without any sign of henting; but a
plle of iron custings, or other heavy weight, unequally dis.
posed on the floor overhead, may cause just sufliclent de-
flection to expose the revolving shaft to one of the most de-
structive straios, and cause one or more of the hanger bear
[Ings to heat,  In muchinery the wearing nway of one of the
[ parts muy subject another part to destructive steain, and it
| generally requires the exercise of experlence and Judgment
| in the construction and handling of the muchinery, in order
to prevent the harm.  Many tons of coal have boen wasted
und much wear and tear of belts and machinery caused by
Innttention to these defects, In steam engines enpu(-lull.y
the adjustment of the journal boxes requires close attention,
The expansion of the jouroal by heat, the quality of the
lubricant used, the condition of the benring surfaces and
the amount of pressure they will be subjected to, exclusive
of dust, speed of revolution, ete., should be taken into ne-
count, In all metal there is more or less clasticity, and
when one box of a journal is by means of its screw bolts
drawn to the right position in regard to its Journal, it should
also bear golidly on the other box, in order to maintain the
adjustment of the boxes to the journal; if this precaution is
neglected, when the shaft is revolving the clasticity of the
screw bolts appears to act to cause an approach of the

:
Inn
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from 8to 14 por cent of saccharing matter, and the com-
puny ure payiog from $3.50 to $7 per ton for them, and are
{ worklng up ahout 50 tons s day. If they obtain the quan-
tty of boets ealculated upon, the product, under the new
ond fmproved process now in use fo the new mill, will be
about 550,000 pounds of raw sugar, 200,000 pounds of
| molasses, and 1,700 tons of pulp, which is now selling at the
[ fuctory to farmers at §1 per ton, It is stated that some of
' the beets wero allowed to remain in the ground too late in
| the sewson, and thereby were somewhat deteriorated for pro-
ducing sugar. ‘T'bis, with other defects in the cultivation,
| will, it is said, be remedied the next season.
- —
AN INVENTION WANTED.

| In carrying out their laudable and highly promising efforts
| to Introduce silk production as a domestic indostry in this
country, the Women's Silk Culture Association of the United
States have discovered the need of a suitable bund reel for
home use, and uppeal to the inventive readers of the Scies-
TIFIO AMERICAN to supply the need.

The economical production of cocoons is no longer a prob.
lem In this country. The worms thrive almost everywhere,
nnd in every community are women and children who have
plenty of unoccupicd time which can be utilized easily snd
pleasantly in the production of cocoons.  But silk manufac-
turers furnish no market for cocoons; they want reeled silk.
The unwindiog of the cocoons may be done in special estab-
lishments erected for the purpose; and were the silk grow-
ers sufficicntly numerous to supply the requisite cocoons,
such ** filntures " would no doubt be proyvided, and so fur-
nish o market for the cocoons raised.

As yot, however, the silk growers are too few and too
scattered to support such establishments, Accordingly, it
| becomes necessary in the domestication of the silk industry
to provide a simple band reel with which those who raise the
cocoons can uleo upwind them. The reel should be simple

of Chester, Mass. A counsiderable part of the ore is roasted | boxes, thereby squeezing out the oil from between the bear-
for the purpose of more easily separating the corundum | ing surfaces and causing them to heat or grind. It appears
from the accompanying rock. When sufficieutly burned, | that the continuous motion in one direction of one metal in
the ore is conveyed to the stamps, crushed, and carried bya  close contact with another, tends to produce a still closer
stream of water into troughs to be washed. A portion of | contact and finally a union of the metal surfaces; the Jubri-
the ore is then jigged, the corundum settling on the bottom; | cating oil, by preventing direct contact of the wmetal sur-

in construction, small and inexpensive; preferably of metal,
as less liable taan wood to be affected by atmospheric changes;
and capable of turning off 8 warp answering the require-
ments of marketable silk.

Obviously a reel to meet the present demand will make for

the lighter stuff, rising to the top, is skimmed off. The
richer ores are cleancd by simple washing. From the jigs
the corundum is placed on a drainer, and when sufficiently
drained is tuken to the loft, spread, dried, and sacked. The
corundum is then hauled sixty miles to Mt, Airy, a station
on the Oharlotte and Atlanta Ratlroad.

The first mine reached is an open cut. It is situated on a
steep hill side, about one hundred feet above the mill. The
vein, though quite irregular, appears (o have a width of
from three to four feet.

The corundum in this vein is inclosed in that variety of
chlorite called ripidolite and jeffersite, associated with tremo-
lite and spinel. The corundum occurs in both cleavage and
crystalline form, the crystals often having perfect termina-
tions, while many are transparent and constitute the true

faces, opposes this tendency, and the use of liners or equiva-
lent meauns to prevent the improper approach of the journal
boxes, aids the oil in insinuaticg itsell between the bearing
surfaces, Tt is surprising to watch the effect of a few min-
utes’ grinding of a journal in its bearing. We have seen a
twenty-horse engine, under full pressure of steam, brought
almost to a standstill by the sudden grinding of one of the
bearings of a shaft about two inches in diameter. It ap-
peared that the shaft would have twisted off sooner than
revolve in the defective hearing.
—_— ;i rr———
WORLD'S FAIR IN 1883.

The matter having been pretty conclusively settled that
we are to have a world’s fair in the city of New York or in
its immediate vicinity in 1883, the next important thing to

Oriental sapphire, ruby, emerald, topaz, ete. Among such
gems have been found an emerald weighing 3014 carats, and
a ruby weighing 10 carats,

Two or three hundred yards south, and apparently on the ;

same vein, is another opening of about one hundred feet in
length, from which about a one hundred tons of ore have

be settled is the location for holding it.

A committee has this matter in charge, and at its weekly
meetings they have placed before them various suggestions
as to available space to be bad for the purpose, and proposi-
tious as to terms for its occupaucy.

The city of Brooklyn claims to have facilities superior to

iteelf o much wider demand; since many who are now pre-
vented from engaging in silk production by their inability
to meet the demands of the trade for reeled silk, would doubt-
less engage in the work if the proper reel were provided.
Our silk manufacturers are now, in the infancy of the busi-
ness in this country, using $10,000,000 worth of raw silk a
year, The association believe that the agricultarists of the
United States will ultimately produce, nay, must produce
this amount of raw silk, and more. They report that the
industry is exciting a warm interest in all parts of the conn-
try, and that from every State in the Union there comes a
plea for the establishment of just sucha home industry. The
office of the association is at 1828 Chestnut street, Philadel-
|phia. Intending inventors should communicate with Mrs.
John Lucas, President.

Death of *“ One of Nature’s Gluttons.”
The readers of the SciENTIFIC AMERICAN will regret to
| hear of the death of the frogz Rana Pipen, whose portrait
appeared in this paper of February 7. He was found by
Mr. Dau. Beard, November 17, dead in the glass globe that

{has been bis home for nearly two years, The immediate

been taken. Lying on the east side and running parallel | New York for the requirements of the Exhibition, and in | cquse of his death is sapposed to be indigestion caused by
with this vein is a continuous vein of beautiful light gray  some respects its claim seems to be well based. The Pros-|the combined effects of supping upon two-thirds of a white
corundun in crystals, from the size of a goosequill to that of | pect Park Commissioners have generously consented, We|parch and resting all night under the steam beater. His
ihe finest cambric needle. understand, to allow the Exhibition to be held within the | 1555 will be mourned by a large circle of friends.

The corundum taken from this vein is 8o entirely free from | Jimits of the park, which our Commissioners very properly N

foreign matter that it requires very little manipulation to
prepare it for use. '

At the top of the hill, and two or three hundred feet above |
the farmer is still another open cut, twelve feet wide und |
fourteen deep. In portions of this vein are found large '
bipyramidal crystals similar to those from the Carpatics in
the East Indies. This vein appears to have regular walling
made up of tremalite, and carries corundum, spinel, and
nearly all the varicties of chlorite, Southwest of this and |
probably on the same vein us the lust, is another mine which ‘
has been more extensively worked than any of the, others.
The vein is sixteen feet wide, and isuncovered fora distance
of ten rods. The rock is so far decomposed that it can with-
out difficulty be mined with a pick.

A tunnel is ruo in the center of this vein to a distance of |
twenty feet; connected with this tunnel at the farther end
is a shaft eighteen feet in depth, This tunnel and shaft wus
originally made for the purpose of drying the walls of the
vein before removal. It is now used as an oven for drying |
and roasting the ore.© The varieties of chlorite associated
with the corundum contains water of crystallization and
exfoliates when heated, rendering it more easy 1o sepa-
rate from the corundum. Since the first opening of this
mine more than six bundred tons have been taken out, two |
hundred tous of this sinee April 1, 1880. i

HOT JOURNALS.

One of the most important cares of an engineer is to see
to it that the various bearings of the machinery in his|
charge are smooth, of uniform surface, and rightly ad- |
justed. Thig apparently simple duty frequently requires |
the exercisé 'of his best judgment; it is not only necessary |
that the journal box surfaces be close to the journal, but it
1L frequently just np necessary that the journal boxes be pre-
vented from secidentally appronching closer Lo the journal.

refuse to permit in’ Central Park, New York,

The following from the Daily Bulletin, of this city, echoes
the opinion of many of the leading citizens of both New
York and Brooklyn:

«If we are really to have another World's Fair,” says the
editor of the Bulletin, **it seems to us Prospect Park, Brook-
Iyn, all things considered, would be the best site that could
possibly be selected. True, the charter restricts the chioice to
some location on Manhattan Island; but if everything is sat-
isfactory in other respects, it is presumed there would be no
difficulty in haviog that instrament modified accordingly.
The tender of the park i= certainly a very generous one on
the part of oursister city, and its numerous advantages ure ap-
parent. It would preserve our Central Park from invasion,
aud place at the disposal of the Commission * ample room
and range enough’ for every purpose of the Exhibition with-
out costing them a dollar; and this, too, with excellent sew-
age and other sanitary arrangements complete.  With abun-
dant railroad facilities for the transportation of merchandise
and visitors, good roadways and carringe drives, and one of
the finest boulevards in the world, we do not see what other
locality can begin to compete with it. The Fair, there,
would also attract the vast multitude that in the course of
the summer go to and from the nearby watering places on
the sea shore; and (hat of itself is a basis of financial suo-
cess, it seems to us, which ought not to be overlooked.”

Beet Sugar Makiong In Delaware.

The new sugar mill of the Delaware Sugar Company, at
Riverside, n short distance above Wilmmgton, has begun
work. TLast vear the entire product of sugar beets in Dela-
ware amounted to about 300 tons, but this season the com-
pany expect to obtain from three to four thousand tons of
better beets thun last year, the cultivation having been bet-
ter understood. Tho beets already delivered are testing

May, 14, one dozen “* June bugs.”

“ 15, one full grown live mouse.
19, ove leopard frog, one-third smaller than Rana.
24 large piece of meat.
June 2, 9 A M., one full grown live mouse.

& 2' 1 P.n' ‘e e

« 5, one large piece of meat.
July 18, one live mouse, full grown.

¢ 20, one young alligator.

“¢ 27, one live mouse, full grown.

“ 29' . . “
August 9,
September

“

"

17, one large brown bat.
20, one craw fish,

21, two 4

29, one
25, one live mouse, full groewn.
27. s Ll

“« “

.“ .

October 8,
November 15, white perch.
=5 17, dead.

Convergent Squint,

Dr. C. A. Bucklin, in an article in the Medical Record, on
the cause and treatment of squint, expresses the opinion
that every squinting eye that is not due to paralysis of a
muscle can be straightened. In convergent squint the use
of one cye is usually lost; consequently its earliest symp-
toms should receive prompt attention. Dr. Bucklin has
had the advantage of examining over two hundred cases of
squint, and illustrates his text with a few of the more in
resting ones to show the success that has attend
ment which he therein recommends, that of tenotomy, or
division of the tendon of the abnormally shortened muscle.

" “ “
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AMATEUR MECHANIOS,
JINTS OX MODEL MAKING.

It is a simple matter for an experionced instrament maker
or machinist to produce o fine model with turned shafts,
out gearing, true putleys, and smooth working cams, but it
{8 quite anotber thing for an inventor, without tools or ma-
teriale, to embody Lis ideas in a working model even though
Lie miy have a mechanical taste,

It is fair to suppose that every mechanical inventor in
those days of cheap machinery possesses some sort of alathe,
as these indispensable machines are now made for prices
within the reach of almost any one.

It is quite evident, from an inspection of the models of
the Patent Office, that most inventors who undertake 1o
make their own models expend a great deal of Inbor with-
ont corresponding results. In the matter of gearing, for
instance, one will whittle his wheels in wood, another will
borrow his gearing from some defunct clock, while still an-
other will purchase ready-made wheels from one of our well
known firms making a business of furnishing parts of mo-
dels.

Of the three methods of obtaining the gearing the
latter is undoubtedly the best, as all that is necessary Lo be
done, in case of the cast gear wheels, is to bore them and
file up the teeth, and as the cut gear wheels are generally
bored, the shaft may be fitted without further work on the
wheels. Itis, however, seldom absolutely necessary to use
toothed gearing, as rotary motion may be readily trans-
ferred by suitable friction wheelsor by grooved or sprocket
wheels and a round belt.

Figs. 1and 2 show u form of friction gearing which is
both simpleand effective.  The larger wheel is simply adisk
of sheet brass having rounded edges, and boss spun or sol-
dered oo, and a smaller wheel consists of two swaged disks
of steal having their convex faces soparated by a metal
washer a little thinner than the large wheel. These three
members are secured to a common boss by spinning the end
of the boss partly over one of the disks, as shown in the
geotional view, Fig. 2. This form of friction gearing is
noiseless and runs strong enough for the requirements of
almost any model,

Figs. 8 and 4 show a form of sprocket wheel which is
readily made and is almost as positive in its action as gear-
ing. In this case the two wheels are alike; they consist of
disks of sheet metal nicked to a uniform depth from the
edge, and the arms thus formed are beot alternately in op-
posite directions, forming a groove for receiving the round
beit used in transferring motion from one wheel to the
other. 1tis evident that a belt cannot slip on a wheel of
this construction.

Fig. 5 shows a form of friction gearing for transferring
motion at right angles, and for imparting a variable speed
to a shaft from another shaft running at a uniform rate.
The large wheel in this instance is merely a plane disk of
metal mounted in the manner already described. The
smaller wheel is a grooved metal pulley surrounded by an
elastic rubber ring. This is pressed with more or less force
against the metallic disk, and its speed may be varied by
moving it toward or away from the axis of the disk.

As to the matter of irregular motion ususlly imparted by
cams, it is difficult to make a cam in the
ordinary way with the milling machine,
and there appears no very simple way of
cutting them from solid castings. There
is, bowever, a simple way of building
them up from readily obtained materials,

Fig. 6 shows a cam consisting of a cy-
linder of brass or a short section of brass
tubing provided with two heads and
mounted on s shaft. The cam groove Is
laid oot on this surface, and two parallel
pieces of square brass wire are soldercd
to the surface of the cylinder, or fastencd
by means of screws. They are placed
uniformly distant throughout the entire
circumference of the cylinder,

Fig. 7 shows a cam Lullt up in the same
way on the face of a disk,

As to shafts, the model maker may save
himself moch labor and expense by using
Stubb’s steel for small shafts, and cold
rolled iron for larger ones. Either the
steel or iron may be bought in one and
three foot lengths,

Almost anything in the way of parts of
models may be purchased ready for use, so
that all the inventor need do is to com-
bine them snd moust them on a suitable
frame; but even %o simple & matter as a
wooden frame for a model sometimes
proves troublesome. .

The small teaons and mortises are diff)
cult to make, and the frame to be strong
enough tobear handling must be made so

heavy as to be entirely out of proportion. A simple and
eaty méthod of securing (he Joints of small frames is to
clamp the parts in the position they are to nceupy in rela-
tion 0 each other, and then drill, with s sharp twist drill
two holes through one piece from side to side Sod fitr ”.:
end of the lbll“lﬂ‘ plece, then lnvriln:; two hard wood
pios, haviog previously coated them with glue.  This
makes & ’fl‘lll far stronger than the mortiso sod enon, and
it Is very quickly done. M

Scientific dmevican,

PROFESSOR HENRY'S BIG MAGRET,

In the course of his pionecr work in the -investigation of
electeo magnetic netion, William Sturgeon, of London, dis-
covered in 1825 that soft iron could be rendered temporarily
maguetic by surrounding it with a coil of conducting wire
conneeted with o battery.  As the result of this discovery
he made the first step toward the construction of an ¢lee:
tromagnel, e bent o plece of iron wire into the form of
u horseshoe, fnsulated it by o conting of varnish, and then
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PROFESSOR HENRY'S BIG MAGNET.
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wound it with copper wire spirally, the spirals being widely
sepurated, so that the current would be compelled to pass
round and round the iron core. When the current was on
the wire the core was found to be magnetic; when off, the
core was not magnetic,

Professor Henry took up the discovery at this point and
carried it an important step further. He wound the copper
wire with insulating silk, making it possible to cover the
core of the maguet with a much greater length of wire in
closely wound coils, and also to lay on coil above coil. The
compound helix so made developed great power, the same

battery yielding with it a hundred times as much magnetic

TRANSMITTING AND CONVERTING MOTION,

power as eould be ohtalned with Sturgeon’s arrangement,
The first magnet on this principle was used by Professar
Henry in 1928, It consisted of an iron bar two inohes
square and twenty inches long, bent, of courss, Into the
form of & U or borseshoo, and wound with 540 feet of lnsu-
lated copper wire in nine colls.  The keeper weiched soven
pounds, the core twenty-one pounds, and its lifting power
was 750 pounds

This magnet was used at Albany In 1882 Professor

[DecemBeERr 11, 1880.

Henry was called to the chair of Natural Philosophy in the
Colloge of New Jersoy, ot Princeton.  Here he made two
lnrger magnets for use in his investigntions,  One weighing
B014 pounds, and capable of sustaining 2,063 pounds, is now
in the eabinet of Yale College, The other, made in 1888,
welghed 100 pounds, and could support 3,500 pounds, It
woy mnny years before any mognet approaching this in
power was constructed.

Through the courtesy of Mr. R I, Rose, photographer nt
Princeton, and by permission of Professor Schanck, of the
College of New Jersey, we are enabled to present an exaet
likeness of this historic instrament, 48 hung in the frame
by which the inventor tested its strength. The magnet is
deposited in the hall of the School of Science, one of the col-
lege buildings erectod by the munificence of the late John
C. Green, The coil at the right of the engraving represents
the original silk-covered ribhon coil used by Professor Henry
in his experiments on induction.  The wire and battery at
the left are modern, to show by contrast the improvement
since maude in the means for electrical investigation.

In the middle of the foreground is one of the pole-changers
made und used by the professor. He was accustomed to de-
light himself and his classes with this by chaunging the polar-
ity of the big magnet so quickly that a twenty-eight pound
armature could not fall off, but was (reed and reattracted to
its place with n sharp soap.

-l -

Dr, €, 0. Crosby,

A characteristically American inventor, Dr. C. O. Croshy,
died in Brooklyn, November 15.

Dr. Croshy was born in Simsbury, Conn., and for a num-
ber of years practiced dentistry in New Haven. His na-
tural bent waus rather for invention, to which he early gave
his attention, o connection with Henry Kellogg. of New
Haven, he invented a machine for making ruffies and another
for making pointed tape trimming, creating thereby a new
industry from which be acquired a considerable fortune.
Later he invented a machine for making fish hooks, a murvel
of ingenuity; and afterwards a machine for making needles.
These two formed the basis of alarge business still carried
on in New Haven. A machine for making pins was another
of his notable inventions. Others were, n machine for
making shoes, a machine for making tatting, and a machine
for making cigarecttes; all giving evidence of his wonderful
versatility and inventive genius.

Frox the inquiries conducted by Prof. Hermann Cobn,
of Breslau, since 1865, it appears that short-sightedness is
rarely or never born with those subject to it, and is almost
always the result of strains sustained by the eye during
study in early youth. Mpyopia, as it is called, is seldom
found among pupils of village schools, and its frequency
increases in proportion to the demand made upon the eve
in higher schools and in colleges. A better construction of
school desks, an improved typography of text books, and &
suflicient lighting of class rooms, are the remedies proposed
to abate this malady. -l

One Hundred Bushels of Shelled Corn to the Aere,
Mr. Nathan G, Pierce tells the American Oultivator how

he raises 100 bushels of shelled corn to the acre, having ac-
complisbed that feat for the second time
this year. He uses for sced an eight.
rowed corn which he bas improved by
careful selection, and believes it to be a
good variely to maise in that locality, or,
in fact, anywhere between Virginia and
the Canada line, or east of the Alleghany
Mountains,

The ground selected for planting was
good picce of gruvelly loam. It was well
plowed last spring, about the first of May,
barrowed, treated to a broadeast applica
tion of 900 pounds fertilizer to the acre;
again barrowed faithfully, rendering the
Iand fine and mellow; rows marked three
feet apart, a small amount of fertilizer
scatiered to each row, May 10th, three
kervels of corn planted in each hill, two
feet apart in the rows; cultivated and hoed
four times, allowing no weeds to grow;
passed through the entire plece. cutting
each bill down to two stalks: every
sucker in each hill cut throughout the
field.

During the entire period of growih
through the season the fleld was olosely
watehed, every weed pulled and every
ear of smut cut out. At the proper time,
after the corn had become hard, it was
cut, bound in bundles, and stooked.
When dry it was drawn into the barn,
where, with the assistunce of & hired
mnn, the corn was husked, welghed as
husked, and found to yield 110 bushels or
shelled corn to the acre, allowing seventy-five pounds of
cars to equal one bushel of shelled corn,

Wuex, says the Polyt. Notisblatt, n few drops of ether or
sleabol are lot fall upon a paper equally molstened with
cadmium and lodide starch solution, and the volatile lguids
wre set on fre, the paper will be found, after their ovn
poration, to be turned blue, owing to the formation of

orone.
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IMPROVED OAR COUPLING,

We give an engraving of a novel car coupling, which s
automatio in ity aotion, and is almost as simplo we the com.
mon lnk and draw bar, It sooms well adapted to freight
cnrs, and may be used with advantuge on passenger cars, '
The link or coupler conslsts of u bar of fron having in cach |
ond mortises, in which are pivoted the
arms of drop bolts, which extend through
a mortise in the middle of tho bur. Theso
polts have large square heads fitfed to
corresponding recosses in the draw bead,
The lower part of the bolt dropa into u slot
in the lower part of the draw head.

Tn the operntion of coupling the ears the
pivoted arm of the bolt aots ns nguido to
the link,and at the same time ralsesthe boly
so that it entersthe end of the draw hond
readily.  When the link Dbus entered the
draw head far enough the hinged pin
drops into its place and the coupling is

Scientific American,

ture is impmcticable,  The notches are colored with any
(esirable color, and the pasters commonly used are of black
leather, with the lotter or abbreviution in gold, so that the
index proves an ornwmentation rathier thas o blemish to
the book. Itix the only index ever devised that applies to
thecluss of books above mentioned, It saves ono hulf the

secure,

To release the coupling, the hinged pin
jx raised by means of a short lever on the
jnner end of a rock shaft, which extends
to the side of the car. Here the rock
shaft is provided with a hand lever, by
means of which the coupling may be
operated.  The haud lever is provided
with a ratchet arrangement by which the
uncoupling lever may be held in position
to prevent the coupling from ncting.

Fig. 1 shows the draw head in section,
and gives the position of the link and of the uncoupling
lever. Fig. 2 is a perspective view of the link detached
from the draw head,

It will be noticed that no springs or parts liable to got
out of repair are used In this coupling.  The inventor pro-
vides a pin with n square head, which may be used in this
draw head in connection with an ordinary link,

We are informed that this coupling is in practical use
on one of our principal railroads, and that it is indorsed by
eminent railway engineers,

The invention has been patented by Mr. J. C. Cope. Dr.
Fred Vernetti, of Montgomery City, Mo., is agent.

-

Test of the Mississippl Outlet,

The Dominion line steamer Montreal, bound for Liver-
pool, passed the jotties November 17, with the largest cargo
ever taken from Now Orleans. It consisted of 6,600 bales
of cotton, 42,6568 bushels of corn, and 2,000 packages of mis-
cellaneons cargo, the total being equivalent in bulk to 9,565
bules of cotlon.

NEW REFERENCE INDEX.

The engraving shows a reference index for dictionaries,
directories, catalogues, Bibles, blank books, and all other
books of reference.

Fith this index applied to a dictionary, directory, or any
book alphabetically arranged, the initial letters of the entire
alphabet are constantly visible, so that, whether the book
is lying on either side or open at any page, the student
can turn to any letter by a single motion.

As shown in the engraving notches are cut in the edges
of the leaves 80 a8 10 expose n small porticn of the page on
which each letter begins. On the surface thus exposed is
pasted a facing of thin leather bearing the initial letter,
The potches from A to M are cul toward the front, and |
from N to Z toward the back cover, thus forming two
series. Now, when the book is Iying on either side, the let
ters in the upper series, being closed downward, are hid,
and when open at any place except between M and N, a por-
tion of either one or the other series is hid, To obviate this |
difficulty and make the index perfect, each letter of the first
series §s duplicated on the margin of the froont cover and on
the margin of each leaf through to the notch containing the '
same letter. The letters on the leather facings or ** pasters™ in
the notches are called primaries, and the marginal lotters on
the covers and leaves secondaries; and as will be readily seen,
each secondary is directly opposite its corresponding pri
mary. The primaries of the second series are
duplicated In the same manner by seconda
ries on the back cover and leaves.  If the book
is Iying with front cover up, and it is desired to
turn to any word beginning with C, pass the
finger under thut letter on the covér into the notch
under it, and the book is opened instautly to the
position of the open volume in the cut.  Here
the primaries from D to Marc still hid, but
the corresponding secondaries are seen op
the margin, each indicating that the notch direct
Iy under it contains the same letter, and the
book fs openod (o any of them in the sume
manner oy it was to C, Suppose now that the
book is lying open fn the position shown in the
eut, and it Is desired (o open it to any of the ex
posed primarics, place the thumb on the pri
mary, then grasping the adjucent cover or
leaves wilh the fingers, and the book is In
Mantly opened 1o that letter,

In ndexiog Bibles, pasters bearing abbrevis.
tons of the books are employed, and only the
primary feature s applied, since so many
Btches mre nevessary that the secondary fea

COPE'S CAR COUPLING.

time now used in thumbing books of reference, and will
outlast the binding even of aleather-bound volume,

All communications in regard to this invention should be
addressed to C. H. Denison’s Index Office, 28 Bond street,
New York City.

B -

THE STONER AUTOMATIC SCALE.
Among the ingenious devices which have been attracting
public attention st the American Institute Fair this year,
the Stoner automatic scale, an illustrasdon of which is here

THE STONER AUTOMATIC SCALE,

given, deserves especial attention. It is made under two
patents granted 1o J. B, Btoper, August 12, 1878, and June 1,
1880, These scales are intended for use In warchouses,
mills, and stores, or for putting up packages of flour, spice,

C. H. DENISON'S REFERENCE INDEX,
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corn starch, cracked whoat, or any dry substance that it
may be desired to have In packages of uniform welght.
They are made of different wzes, accordiog to the work to
be dune, so that they will welgh from one pound to twenty
bushels at & time, The twenty bushel scale will weigh
at the rate of three thousand bushels an hour. The
welghing I effected pound for pound,
according 0 the weights shown on the
scale beam, 5o that it Is absolutely impos
sible for the machine to make s mistake,
and it can only be operated by delivering
the exact weight which it has been ad-
justed o give, At the Institute Fair it
has been running for the purpose of show-
ing its operation with cup elevators, which
deliver the grain in & continuous stream
into the scale; each time the receptacle
in the seale has received the required
weight, the grain is quickly tipped
out, and the filling agaln commences,
but as the grain is tipped oot an
automatic register records the [fact, so
that the work done for any particular
length of time may always be known by
nglunce at the rogister.  The machine is
%o simple in its detalls that it canpot
possibly get out of order with uny ordi-
nary use, and it cannot make a mistake in
giving exact weight and s true count.

In the same section in which the auto-
matic scale Is shown may aleo be seen the
pneumatic grain elevator patented by Mr.
|J. B. Stoner. This is worked by an exhaust, and, while it
| dries, cools, and cleans the grain, does away with all shov-
| eling, saving four-fifths of the cost of that item, and will
| reduce the cost of annual insurance one per cent, from the
fact that no machinery need be located in the warehouse,
80 [there can be no fire from friction. 1t will also largely
reduce the cost of warehouse building, as, with this system,
no beavy framework is needed to bear heavy machinery.

For particulars in regard 10 both the above inveutions ap-
ply to or address E. L. Hayes, 243 Broadway, New York,
These inventions bave also been patented in Canada, Eng-
land, France, Germany, and Belgium.

i

RECENT INVENTIONS.

Mr. Alonzo J. Simmouns, of Pana, 1Il, has pateated a
novel mechanical movement for converting a rotary ioto s
rectilinear reciprocating motion; and it consists in the com.
bination of a shafi carrying a pinion with a peculiarly formed
sliding block contained in a housing within which the block
slides. This block is formed with an oblong groove and an
clongated or clliptical gear on one side, with which the
pinion engages, and witll a straight groove on the other,
which receives the tongue of another sliding block, which
is connected to the object to be reciprocated, whereby a ro-
tation of the shaft gives to the first sliding block a four mo-
tioned sliding action, and this in turn transmits a rectilinear
sliding action to the second block

An improved steam cooker, which is simple and in which
any kind of food can be cooked thoroughly and mapidly,
bas been patented by Elizabeth Gallaber, of Bradford, Pa

An improved polishing machine has been patented by Mr,
{ Mervin R. Chase, of Warren, R. L. The object of this in-
{ vention is to feed the polishing powder to and distribute
it upon the polishing surfaces, to render the polishing sur
faces by their coustruction and the peculiarly prepared po-
lishing powder used upon them thoroughly pliable, pressing
the polishing powder evenly upon all parts of the surfaces
to be polisbed. The machine consists of two disks of yield-
ing material baviog radial grooves in their adjacent faces.
The polishing powder, which consists of polishing material
and sawdust of cork Is introduced through the center of the
disks by means of a bollow shaft. The knives or other ob-
jects to be polished are introduced between the two disks.

Mr. William C. Marr, of Opawa, Ia, has patented an im-
proved revolving scraper mounted upon wheels, which is so

{ constructed that it may be operated and controlled by a per-

son riding upon it or walking in its rear.

A glass ball trap with an automatically revolv-
ing arm and throwing spring has been patented
by Messrs, Jumes Kerstetter and John Fagley,
of Kribb's Farm, Pa.  The fuvention consists of
a clockwork armogement by which the arm and
throwing spring are constantly revolved.

Mr. Edward Clark, of Btooklyn, N. Y., has
patented an apparatus for recovering the sul-
phurte acld from the sludge acid from oil re-
fineries in such a manver as to prevent any un-
pleasant or unhealthy odor from escaping, and at
the same time obtain a sulpburic acid suiciently
pure for use ln manufacturiog superpbosphates
and analogous uses.

Mr. Carl Bush, of New York city, has patented
an improved colay digger which consists in a
blade or land side of a plow provided with a
flange at the bottom edge and detachable mould
board at the rear edge, to which blade a beam and
a bandle united at their lower ends are attached
in such a manner as to form a runner which
passes over the surface of the ground while the
other parts cut into the ground,
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y Mecting of Civil Englnecrs.

The 28th anoual meeting of the American Society of Civil
Engineers, adjourned from November 8, was resumed in this
q' v N'o"lllb‘f 17,

gmidgyh programme embraced the reading and discussion
of the annual report of the secretary, John Bogart; a lunch

at the office of the Englueer of the New York and Brooklyn
Bridge, followed by an inspection of the plaos of the bridge
and the superstructure; o visit to the buildings of the West-
orn Union Telegraph Company and the Equitable Lifo As.
surance Company; an exhibition of the electric light in the
lust named building; a ride in a tughoat around the Battery;
a visit to the Erie Raliroad elevator in Jersey City; a visit
to the Hudson River Tunvel, and an eveniog meeting at the
house, in Twentieth street.

The society lost by death during the year nine members;
as follows: Thomas A. Emmet, John C. Thompson, I M.
8t, Jehn, Max Hyarlsberg, George W. Edge, Thomas 8
Hardel, James A. Hayward, William H. Greenwood, and
Arthur L. Ford.

Al the evening meeting Mr. Cracs, froma special commit-
tee appointed to collect data concerning the measurement of
the flow of streams in times of freshets, madea brief report,
in which he stated that the committee had received but few
responses to their inquiries.  Mr. O. Chanute said the prob-
lem presented to the engineer was how to increase the rain-
fall over that country known as the American Desert, in
which the soil is abundaotly rich to produce cereals, but
where they could not now be grown on account of a lack of
sufficient rainfall. Mr. Craes read an interesting paper pre-
pared by Frederick S. Odell on the sewerage system of
Memphis. i ol

THE NATIONAL ACADEMY OF SCIENCES.

The fall meecting of the National Academy of Sciences
closed on Friday, November 19.

Thursday’s session began with the reading of two papers
by Prof. 8. P. Langley, “On the Thermal Balance™ and
“On the Measurement of Radiant Energy.” In the first,
Prof. Langley described at length the new instrument for
measuring radiant energy, first made public some months
ago. After nearly a year’s experimenting he was able to
present to the Academy a practically perfect instrument.
In using the thermal balance a relatively powerful battery
is employed, and the feeble radiant energy acts, not by its
own weak force, as in the thermopile, but by controlling
this great battery power, just as a weak human hand might
control enormously greater power than its own when laid
on the throttle valve of a steam engine. The thermal bal-
ance consists essentially of two series of delicate strips of ex-
cessively thio steel, platinum, or palladium, through which
two equal currents pass. These opposite currents meet in'a
galvanometer, whose needle, pushed in opposite ways by
two equally powerful forces, remains motionless, Warm-
ing one of the sets of strips by an almost inconceivably small
amount would, it was shown, diminish the flow of elec-
tricity through the strips so warmed and alter the index. As
little change as a fifty-thousandth part of a Fahrenheit de-
gree could be thus detected, and what was important, the
instrument was not only far more sensitive than the thermo-
pile, but far more prompt and very precise.

Important applications of the new instrument in determin-
g the distribution of heat in the solar spectrum were de-
scribed in Prof. Langley's second paper. As is well known,
in the spectrum formed by a prism the rays are unequally
distributed, and part of the heat is absorbed by the material
composing the prism, 8o that the distribution of heat in the
spectrum affords no true test of the heating power of the
differently colored rays.

1o the pure spectrum of thereflecting grating, on the other
hand, the rays are so dispersed as to make it practicully im-
possible, with the instruments hitherto at command, to ex-
actly measure their encrgy. For muny years Dr. Jobn W.
Draper has held that the alleged threefold character of the
solar beam as commonly taught, and supposed to be proved
by the curves of heat, light, and actinic energy in the pris-
matic spectrum, was not true, the two halves of the spec-
trum divided by the ray of medium wave length being equal
in energy. The complete experimental demonstration of
Dr. Draper’s position has been made possible by the thermal
balance.

The exact conclusion of the research undertaken by him
must, Prof. Langley said, be deferred. It was now clear,
bowever, that the curves representing the distribution of
heat and light in the spectrum were substantially coincident,
and the statements of eminent European authorities, who
had taken 100 little aecount of American men of science, as
represented by such names as those of Rutherfurd and Dra-
per. must be modified,

Prof. Elias Loomis, of Yale, followed with a report of his
investigations respecting the *“ causes which determine the
progressive movement of storms,” the principal results of
the investigation being as follows:

(1) The lowest latitude in which a eyclone center has been |

formed near the West India Islands ts 10°, and the lowest
latitude in the neighborhood of Southern Asia Is 6°, Violent
squalls and fresh gales of wind have, however, been en-
countered directly under the equator. (2) The ordinary
course of tropical hurricanes Is toward the west-northwest
In & few cases they seem 0 have sdvanced toward a point
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portion of tho track, and frequently it exceeds 10 inches in !nro open to t!m objection that fancy or bias may distort the
24 hours, (4) Tropieal storms are gencrally preceded by | picture, and it is therefore difficult to depend on the result,
northerly wind, and nfter the passage of the low center the " and to compare the drawing of one man with that of
wind gonerally veers to the southeast at stations near the  another. To apply plu)log‘mphy to depicting the nebule is
conter, nod the sontherly wind, which follows the low cen- diffienlt, because tl'mem hodies nre very faint, and, of course,
ter, I8 generally stronger than the vortherly wind which ’owing to the ecarth’s motion and other causes they seem not
preceded it | to be at rest.  They require a Inrge telescope of special con-

*This fact appears to suggest the explanation of the ori- 'struction, and it must be driven by clock-work with tlu
gin of the cyclono and the direction of its progressive move- | greatest precision. All such difficultics as those arising

ment, The prevalent direction of the wind in the neighbor- l from refraction, flexure of the telescope tube, slip of loose
hood of the West Indin Tslands b8 from the northeast,  Oc- | hearings, atmospherie tremor, wind, irregularities of clock-
cosionnlly o strong wind sets in from a southerly quarter. | work, foggy or yellow state of the air, have to be encoun-

The interference of these winds with ench other gives rise | tered, The photographic exposure needed is only an hour,
to n gyration, and a fall of rain sometimes results, When f and a slip or movement of a very small fraction of an inch
rain commences the latont heat which is liberated eavses an | is easily seen in the photograph when it is subjected (o a
inflow of wind from all quarters, by which the rninfall ig in- l magnifier,
creased ; and since the winds are deflected by the rotation of \ In taking the photographs Prof, Draper used a triple
the earth, an ares of low pressure is produced and the force | achromatic objective of 11 inches aperture made by Clark &
of the winds will be maintained as long as the rainfall con- | 8ons, according to the plan of Mr. Rutherfurd, for correct-
tinues. The effect of this strong wind from the south is to  ing the rays especially for photography. This telescope
transport the low center in a northerly direction, and by the | was mounted on an equatorial stand and driven by a clock
combined action of the sonth wind and the normal wind | made by Prof. Draper. The photographic plates were bro-
from the northeast the center of low pressure is usnally car- ! mo-gelatine and about eight times as sensitive as the wet col-
ried in a direction between the north and the west.” {Jlodion formerly employed. Having described the photo-
An important improvement in the Sprengel air ppmp was ' graphs, Prof. Draper remarked that a series of photographs
deseribed by Prof. O. N. Rood, of Columbia College. After  taken at different seasons and in dlﬂenn} years would muke
cutting off certain sources of leakage into the apparatus by : it possible to determine with fome precision what changes,
menns of mercury traps, he obtained n vacuum of one-sixty | if any, are taking place in the nebulw.
millionth of air atmosphere. _Still finer results were ob-| Prof. George F. Baker read a paper on * Condensers of
tained after the adoption of devices for withdrawing the High Potentiality,” in which be described their construction
moisture contained in the mercury used. In conclusion, and use. In messuring the insulation resistance of an un-
Prof. Rood said that he had obtained vacua as high as the ' derground cable about a year ago, 8 mica condenser, made
ninety-four-millionth of an atmosphere in some of his ex- | by Elliot Brothers, of London, was used; the condenser was
periments, and in one had gone as high as one one-hundred-  perforated by a potential of less than 200 volts, Corre-
and-ten-millionth. There was no reason why higher results spondence with the makers showed that higher potential
even than these should not be oblained, as it was merely a:thnn 100 volts was never used on condensers in England.
question of making the pump perfectly tight and excluding ; That potential produced no current through three and one.
moisture. Prof. Crookes, of London, who bas experimented | half miles of the cable insulation on a Thomson galvano-
in this direction, has reported his highest result as one- | meter of 5.011 ohms resistance; and even 1,000 cells (of 700
twenty-millionth of an atmosphere, and in France a distin- | volts electromotive force) gave a deflection of only 35 scale
guished experimentalist bad recorded a vacuum of one-;divlslons. Hence :“et:::;nser l:u Mm;ide:‘( ::!:luted
seventeen-millionth. | witli the exceptionally high insulating ma e.
Prof. Jobn 8. Newberry, of Columbia School of Mines, This was found to stand the electromotive force of the
read two papers, one on the ** Antimony Mines of Southern ' 1,000 cells without difficulty. This insulating material,
Utah,” the other on ** Deposits of Crystalline Ores in Utah.” | essentially a mixture of beeswax and rosin, therefore, has
Prof. Newberry regards Utah as one of the great mineral the first requirement—iow specific inductive capacity—in a
regions in the United States, and ber mines of iron, coal, and high degree. Paraffine, used to adulterate the beeswax,
antimony, to say nothing of the precions metals, as at no prevented high insulation; this was obtained only by using
very remote date to attract an immense influx of population. | pure beeswax.
He has prepared maps and a geological deseription of |he} Desiring to use a condenser, upon the secondary wire of
iron, coal, and antimony deposits of the region south of an induction coil giving a ten to ﬂfgntllneh lp!;rnk for the
Salt Lake, which were employed in illustrating his memoirs | purpose of spectrum photograpby, Dr. Heury per sug-
on these subjects, and are among the first accurate contribu- i gested trial of one of the above condensers upon this circuit.
tions to the geological knowledge of a tract of country | This was constructed accordingly by R. P. Manly, of Phila-
whose mineral resources entitle it to rank as a profitable delphia, and contained sbout 809 feet of tin plate, insulated

field for mining enterprize and capital. =

The aggregate of iron in Utah he deseribed as such as to
throw into the shade all other known deposits in this coun-
try. He had seen enough lying loose during his short tour
in the southern section of that Territory to keep all the
foundries in the United States in operation for a hundred
years, One of the most striking iron deposits upon which
his eye had ever rested consisted of a gronp of hills, from
1,000 to 2,000 feet high, which were penetrated to a great
depth with parallel veins of iron ore. As one crosses the
valley of which these eminences formed a local bonndary,
they are identifinble from a distance of five or six miles as
masses of metal. The type of metal was the magnetite,
whose inky blackness of color gave the range the appear-
ance of mountains of coal. One of these bills rose to a
grester height than the rest, and in this the iron axis was
didposed in strata as exactly parallel to each other as lines
could be drawn upon the blackhoard. While the prevalent
ore in this region was magnetite, it was, nevertheless, inter-
spersed with sbundant masses of hematite; and there were
many points where the two were intimately intermixed and
blended. As one journcyed from point to point in this re-
gion the surface was found to be strewn with bowlders
and broken masses of iron. He remembered such a mass
about twelve or fifteen miles south of Iron Cily, which was
1,000 feet long by 500 broad and 200 feet high—a vast castel-
lated crag of black magunetite.

Avoywhere one might pick up vast masses of natural lode-
stone.  The variely of structure was also surprising. Here
was 0 mass a# solid us cast iron; near by was a mass that
was soft, decomposed, and stained blood-red. Within six
to ten miles of this vast deposit of iron was an abundance
of the best of coal to work it, so that one could stand on the
brink of an iron hill and look down upon coal cnough to
convert i,

The first paper of the Inst day was a brief but important

one by Prof. Henry Draper, on the ** Photographing of the
Nebule in Orion.”  After distributing copies of photo-
graphs taken by him, Prof. Draper said: The gaseous
i nebulie are bodies of interest boeause they may be regarded
Ay representing an early stage in the genesis of stellar or
| solar systems.  Mattor appears to exist in them in a simple
| form, as indicated by their simplo spectrum of threo or four

lines. It In desirable, therefore, to ascertain what changes
a M:M of west, ‘0:"3 A few cases thelr course has | oo ur in the nebulw, and determine, if possiblo, the laws
been almost exactly toward the north, (3,) Tropical hurri- | rogulating their internal movements. Drawlngs by hand

canes are invariably accompanied by a violent fall of rain.

This rainfall is never less than 5 inches In 24 hours for s | peby

have been made of some of the nebule, and especially of the
ulie in Orion, for upwards of 200 years, But dmwings

by sheets of blotting paper soaked in the cable composition.
'On trial it was found to work admirably. ~Using the alter-

nating current of a Gramme machine upon the coil, 2,400
‘spnrks, three inches in length, were obtained from the con-
denser, with a noise resembling the fusillade of musketry.

The potential here must be many thousands of volts; and

the perfect action of the condenser shows the insulation to
possess the second requirement,

There is no doubt that this form of condenser will replace
entirely the Leyden jar for charges of high potentiai. Ttis
compact and always clean; and it has the decided advantage
that in case of its perforntion it may be repaired by warm-
ing the composition. The perforations are filled up by the
| semi-melted mass. The production of such a copdenser
| seems to furnish a new and ready method for determining
! the electromotive force of maguetic machines—a method
more convenient than most of the methods now in use.

A paper on the ** Ellipticity of the Earth,” by C. 8, Peirce,
was presented by request of the Superintendent of the Coast
Survey, and read by Prof. Langley. Prof. Peirce's observa-
tions have extended over a series of years, and have been
l conducted with applisnces of extreme delicacy. Some of
l bis conclusions are at variance with accepted doctrines. He
finds, for example, that the correction hitherto made for the
attraction of elevations is without actual foundation in fact,
An island in the ocean, instead of making necessary a cor-
rection for its clevation above the general level, is without
such influence as has previously been supposed on the vi-
bration of the pendulum, and the same principle applies to
clevations of other descniptions,

Licutenant-Commander Sigshee's gravitating trap for col-
lecting organisms st different depths was described by Prof.
Agassiz, who also reviewed the more important results de-
termined by its use. It was found that to the depth of 50
fathoms the same organisms wero taken as at the surface.
The next 50 fathoms contained the same ty pes, but the genera
| were less numerous,  They counted 17 genera of pelagic or-
gonisms upon the immediate surface in one of these investi
gations, but only § of them were brought up when the trap
was lot down to a depth of 100 fathoms. Prof. Agassiz con-
cluded with a high compliment to the ingenuty of Com-
mander Sigsbee, whose invention had surmounted so many
of the difficulties connected with the study of submarine bi-
ology. k

"Iﬁ‘ believed that the bodies of pelagic organisms
brought up from great depth where the carcasses of animals
that bad perished of age or aceident upon the surface, and
bad slowly settled to the bottom 1o furnish food for its liv
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ing hosts, Tt required from three to four days for a da-u(l,

tunicate to siuk 1o the depth of 1,000 fathoms.
The closing paper was by Prof. 0. O, Marsh,
~ Brain and Spinal Cord of Some Extinet Reptiles.
ring to his previous papor on the same subject, and
brain development previously  enounced by bim, Prol,
Marsh called attention to the singular brain or braink of o
glgantic reptilian of the jurassio formution which he had re.

“On the

contly examined.  This immense animul, though 30 feet in !

length, possessed a brain scarcoly as lurge as that of an ordi-
nary dog, as judged from the capacity of the brain cavity,
But the most remarkable foature of its nervous

gion, where the bone was so excavated us to form an im
mense vaulted receptacle, severnl times larger than the brain
cavity. The sacrum consisted of four vertebrm, which were
woll ossified and of great solidity, and within this wis con-
tained, during the life of the animal, n posterior brain—if he
might use the term—which was eight times as large as the
encephalon.  The point was of very curious Interest, not
only ns a fact of fassil anatomy, but in respect to the physi.
ological inferences that might be drawn from it, into which
be did not propose to enter. It was so remarkable, indeed,
that he took occasion to examing other exnmples of the samo
species before accepting it as a general fact of extensive ap-
plication. Upon recurring to some younger specimens of
the same gigantic saurinn, he was enabled to verify the ex-
istonce of the cavity in every instunce, and to prove that sa-
cral enlargement of the cord in extinet reptilinns waus an ex-
traordinary fact. If it had appeared in n single instance, it
must, of course, have been regurded ns n phenomenon due
10 injury or disease; but in all cases since his attention was
attracted to the point by this enormous creature he had
found the posterior cavity in extinet reptiles.

There was nothing analogous to this sacral enlargement,
Prof. Marsh continued, in existing vertebrates, The aurphiax
had absolutely no brain—that is, no cerebral enlargement of
the cord at the anterior extremity, but there was no enlarge-
ment of the spinal cavity at the sacrum which answered to
what he had observed in extinct species. He would not
take the time of his colleagues by drawing any conclusions
from the facts he had stated.  Prof, Rood inquired if the
saoral enlargement was in such a position as to furnish a
point of origin for the nerves of the leg.  Prof. Marsh re-
plied that such was the case, and that the creature had very
powerful hind legs. But the fore legs were equally strong,
and there was no corresponding enlargement.
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THE MANUFACTURE OF STEAM, GAS, AND WATER FITTINGS,
. »i TOOLS, ETC.

The vast gquantities and almost infinite variety of goods
now required in this department, npart from the plain
piping and other staple articles, render it especially appro-
priate that the making of these more diflicult parts should
constitute a branch of business by itself.  The manufacture
of cocks, valves, couplings, stops, ete., covers an almost
endless assortment of varying pattorns, and these, with the
fittings and collateral articles, require an extensive variety
of especinlly contrived tools and appliances, as well as the
wost skillful workmanship. Our illustrations on the first
page of this paper represent the more important details of
this branch of industry, as carried on at the extensive estab-
lishment of the Eaton, Cole & Burnham Company, at Bridge-
port, Conn., where are made almost every description of
steam, gus, aud water goods, in cast, wrought, and malle-
able fron, as well as in brass, copper, and the related alloys,

The die making department is shown in one of the views
ab the top of the page. Here are made every description of
screw threading taps and dies, with stocks adjustable or
otherwise; also gas pipe reamers, drills, cutters, eto, A
considerable proportion of the work done here is in the pre-
paration of the working apparatus necessary in the other
branches of the manufacture; but this is also the starting
point for the making of a full line of tools for the use of
gas, wuter, and steam fitters. The stocks and dies made
ure adapted to cutting threads on pipe of from g inch to 3
inches dinmeter, the dies being made either right or left,
und fitted to work with o varlety of different kinds of
stocks.

The pipe cutter shown in one of the views, with engine
attachiment, is also furnished without such attachment, and
of different sizes, to be used with either stenm or hand
power. The hand machine will cut and thread pipes of )
inch to 2 inches inclusive, while the lurgest size machine
will cut and thread pipes of 214 to 0 inches diameter,

In the core making, whieh is shown in one of the sketches,
only the wost skillful hands ean be gmployed in many of the
wpeciulties here produced.  Cores are of sand or loam, some-
times also haying a little straw or horso dung, and they are
%0 moulded that they may be wsed as o part of the puttern,
und in many cases to enable the pattern to be cast in o two
piuet flask, where o three or four part one would otherwise
be required, The core hoxes used nre of wood nnd metal,
and for muny of the goods, hiuve to be mwade purtioularly for
the work; the long cores are generally strengthened by
wires or rods, but they will never bear much handling, und
are carefully removed from the boxes and thoroughly dried
0 an gven for this purpose before using, When but little
sand or losw is used in the core the latter s well burned,
which consumes the small particles of straw, making them
more porous, in consequence of which the castings are
sounder, beesuse the cores thus made allow of the free

Rofer- ' swupt into ¢
0 the | edge of o board, on which are cut the

system was |
an immense enlargement of the spingl cord in the sacral ro. |

[ mill, and factory use. It swould, of course, ho impossible
| thne 80 extensive a line of goods could bo produced except
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esonpo of air. In making cores for long pipes a twisted
straw rope is first wound around #n iron bar

this is th
coverod with a mixture of lon By

m and horse dung, which s
Ylindrieal form by boing revolved ngainst the
mtterns o f in.

turlor rings or chunges in sizo whicl ur!: 1o bo mn:Ivm\';: tlll:e :
pipe for ench longth of a core, “I'his glves n straw core, |
throngh which the gases generated by the lguid metal mn): i
freely cscapo. In some cases, nlso, wWhen the designs are
| complieated, the cores themselves are made in halves nui
| placed together after being dried. i

The core making is, of course, directly dependent on the
pattern department, but the latter, as well a8 the fron foun
dry and forge shop, which are necessarily leading depart- |
ments of the business, are not shown In detail in our illus. [
tratlons, i

The brass foundry, which forms the conter view on the |
fitnt poge, is n capacious, well lighted, and well ventilated
building. The variety of valves, cocks, and fittings cast
here includes almost everything known to the trade in thix
department, and yet a great proportion of the work, though
only in small pieces, is such ns requires the greatest care
and skill

It is of prime importance in this work that the quality of
the brass should be especially adapted to the uses for wfmicb
the goods are designed, and in this particular the long ex.
perience and great variety of goods made by this company
have been of great value. Tt is evident, for instance, that
for engine work, and in many of the uses for which brass is
required in steam fittings, a much tougher article is called
for than in eases where the pressure would be greatly lighter
or the wear far less severe, The ordinary commercial brass
consists of two parts by weight of copper and one of zine,
though the proportions vary according to the experience of |
founders and the work in hand, A small percentage of lead
is sometimes used, and this diminishes the ductility-and in.
creases the hardness, so that it can with greater facility be |
worked on the lathe. A tough brass for engine work is
composed of twenty parts of copper to three of zinc and
three of tin; while for heavy bearings n brass is made of
thirty-two parts of copper to one of zine and five of tin.
Zine, which is & good deal cheaper than the other elements,
melts more quickly, and, if care be not taken, will burn off
more or less before the metal is ready to pour.

The different components of the alloy which it is proposed

:

naces in which the latter are placed are shown in the center.
At the sides are the workmen preparing the moulds, and
between them and the furnaces are the flasks contaiving the |
moulds into which the melted metal is to be poured. The
most of the copper used comes from the Lake Superior re- '
gion, which furnishes the best quality, and many of the
alloys made here have stood the test of the severest use in
proof of their adaptation to the purposes designed.

The brass finishing room, shown in one of the views, is
fitted up with a great variety of improved machinery. There
is 0 great deal of lathe work here, and there are many ma- |
chines especially adapted for rupid finishing on goods of |
which the company make large quantities. Here the gauges |
and guuge cocks are fitted up, and the different styles of
lubricators, valves, bibbs, nozzles, and couplings put to-|
gether. The cutting of V-shaped und square screw threads |
and threads of varying piteh is also done here, and the as-|
sortment of tools with which the shop is provided for this
purpose is so large that any demand for an article in com-
mon use can immediately be filled, if, indeed, it be not
already made up in stock.

The iron valve and fitting room ghown In the view at the
bottom of the page illustrates the department in which the |
finishing work on all iron goods is performed, Here fhe
double and single section radiators are set up, and the ma.
chive work generally is completed on all goods in either
malleable, east, or wrought iron,

In bydraulic and double extra strong pipe, in wrought |
iron pipes of many sizes, and in boiler flues, ete., the work |
done in this establishment covers evory variety of goods in !
which thoroughly good workmanship, & high degree of skill, |
and the best of materials are indispensable requisites. A
bare enumerntion of the different articles produced makesan
extended eatulogue, Tt includes overything required by the
gas fitter—pipe tongs, vises, and proving pumps, fixtures and
fittings; In the goods for steam work are paltorns of feed:
water heaters, gauges, steam traps, ofl oups, and lubricators;
in plumbers’ tools aud materials are the modern heating ap-
plinnces, traps, water fixtures, ete., platn and plated; besides
hose conplings, caps, pipes, and nozzles for fire department,

{n an establishment which bad grown into the business by |
the natural enlargement of its trade, hut the company have
kept puoe with the growing domands by successive enlurge-
monts of the works at Bridgeport through many yoars, until
now they have one of the largest and mont completely fitted
up factories in this lne of industry in the world,

The New York office and warchouss of the compuny i
ut No. 58 John street.

B

e —
The Atmosphere of Colest nl Hodles,

M. José J. Landear communicates an fnteresting paper
to Lea Mondes on the atmosphere of colestinl hodies, Whereas
‘pnwlum investigations buve given about 850 miles s the
| furthest result for the height of the enrth’s atmosphere, M
|Lum|vllr places it at not less thun 22,000 miles. He cor

roborates his calculation by sbowing that the belght st
whioh meteoric matter becomes incandescent -on approach:
Ing the enrth ix far beyond the distance herstofore assigned
1o It, and therefore there must be an atmosphere st that
greater distance to produce the incandescence. He also
accounts for the spectrum of the surora borealis, showing
n marked coincldence with that of the zodincsl light by the
theory that since the earth travels in the zodiacal nubulosity
from September to May, the rarefled atmosphere beyond
the earth’s heavy envelope of air must absorh some of the
constituent elements of the zodiscal nebulosity, and thus
these clements make their presence apparent in the ypec-
trum of the surora, which phenomenon occurs in this rare-
fied outer envelope.

M. Landeur believes also that the difference between the
obwereed nceeleration of the moon's mean movement and that
obitained by calewlation on any of the previously sdvanced
hypotheses, which is very marked, may be wholly ex-
plalned by the resistance of this nebulosity in the moon's
movement,

.
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The Sense of Colors,

At the recent meeting of the French Associstion for the
Advancement of Science, M. Charpentier, of Nancy, read
a paper in which he propounded the somewhat novel theory
that the sense of light and that of colors are independent.
Since white light is the sum tolal of the various colors, it
bus been commonly thought that the sensation of white
light was simply the sum total of the sensatious of its con-
stituent colors. On the ground that the sensitiveness of the
eye for white light may be increased—as, for instance, by
the previous absence of all Jight—without the sensitiveness
for color being increased, he urges that there is a color-sense
as distinct from that of light as is the sense of touch from
the sense of heat.

Correspondence,

Shower of Angular Mallstones,
To the Editor of the Scientific American :
On the 1st of December, 1878, at 0:30 P.M., a remarkable
hailstorm passed over Thymbra* Farm, on the Plains of
Troy, Asin Minor. A gale was blowing at the time from

to make are put together by weight in the crucibles, the fur- [ the southward, when a sudden massing of dark clouds fiy-

ing in various concentric directions was observed. As the
clouds passed over the farm there was a heavy discharge of
hailstones, for the space of about five minutes, which whit-
ened the ground with an iey covering. The hailstones
were above the average size. The remarkable feature, how-
over, was the extruordinary shapes these stones presented,
some of which were round or irregular with angular pro

!jections, others flattened with but two of these poiuts.

Shapeless masses of ice also fell. The stones were whiter
at the core than on the external portion. To sccount for
this phenomenon, it may be suggested that the upper por-
tion of the cloud was suddenly converted to snow, which,
fulling and gyrating in the lower, formed the nuclens around
which the vapor was condensed and frozen: while a rotatory
motion gave the round form to the body, or added to the
spherical nucleus of the snow, the angular portions of the
crystals increased in size.  The delicate arrangement of the
original hexagonal crystals of the snow was destroved,
which explains the various shapes and irregular number of
anglea In the bailstones. The drawing Is made from a
sketeh takon at the time, which represents the opatural size
of the hailstones,  Violent guests of wind, but no electrieal
discharge, nccompanied the fall. Fraxg CAvvenr, -

U. 8, €. A., Dardavelles.

MECHANICAL INVENTIONS.

An Improved coffee pulper and separator has been pat-
ented by Mr. Edwin L. Henington, of Sauntaren, Para,
Brazil. The object of this invention is to furnish simple
and convenient machines for expeditivusly removing and
sopurating the pulp from the berries or kernels of the coffee
frait,

An Improved ear coupling has been patented by Mr.
James Conet, of Harvisburg, Pa.  This invention consists
In fmproved means for supporting the coupling devices of
i car, and In combining the parts that do the coupling with
and unconpling from the link,

Mr, Franklin H. Lummus, of Brooklyn, N. Y., bas pat-
ented a cotton condenser, which may discharge the dirt o
cumulated in the pocket provided for it by being raised out
at the bottom. :

Mr. William Tucker, of East Toledo, Obio, has patonted
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an improvement in that form of coupling in which the
bumper {8 formed with a hooked head and provided with
a hinged jaw that engages with the hooked head of the ad-
Joining car,

An improved tool for cutting plate iron has been patented
by Mr. William T. Beonett, of Petersburg, 111 This inven-
tion I8 more particularly intended for cutting pieces from
steam boilors in order to insert patches, but it may be used
for various other purposes. 1t consists in a outting blade
and & baudle or lever and its fulerom, and the combination
and arrangement thereof with relation to each other, so that
by operating the haadle the blade will eut or saw the metal,

—— =T

NEW MACHINE FOR WASHING BOTTLES,

The engraving shows a simple machine for washing bot-
tles, lamp chimueys, tumblers, and other similar vessols, It
consists of a shaft revolved by a small water wheel pro
pelled by a jet of water from the faucet on the water pipe.

The Lrush, which is inserted in the bottle
or other vessel to be cleaned, may be of any
suitable size or form; the illustration shows
three wire arms springing outwardly and car-
rying chains which are thrown agaiost the
juner surface of the vessel by centrifugal
force.

These chains loosen any adhering matter
and agitate the soap and water so that the
bottle is rapidly and thoroughly cleaunsed.

This invention was recently patented by
Mr. M. Cody, of Boston, Mass.

——— e e>———————
Bleaching Gutta Percha.

Dissolve the gutta percha in tweaty times
ite weight of boiling benzole, add to the solu-
tion plaster of very good quality, and agitate
the mixture from time to time. By reposing
for two days the plaster is deposited and car-
ries down with it all the impurities of the
gutta percha insoluble in benzole. The clear
liquid decanted is introduced by small por-
tions at a time into twice its volume of alco-
hol of 90 per cent, agitating continually. During this opera-
tion the gutta percha is precipitated in the state of a pasty
mass, perfectly white. The desiccation of the gutta per-
cha thus purified requires several weeks” exposure to the air,
but may be accelerated by trituration in a mortar, which
liberate moistures which it tends to retain.——Journal de
Pharmacy.

IMPROVEMENT IN FEEDING AND WATERING LIVE
STOCK ON CARS.

The cruel and barbarous treatment to which animals in
transit from the West to Eastern markets are frequently
subjected is an old and long-standing abuse. It has been
clearly stated and denounced for years as shameful, inhu-
man, and uneconomical, but up to the present time there
has been no substantial improvement in the means and
methods provided over those of twenty years ago, when the
business was begun.

So important has this question become that the American
Humane Association has offered a premium of $5,000 for
the best device for, and most practicable improvement in,
caltle cars,

From the best information at haud the estimated loss on
cattle in transit equals 6 per cent, and about 9 per cent on
sheep and swine, the greater portion of which loss is charge-
able to improper treatment en route, Thesaving of one half
of this percentage would amount to an enormous profit to

the enttle fnterest, and would mean ag well better and cheap:
er moat both fn this country and in Enrope,  OF the eattle
that live, mauy, by reason of starvation and cruelties in:
flicted while fn transit, and after, lose nearly a hundred
pounds weight from the swoetest and best part of the meat,
and come out of the cara full of fever, or with hruoises,
gores, and uleors, and these, together with smaller animals,
to which the loss and suffering ave proportionately great,
are all sold in our market for food,

If there were no other side to this question than that
which pertaing to the ** profit and loss nccount' of the busi:
ness ledger, we might be content to leave the subjeet here,
letting those whose economicnl interests aro involved s
cover the remedy.  Buch, however, is not the case, for it

hns become well settled through our Boards of Henlth at
the commoreinl centors, socleties of social science, and vet-
orinary experts, that o large portion of the meats offered
for snle in our markets is diseased and unfit for consumn-

MACHINE FOR WASHING BOTTLES.

tion, which condition is very largely attributable to the im-
proper aund unnatural treatment of live stock during the
time of shipment from the West to the East. We can,
therefore, only hope for bealthy meats for consumption, as
a general rule, when live stock are cared for in traosit as
they should be.

From these facts it appears that cruelty to animals in
transportation avenges itself upon the consumer, and that
we shall never be sccure against disease from eating poi-
sonous meats until animals are properly fed and watered
and thus brought in good health to the shambles. Thiscan
readily be done without materially adding to the expense of
trapsportation, and with increased profit to all concerned, by
adopting the cheap, effectual, and practical metbod shown
in the engraving, which are devices recently perfected by
Mr. A. D. Tingley, of this city, and are now owned by the
Union Live Stock Feeding Company, of 27 Union Square,
aud are indorsed by the * Farmers' Club ™ and Mr. Henry
Bergh, of this city. The Feeding Compaoy are negotiating
with the trunk railroad lines of this country for the early
ercction and operation of these feeding stations.

There is, therefore, an urgent need for the introduction of
some plan by which the ncedless suffering of these dumb
creatures in transit may be lessened. It has been fully de-
monstrated by actual tests that, by feeding and watering live
stock regulurly every twelve hours between St. Louis or
Chicago and New York, 60 pounds and upward in shrink-
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age was saved to each hond of cattle, and the condition of
the ment matervinlly improved. The following is a moderate
egtimate of saving to the shipper with eight feeding and wa.
tering stations between 8t. Louis and New York:

Allowlng 16 eattle to ench ear, and a saying in shrinkage of 50 Ib.
rur woad, or 800 1b, por car, worth 8 cents per 1b., we have o

otal saving 1o the shilpper on each carload... .. ... ........ 00

Doduot cost of feeding and walering at 20 cents per head at each o4
BLALION vy v e vossss 4ossesnissinsssscosvaecraessarouss ouswbens 225,60

Not saving to the ahipper on each ear Joad.....oooiins veus waus $38.40

By officinl reports there were received and shipped at the
two cities of 8t. Louis and Chicago alone, during the year
1870, 14,024,172 head of live stock, and the adoption and
use of these devices would save millions of dollars annually
to this industry, and at the small charge of five cents per
head for the devices which effeet this large saving, would
bring the Union Live Stock Company an annual net income
of over $700,0%0, besides the great beneficial resulls to beef
copsumers. Itis a simple device for feeding and water-
ing, entirely separate from the cars, and is
erected about twelve hours’ run apart, at
suitable stopping places along the track on
both sides of the car. Its construction and
use will appear from the following descrip-
tion, refercnce being bad to letters in the
engraving.

A represents a series of feed boxes, with
bandles which slide back and forth in socket,
B, and allow the feed boxes to be pushed in
and out of the car as desired. The sockets
or supports, B, of the feed boxes (through
which the bandles slide) slide sideways on
the rods, C, giving a lateral movement to the
feed boxes to avoid posts and braces when
the boxes are pushed into thecar. Dis a
joint or hinge in the upright posts, which
gives a slight rocking motion to the hori-
zontal part of the framework, allowing
the feed boxes to be slightly raised or
lowered. E is the main water pipe, and F
represents small leaders from the main water
pipe to each separate feed box. It is de-
signed to build a row of these on both sides of the track,
and thus get at the heads of the stock, wherever they are.
The only alteration required to be made in the stock cars
now in use is toloosen one board on each side of the car,
head high, and support it on hinges and hooks, so that it
may, by lowering, provide an opening for the feed boxes.

This arrangement not only provides in a simple and inex-
pensive manner for the comfort of the stock, but permits of
their transportation with greater dispatch, since it avoids the
labor and delay of unloading.

~ Unfit for Human Food.

At the regular session of the Health Board yesterday, Dr.
Ewing, executive officer of the Night Medical Service, re-
ported that during the month of October thirty-eight per-
sons had been treated by twenty-five physicians. Assistant
Savitary Superintendent Dr. Janes informs the Commis-
sioners that on the 11th inst. he visited two slaughter houses
on First avenue and seized several quarters of beef which
was unfit to eat. In closing his communication Dr. Janes
stated that he understood that the cattle were weak and sickly
before being killed, and that the butchers were in the habit
of sclling the meat to Bologna sausage makers for two or
three cents a pound. A committee of the leading cattle
slaughterers in this city asked the Board to appoint a veteri-
nary surgeon as an inspector of cattle and slaughter houses.
—New York Daily Herald, Nov. 17.
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BORN BLIND AND DEAF,
BY DANIEL O, BEAND

Australin seems to be a spot set aside by nature for experl
ments in curious forms of animal life. By some means, in
the far distant past, a representative o that singular order,
the marsupials, reached North Awerica, where it is still 1o
be found in abundance, a source of wonder to the ignorant
and a puzzle to men of science. It was not until 1848 that
the mysteries and fables shrouding the birth of this animal
were swopt away by Bachman and some of his friends, who,
by diligent work and patient experimont, set aside forevor
the wild theories of such men us Valentine, Marcgrave, Piko,
Beverly, Peunant, and others,
who held that the young of
this creature grow upon the
mammie s the fruit doesupon
a stalk!

The Didelphis virginianus,
in other words, the common
opossum, is deseribed by sci-
entists as follows: ** Head
long and conical, muzzle
pointed, ears large and mem-
branous, rounded, and al-
most naked, tongue aculea-
ted, internal toe of hind foot
opposable to fingers,” ete.
Equally good and far less
technical is the description
given by o small street Arab
as he gazed at one of these
animals in the writer's pos-
session: “*Oh, looky, Billy,”
said he, "‘see that big rat;
hit's got a pig’s head, a coon’s
body, monkey's fect, and a o S
rat’s tail.”  The accuracy of
the last description may be
tested by reference to the accompanying engraving show-
ing the parts in detail.

According to ““Wood,” fifteen days eclapse, and the
young opossum comes into this world, a diminutive, help-
1es8 babe, weighing not more than three or four grains, blind,
naked, and deal. It cannot even open its mouth, its jaws
being sealed together, a small orifice only left at the muz-
zle, through which it receives its nourishment. One would
think it was ill adapted to buffet with the rough world,
but Nature, ever kind to her creatures, has ready prepared
a soft cradle for its reception, where it is placed by its
mother. The opossam, like its cousin the kangaroo, is a
pouched animal; within the pouch are the mamme; to one
of these the young opossum fastens itself almost immediate
ly after being placed in the pouch. The growth of this

Scientific Amevican,

375

T ————————————————————————————————

babe is surprisingly vapid, increasing from three and three '»-ui.l that these animals are readily domesticated, soon be
quarter grains o thirty gralos in o week, In four weeks' | coming very tame aod gentle, which 1s probably true.  But
time {ts fanny head may be secn cautiously peering out at | the one I have, possibly through dissppointment at the Joss

the great wide world; and ot the end of the fAfth week the | of hor fumily, hos u very ugly temper.  She occupies the
little fellow v able to leave its snug quarters and venture | house formerly the home of the pygmy musk deer, ao illus-
out.  Not being over-confident of its abllity to take care uf‘ tration and deseription of which was published in (his paper
fmolf it grosps with its prehensile tail the wil of Ity mother. | in April, 1870, Whenever 1 approach the house ghe retreats

Noxt to the rabbit the Virginia opossum is one of the most | Lo the furthermost corner, and there, with distended Jaws,
prolific of animuls, often appearing with a dozen or more in | defies further molestation.

its pouch, while other older ones cluster npon ity back, |
firmly anchored there by their tails,
You huve but to spend a short time upon some Southern |

—t Y —
HRemoval of Grense Spots,

Fatty oils have a greater surface tengion than oil of tur-
pentine, benzole, or ether
Hence, if a grease spot on a
picce of cloth be moistened
on the reverse side with one
of these solvents, the tension
on the greasy side is larger,
and therefore the mixture of
benzole and fat or grease will
- tend to moye towards the
main grease spol. If we were
to moisten the center of this
gpot with benzole, we should
not remove it, but drive the
grease upon the clean portion
of the cloth, 1t is, therefore,
necessary to distribute the
benzole first over a circle sur-
rounding the grease spot, to
approach the latter gradually,
> at the same time baving blot

ting paper in conlact with the

spot to absorb the fat imme

diately

)

OPOSSUM, -1 Bottom of hind foot.—2. Top of hind foot.—3. Top of ((l)m foot,.—4, Side and front of snout.—8, Eye.--6. Ear.—7. Prehensile
tail,

plantation to learn the. charms of a 'possum hunt, and if |
you can overcome your scruples enough to taste the meat |
after it is prepared by one of the sable huntsmen, you will
pronounce it good,

Though this marsupial sometimes makes raids upon hens'

{nests, and occasionally upon the hens themselves, the good |

it accomplishes in exterminating otber more mischievous |
animals doubly repays for a few stolen eggs and an ocea-
sional chicken. One that Buchman kept in a stable chased
or devoured every rat upon the place.

Through the kindness of my friend Mr. John Walker, of
Flushing, I secured a large female opossum from Charles-
ton, 8. C. When caught she had three young ones in her
pouch, but when the Charleston steamer arrived at this port

I was disappointed to find the young ones missing. It is

i & P
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SSUM,—Didelphis Virginianus,

Another method, namely,
to appily a hot iron on cne
side, while blotting paper is
applied to the other, depends upon the fact that the surface
tension of a substance diminishes with a rise of tempera-
ture. 1If, therefore, the temperature at different portions or

| sides of the cloth is different, the fal acquires a tendency to

move from the hotter parts towards the cooler.—The Phar-

maciat,
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Chicago’s Manufacturing Industries.

The recent census of the manufacturing industries of
Chicago discloses evidence of & phenomenal mte of pro-
gress during the last ten years. The footings show 3,752
establishments, $80,602 102 capital, 113, PErsons em-
ployed, $37,615,881 wages paid, and $253,405,605 in value
of the articles manufactured. This is nearly three times
the anpuul product in 1870. The leading industry is meat
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© packing: [shments, with §8,
n.m" puzn.:. ::dmput ?p £51,570,000 in value of meats,
The iron and steel manufactures reach about $25,000,000.
The rolling mill products are valued at $15,673,624, not
including tho Bossemer Steel Works, the values for which
are morged in o genoral itent.  The manufacture of ¢lothing
foots up §17,428,007; sash, doors, ete., $8,981,281; bridges
and railroad stock, $8,080,308; furniture, §7,188,278; tan-

ning and currying. $5,637,000 aleohol and rectifying,
#5,021.220; lard oil, $6,508.800.

DECISIONS RELATING TO PATENTS.
United States Cireuit Court —Distriet of Vermont.

| Gresham

iean,

woro conneoted by the main with the reservoir the pressure
in them would be regulated by the pressure from the reser
voir, nud would not in any mannor regulate the quantity of i :
pumped necording to their requirements,  Birkinbioe had o : Here the prossure in me' mains does the work of lessening
safety valve on the main for the same purposes as the plain: the flow, In the plaintifl's machine it does it by pressing
U8 relief valve; but his valye was held by dead weights, !ugnhm novalve and ulnukc.vtnlng the machinery propelling the
while the plaintif’s ix steadied by & dash pot. None of water, In the defendants’ machine it does it Ly pressing
these things show that the plaintill was not the original and " ngainst o valve and lessening the effect of the machinery
first inventor of the inventions deseribed in both patents, | upon the water, The means are the same, the result the
This 1s in accordance with the decision of Drummond and ‘ same, nnd the mode is different only in form. (Foster os,
L0, dn Holly vs. Union City (14 O, G., b), so far | Moore, 1 Curtls’ C, C., 279.) I this was not &0, the arrange-

as that decision goes, which only involves the reissucd | ment of the muins, air chamber, relief valve, and pipes was
patent.  This suit reats upon the first elaim to that patent, | new, and o materinl part of the invention, which weuld be

1880,
— ——
I paid to such portions as really do the work, sous not to give
| undue importance to purts used only ns & convenlent mode
construction,  (Machine Co. va, Murphy, 97 U, B., 120,)
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HOLLY 5. VERGENNES MACIHINE COMPANY. which is for—
Wheeler, J.: * The abovedescribed method of supplying a city with
1. The meaning of the claims in a patent is to be derived  water—that is to say, by pumping directly into tl}o water
from the lpociﬂc;lion. mains when the apparatus for that purpose is anppll.cd with
9. Two devices are substantially the same in the sense of contrivances by which the pressure within tlloy.: mains may
the law of patents when they perform the same functions in  be preserved in o great degree uniform, sufliciently so for
substantially the same way to accomplish the same result, practical purposes, or inereased or diminished at pleasure,
and, exoepx-when form is of the essenge of the invention, it substantially as and for the purpose above showr.” J
should not be regarded in the question of infringement. It is objected that this claim does not specify any d’cnccs
8. In determining the matter of infringement attention covstituting the system mentioned, and that it is too indefi-
should be paid to such portions as really do the work, so as nite to furnish a foundation for a claim for infringement;
1ot to give undue importanco to parts used only as a con-  but this objection cannot prevail. Thc.pnlonl is to b.c read
venient mode of construction. altagether for the purpose of ascertaining the meaning of
4. The patentee is entitled 1o the exclusive use of the the whole and of every part.  Consequently the specification
whole of bis patented invention, and if it is of a combination ' may be referred to forascertaining the meaning of the claims.
of numerous parts, including in it other new and useful com- (Bates es. Coe, 15 0. G., 837; me'm. Fish, 16 Haw., 215.)
binations of less of the parts, he seems to be entitled to the | The specification describes pumping apparatus which the
exclusive use of these lesser combinations, as well as to the increase of pressure in the mains will slacken and decrease
exclusive use of the whole. will hasten. It describes mains connected with anair cham-
This suit is brought upon reissued letters patent, No. 5,132, ber and a relief valve for easing the shock of sudden and
dated November 5, 1872, for s new system of waterworks continued pressure, and mains from which the water isdrawn
for supplying cities and towns with water, and original let- as wanted, or closed mains, operating by pumping the water
ters patent, No. 94,747, dated September 14, 1869, for a new directly into the mains without a reservoir or stand pipe.
safe'y valve for street water pipes, both granted to the plain-  The claim of the system as and for the purposes above shown
tiff. The defenses are that the plaintiff is not the original is a claim for this combination of these various contrivances,
and first inventor of the inventions described in the patents,  operating together in this manner for this purpose. It is for
and that the defendants do wvot infringe. The cause was these devices so combined and arranged, and not for any
heard at last term oo pleadings, proofs, and arguments of abstract principle or metbod apart from the devices them.
counsel. selves. The claim appears to be valid when so construed,
Before the plaintiff's invention water to supply citics and | (Holly vs. Union City, 14 0. G., 3.)
towns was, when the supply was located high enough, | The plaintiff’s pumping apparatus is arranged so that the
drawn into a reservoir, and from thence into a main pipe, | increase of pressure in the mains will lessen the amount of
from which others ramified through all parts of the city or | water being pumped into them by forcing the water against
town and into dwellings and other places to spigots, from 'l\piston. the motion of which, operating through complicated
which it could be drawn as wanted for use. Inlevel places, devices, shuts off the motive power and slackens the pumps,
where there was still an elevation for a reservoir, it was This is the pumping apparatus supplied with contrivances
forced by pumps into = reservoir, and when there was no by which the pressure within the mains may be preserved in
sueh clevation it was foreed into a stand pipe of the neces- | a great degree uniform which is mentioned in this first claim,
sary size and height or into mains connecting with suck a and that partof the patented invention covered by this claim
stand pipe, and the pressure of the water in the reservoirs  is the combination of this apparatus with the mains, the air
or stand-pipes would rezulate the flow to the spigots and chamber, the relief valve, the pipes, and the spigots.
hydrants. Where it had to be supplied by pumps the irre-| The answer and the evidence show that the defendants
gularity in the amount drawn at the spigots and hydrants have put in waterworks for citiesand towns, or participated
would oot admit of u uniform supply to the mains, and if in putting them in, which have the pumping apparatus de-
pumps were employed for furnishing such a supply the in- | seribed in letters patent No. 154,468, dated August 25, 1864,
compressibility of water is such that when the drawing issued to John P. Flanders, one of the defendants, for an
ceased the pipes would burst or the pumps or machinery be | improvement in pumps, stated in the specification to relate
broken. more particularly to pumping engines adapted to the delivery
The plaintifl’s inventions obviated these difficulties by  of large volumes of water, as in town or city supply where
providing pumping machinery which increasing pressure of ‘ no stand-pipe or reservoir is employed, and in the deseription
water in the mains would slacken and decreasing pressure lrel‘crring only to such eogines as pump directly into the
would hasten, and guarding against sudden shocks from the mains. In this pumping apparatus the increasing pressure
quick closing of hydrants by the use of an air chamber con- | of the water in the mains decreases the amount of water
necting with the mains, and preventing the danger of con- | pumped in by acting upon a valve. which opens and closes
tinued pressure from that source while the machinery was a duct leading from one end of the pump cylinder to the
slackening by a pecuharly arranged relief valve applied to ! other around past the piston, o that when the pressure opens
the maius, so that the water could be pumped directly into 'the valve the water is pumped from one side of the piston to
the mains and deawn theréfrom by the spigots and hydrants | the other and not forced along, and when the pressure is
at pleasure with safety to the works without any stand.pipe diminished by the opening of the spigots and drawing water
or reservoir. Nune of the systems set up as anticipations | the valve closes and the water is forced along again to take the
bad these contrivances combined in this manner. | place of that drawn off. This isa pumping apparatus sup-
The London waterworks, constructed by Peter Mauricein | plied with contrivances by which the pressure within the
1582, as described by Thomas Ewbank mn * Hydraulics and | maing may be preserved in a great degroe uniform, as mon
Mechanics;™ the system of waterworks described in the Eng- | tioned in this claim of this original patent of the plaintifr,
lish patent to Joseph Bramah, dated October 81, 1812; and "l‘lw combination and arrangement are the same in defon-
the Loodon bridge waterworks, described by William | danty’ works as in the plaiotiffs, unless there is a substantinl
Mathews in “* Hydmulia, 18385, had pumps foreing water | difference in these pumping engines, and the rest of the com.
directly into mains to be carried to inhabitants; but neither bination is the same, whether there is a difference here or
of them had any contrivances for slackening the quantity | not.
forced as any pressure increased from diminishing thequan- | Two questions arise here: One iy whother these pumping
tity drawn, as described; neitber does it appear from the de- | engines are substantinlly the same fn this arrangement, and
seriptions given but that the water flowed throngh by a con- | the other is whether the rest of the arrangement is a part of
stant flow, and was caught as wanted for use. Birkinbine's | the plaintifl’s patented invention if they wre not.  If they |
system at the State Lunatic Hospital at Harrisburg, Penn- | are, the defendants have taken the whole of the invention |
sylvania, bad connection with a reservoir ot the top of the ' covered by this claim.  1f they are not, and the rest of the |
bullding. Linsley’s system at Burlington, Vermont, had|combination without them is covered by the patent, then the
connection with & reservoir above the city. Birkinbine had no | defendants have takon so much of the patented invontion,

l

covered and included in this olaim of the patent, and which

| the defendunts would have no right to take and use in con-
I nection with Flanders' invention,

(Sellers ve. Dickinson, 6
E. L. and Eq., 514, 5 Exch, 812; Zister os. Léather, 8 Ell.
and Backb,, 1,004.)

Flanders’ pumping apparatus is the equivalent of the plain-
tifP’s in making up a system of waterworks with these other
parts, although it may not be the same thing for other pur-
poses. The question now is not whether they are the equiva-
lents of each other for all purposes, but Is whether they are
for this purpose.

In Sellers vs, Dickinson the patent was for machinery, con-
sisting, among other things, of a cluteh box operating auto-
matically to cut off the power from a loom whenever the
shuttle became entangled, combined with other mechanical
coutrivances through which the momentum of the sley was
made to move a brake against the flywheel to take up the
momentum of the parts and prevent sudden shock from the
stoppage. The clutch box was old, but its combination with
the brake was new. Tlhre defendant’s contrivance foraccom-
plishing the same object, and for which be had obiained &
patent, dispensed with a cldteh box and had different con-
trivances from the plaintiff’s for applying the momeuntum of
the sley to the brake. It was argued that the patent was for
a combination, and that there could be no infringement un-
less the whole combination of the same elements was nsed.
This argument was overruled, Pollock, C. B., saying thatif
a poriion of a patent for a new arrangement of machioery is
in itself new and useful, and another person, for the purpose
of producing the same effect, uses that portion of the arrange-
ment and substitutes for the other matters combined with it
another mechnnical equivalent, that would be an infringe-
ment, and the plaintifl there bad judgment. The defendants
here use the pressure in the mains for the same purpose that
the plaintiff does, and thereby complete the arrsngement of
the plaintifl’s patent, the same as the defendant there used
the momentum of the sley for the same purpose that the
plaintiff there did, thereby completing the combination of
that patent. These views do not differ from the decision in
Prouty vs. Ruggles (16 Pet_, 336) and like cases, where it is
beld that a patent for a combination of several paris to ac-
complish a part is not infringed by a combination of less of
the same parts alone, or with other substantially different,
to produce the same result.  That case was put expressly
upon the ground that neither any of the parts nor any por-
tion of the combination less than the whole was new.

The patentee is entitled to the exclusive use of the whole
of his patented invention, and if it is of a combination of
numerous parts, including in it other new and useful combi-
nations of less of the parts, he seems to be entitled to the ex-
clusive use of these lesser combinations, as well as to the
exclusive use of the whole. (Sharp e i1, 17 O. G,
1,283))

The pumping apparatus of Flanders may be an improve-
ment upon that of the plaintiff, and properly patentable as
such, 50 ny to ontitle him to the exclusive use of those par-
ticular devices, but that would give him no right to use lis
devices to lnfringe the plaintifs patent with, although this
fact may be of importance in determining the amount of
profits or damages due to such infringement,

The other patent is for a dash-pot combined with a safety
valve upon water pipes subjected to great pressure, to steady
the motions of the valve in opening snd closing., The dash-
pot is an old and well known contrivance for steadying mo-
tion, but it had never been combined with such valves before.
The defendants uso a dash-pot in the #ame combination, but
they claim they do not infringe because their dash-pot is dif-
ferent from the plaintiffs. The plaintiffs is closed at the

| top aud regeives water, in which the loose piston works, at

the bottom from the main on which it is placed. The de-
fondants' 1 opon at the top and receives water there, and is
closed at the hottam.  Their operation in steadying motion
Is alike. The pressure of the water in the wain may com-
municate some motion to the piston in the plaintifs dash-
pot which it cannot do to that of the defendants’; but that
is not noticed in the patent.  The dash-pots each accomplish
the same result by the same means in substantially the same

means for regulating ll_u.' quantity pumped by the severity of | Tn this matter of regulating the flow of water in such Pipes
the pressure in. the mains, and Linsley had none for lessen | according to the wants of consumers, without tl

Ing the uantity as the pressure incrensed.  Hix system was | force of gravitation fumished by reservoirs and  stand

nenrer Jike the plaintiffs than any otber was, but his lacked | pipes, the plaintiff precedes Flanders and has produced some. ’

sowme “‘“&G -It:i:l features of the plaintifs.  His had | thing which underlies all thist Flanders has produeed, and if

| g the pamping machinery when the | it includes what Flanders has produced, he has a mono
pressure in the mains « to prevent the machinery |of it. (Railway Co. co. Sayles, 97 U b
from running away if the pressure should be removed by | pumping machines are substantially (h
bursting or other casalty ; but this Is quite different (ro i

m reg- | of the law of patents when they perform the rame func
ulating the supply according to the pressure.  He had pipes | in substantially the same way 1o sccomplish the same

leading each way from the main earrying the water up o | and except where form in of the essence
the reservolr, and &s to those plpes the water was pumped | should oot be reg

- directly into them without going 1o the reservotr; but us they !

|
Wy |
8.,564) And theso |

ton |
rosult, |
of the invention 1t}
arded in questions of this kind, and it is
not of the essence of this lnveotion,  Attention should In:|

o nid of the !

' way. The combination is the same, and the use of theirs by
the defendants infringes the patent of the plaintiff’s.  (Ma-
chine Company ve. Murphy, 97 U. 8., 120.)
It has been urged in argument that the defendants only
make and sell the Flandors pump, and that they do not in.
fringe the plaintiffs patents, although thelr purchasers may

 bave infriuged by putting them into systems of waterworks,

0 same in the sepse |

IT all they did was to make and sell these pumps merely,
probably they would not infringe by that alone; but the
answer and proofs go beyond this.  Flanders, in his tostl:
mony us to what works they have put up, does not limit
what they did 1o making and selling the pumps merely, The
effect of the whole clearly in, they participated and concurred




!:'.,’_m‘“ the whole by furnishing the pumps for |lmll
purp » and thisls suMcient to make them linble nn infring. |
ars, (Boicker v, Doves, 15 0. G, 610 |
Let a decreo bo ontored that the st claim of (4o rolasued |

tand the other patent aro valid; that (he defendants
‘:'glm‘od both, aud for an Injunction and un nceount,

—_—

U. S, Circult Court-Northoern District of Hilnols,

THE NATIONAL CAR BRAKE SHOK COMPANY 04, THE LAKE
BUONE AND MICHIOAN SOUTIERN RAILWAY COMPAXY.
BAME 04, TIIE ILLINOIS CENTHAL RAILROAD COMPAXY.

. —PATENT BIOE FOR CAR BRAKES. PATENT OF 0CTO-

neR 0, 1808,

Drummond, J. : +

1. Effect must bo given to the whole of the dosaription
contained in the specification and drawings of o patent,
Hence, if it can be ascertained that o patentee intended to
divide bis invention into two parts, aud to deseribe and claim
them as separato improvements, the patent must be construed
nceording to his intention, #0 us to give full effect to each
part of the invention,

2. Where a patent claims, fiest, o combination of two parts
so arranged that one can have a * lateral rocking motion "
on the other, and, secondly, a combination of the same parts
with two additional elements, ** the whole being const: ucted
and arranged substantially as specified,” but not {n terms
referring to the rocking motion, the second claim is in-
fringed by the use of its combloation of mechanism,
althongh the arrangement is such ns not to permit any rock-
ing motion,

Patent sustained.

The Or.nokhz of Palnt,

What is the cause of paint cracking? You may ask a
dozen painters that question, aud each will have a different
answer. One will say, it has got too much oil in it; another,
there is too much japan in it; again not enough oil in it;
others, that your paint dries too quick: and so we might go
on and fill pages with the answers that you would receive
from different painters, for ench will have a different answer,
The generul conclusion of observant painters is that the
cracking of paint is caused more by the use of oil and hur-
ried work than anyihing else.

A great many painters persist in mixing their paints to
have them very clastic all the way through, thinking they
will bave a tough elastic surface that will give like rubber
to the swelling and shrinking of the wood, without cracking,
and would searcely break apart if the panel were split in
two. Well, we will admit they could get a very elastic coat,
and providing it remained that way and never dry hard, it
would be just the thing; but the paint is bound to dry bard
some time, and any material will contract in drying. The
elustic body of puint will continue to dry and contract, until
its elusticity gets fo its utmost limits, when it will give way
and spread open in big cracks, looking the same as house
painter’s paint when it cracks,

To paint a job up with elastic couts of paint, it should go
through a very long process, longer than anybody would
want to give, the way painting is hurried now. The dif-
ferent coats should be put on very thin, and each nllowed to
dry thoroughly before another is put on. Pulting onn
number of heavy coats of uny kind of paint or rough stufl
as fast 48 you can, or before the under coat is dried through,
will canse cracking of the worst kind, either before or after
varnishing,

Paint too often is supposed to be dry, when really it, is
not hulf dry. It formerly took slx months or more to get &
job ready for finishing on the elustic principle, and then you
wonld want good drying weather; but now you must paint
a job through and through in a month, or even o shorter
time, and the job supposed to last the same.

Phe quick process or flat conting can also be hurried so
that it will erack, and crack badly too. Our ideas of obvint-
ing the eraclking of paint are these: let every purt of the
wood be thoroughly primed with good fresh prim.
ing: prime inside and out, or use slush on the inside, which
is just as good as priming, 80 that the water cannot act on
the wood. Let the priming get perfectly dry, then mix
every coat of lead, so that it will dry burd.  Mix the filling
with japan and varnish, so that this may dry firm and bard;
uke no oil in it, Have every coat dead color; do not have
them with u gloss color, which is very decelving, appearing
dry, but when the subsequent coats are put on, they gointo
what is known as color cracks, caused by the under coats
not being bard,

Do not apply the conts too heavy: bave them ns thin as
possible Lo answer your purpose, and et each get thoroughly
dry before putting on another.  Place enough couts on (o A1l
the grain of the wood. making  perfect surface. Then you
will bave on o body of paint firmly bound together, aud
thoroughly dry. When paint is thoroughly dry, it can
shrink no more, n it only shrinks when in the process of
drying, and If it does not shrink, it eannot crack; also in
this kind of & body of paint, there issuo molsture or oil to
swoat out and destroy the luster of the varnish.

Painting of this deseription will not erack until the joints
of the wood begin to give way, admitting water and danp
atmosphbere, which swells the wood along the edges of the
Joints, causing the punt to erack from the wwelling and
shrinkiog of the wood. Varnish may crack on top of the

Scientific Amervican,

be solid.  We have seon where the varnish on Jobs wun'
eracked terribly, but in tuking the varnish off by the use of
spirits of ammonis, found the Nling ws sound ax it was pos
#lble to p

If the paint is not well protected by varnisl, it will perish
in time, sooner or later, owing 1 how woll it i protected
A Job 10 be kept in good order should not be sllowed to go for
two or three years without having aoything done to it; wo |
have seon men who would complain beonuse the paintiog did
not last as long as the carrlnge, thinking, we nupposed, that
theone painting was enough.  Once a year iy enough to bave
& carrlage varnished to be kept in order, though no rule is
Inid down, except when it commences 10 look us if it wunted
varnishing, have it done; don't wait until it wants burning '
off before attending to it,

Nowadays, paloters will paiot jobs in two weeks, and
wonder at the cracks, The blame is gonerally laid on the
material, or on anything else baondy snd suitable, but ll101

Decomposition of the Elements,

It his been known for some time, says the Phot-graphic
News, thnt simple relations exist between the spectra of the
elements In a natural group, consinting in the homologous
relations of the lines of the speetra.  Bimilur relations are
also found fo the spectra of compounds. For example,
cyanogen gives a peculiur spectrum, the more refrangible
balf of which is compurable (o the carbon spectrum, and
the less refrangible half to the pitrogen spectrum of the first
order, and they are respectively bomologous with these
speotra; similar relations are observed with carbon mon-
oxide,

As now the spectrum of cyanogen is homologons in one
half with the spectrum of carbon, and in the other half with
the spectrum of nitrogen, because it containg both these sub-
stances, in like maooer similar cases might be inferred in
the homologous relations of the spectra of certain elements.

Dr. Ciamician, of Vienna, carried this out exhaustively in

real causo Iy, finishing the job in two weeks, requiring the  the Academy of Sciences. He thinks the cause of the ho-
coats to dry us hard ns possible, and trust to luck for results, | mologous relations of the spectra of the elements could be

best painting ever doue, and thy underneath or foundition

—Carriage Monthly.

SO A=

Antronomlieal Notes,
Ounsenvarony o Vassan Conrar.
The computations in the following notes are by students
of Vassar College.  Although merely approximnte, they are
sufliciently accurate to enable the observer to recognize
the planets, M. M.

POSITIONS OF PLANETS FOR DECEMIER, 1880,
- Maoroury.

Mercury can be seen only in the morning.  On December
1 Mercury rises at 5h. 4Tm. A M. On December 81 Mercury
rises at 6h. 34m. A M.

Mercury is at its greatest elongation west of the sun on
the 12th,

Mercury passes Mars on December 23,

Venuw,

Venus will be brilliant in the southwest all through De-
cember, setting later and lster. On December 31 it sets
about 8 PO

The moon passes north and east of Venus December 4,

Muors.

On December 1 Mars rises at 6l 16m. A M.
ber 31 Murs rises at 6h, 16m, A. M.

Mars and Mercury are in conjunction on December 23,
According to the “* Nuutical Almanae " Mercury is 17 north
of Mars at 8 A M,

On Decom

Jupliter.

Although Jupiter is long past its perihelion, it is still the
great light of the evening skies, coming to the meridian early
in the evening, and at a good altitude for amatenr observers
in this latitude. Its altitude is about 51° to 52° through the
month of December,

On December 1 Jupiter rises at 1h, 44m. AM. On the
31st at 11h, 48m. A, M.

Satnrn.

Saturn can be known by its position in regard to Jupiter.
It follows Jupiter at a distance of 121¢* on December 1, and
10" on the 31st. v

Saturn is nearly 4° north of Jupiter in declination on De-
cember 1, nnd 3° north of Jupiter on the dlst,

Saturn rises at 2h, 20m. P.M. December 15 at Oh. 20m,
P.M. December 31.

Saturn is stationary among the stars December 24

Urnnus.

Uranus rises at 11h, 40m, P.AL December 1; at Oh, 51m.
P.M. December 31,

Uranus comes to the meridian at 6. 14m, A.M. on Decem-
ber 1; ut 4h. 16m. on the 81st, for thix meridian.

PHENOMENA OF JUPITER'S SATELLITES.

December 1.—A little before 9 satellite L. enters on & tran-
sit.

December 2. —About 9:15 satellite I, reappears from
eolipse,

December §.—About 8:15 satellite 1T, completes a transit,

December 5, —Just before 8:15 satellite I1L reappears from
ocoultation.

December 8.—At 10 satellite L is very near Jupiter, being
nhout to make u trunsit,

Doegember 9.—Between 8 nod 2 satellite L is missing in
oveultntion.

December 10. —About 8:15 satellite 11, enters on o transit,

December 12.—At 8 satollite 11 is very unear the planet,
Liaving just reappearod from eclipse.

About 9:15 satellite T is occulted.

December 16.—About 9:45 satellite 1 i occulted,

Decomber 17.—A Nitle after 9 satellite 1. roappears nfter
transit,

December 18, —At 8 satellite L is very near Jupiter, hay-
ing just appeared ofter eclipse,

December 19.—Satellite 11 is missing fo eclipse botween
8 and 10,

December 24— Alout 8:45 satellite 1, onters on o transit,

Decomber 25, —A Httle nfter 8:30 sntollite L reappoars from
polipse.

December 20, —Between 8 and 10 satellite TT, is missiog in
occultation. .

December 80.—A littlo before 10 satellite TIT reapponrs
nfter transit,

A, Ko Fivznuvon,

| explained by the sssumption that the ‘elements are com-
| pound, and gives the following surprising explanations.

1. The spectra of the elements oarbon, boron, beryllium,
| and magnesium are perfectly homologous with one unother.
These four elements consist, therefore, of the same material,
which exists in different grudes of condensstion, which
finds expression in the displacement of the homologous lines.
The atomic weights of carbon (12) sod boron are, in fact,
near one another: the atomic weight of magnesium is double
that of carbon (24), Cimicign calls these groups*‘Curbonoide.”

2. The spectrn of silicium and aluminum are homolo-
gous with one another, and the more refrangible side cor-
responds with the spectrum of carbon, the less refrangible
‘wilb that of oxygen. Silicium consists, therefore, of car-
' bon and oxygen, corrresponding to 12-:-16=28 (atomic

weight of silicium).

Aluminum contains the carbon in the form of boron and
oxygen, a4 its atomic weight (11-4+16=27) indicates.

8. The elements of the alkaline earth metals have spectra,

the more refrangible part of which corresponds with the
| spectrum of magnesium, and the less refrangible part with
the spectra of the elements of the oxygen series. There-
fore calcium, strontium, and barium consist of carbon in the
form of magnesium, and oxygen in the condensation forms
| of sulphur, seleninm, and tellurium, corresponding to the
!atomic weights: Ca=24+16, Si=241416, Ba=24-+-7'16.
| 4. The elements of the oxvgen group all consist of the
same material, which is found in different stages of conden-
sation; which finds expression in the displacement of the
| homologous lines, and in certain other peculiarities in the
| formation of the homologous groups of lines in the specirum.
| The atomic weights of the elements of the series are: 0=186,
| 8=16+118, Se=16-+418, Te=16-+7"16.
| 5. The halogens all consist of Huorine and oxygen in dif-
ferent forms of condensation; the stomic weights of the ele-
ments of this group—Cl=19+416, Br=19+416, 1=194+7"16
—express these relations.  In this series, us is known, the
composition of single members has been conjectured for a
| considerable time, and they bave been thought lkewise to
| consist of fluorine and oxygen.

6. The spectra of the nitrogen group are homologous in
the less refrangible part with the nitrogen spectrum, in the
more refrangible part with the spectm of the elements of the
oxygen group. . The elements of the nitrogen group consist
accordingly of nitrogen and oxygen in different grades of
condensation, which agrees with the atomic weights: N=
14, P=14+ 16, As=14-3416, Sb=14+7"16.

If one relies on this hypothesis, then the remarkable rels-
| tions of the atomic weights of the elements to one another
nppear perfectly intelligible, We have then, in the so.called
elements of inorganic chemistry, really to do with homolo-
gous series, which can quite be compared with the homolo-
gous scries of organic compounds, which has besides been
| already conjectured by different authors.

Wesee, further, that with increasing condensation of the
material the metallic character is always more clearly
marked; the higher members of a series bhave always more
metallic properties,

It iz probable that the present fundamental substance can
be collectively referred to the typieal clements—bydrogen,
carbon, nitrogen, oxygen, and fluorine; it s not, bowever,
implied that these are tobe considered ns the final compo-
nents of the material.

———— O
The Load of n Frelght Car,

A rapid increase has been going on during recent years in
the amount of freight regarded as the maximum load of a
car. Formerly 20,000 pounds was the limt: now, accord
ing to the Western Weighing Association, the average of
the different classes of freight, us determined by the welghts
of 50,000 curs weighed during o period of six weeks, was
| from 23,750 for machmery to 20,025 for ore, the maximum
[ v nearly all cases exceeding 80,000 pounds.  Certuin classes
[ of freight reachied, respectively, as high as 85,000, 87,750,
30,400, 89,000, and even, in the case of are, to the enormous
welght of 48,500 pounds, or more than 24 tons,  The super:
fntendent of the associntion Is satistied that the various arti
oles of freight enumerated, 28 in number, will a
27,000 pounds per car, and the whole will not av
thau 25,000 pounds per car,  The fact that
e safuly carried now is due to the vastly |

|

car. =

tion of tracks a8 well as 4o the heavier construction of the .

B

B
'
¥
’

——




[DECEMBER 11, 1880,

Scientific Amevican,

— ]

For Patont Shapers and Planers, see (lls, adv. p 349,

|
cate, conmeet the lnslde end of ane spool of wire with

up card stands, ele , when the top hiss an uneven edge,

The Charge for Inmertion under this Aead (s One Diliar
@ Tine for each insertion ; adoul eight words o a line,
Adves tisements st be recsved  at putlication ofier
s early @ Thursday morning 10 appear in next isrve,
SO The pullickers o thie paper guarante to adrer-

Best Oak Tanned Leather Belting Wm F. Fore
paugh, Jr. & Rros, 55! Jefferson - L., Phi adelpbin, Pa,

Stave, Barrel. Keg. and Hogshead Machinery a spe
clalty, by E, & 1. Holmes, Ruffalo, N, Y.

Split Palleys at low prices, and of same strength and
appesrance as Whole Palleys  Yooom & Son's Shafting
Works. Drinker St U'biladelphia, 'a.

the Inside end of the other spool of wire; this will leave ' 80 that when gold plating the luside, toe solution will
two ends of wire, which are to be connected with the cover the whole surface ! A, Resln, 3 ox.; beeswax,
poles of a battery of six Bunsen cells, | 2oz ; sweet ol . ». to soften,  Heat together In & smali
(2) H. asks: How tan nickel be stripped 1D, sir with & ;”"" ""';;‘:;‘I:’“ wilar, and work
from a pl;ee of Britannia ware without Injuring the sur- | :;:.:l:”w‘l,::;'h;"::h D‘l Rives Nr :‘T“:ﬂm
:'" o ":‘"""‘:;, CA m;k""ﬁ:":"::.m". l;::'ﬁ | of oxidized allvrr.“ 'Oaulyou Inform :.o. :: (l: Is daney
Wt ehaly. " | A. Dip the clean sllver Into squeous an alka-
posed of a strong bot solution of an slkaline nitrate | llnenplphldo.ov P It while molat to the setion of

a cireulation f not law tAan 30,000 copics crery | C. B. Rogers & Co., Norwich. Conn., Wood Working |

weelly isrwe.

Chand's Bxtra Heavy Machinery Oll

Chard's Anth-Corroasive Cylinder Oll

Chard’s Patent Lobricens and Gear Grease.

R.J. Chard. Sole Propeietor. € Burling Slip, New York,

| Machlnery of every kind.  See advy., page 348,

National Institute of S and Mechanical Engl
1og, Bridgeport, Conn. Blast Furnace Constraetion and
M t. The motallurgy of iron and steel, Prc-
| teal Instruction In Steam Engloeering. and a good situa.
| tlon when competent.  Send for pampblet.

|
| Peck's Patent Drop Press.  See ady,, page 333

scidified with ofl of vitriol. Dip, and rinse well In
water; repeat If necessary.

(8) M. C. asks: What is the best steel for
magnets 1 A. That will depend somewhat on the style
of magnet that is to be made. For permanent horse-
, shoe magnets, the German spring steel is generally pre-

:
i Je— W I : | ferred. 2. To what degree should it be tempered 7 AL
Bast 1xth :. Nn—t«t.ﬁi to the mc‘-m;o:: | Reed's Scctional Covering for steam surfaces; any Leave it hard, especially af the ends.

stock of these woods. Send for price list. | one can apply It; can be removed and replaced without | (4) E. B. 8. asks: How can Iput up o

sulphareted hydrogen,

(13) G. A. L. asks: How can the mottled
coating seen on new gun barrels be reproduced, or
what ingredients are requirod to make a preparation
suitable for browning them, and which will be harmless
to the fron t A, 1. Mix powdered chioride of antimony
into a thin creamy paste with olive ofl, adding a few

| drops of pitrie seid.  Warm the metal, cover Its surfuce

uniformly with this paste.and let it stand until properly

Orros CITY WATER WORKS, Cix,, O, April 18, 1850,
1 take pleasure in stating that of all the coverings now
in wse 8t City Water Works, embracing ‘5,00 square feet
of varfous kinds. the H. W.JJohns Asbeostos Air Chawm-
ber Covering is by far the best, hot only in eficiency,
but also in durability and Jightoess.

(Signed) THOM. 1. RYON, Assist..Engineer in chargo.
H. W.Johns M'f'g Co., § Malden Laoe, New York, sole
manufacturers,

Astronomical Telescopes, first quality & Jow prices Eye
Pleces, Micrometers, ete. W. T.Gregy, 75 Fulton St N.Y.

Money to Invest in Manafactare; Box 1084 Batavia N Y.
Wanted —A man competent to take charge of the Me.

tal Working Department of a large Manufactory. He

lnjury. J. A Locke, Agt., 82 Cortlandt 5t., N. Y.
| Downer's Cleaning and Polishing Ofl for bright metals,
Is the oldest and best In the market. Highly recom.
mended by the New York, Boston, and other Fire Deo-
partments throughout the coustry. For quickness of
cleaning and luster produced it has no equal. Samplo
five gallon can besent C. O. D. for#8, A, H. Downer, 17
Peck Slip, Now York.
Blake ** Lion and Eagle ™ Imp'd Crusher, See p, 833,
Presses. Dies. and Tools for working Sheet Metal. ote.

Fruit Xk other can tools. Blisa & \Willlams, B'klyn. N. Y. |

For Pat. Safety Elevators, Holsting Engines, Friction
Clutch Pulloys, Cut-off Coupling, see Frisdle'sad. p. M9,

Nickel Plating, —Sole manufacturers cast nicke! an.

{nnd battery * A, Make a water-tight box of aboat 1| bfowned. € Nitric acid, 14 oz.; spirit of niter, X ox.;
cubic foot capacity, out of shect lead one-sixteenth of spirit of wine, 1 oz.; sulphate of copper,20z.; tinetare
an inch thick, and nearly fill it with clean white sand | chloride of iron, 1 oz.; water, 40 oz. 3. Saiphate of

ned with s solution of sulph of copper. The copper, 1 ox ; water, 30 oz ; spiritof niter, 1 ox. The
lead box forms the positive pole of the battery, and a  blae vitriol is dissolved in the hot water, and the sola-

' plate of zinc burled in the sand forms the negative pole. | tion cooled before the other Ingredients are added. The

i » 2 burnishing and marking is effected with the burnisher
(5) C. B. W. asks: l:“".lnnt should be '.h?'md oz  the polouii Wik # i
focal length of u 23§ inch objective for an i piece of smooth
‘hard wood, Lacquer with thin alcoholic shelflac and
telescope? A. From 35 to 44 Inches. 2. How can 1
° | ase the wood polisher again. The metal in the first

construct an astronomical eyoplece? Al S“sm‘pheennuhem B

uEsT, No 232, for full instructions for constructing small y

tolescopes. (14) A. C. L. asks: Will you please inform

r e me what kind of cement is used in cemenilng rubber
(8) W. R. A. asks: How can I refill tbe‘m‘.wln ot i Aampioe dhpn

must be energotic, quick, and inventive, as well as prac- | odes, pure nickel salts. importers Vienna lime, croous, | porous cells of & Leclanche battery ? A, Hold the top

tically familiar with the best methods of press and die
work, particalarly in brass.  Answer, stating qualifica-
tions in detall, as well as name and references, which
will be received In confidence. R.S & Co., Box T N. Y.
Wanted. —A few good Wood Turners wanted to work
on Gauge and Waymoth Lathes. One competent to
superintend shop. Good wages and steady employment.
Winter & Ball, cor. Grove and 13th Sta., Jersey City. N.J.
Wanted — Metal Pattern Makers accustomed to small
work. Ad. St Louis Malleadle Iron Co., St. Louls, Mo.

Engines. Geo. F. Shedd, Waltham, Maes,

ete. Condit, Hanson & Van Winkle, Newark, N. J.,a04 ¢ the porous cup In a gas flame antil the pitch with | Sce answer to McK & Co. on this page.

$2and 94 Liberty St., New York. | which it s sealed is softencd, then draw out the carbon ' (15) A. F. B. asks: Can you give me a
Sheet Metal Presses, Ferracate Co., Bridecton, N. J. ' plate, and reflll the cup with granuiated biack oxide of  formala for a composition that will serve as a sabetl-
Wright's Patent Steam Eagine, with o ent ng; and iy powdered gas coke, in about tute for vulcanized rubber? I wish to make some

7. The best engine made. For prices, address ¥ llllam _the proportion of five parts of the oxide of manganese | dishes for photographic purposes. A You can use

Wright, M facturer, Newburgh. N. Y.
Saw Mill Machinery. Steams Mfg. Co. See p. 333,

Portable Railroads. Sagar Mills. Horizontal & Beam
Steam Engines. Atlantic Steam Engine W'ks, B'klyn N.Y.

! to one of gas coke.

(7) McK. & Co. ask (1) how to make a
paste to stick silk on silk. A. Macerate

.
| virgin rubber (caoutchouc) cut into finest shavings with

Apply to J. H. Blaisdell for all kinds of Wood and | shont ten times jts weight of pute benzole in an open-

wooden or papler mache vessels coated with a film of
gutta percha dissolved in warm benzole. We know of
| no satisfactory substitute for rabber,

(16) J. H. T. writes: It is claimed that
| fruit or vegetables of any kind if heated and put into

The Mackinnon Pen or Flaid Pencil. The commer. Lon \Vorking Machinery. 107 Liberty St., New York. !wwmmmmnmunymm-;-uh air tight jars or cans will keep without working or spoil-

Send for lilustrated catalogue.

cial pen of theage. The only successful reservolr pen
The Chester Steel Castings Co,, office 407 Library St

in the market. The only pen In the world with a dia-
mond circle around the point. The only reservoir pen
supplied with a gravitsting valve: others substitute a 10000 Gear Wheels, now in use, the superiority of their

Philadelphia, P'a., can prove by 15,000 Crank Shafts, and | pa gsed in

occasionally and add more benzole, if mecessary, unyl | Ing. but I find that green com is an exception; If there
a perfect #0 ution is obtained. The cement should not | be other exceptions I do not know of them. Can you
in such quantity ns to delay its dry- | tell me why groen corn is an exception? Also how it
ing. 2. Where can 1 buy diamond cutting tools and  I¢ that it ferments when sealed up In airtight cans ¥ Tam

spring, which soon gets out of order. The oniy penac- Castings overall others. Circalarand pricelistfree. | . ? Where canIgeta yoang man as jewel ' told that if T put two ounces tartaric acid to every sixteen

companied by 3 written guarantee from the manufac. |

turars. The oaly pen that will stand the test of time.
A hisory of the Mackinnon Pen ; 1ts uses, prices, etc.,
froe. Mackinnon en Co. 200 Broadway, New York.

Wiley & Russell M'f'g Co. See ady,, p. 333,

The Improved Hydrsulic Jacks. Punches, and Tube ' and diamond catter and setter? A. An .unmmgfmﬂm of corn while cooking and then seal it up it will
Expanders. R. Dudgeon. 2 Columbia St., New York. | in Business aud Persopal colamn would no doubt pro- ¥eepand not ferment. Why is it =o? A The secret

For Superior Steam Heat. Appar., see adv., page 364.
Gear Wheels for Models (list free); experimental and

Among the numerons Mowing Machines now in use, 0del work, dles and punches, metal cutting. MaBales-
none ranks o high as the Bureka. It does perfect work SUFing, etc. D. Gilbert & Son. 212 Chester St, Phila, Pa.
and gives universal satisfaction. Farmers in want of a
mowing machine will consult their best interests by Iarto N. Y. Elastic Truss Co., 653 Bruadway. New York.
sending for {llustrated circular, to Eureka Mower Com- | gooaon's Four-Sided Moalder. Sce ady.., page 308,

care the information you require.
(8) W. E. H. asks: Can you describe a

simple inexpensive way to prepare oxygen for Inbala-
tion* Also plan for inhaling lostrument such as may

many rural physicians t0 test the efficacy of oxygen
in catarrh and in pulmonary affections. A, Mix

pany, Towanda, Pa. i
Brass & Copper In shoots, wire & blanks. See ad. p. 364

A profitable business for a person with & small capi-
tal. Buy a Stereopticon or Magic Lantern, and an In-

pure crystallized potassium chlorate with about one-
quarter its welght of pure black oxide of manganese,

lies in thoroughly curing the com—it requires muoch
longer heating than most vegetables. The natural milk
| I8 not removed and tartaric acid is not used. Pack each
can as full as possible, seal, and place at ovece in the
boiling water; afier it bas boiled long enough tap &

The best Truss ever nsed. Send for descriptive circu- | be made by any handy workman? If 0. youmay enable |y o e "t o0 o o ne i and steam are oat seal

again with a drop of solder.
(17) “* Cavalry Man ™ asks: Can you give
llnmrplpcr a receipt for putting a dark blue color

Wianted—A Man ns Superintendent and Foreman of teresting assortment of views. Travel, and give public and heat the mixture in a copper meab;touelr The arms we use are of a dark blue color
Machine and Foundry (N. Y. 5tate). Manufacturing & exhibitions. For particulars, send stamp for 116 page livery tube, until the gas begins tocome over. Conduct | When we firet receive them, but this soon wears off, and

spocialty. Good b s and h
qui Giving dents, references, and salsry de-
sired. Address Iron, . O, Box 30, New York city.

Diamond Planers, J. Dickinson, 64 Nasssn St., N. Y. |

The Inventors lostitute, Cooper Union Building. New
York. Sales of patont rights negotiated and inventions

I ability re- ecatalogue, o MeAllister, Mfg Optician, & Nassau St N.Y. the gas through a large empty bottle (tosvoid accident

| T would like to know some method of restoring it. It

New Economizer Portable Engine. See illus. adv. p, 386, by back pressure), then through a strong solution of iron | is only a sarface coat. and muriatic acid washes [t off

| Rollstone Mac. Co.'s Wood Working Mach'y ad. p, 366,  *ulpbate (copperss). and then through an fron tube

several feet in length, filled loosely with fresh quicklime

%0 that If you try to impart a blue with mariatic acid it
| first washes off the color already on and thus necessl.

For Shafts, Palleys, or Hangers, call and see stock granular lumps (free from dust). Collect in a rabber tates bluing the whole barrel instead of only the spot

kept at T Liberty St N. Y. Wm. Sellers & Co. Yh:- An ordinary mouth piece answers 'dlmxhu devoid of color. A, The m color is due to the

exhibited for subscribers. Send for circular. | W, Sellers & Co., Phila, have Introduced a new the air from the la: is Hed | ilm of oxide formed on tempering the metal. It cannot
‘ ngs is expe through the nostrils,

Pragrant Vanity Palr Tobaceo and Cigarettes. 7 First [200Ct0F, Worked by a aingle motion of & Jever. orso 53 ot to contaminate the contents of the bag. The | Well be repaired when injured withoat reheating the
Prize Medals—Vienna, 1673; Philadelphia. 1576; Parts, Ofc Breaker, Crusher, and Palverizer. Smaller sizes hest shoald be continued under the retors with eaation | Whole plece. A good. though casily injured imitation,

I78; Sydney, W-awarded Wi, £ Kimball & Co. Tubbyhorse power. Seep.30. Totten & Co., Pittsburg. | 15 avoid too rapld a disengagement of the oxygen until | for cloakinga worn spot is a very thin slcobojic solution

Rochester, N. Y.

Superior Malleable Castings st moderste rates of |
Richard . Pim, Wilmington, Del, i
Wood -Workiug Machinery of Improved Design and
Workmanship. Cord Egan & Co., Cincinnatt, O. |

. Mass. are prepared to fornish all Xinds of
h-mmm:mmumm;m,
Babditt Metal. The quality of the work ls what hus |
given this foundry its high rep All work
gusranteed. '
The “ 1850 * Lace Cutter by matl for 50 cts.; discount
1o the trade. Sterling Elliott, 322 Dover St., Boston, Mass.
The Tools, Fixtures, and Patterns of the Tsunton

Vacuum Cylinder Olls. See adv,, page 365,

Machioe Knives for Wood-working Machinery, Book
Binders, and Papor Mills. Also manufacturers of Solo-
man’s Parallel Vise, Taylor Stiles & Co., Riegelsville N.J,

LO 100Te gas COmes over.

(9) C. H. C. asks: Does the area of the
base or bottom of a cistern have anything todo with
the pressure of the contents on the sides of the same,

H. A. Lee's Moulding Machines, Worcester, Mase. | o 11 other word

* : «, does not the pressure on the sides of
The E. Stebbins Manaf'y Co. (Brightwood, P. 0.), Comb'd Punch & Shears: Universal Lathe Chincks. Lam. | a cistern depend entirely on the depth of the contents
bertyille Lron Works, Lambertville, N, J. See ad. p.285. | and not on the cubical contents of the same? A. The

per 8q foot depends entirely on the depth

;f the water, .
(10) C. W. Y. writes: We bave a quantity

of silver and of gold solution, made the usaal way with
| cysuide of potassium, 1. Is there a cheap way of pre-

of shellac, colored to suft with a trace of aniline bloe—
purple.

(18) W. E. J. asks: 1. Will two currents,
one positive and one negative, traveling over the same
wire and in the same direction, neotralize each other *
A Yes, 2 Isthereany way by which two magmets
may be arranged #0 8= to be acted on independentiy
overone wire? A. Yes. See Duplex and Quadruplex
Telegmphy In * Prescott’s Electricity and the Electric
Telegraph."

(19) 8. B. M. asks (1) how to make im-
| pression paper different colors, A, We refer you to

d | cipitating the metals 5o that we can use them? A. Pre- | Siexsriric Axgmcas. Vol. 40, page 167 (20). 2. How to
Foundry and Machine Company for sale, by the George cipltate the sllver solution with excess of caustic soda  cbonige wood, A. See Scuxsririo Amzmioax, Vol. 40,
Place Machinery Agener, 121 Chinmbers 5t., New York. fod with (he full name and sddress of!the Iorm:botuleorm-:mh.dry.lndhunhuﬂmenmipago'l (18). 8. The proper position of eccentrie from
Improved Rock Drills and Alr Compressors. Tlus writer. ilde mixed with borax glass nearly to whiteness in asmall | the crank pin onan engine. A, Tt sbould be set abead

0 formsation giadly furnisbed. ' Names and addresses of correspondents will not be blacklead crucible. mmmmnmu,w;am.mtw:utmm will depend upon the

No atrention will be pald 1o jcations un)

trated =3 and
Address Ingersoll Bock Drfil Co., 1% Park Place N. Y. | by sdding salphuric acid (ont of doors to avoid inhaling

! b -
0 comtspecp S 7 given o inguirers

We renew our reqg

that corrrspond

Jin an.jlbepohooomp-‘imocv.mn-ddnm-o( sl

Mineral Lands Prospected. Arteslan Wells Borsd, by | to former answers or articles, will be kind enoogh to | Pi8le uf Iron In strong aqueoos solution to precipitate

Pa. Diamond Drill Co. Box 421, Pottaville, Pa. Seo p. 30,
Packing once tried always used. Phenix Packing
from 138 up o spools or on colls. Phenix Packing
Compasny, 105 Liberty 5t N. Y.
Experia in Patent Causes and Mechanicsl Counsel.
Park Benjamin & Bro . 3 Astor (louse. New York.
Corragated Wrought Iron for Tires on Traction En-
gines, ote. Sole mirs., H. Lioyd, Son & Co., Pittali'y, e,

| name the date of tho paper and the page, or the number
| of the question.,

Correrpondents whose Inquiries do not appear after
{ & reasonable time shoald repeat them.  If not then pub-
| Tished, they may conclude that, for good reasons, the
| Editor declines them.
| Persons desiring speclal information which i parely
of a personal charseter, and not of general interest,
{ahouid remit from $1 to 85, according to the subject,

Malleabile and Gray Lron Castings, all descriptions,
Erie Mallsable Iron Company, lmited. Erfe. I'a.

Engines, sre full of orders. and withdraw thetr llustrs-
ted advertisement . fend for thelr new circaiuars
Power, Fon, andd Hand Presses for Motal Workers,
Lowest prices. Peeriess Punch & Shear Co, 52 Dey 8¢, N, Y,
Recipes sod Information on all Indastrial Frocesses.
Park Benjamin's Kxpert Office. 00 Astor House, N Y.
For the best Stave, Barrel, and Hogshead
“’.“I.LM?:"MOID =
National §teel Tube Cloannr for boller tubes. Adjust-
sble, durable. Chalmers-Spence Co., 0 John St 5 Y,
For Mill Mach'y & Mill Farnlshlog, see (llus sdv. ;5340
The Brown Aufomstic Col-off Engine; unexcelled f
workmanakip, economy. snd dursbility, Wrte lw:
formativa. C. I Brows & Co. Pitchburg. Mass.
Gozn Powder Plle Drivers. Thos. Shaw, 915 Ridge
Avense, Pbiladelpbls, Pa.
Lizbt and Fine Machinery to onder. Foot Lathe cats.
logue for stamp. Chase & Woodman, Newark, N, J.

| we cannol be expected to spend time and labor to
obtain sach Information withoat remnneration,

Any nambers of the SciEsnric AMemicax Surees-
| WENT referred (o In these ~olumnas may be had at this
loffice. Price 10 cents cach

!

(1) A. R writes: I wish to make an elee-
;"""‘"" capable of susialulog from 100 pounds to
i 155 poands weight, A. To form the core bend a plece
| of soft, round Iron, one inch In dlameler and two feet
| loug. Into the form of the letter 17; on cach of Its arms
“#lip & spool or coll of insuiated wire, three inches In

dlameter and about elght tnches long, formed by wind.
Ing No. 16 copper wire, cotton lnsalation, on drel
or shalt of round lron, ove Inch In dlameter sud one
| foot long, wrapped with four laysts of foolscap paper.
| A% each layer of Insulated wire s woand on the man.
drel it should be brushed over with hot ghue, and when
| the spool Ia thus wound, and the gloe betweon each
;l‘ywdvﬂn Is thoronghls dry, then the mandrel Is
| knocked out of the spool. Wind each spool In the

the gold, Collect the precipitate gold on a filter, wash
with hot water, and fuse In a small crucible with borax
glass as o the case of silver. €. Is there some way that
we can prepare the solution to apply with a sponge like
the ondinary washes for chesp plating? A. We know
of no way of nsing the bath as suzgested. 3. How can
we make a cheap battery »o as to use our solution, pro-
vided It cannot be precipitated without too moch ex.
pense? The solutlon Is so rich thatany bright clean
metal will be plated over In & few miuates A, See
Nos, 157, 158, and 130, ScrexrTiric AMERICAN Surrig-
wxxT, for descriptions of batteries.

(11) C. U. F. asks for the best preparation of
whitewash that will stand the storms and time (for out-
side of bulldings), A. For brickwork exposed to damp
take one half peck well burned quicklime, fresh from
the kiln, slake with hot water, enough 1o reduce It to &
| paste, and pass It through & fine sleve; add a gallon of
| clean white salt which has boen dissolvod lna small
quantity of bolling water, and a thin smooth paste, also
| hot, made from 1 1b, Gne rice Bour: also 3 1b, best
| white glue, made in the water bath, Mix together, stir
well, add i 1, best Spanish whitiog in 5 guarts
| bolling water, stlr, cover over to retain heat and ex-
clude dust, and let it stand & week. Heat to bolling, stir,

valve and valve gear: it should be sufficjent to give ane-
sixternth to three sixteenth inch opening of valve when
the crank pin Is on the center, depending upon the rise
and veloclty of the piston.

(20) G. H. E asks: 1. Do polarized arma-
tores Jose thelr magnetism soon? A With fair usage,
1o 2 Isthelr use to be commended as to practical
eficiency ? A. Yes; they are largely vsed In telegraphy
and in telephone calle,

(21) €. W. B. asks: 1. Which is better for
the drive wheel of a foot power scroll saw, an lron or
wooden wheel # A, Tron s best, but wood answers &
good purpose. 2 s it better to bave a tight balance
wheel on the shaft that drives the saw ? A, Yes -

22) A. L. E. asks how to find the circum-
ference of o circle, the diametor being given. A. Mok
tiply the diameter by 81410,

| (28) G.B. C. asks (1) for an amateur tele-
' graph loe. one-balf mile in length, five stations: what
wize of wire? A, No 12 galvaaized lron wire will an
| wwer. 2. How many Leclanche cells ¥ A. Five to each
station. 8. How much and what size of Insalated wire
oneach palr of apools of sounders. A. UseS or 10
layers of No. 94 slik covered copper wire, taking care
10 have nearly the same amount of wire In each mag-

|and apply hot. The above proportions will cover 40 net

| square yards, 2. Also the best way to refine older for
‘ famlly use ? A See pp. 304 () and (18), Vol. 30, and
200 (24) and 98 (46), Vol 38, Sorenyire AMERIOAN,

(12) J. W. McF, asks: 1. OF what Is the

For Separators, Farm & Vertical Eogines, sce adv.p.si). same dircction, and when the spools are slipped on Whe | wax composed that Is used by electeo-platers for bullding

(24) G. H. asks how to blue wire such as
used o manufacturing halr pras, also fish hooks, ete.
A Dip them In a lacquer composed of a good quality
of alcohollc shellne vamish to which has m‘ﬂt-
ltte aollive blue,
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@5) J. W. H. asks: Will a saw that is Vr;m !

Scientific

American,

B3 PO N

w0 G, W.V,C W
by Waler POWE TUN ANy stronger at night than (n e W VL, G0 WU, and
ay? A No. 2. Will pure steam from mﬂm:m: ::';'l'“‘l“:l L For & plain deseription of how to pro-

of & sloam bollor whon Jet ont seald, if no water comen |
with the steam ? A, 1 of sufficiently bigh pressare |t

will not seald near the outlot,

(20) H. R. asks: How are Bourdon springs
for pressiien gauges manufactored ¥ A, Tho tube ls,
wo belleve, st drawn with & cylindrical section, ke
other dmwn braas tuboes, then glven the proper section
by either rollers or drawlng through another die.

(27) W. S.naks: 1, How can I melt cop-
por, brass, and zine, and what kiod of turace and heat
will 1 need If 1 melt copper and zine  together to
mako brass ¥ How many parts must I bove and
what kind of flux, or Is thore any need of fuxy For
molting, will 1 have o ke an fron ladie or eracible?
A, Yoo can molt the motals referred to In # common
coal fire, You will require a crucible for copper snd
brass, but xino may be melted (o an iron ladle, Com.
mon brass Is composed of copper 3 parta, xine 1 part,
Fine yollow brass, copper £ parts, zino 1 part, Molt
the copper, then add the zine Stir the alloy with
dry wooden rod, A little borax may be used us a
flux. 2 On making moulds what kind of mixture must
1 take to work nicely and cast well # A, Fino moulding
sand Ia the best for general uso,

@8 W. T. K. asks (1) how to connect
three steam whistles so that they will all go off at once?
A, Have one common steam valve to tho § whistles, 2,
What power Is In a cylinder 13§ Inch bore and 13§
stroke, at 600 rovolations a minute ¥ A, For rules for
;:lenmluhmu power of englues, see SUPFLEMENT,

0. 253,

(20) J. K, osks: 1. What will prevent a
grindatone woarlug off In one place more than in ane
othor ¥ 1 have one about %0 inches in dinmeter, and
there s one placo that 18 soft in it and Ueau't keep It
round. A, It I8 an inherent dofect in the atone. We
know of no remedy, 2. What powoer am I using. The
pulley 1 get my power from s 14 inches in diameter,und
it makes 250 revolutions per minute with a 2Inch beit.
A About 2Y4 horse power; possibly 234, if the belt is
run very tight,

(80) D. C. M. asks: 1. How can I meusure
the power of a telescope or field glass ¥ A, The magni-
fying powerof a telescope Is found by dividing the
focal length of the objective by the focal leogth of the
oyeplece, 2. How should I proceed to make a sungiass
fora telescope ¢ A. Place a plece of very dark glass
overthe eyeplece. See SurrLEMEST 252 for directions
for making telescopes. 3. Which is the best for an ob-
servatory, & mercurial or an aneroid barometer? A. Mer-
corial, 4. Where can 1 procure dynamite cartridges
for extracting stumps, and what will be the probable
cost ¥ A, Address manufacturers who advertise inour
columus, 8, Where can I got n copy of the ** Nautical
Almapac " A. From Industrinl publishers whoso ad-
vertisemants may be found in another column. 6. Who
shall Lapply to o become a volunteer observer for the
. 8. Signn) Serviee ¥ A, Apply to the chief of the Sig-
nal Service Bureau at Washington, D. C.

31) K. E. B. asks: 1. Could T obtain'

power enough from a 34 inch hydrant to run an clectric
machine five times the slze of the cut on first page of

"""‘ W ‘;"l';l" A stenight har of steel with sum.
elinm togive It the power of
I own welght, Also, how |-.p‘|mm|":’:;,‘ ::::.“,'::.
and other forma, 2. T'he name of (e best brand of steel
t0 uxe Wossup's, ehirome, or black dinmond)
In the best.  How to temper. 8, In there nn.y aln in Al
lowing the b

ng ® L0 remain under the Influcucs of the cur
rent for s long e, or does It tecolyo the full hangs in-
stantaneonsly Y tn fact, we woold ke some Information
on this subject that we can rely upon. A L The quiek-
oub anil best wiy to magnotize steel bars s to place
them contenlly (n n sultable coll, and then connect the
hollx with the wires from o dynamo-olectrlo machine
or powerfal buttery for & fow seconds, remembeting to
broak the enrront before removing the muagnot from the
coll.  If the nonreo of the carrent is u dynamo machine,
the eoll should be about 24 Inches long and should con-
it of 10 or 14 Inyees of No. 18 magnet wire, If a bat-
tury In uned, o coll 134 Inches long, composed of 14 or 10
layers of No, 16 magnot wire, will be the bost, The In-
terual digmeter of the coll shoald be only large enough
to admit the bars easily, A battery of mix Gronet ele-
monts, cach having an effective zine surface of 30 square
tnchies connected In weries, will do the work very well on
small magnets; such, for Instance, as are used In tele-
phonos. Where a number of magnets are (o be made at
one time the bars may bo passed In a continuous line
through the coll, always keeping threo bars In contact
ond to end, adding ono above the coll before taking one
off below, Iu this manner slxty bar maguets have beon
strongly charg d 1o ten minutes, Horse-shoe magnots
cannot be charged so readily, There are two or threo
ways of charging them, One way is to place them In
contact with the poles of n very strong electro-maguot,
mwmoving them after breaking the current; another
mothod 18 to place each limb of the magnet inngoll
adapted to the current to be used, and stlll another
maethod In to employ a single coll, inserting ono pole of
tho magnet into the coll in one direction, thus broaking
the current,and mserting the other pole fnto the coll from
the opposite dircetion, It Is well to remember that the
magoot will be very much impaired if the current Is not
broken before removing it from the coll. The secret of
ruccoss in charging magnets is to have a strong carrent,
1t Is fmpossible to make magnets satisfactorily without
this alldmportant requisite, 2. As to the quallty of
steel bost sdapted to this purpose, machinery steel har-
dened and not tempered answers admirably, Forhorse-
shoe magnots German spring steel Is the best. Tool
stoel well if hardenced and dmwn to a straw
color. 3. The steel receives i(s maximum charge al-
most instantly. It Is useless to allow it to remain under
the Influence of the magnetizing current more than a few
seconds.
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Lamp, comt'd stand asd bracket, R. Cartwright. . 23430

' Badpo, B I8 Batid. . ooiioiiniiiinnsspesnessorassns Kottio handle, G, Booth., .. ...

Bark will, 1, O'Brien, ., sriee
Bed bottomw, soring, K. I, Yowler. .,

1 “ LB Lamp, eleotrie, J. WO RWRD . . ooisciariinnne s is
Dol aprieng, C. A LIOWY. .. . 0vrieiinnrs. ordarsannsares S48 Lasting, deviee for preparing uppers for, Brock &
Bowr coolor, Lederio A Oberieln . . 2N Wood ward eb4 dosestnss nopnopisondianiranasey SO
Boll, wleotrie, C. 0. MORBA ..oovirrinrnrinnss L BANS  Letter box alarm, electrie, O, 1L Carter ... ..... B34
Balt, galvanio, O, N, West, .. e TASY  Latter holder alarm, slectrie, A. Allison, Jr. ... 24
‘ Nelting, facture of hine, ¥. Walton. ... 540 Lightalng or fire, proteoting ofl tanks from, J. C,
| Wichiromates, masutacture of, 1L V'emborton. ... 24085 MM o ooivriranrsomibessiese g shasrsss eI
Hinder for sheet musie, J, 8. Shannon. LB Ligeid meter, Hanoock s
IHnd slat adjuster, J. 1. Monk ., L ZMMT  Loek eyllnder, W. 1. Taylor. < Ban
Board tastener, N. A, Hoornes, . ... TNE0 Lok hub, 3, W, Lieb......... . Ban
Hollor setting, Maxwoll & Hilliman. .. BN Looking nut, J. W CRIKINA . oviiiierniannernan R
Baller tubes, socuring, B, MeGovern. ............. B2 Locomotive, narrow gaugs, W. I, Hensey. . m.m
oot und show erimping machine, J. A. & A. C. Low witer indieator, O, F, Kark .. ...oune conerns 20
AMBIOF i iiiiirsiinrnininiinsiarinarasasess 204163 | Moasure, shoomaker's, O, Schaofer. ............ 4000
Boota and shoos, manufacture of, 1. . Adams, . 234,080 | Mills, germ detector for roller, 5. Fredenhagon., S8
Hoto, narsing, B, Ay BRELOD, 0 oeioiemane s D24 | Mitt abapl Wine, W, 1%, J voravsiaees SHINE
Dox, T B, Latabert............. 24207 | Noodlo, 1, Senfumin. . ... . @
Box, J, I’ Noyes,,.... vosns L4283 | Nut lock, M. Haneline., -
Box, oo, A Hopfen . .. oo . M0 | Nut ook, J. G, Herold ... . BN
Wrond, mouldiog, D, ¥, Dramper. ., L EMA6 Nut loek, ). W, Tombow...... . < T 20
Hrollur, revorsible, B, B Shattuok. B Ol oun or kog, W, Wilson, Jr.. - 20
Broom holder, whisk, G, Koot Ol tank, E. B Hendriok. .. ., . B
Buekle, C. L, & A, Marsehall., Ore furnsce and reducer, J. Bujae. LB
Huckwhoat hulling apparatus, Y Ore rossting furnsce, J. Winterburn (r).. . 4w
Button, composition, A, 1, Nobe. ....coocieerrerrs DL Ore washing machine, dry, A. M. Denoen LB
Dutton, sleave, Caldwell & Winslow (r) . 400 Packing, metallic. Osgood & MOBIof.......oovvvenes =N
Button turniog maching, Calking & Coo LB Paper DOX, C. M ATIRST...oooivirniianrane <riunss SHEN
Canoo, portable folding, W. Armstrong. ... . TG Paper drylog machines, turn round for, J.Woldron 354,59
Cans, gauging and side seaming, R Gornall ...... UL Paper pulp, spparstas for preparing wood for mak.
Carbrake, A, K. KHDO. 0 coviiiiiininiirees 254,290, S0 g W b, PREIIE. . .o vuvasseran snsoios sossores SDRDM
Car coupllog, G. W, Curtis, coocoiiiimianrmanrns 217 Paper pulp, preparing wood for making, W. R,
Car door bolt, J. I8, Calking. ... 2120 PRI cis o it eisnvssisnasence ob spsisdsraee S e
Cor startor, B, G. Fitahugh. L300 | Pav Mreet, A. B 5
Car starter, H. M, I'owel..... dastvens gantBrRessnres? 20,50 | Pen, stylographie, G, ¥, Hawkes .......
Cars, sound deadening attachment for rallway, ! I"hotographic head reat, W, Keoyon (r)... ....... 0401
Fronch & Joffors ... | Photographie images, produeing, D. N. Carvalho. 24171
Card and collar board, h Platon, \W. WAL, . ocrsrsarivsoncrasasaa asacss e
ture of, . M. Gage, « | Planer knives, grinding, C. J. Le Roy .. . B0
Carding maohine, G, Estos (1)......000.. . 0457 Planter, corn, Caviness & McCormick 2
Carrlago boot fat hook, C. ¥, Littisjoln, . . M 501 | Mow Jointer, I1. A, Carrler...... TR
Curringo canopy support, 11, C, Beoly. . . .o 2208 | Plow sulky, 'atterson & Abmhams, .. . SR
Carriago apring, J, 8. Mares.......... «o B3 | Plow whool, F. 8, Davenport. .. ....... - 234,150
Curringe, two-whoolod, J, Jenkins, o 2M.25 | Pooketbook fasteniog, J. Menahan T
Cart, dumplog, IV TWOOdI0. .. .ouuicr vaveiis wesees B350 Poliahiing whool. X. Yahle.......... - T
Cartridge londing lmplemont, ¥, G. Farnbam.. ... 231,25 | Propaeller, K, Ganlner..... -
Cartridges, priming motallle, 3, F. Cranston (r)... 9459 | Pump, N, HOMIO. . ....eorverrcrioicsnesmesserssorses 23380
Caskot or cofin handle, 1L, W, Morgan ............ 2420 Puzie and game apparatus, combination,J. R.
Caskot trimmings, K. 8. Wheeler........ AT | BEYY v Sy SALe SRS Ak o o s s AN TN
Chuck, lathe, J, B Wilson......... ~ .+ 2426 | Pyrometer, B, Brown........

" 2421 | Rasiway algnal, electric. C.J, Seans..
v 30355 | Rallway switch, W. Splelman.......coooovae

Churning appamtus, C, B, Davidson,
Clock, calendar, I', Wagneor...

g, S e R 3 B

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

A. D, L.—A falr variety of potter’s clay.—P. M. C.—
An argillaceous 1ime carbonate —W. T.—Tha clay can-
taine a large percentage of alkalles and alittle limo
phosphato—C. McG.~1It {8 tourmaline,~H. 8§, ~Zine
sulphide.~G. C. R —A fair quality of potter's clay.—
J. T O,—Carbonato of lime, Somo of the stone would
probably make a fair cement.—F. D. H.—Tourmaline.—
G, N. H,~Titauiferous iron oxide.

SurrLexext, No. 1017 Water has good pi from
Worthington engines A, It depends entirely on the
pressure and the size of the pipe leadingto the half
inech aperture. With a pressure of 40 pounds per square
inch you could do it. If you intend making a machine
of the size named you shoald follow Siemens’ latest ma
chine,or imitate some of the more recent machines of
prominent makers. 2 How does electricity pass from
the cores of the magnets to the wire, the wire being insu-
Jated on an electric machine? A. It doesnot pass from
the cores of the magnets to the wires. Itisevident you
do not understand the principle upon which the dyna.
mo-clectric machine operates. You should consult
some elementary work on physics. 3. Why must the
machine given in No, 161 SvirLexexT be set on a bruss
plate? I seo other machines rest on lron or wood.  A.
Any non-magnetic material will do. Iron cannot be
used, as it would close the poles of the magnet. 4.
Suppose an electric machine will ran ten lamps, and I
ouly use one, will my light be any larger from the one
than it would when all ten were muse? A, Yes 5,
1 understand that electricity does not burn pamsiog
through the carbons of a lamp. 1If so, why ehould the
mackine havea limit? A. Every
mmwumamm&mmu-
Jizmit to the resistance the mschine is capable of over-
coming.

32) J. N. W. asks: Do any of the stars
wuhmmu-dmr A, Al stars twinkle.
mwumwmmuyvmwm-
sity of the atmosphere.

(33) R. M. asks how steel watch chains and
other small steel articles are polished. A. By tumb-
Mhnmqmmmm;‘m
crocus.

(84) C. A.C. asks: 1. How many fect of No,
16 and No. 36 copper wire are required to produce one
olm resistance? A. Of No.10, American gauge, about
238 foet.  Of No. 80, about 23 fect. 2. What weight
wnmmwlmUwﬂp«ddtwowo
with cores 1 x 8 lnches, wrapped with twelve layers of
No. 16 cotton-covered copper wire, with ten cells of
gravity battery? A It ought tolift 50 pounds or more.
You would gets better effoct by making the cotes much
longer, say § inches, and winding the same amount of
wire #0 as to form a coll 5 inches long oo the outer end
of each core,

(85) J. A. asks: 1. Will you please auswer in
Jour next fwne of the SCIENTIFIC AMERICAX how can
water backs which are full of lime beo clesred out ¥ A,
Thers Is no peactical means, except mechanical means,
chipping or the like, that can be of any service, 2. Isany
essential part of the locomodlve patented? A Many of
the modern appilunces (w locomotives ar patented, but
the maln pars of the locomotive are old, and may be
wade without Infringing patents.

i COMMUNICATIONS RECEIVED,
On Swift's Comet. By W.R B.
Featuresof No. 9. By W.B. W.

On Scientific Discossion. ByC. R

NEW BOOKS AND PUBLICATIONS

' MoDERN :

TarLs. Bicknell & Comstock, 194

Broadway, New York city. Ten parts.
Price £1 each. Part one just issued.

Each number is to contaln a perspective view, with ele-

vation plans and detalls, of every portion of a bailding.

;

The number before us containg a perspective view and |

lithographic dotails on a large scale of a very handsome
r contly din 8
promises to fill a want long felt by bullders and others
about to erect suburban or seaside summer homes,

'Tue Macazise or Anr. Cassell, Petter,
Galpin & Co. London and New York.

A monthly publication devoted to art of a varied kind.

) id.

Every part is complete, with finely executed engravings |

of beautiful art objects both ancient and modern, etch-

Ings from celebrated paintings,
iwork In Gold and Siltver,” *The Schools of Carpet
| Manufacture,” * English Pottery. " * Chippendale and
Shearton Fomitore,” ** Wall Papers and Hangings,"
fally Ullusteated, ote, FPrice 40 cents a number,
—————————————————————————

[OFFICIAL.]

INDEX OF INVENTIONS

POR WHICH
Lottors Patent of the United Statos were
Granted in the Week Ending
November 9, 1880,
AND EACH BEARING THAT DATE,
[Those marked (r) are relssucd ““im"l_

A ud;uo-d oopy a(Ih; specification and drawing of any
| patent 1o tho annexod lst, also of any patent lssued

since 1906, will bo furnished from this ofice for one a0k |

Iar. In ordering please stato the number and date of the
patent destred and remit to Munn & Co. 3 Mark Row,
Now York city. We also farnish coples of patonts
| granted prior to 1866; but st Increased cost. as the speok-
floations not belng printed, must be copled by h‘-nd.

| AVe ke, L GIONNL oo, ciiaersanonirassssnrasiinse =:m
| Alr brake cylinders. piston for. W, Loughridge... 334,134
| Alr warmer, kerosene. T. ). Doonla, ....ooaiaans :“.g

Antmal shoars, W, V., Craess. ...
Annoaling wetal, J, Mather
Awniog, D, 8, Richardson ...
Axlo box, car, .M, & R M.
Axlo lubrioator, L. 8, Eoos,...ccoooeee .

Desigss AxD De-|

it, N. J. The work |

* Wood Carving,"™ “Art |

_ | iorseshoe mashine. G. €. Pyle. .

"' 230578 | 1njecton, B WORKE. .. ccscren sonsinssssnss
34150 | Inkatand, KL HOMARD . coooopannnermnsnmess o
.. 2454 ' Jewelry, manutacture of, 080 & Southwick. ..o

Clothes dampener, J. P*, Ellacott ., o BLUS | Rallway switeh. R. P. Garsed . LIW
Coal breaker tooth, 8, Broadbent (r). v 945 | Rallway time signal, A, M. La%e ... ...... - B
Coal tipple, M. Q. Curry. .oovviiinine voe 234,116 | Ram and water wheel, bydrauic. G. Yellot s
Cocklomill, J. M. King......... sessasse o . 234,29 | Reverberatory furnace, J. G. MeCormick. LB
Collar fastonliog, horse, S.J, Bowers (f)......co0ne 9445 ' Rock and coal driliing machine, J. Koss .. - BT
Collars, me ohilue for molstening the fold lnes of, | Boll, corrugating, W. Wilson, Je ... ... T
B MMM s o ssonsascanbsassspacassarsaasssansesn 234,156 | Roll for troops, C. Blattaer...... . 2D
Commode, folding, G. €, Bovey. .« TH.20 | Rotary engine, W. Scott....... - 2200
Compass box. T, F. Randolph . .. ceeeere coviannenn 234,351 | Saw ttling machine, . Bossert T
Comp tel hment to surveyor's, | Scart, neck. A. E. Convers..... BT
T. P Randolph oooviinviarseninsssssnsssssnnnranns 24,53 ' Seed drill foed. J. L Riter. ...oo weuiaen LB
Condonnor, P, MUFTBY ..o ivurmreriimeminminismnais won 234,140 | Seeding machine force feed. J. L. Riter.. - B
Confl hyglonle 1, Lambort & Huyler 24.28 | Service box, J. E. BOYI® «ouovviierinnnnanans .
Coppor oros, treating, C. 1. Du Motay «vs. 334,212 | Sewing machine, & French (rh.......... <=4
Core box, J, Forbes. .o 234,238 | Sewing machine gulde, J. F.J. Guaning........... =M
Corn huaking roller, T, C. Blllott.. «. 23,107 | Sewing machine ruffiog and puffing attachment,
Corn ahellors., ete., feeder for, M. Kldnocker. ... 2422 00 B OBItOR s cososvctos tusnsasesmarunsonspreedneve =/
cornleo, ndjustable, Stratton & Steuerwald.. 234344 Sowing machine shuttle carrier, Austin & Nichols 331112
Corsot olasp, J. 3. Maboney coooviiaiianeicens .. 234,900 Bhaf coupllog, N, SUOAMAN .. civvimiviirrrseresanenes s
Cotton chopper. B. 8. Allen .. .o 230719 | Shearing wachind, sheep, IL A, Bedd (vh.. ..ovnee 2485
Cradle, RS, Marshall......... . 234511 | Sheet metal can, (5 Green .. oo coniiiinace.s LD .
“rane, center, 1. Wrightson. .. 234 160 | Shingle shaving machine, J. L. & W. E Alexander 33207
Cuff. S, W, WIlson ...o.oivennnnn - 24381 | Bhoo, A. P HOMBAD ...covinriininnnnisianenanans 3187 §
Curtal J.Darling...coveee o0 . 4T Shoenall, Lo J. Atwood... oooveenee . I 3
Damper, stovepipe, U. B. Winchell.. . BB  Shoe orboot. button J, Hutten ... - SIS
Derrick, J. MeMyTer «ocvvinianenn van . Z34n3 | Shotter fastener, B, Hayden....... . TN N
Dies, rmanufacture of, M. . Hanley. . 2N | Sifter, ash, Morse & Molntosh... . B
Ditebing machine, G. W, Vell ... e LSS | Sled brake L E Davenport.....ccocaicnine anasanns po
Draw beach and carriage, A Stewart .. 23301 Sole channeling machine, M. Griffn. ........... LW
| Drawerpull, J. B Merrman ... oooeniinaas ciies 234135 Soles, machine for sttaching oul, Brock & Wood-
| Drawing and cutting ovals, machine for, E. L. o e e
| GRYIOR cseorsroeciasons ssnmsassmsesssnsneorocsns Spark arrester, D. . Timlia oo oiiviciinne cane
Electric lighting apparatus, J. R. Finney Spark extinguisber, locomotive, Gunther & Kow-
Electric machine, dynamo, S. D. Field (n) S SN AR X SR RCRRN SRR T 5 =
Electric machine, dynamo, F. Von Hefner-Aite- Sponge bolder, G. Goetting 8
BOCK. covicaaiirense vennsne sesssansanecas esscassny 433 Square, dressmaker’s, C. H. Grifin f
End gate, wagon, 8 D. Shafer. . 5419 Starching machine, J. P, Ellacott. .........
Eyeglassen, J. Schaffer (fl....ccorercassnnssaninse von Steam boller feeding device, HL.A O Amiindsen (7} 940
Fabrics, binery for | Steam boller indicator. T. B. Rider caeneass DAL
tng, 1. B. PAIDEr (Floecicoereceniosssnrarainsinans 9.452 | Steam generator and furtace, J. Golring... - 1
Fan, autowatie, J. W.Scott .. 231237 | Steamor and drier, grain, F. A. lloffmann .. - 34M
Faucet, A, Kler . c...ooveeenn .« 331,131 | Steering apparatus, vessel, J. Gormaa ... e
Feod cutter, D. 8. L. D, & W. .« 30183 | Stopper, W. W. Stowart.... coovvieininns

Storage tank. E. E. Hendrick....
Storage tank for petrolenm, G.

Fence, motallie, B, G, Devoo..... ..ooo o
Filtering apparatus, Malgnen & Retif, Fils ... a0

| Pirearm, magueine, J. M. Marlin.......... .. WD Stove, base bursiog, E. . Smith. ...
| Firearm. magazine, H. F. Wheeler (r). 9481  Stove, lamp, G. W. Walterhouse, Sr.
Flood gate, C. L. Shaw ....ccooiaeanns . 2SS Stovepipe elbow flanging machine, J. P, Ioor... .. 31
Fluxing apparatus, H. Miller. . oooiinviiincinas 254,19  Stud and clasp, M. B, Scott., ...
Foll, process and tool for uniting sheets of, E. E | Staffing box, Osgood & Monrve.
TEERAIIER. . ... o veenrassasecnsanssecennnssansess SHHISE | Stump puller, W, J. WALs0B coovivnnstsinnns soonnns
Fruit and es carrier, L. H. ~ Sulphur, copper matte, etc., from prrites, produe-

Fruit drier. B. E Bumns. .. ... ...
Fruit drier, T. L. & D. L. Riggs..

Furnace for burning chaff, ete., A.
Furnace for heating ingots, blooms, etc.,

!
I

Gas apparatus, Noonan & Young

.......... *s Telegraph, sotomatic, Taylor & Smith. ..
b, quadruplex, H C, Nicholson....

Glassware, moukd and pr

ture of, W, L. LIDDEY .oovvreesscoinnsnnns nan Telephone exchange system, T. A. Watson,
Grain binder, B, Chamberlain... Telephone exchange system and fwrniture, O, B,
Graln binder, W, I, Payne..... . o & W EL JOOOR. . ooconinrin snnnass aonyee - B
Grinding mill, T, J. Obonehali. c..ociiue o crvnne Therapeutioal appliance, ciectrical, E. A, Temt. S48
Mams and shoulders, propamtion of boned, |1'umhu-.fublont for, . L. Warren ..., .. 23,54
Malsel & FIBOT ..cooes coinsnmranmnssssnssiasans 234,98 Thrashing and wowl chine, M. Gorel......... 34370

Timo by gas pressure, indicating. G. G. \Wagner... 254,358
Tobacoo, apparatus for ouring and

Handle. ball, and strap holder for
bloed, W, Wilson, Jfa.o cee o one
arness gag runner, W. I Chapman.
Harness pad. Grander & Moyer
Harrows and caltivators, spring tooth for, A.J.
Nollls ..ovviee
Harvester, 8. D. M ¢
| Heat, gonerating artificial, B. N, Haostls .. ... ...
| Mides and skins, process of and machivery for i
! soltenipg, W. Coupe R
Minge for folding bodsteads. H. A. J. Rieckert... 334 54
school slate, J. M, Waters, ........0 syasakte

sweatiog, C. 8,

Shasesineren ararsnenenn tu

ilinge,
Honeycomb foandations, making, A. F. Boaham. DT

GerwresamatasEratan

; N

| Wor punching G. U,
Mot alr furnsoe O, Bryan . ovienens

| Mot st , G. W. Duch
Mydrocarbon burner, J. S ARl e,

| Indientor loek, ¥. W. Mix (n)

=
4,58

sassesansannsys BN

Wateh, stem winding, U, A. A Buck....... S903%,

-

s




e

Whater closet, G, & G. Jonpings, I, ...
Water closets, waste water guand for. G, &

Well, D IL Tichenor. . ... .
Wells. appartus for boring, w.w v uhn.. .t
Wells, drilling machine for artesian and other,

POSWoaney. . coanns

Wheat heater, n t’ Jobuuon
Windmil), N, Holmes . ....ovov ot
Windmil), E.J. Marsters. .
Windmill, M M, Rolpha.. oo

DESIGNS, |

:
Buekle, W. B North.. . ....oooee A T T 12,00
Qrpoty O MARSO. .. .ovviveriore sansanersssniene 19,007, 12,008
Coffin handle, W. R. MeComns, 12013, 120%
Funers! ormament, J. B Sargenbe o 1730
Game boand, Mann & Loe. ....... li(:)‘
...... 120

nmns
12,006
....... |",(“G

Harness trimming, W. B. North ..
Neckwoar, ladies’, A, Back, ...
Newel post. H, Textor
Ten pin, W. E. Crandall :
Type, font of border Mnung \\' ll l‘
font of printing, W. 11, Page..
0 4 s 1o ln 1 ml 100, 120 l

TRADE MARKS. I

Boer. bottled Jager, 8. Walnwright & Co..

Boot and shoe, C. B, Wiswall & €0 oiiie o vaninnnn S0
Chicory, B Seolig.. . c RN TORRRHY 80
Ciears, K .\-rhen'nlnn & Coivasenr .. ROST
Olntment, hoof, American Lubricating Oll Co...... 8088

;Mrrrtisunrnis. .
——r remecras]

Iaside Page, each \n-enlnn -w=?3conts n line.
Back Page. each inseriion =« «S1.00 » line. |
(About elght words to a line.)

Engravings may Acsa advertismenls ol the same rale
per line, by meaetrement, ax the letter press, Adver-
thacoments m st be peceived af puldication ofice az carly
os Thursd 1y snorning o appear in next {rrve

§#~ The publishers of this papor guarantee to adver-
tisers & circulation of pot Joss than 30,00 coples every
woekly Issue, ‘

T mmmnini

“The foremont religious nnap-nprr of the Unired
States"—Josxru COOK.

THE ISDEPENDEST socks the patronage of the public
on three grounds, as follows

Ist. It is the largest weekly religions newse
paper published in the world,

2d. It employs ns contributors more alalf-
writers, nt home and abroad, than noy other |
weekly newspaper. :

3d. 1t gives its renders 0 wider range of topics i
and more and fuller departments than they ean
find elsewhere in any journnl,

THE INDEPENDENT consists of 82 pages, neatly cut
and pasted. It s printed from clear type (we stercotype
the pages weekly, and, hence, every lssue is really printed |
with new type) and on good paper, and mechanically it |
is unexcelled.

There Is no question of prominence in religion, poli-
tics, science, education. finance, or any other depart-
ment of human knowledge which THE INDEPENDENT
does not discuss. It has regular departments devoted
to Biblical Research, Missions, Religious Intelligence, |
Book Heviews and Literary News, the Sunday-School, |
Eduestion, Science, Sanitary questions, Fine Arts, the
movements of minlsters, Personalities, News of the
Week, Financial and Commercial matters, including
Weekly Prices Current, Market Reports, Cattle Market, |
Dry Goods Quotations, Flowers and Farming, and Insur- |
ance. In Ms religious department It gives news and |
statisties of all denominations of Christinns, every- |
where. In fullness, accurnoy, and comprehensiveness |
this department Is nnequaled. Several pages of stories
and poems adspted 1o 014 and Young are given ¢very |
week, with & column of Puzeles. !

From time to time Sermons by eminent ministers are K
publisbed. The current toples of the day are discussed
in our editorial columns freely and vigorously, We are |
not afrald to state our opinions,

Our New Terms for 1881.

One subseription one year, in advanes ........... =3 00
For 6 months, 81.50 5 for 3 months,. PRl W 4
One subs>riplion Lwo years, in advance . 50
One sobscription with one XEW subsoribe

in advance, In on6 remittance ... ........ 5 00
One subscription with two X&W subseribers, all

in advance, in one remittanes..... .,... 00

One sulscription with three NEw uubccrtbcn all

four in advanos, in one romittance. ... ,...... 50
One subseription with four Xrw mbu-mmn all

five in sdvanoe, in one remittance, .. .....,... 00

AR number over Hye at the same rate, invari-
iy with one remittance.

These reduced prices (52 per annum In olubs of five or
more) are very much lower than any of the standard re-
lglous weeklies, though the paper is much lurger and
better, as compmrison will show,

Eabseribe with your friends and got the low rate. We
offer no premlvms, and reserye the right to withdraw
our liberal clob rtes at any time nfter six months,

Sample Copies free upon npplicntion.

B SUBSCRIBE NOW, gt
Addross

THE INDEPENDENT,

251 Broadway, Now York Clty,
P.0, Box 2787,

ON CHRONIC MALARIAL POISONING
~By Al L. | ) 4 »
?Im’lal 'q'ign 1’\“ I ’U'mtuu': u«é l"fv’:v'r’vl:'ymbri‘:v"l'l't:l

ollege, n¢ o Loomin the
efforts of ma mu wre fent ;
raial g “RW S
embflmml efuent of the -l'l»l n:::: oy 0113111"
ferent forms, thut sy or nisy nut i enl | dyse

e
nlo-w el pannoL I:ol:wnllun‘-d Ly nynn :|

| prices.

Scientific

American,

TYSON VASE ENGINE

Absolutely non-explosive under all clmm-tuccz and |
conditions. * Cylinder, 14 inch bore, 23 stro

PrRiIceE ‘50.
Welght, 8) [b. Helght, 41 Inches.

per minute, hm‘
Gasoline may bo w

Fﬁ Denta] Lathes, Scmll Saws, Sewing Machines, &¢. |
See SCIENTIFIO AMERICAN of March 13, 1550,
TYSON

PHILADELPHIA.

50 All whormplvd « hromo Cn rul-. noZal AOQ.
Agts. dig OutAt, xuc (:lum Canp Co.. \orthlu

Magic Lantern Catalogue. 150 pp, and Lecture. 10 Cta.

LANTERNS

E,
e size extn (ruzth nhl.

nhr- ond beauth n? Cards, 3 Cents.

QI'NEO. J. HARBACH, 800 FH.B ST., PHILAL. PA.

N
|ST. GOTHARD TUNNEL.—FULL HIS-
tory of this wonderful fost of engineering, from its in-
ception to its completion ; with particulars as to dimen-
sions; mothods of excivation and total cost: and an
account of the ceremontes which took p'ace at comple-
tion. llustrated with five engraviags, showing the first
passage of the “neineer through the opening 3 the north-
ern entrance to the tunnel; the meeting of the work-

men after the completion ; the first train through; and
Prof. Colladon’s air compressors. Contalned in SC1EN-
TIFIO AMARICAN SUPELEMENT, No. 226, Price 10
cents. 1'o be had at this office and lmm all newadeulere.

WANTED. —ENGINEERS OR MECHAN.
i les nequalnted wlr.h moam tosell the Ilnmw Qleum Trap.
| Good wases, on and after Nov. Zith, t

P llOl‘lll-. U & SPENCER, lecﬂy ‘Kl.. City.

DO YOUR OWN PRINTING

Presses and outfits from $3 to $500
Over 2,000 style= of type, Catalogue and
reduced price list free,

l{ HOO\ ER, Phila., Pa.

I PLAYS! L \\\! l'l.\\H!
For Reading Clubs, for Amateur Theatrieals, Peme
| perance Plays, llmwlnu Room Plays, Falry I'In)- Ethl.
upinn l’lu s, Gulde Books, Speakers, Pantomines, Tub«
lenux ||- Magnesiom Lights, Colored Fire, Burnt
Cork, l)wn(rlc:xl Face l'rnpumunm Joarley's  Wax
W urkn Wigs, Beards, and  Moustaches ot roduced
Costames, Soenory, Charades. Now catalogues
sent free containing full deseription snd prices,
BAMUEL FRENCH & SON, SN K, 14th Streot, New York,

_._“j —______

1
Power, 1000 foot Ib. |
12 feet Gns per hour; Kerosene or:

ENGINE CO.,

PLAYS!/

Tirge Beautiful Gift Books

FOR THE HOLIDAYS.

“THE DORE BIBLE GALLERY.”

Contalning One Hundred of the choloest of Gustave

| Doré's lnstrations of the Bible, and a page of explans~

tory letter.pross fueing each engraving, together with n
superd portralt of the artist.

Arge quarto, eloth, rall giit, $4; mormeeo, full glit, $10.

“CATAILA?

Iy M. DY CIHATEAUBRIAND,

An Amerioan story, and one of the best efforts of the
colobrated nut Syperbly il mted with numerous
of vur grandest soonery, by Gustave
weayy tinted paper, and rlvhl) bound,
Large guarto, elodh, fall gilt, $5; moroeco, full gilt, $10,

" THE WANDERING JEW."

A series of twolve (Hlusteations by Gustave Doré, pie-

turing the wolrd and unearthly scepnes of the Iounnd

| with explanatory letter-pre
| Large quarto, eloth, ;ll

A most beautiful production.”—Brmokiyn Advance.

“ublished In vory rich stylo."—Publishers’ Weekiy,

s mecting with desorvod success.' '« Hookselier and |
Stationer.

> "m h books are educators In the highest sense of the
torm." —Cnicago Inter.Ocean,

|

done honor to the ponetl of Gustave Dord,"—FProvidence
Journal
* Contains some of the most ntrlklng prmluﬂ!on- of |
Dore at n moderato cost.” —N. Y. Tridw
We are very gind they have Iwcn pul within the
ronch of the many,"—Hart ord Courant,
THE FINE ART PUBLISHING (0.
335 Penrl Street, New Yor
| _For sale by all Booksellers, or sent, postpaid, on mcolpt
of price, by tlu: l‘ublhlu ™

- ) ~ .
HOW TO MAKE A TELESCOPE.—BY
George M. Hopkins. Directions, accompanied by & com-
pleto set of working drawlogs, whereby any person may
casily construct for himself at small cost, an effective
telescope, oapable of giving Its possessor » great deal of
en}oymnnl and knowledge of astronomy. lllu-(rltod

| Character

“One of the most successful productions that have ‘

[DeEcEMBER 11, 1880.
The Complote A;m-uuu
with SixoLe Lexs, $1200
* DOUBLE ACHRO.

MATIC. . H1600

ADDRESS
A. HERZOG,
108 CHf Sireer, N Y,
Send for Book and Olr-

INDIA-RUBBER AND GUTTA PERCHA
Industries.—By Thomas Bolas F.CH. An nxhnuulu
paper on the scurces and m'nnnfnnnro ut both Indie-
rubber and guuu percha. L 'The Sources of lndh-rub-

| ber. Earl anufacture of Rubber. Rubber

f Rubber J l::
on and Composition o ubber Juloe,
((:'l'p‘cr;l of Rubber. Cont on by Heat .ndl
Oxidation of Rubber. Best Soivents for the Gum, 1L
Purification of Raw Rabber . O ober Giaves

9 N r Co
ﬂ"l"ll"!'l‘l'l;;:"lll"'l‘ll"l' Indin- mbb«r The Vulanulnll lg‘ﬁ
ers.  Mixers for Rubber. Effects of Suiphur an
Chemieals upon Rubiber, (iold Curing
stances which Dissolve and n]uro l(ubbor.u
flnkilllh-n-nu! v l‘llﬂlt(ﬂv.l;d Tl:m“:hb@

ubber Thron ubbor 4

Tabber Belts,  Hubber Toys llnbbcr-ponv“- Ko
Stamps and Printing. Rubber Cet Five
:mr\ ;’(emﬂxll(nxul'l‘ lf-m ullcon. Hos:
ng. Exportation o ulcanite

roat 'ihgm Rubber Press. V., Eboniie or Vulcanite.
yental Bubber. Vulecanized Ol Snbltltnlcl for Blllr
bor. Ceollulold. VL Gutta Percha, its -aweu.
tios, mode of manufacture. and applications. Thi

Troos,

| contains valuable information concerning the uﬁ cd

| propertios, and mode of working rubber. lnd is beo

1o be the follest and nm-l valuable Y. the sub
ever issued. With four Hlustrations, Cunulnr in
SCIESTIFIC AMERICAN SUPPLEMENT, Nos, 24 ng.
and 232, Price 10 cents each. To be bad at omioe
and from all ncwulweu.

with 7 figures of detalls, drawn to a scale, Cc 4 in

| SCIEXTIFIC AMERICAN SUFPLEMEST, N0, 232, Price
t1;) rlom-. T0 be had st this oMce and from all news-
ealers

A SENSIBLE PURGHASE

|

‘9pRBI} B Jloswmiy
uree £o0q JnoA qeq

Price, $1.25. Parents, Read This!

We have l-ongm at Assignee's sale the entire lot of the
above Youths' Tool Chests, and offer th saine a5 a special
boliday attraction; made of fine black walnut and cAestnul
wood, Nicely rarnished, aud 18 best assorted tools,
&c., &c, This Chest contalns Handsaw, Hawmmer, Try
Nquare, Chisel, Screw-driver, Draw n\; Square, nulc.
Mallet.’ Gimler, Triangle, Nail Funch, Mumb-bob, Car-
penter’s Peucll, Cmyon, sandpaper, nails, tacks, brads,
Sorewa, &0, &0 This sfuch o chance as HEver betote
off=red to obtain a vilnable and mast semsidle present for
any young man, and no honsebold_shonld be without it
We fu\c some 700 0f Lhese fine Tool Chests, which we
shall offer at retail

« n special bar nln- We will
setul the above Tool

‘hest and Tools to any address on
| receipt of only GI This (s on unusuol ?7 riunity.

nulding & € Manufacturers and 13, 5T
‘{unhlnxton Slrrtl. Boston,

ICE-BOATS — THEIR CONSTRUCTION
and management. With working drawifgs, detalls and
directlons in full. Four engray! , show! "f mode of
construction. VIews of the two fastest Joe-sa l

used on the Hudson river in wintor, Hy H.

M.E. Contained in SCIENTIPIC Aumno.uz sl rm.r.
MENT, 1. The same number also contains tho rules and
regulations for the formation of Ice-toat olubs, tho sall-
ing and management of ice-bonts.  Frice 10 conts,

/. ALAND'S

Silent Injector,
- Blower & Fxhauster,
Amvlrw

l{*' . l) ql'n
onme, neid
(8 Yo

O N

e

50 Gold, Flgured, und .lflrnu( hrnlnon 100, Agont’s
Hamplo Kook, 200, SEAVY BROS,, Northford, Cl.
cA PALOGU l" or

Froo. J. K. uk«‘.’."?.'...'.,'..*a" by AOENTS

10K AND 1CE HOUSES ~HOW TO MAKE
oo ponds ; smount of loe reguired, ete,, and full direc-
tlons for bullding loe-liouse, with Illuz-tnuedplnn. Con-
talnod In 8ot I'NTII 10 AMBILICAN SUPPLEMENT, NO. 5.
ll'rltlvo 10 oonts, To be had at this office and of all DEWE=
deniors,

'S ll"- THEHEKTOORAPH SCHNELL 'IIllA
provounced by coition as unrivalled, the rege
At ballaand partles, senit on receipt of L5 ots
Hektograph Co, Fub's, 23 Ohiurch 56, WYY,

FOXL
Heavy Punches, Shears,
BOILER SHOP ROLLS,
RADIAL DRILLS Etec.
SEND TO
HILLES & JONES,
WILMINGTON, IH'I..
'l'()"l'l"!'l I'A'I‘V,\'l’ I'l HENACE GRATE BAT.,

Best and oheapost In the world, II'- TOOVE, Manu.
rmlurlng ,\(u o 855 Bant T8Lh Stroot, Now York.

two-horss Corn Planter. Box 1325, 'orre Houte, Ind.

WANTED,—A
engines of use In spnlying stenm Lo ageleonltaro, viz., for

Plowing by direot Lraetion llwmuuh draining (2 in,
Aoep) Bemltraction Mortable 18 n
\

1
Jo O, W bunululu P, O, Pa,

e '.I'Av WORKE, spaantidly getrated with cohored
ates ARE e ot AL Baenis wanted  Bend
L

Mosrnbe PuMiode

rwm onadachies (hat 1
It'l ), nre o
Alssuses cnn(uniunvn mlmn L T lla nere

r)"h’leﬂ Illlbl?lt] w l|0 '“‘M “l"""“ "' mental |
A

1, ot Loa | ‘h'::‘l"r:
ptdzm- "u mm mq ‘ urm':'
b Faleciion Sppeats b Do T, T
‘&‘&'" mmnmnly PUPPOASD s und all who |
hin the -‘ll‘m’ hore ot
m g (nnul the excellent Iocturv. hop.
PLENENT | W oente

llnn n[ :

) 150 A
wars Hew Yo b

ol sgwriens wurke

~-A CLINICAL

Wnnlml Manufactored on mynllv N valpahle patonted |

PARTNER TO PATENT

WANTED,
An experienced Mechanie, competent to suporintend a

Bolt and Nut “urlu- Address, stating ago, qunliions
tlons, rof--n-ml-fn ot

UL']' MAKER, Box 773. Now York (‘lt.y.
FIRE BRI

50 &0V AL Gold, Chicomo, and AL g, Cards (No 2 aliko),
Numne on, 100, Clinfon |lrn- Clintonville, ('unn

C TILEAND CLAY RETORTS ALL SHAPES
.~ BORGNER & O'BRIEN =

RACE,

ABOVE PHILADELPHIA

l( EHOUSE AND COL I) ROOM.—BY R.
G. Hatflold, \WHNL directions for construction. Four
4 nur-\ Contninod In SOTENTIFIO AMEIRICAN SUDP-

MENT, 30, 1rioo W0 oonts. To be had ot this oMos
nnn of ull newadenlors,

MIBCITANIC WANTED,

A skitlod moochanio, eapable of constructing and opersts
Ing o works for the mnnuhwlurv of wrought tron pipo
nnd tabing, )\d-ll

Dl h\ln\’l E, Lock Rox MM, Pittshurg, I'a.

WILL SELL SHOP RIGHTS TO ().\'E
rur'y In each Hiate, for the best Right or Left Hand
‘owor SefUlamping and UndoerCut Hay, Straw, and
Fodter Cotter. 15000 now in nee. For rnrrulln and
clalmy, addross LEANDER HECKER, York,

“ THE BIGGEST THING .51 .‘.'.1‘:'"?,':3

| Address 1. N ASON & €O, 111 Snssan St.. Now York.

I THE PERFECTED STYLOCRAFIC

HOLIDAY GIFT FREE!

OUR NEW KNITTIHG MAGI'IIHE

or 1; 1!;'::':(8::. I8 héﬂﬁs - Thu naw
ﬂ t rtl l of bum‘iil de‘:lmi be
¥ cles

mu ..‘Qn °'¢'z’£ l?nchme. 1orwluch thexem alny- &

vm

of mﬂn«l wood lnd uum ;muun.ubuid el
‘ \\o mnol IPlOIA OFFER uwmsan
unc paper, to sead one of our New Kmmns Ma.
chmu. In{-er’cctorder by wmatl, for 15 ctx, or two for
oemhnx 25 gts. for twn Kuitters
rlu.ul k. full directions,

d 'r Ve s o SAMPLES FREE.
r
ENASU\&.(.O.. 111 nmu St., New York.

over l(l)Gold and mmwumd?mmu-
el

GEOLOGY. — INAUGURAL ADDRESS
of President Andrew C. lhmn{‘ll the annual meetl y
of the British Association for the Advancement of €

ence, August, 155, most valuable and in
paper. shuwlm: some of the

resea Gooloty.

lbll the important deductions therefrom resuiting.
nmnlned in SCIENTIFIC ANMERICAN SUPPLEMENT, No.
l 00 10 cents. To bo had at this office and from

; (,‘LLALH:A\,L J"zH'N"q
—JASPE\iHLlY .

JO*-N GREENWOOD &CO.
ROCHESTER N.Y

—?\

50 ur.Mw B 100.C nQ'm\&( 0. North ﬁnm%t
SCIENTIFIC AMERICAN  SUPPLE-

MENT. Any desired back number of tha SCIESTIFIC
AMERICAN SUPPLEMENT can be had at t oﬂmr
0 conts. Also to be had of newsdealers n -l.l parts of

© country.

THE BEST PAPER! TRY IT)

Has been the foromost of sll industrial publications for
the past Thirty-Four Years. It is the oldest, largest,
chenpest, and the best welly illustrated paper devoted
to Engincering, Mechanics, Chemistey, Now Inventions,
Science and Industrial Progress, published in the United
States. Circulation over 50,000 a woek.

Evory number contains from 10 to 15 original engrav-
Ings of new machinery, novel inventions, Bridges, Engi-
nooring works, Architeoture, improved Farm Implements,
and now discoveries In Chemistry. A yoar's numbers
cootaln K3 pages and several hundred engravings, and is
conoeded to bo The Best Mochanical Paper in the World.

Trnyn:—One Year, by Mail, - = a2
Six Months, = - 1@
Address and remit to MUNN & €O, Nblhhel’t
37 Park Row, New York,
May be hiad of all Newsdealers.

——p —

ATICN TS oblained on the best terms
In all eountries. Models of new inveations
and gketches examined, and advice free. The
official 1t of all patents In published (o the
Solentific American the weok they issue. Over
100,000 patents have been applied for by the
proprietors of the Scientific American. Pam-
phlet containing laws and full directions for
obtaining Patents, Caveats, Copyrighta,
Trade Marks, ete, free.

Address for the Yaper, or concerning atenta,
MUNN & CO, :
No. 37 PArRK Row, NEw YORK.
Branch Office, cor, P & Tth Bu., Wuhhgul. D. 0.

T\ l’ll‘)ll) FEVER.- LEC
,tun by Prof. Austin lllrl M., giving the various
ymptoms by which the disense may be reocgnicod and s
tll’l'vurg-n- u;d”;: s ther feve and pointing ont the
UpEr meihods of tresting 1. Contained In 8 1esTivre . The most eomvenient and sonnomion! outiit for weith 'en, Penoil, and Inks e w

|zA..';.u” AN RUPPIYMENT, Nou 231, PrceDernts. To | without refilling. 1 »-1-‘.’l|h|lln/'r Attachos 1o walcl r)uln or mw\ w-r-l or poeln! T&‘u

A4 AL Lhis ofMeo and from sl newsdealors 1he  be ardered by mall, and exchanged or returnsd If pot sulte ull de rh-ll of vartous llylcl.lﬂld fof
| ghme maiber coninige an articis on & New Treatmont | cireiiar A D R A )\Pgn'ru o \z ONOMNTCl 3"'

Yohotd Peve L5383 Frauklin Street, Bostony 4 How freet, L ork) lu‘l..l Streot, Chlcage,

wl*

o

W= &




38 1
'Roots' New Inon waen.

AT S ey

* ostrathons euartly rrpresmnt 1A
Gl-'c- Awayl Inam .‘, ‘-.v'. -
e L

WITHERDY, RUGG & RICHA RDSON.
of Patent W oo A\Yorking Machinery of .‘.‘.".':','“,‘;,‘:’r'(‘l'.‘

DECEMBER 11, 1880, S
~
!
!
YT Bt 0. Warcestar, Macs” Semd o cacquried

CLARK' RUBBER WHEELS,

This wheel {8 the best now

POSITIVE BLAST,
| IRON REVOLVERS, PERFECTLY BALANCED

1S SIMPLER, AND HAS
[ FEWER PARTS THAN ANY OTHER BLOWER.
W mean and wirl -1‘:]-::: P.H.& F. M. ROOTS, Mnnuf’rt,

Rs Upsn reeoly
WO ALTen Lo oo il o KRy mew
fpatd, weekly, for o month
Premium G, an o

D
Jununry 81, 1851,

Evening I'w e ¢ Tlo' h.l-rd.y

.\ vl wa fur
. ‘l LB L) I--nul Holled

Tale, e sentiment eingray
.l Ivery, wartunt It ta luu ROUND KIwG

"'l.-‘\n‘[. A furthy ’,‘.
wl--lwn-u Waowan
Ys *!'n

I the markel, and s artrnot. | ot, - | CONNERSVILLE, IND.
Ing the awention of Ian ‘S o v AL ue L (80 <

LA clud nf iy \y ", ¢ [ or tn oot and 3 ortland! 5L,
manufacturers on necount of ‘“.,:' r.“'r';' bt dyaion A'0A wne ime, Ser 7 05, entitios the stader (o clther Lo Ring 5. 5. TOWNSEND, Gen. ‘9'-- {8 Doy Strent, ] NEW

eribur reoeives the ll‘m’ |r L
the great saving of foors,
Which I ten times groator
than the oxtra oost of thix
wheel,

Adapted  to  all purposes,
vir, warchouse trucks, plat.
form  trucks, scalos, baxes, |

‘YM, COOKE, Sefting Agt., 6 Corflandt Street, I YORK
%S, BEGGS & CO,, Selling Agts., 8 Dey Street,

| L9~ SEND FOR PRICED CATALOGUE,
YALE VIRTICAL MILL.

Iron Frame ; Fronch Burr., CHEAP-
EST and for quality ground oo supe
rior in the world.  Alsothe Yale V

timland H

o Bk ; “TIME TRIES ALL THINGS.”
h e LA not an experiment 1 1) bath test 10 A famil ] 4
'I'(”h y’¢ wrgnnd thile offor shou In ba l‘<4 -.|'|.’|y > T("(u:::-‘TJ.-:‘-?-:“{V’V"? wor A ek}
‘”.':“.‘: '».:1'.; ::.‘ .‘-"..’\:I. ol 1 W bound, 1is Petiou ’
i h ‘ . wrica, Ileovers the -lmle lrl‘ nf
- e l«)---ruull, paper il ¥ tun,Needlews JHirealdo Ohut, Answers to Inquircrs,
nd other .h .--nunn.. nl.rv-l.u. Nurratives, ele, Each valume containe
. N best v lng anthare, and wpwards of fre hundred short slories, and

e
farnivhe
elrele,
exlstenco

resding matior, alibe Ingen
’ A' $2.00 n year th

el an Isand and ax to
i1

£ 16 erery member of the home

st 1s the cheapest puper In
ar rellahility we refur you (o any !

baskets, and heavy oastors, oy (AN 4\ 4 b If this wnparsiiels ! tal Steam K
N plosse 0all It 1o 1) WLy, or amo reiatly friend, and Boliers
For full particulars, address 0 LN ALLEnLion 6F smne on's wh Iate it

not ba geod after the date named

for clireular
In ordering,

P u w two rines yeu deslre, or alf-Round. 7 tsin YALE IRON

GEU c HK "“isor locks cunn { f:"‘ '\""':l"” :I"W I h;,‘,',;:‘ ‘.,..‘. ! ,N, :_:I:',:,l "L",'l",',: ‘“' l:”h:",v:':;l :::2 |
A A P u uacuvl‘ A 11 be $13ed within & -.’ :,,"“' [ ’:.:”fllnn ecived; “n”" X A 2l i

SURFACE FILE HOLDERS. i A | N iy

By thelr use & erooked file mway be utilized as well as a ‘
stralght one, snd both are made to do better execution in | L PROPOSALS FOR MAIL
pling broad surfaces than hes hithers ) been possible.
No. 4 Imhb fles 1210 M In. long. Price 75¢. cach. LOCKS
.
by the trade genorally. Manufsctured only | WA JACKSON. Awint. Bee

No. 3 “ Htolin, *  Price $140 each. - 2. B BANSEY, Seeret
For sale
by the NICHOLSON FILE OO, Providence, B. 1 POST OFFICE DEPARTMENT

ol Fie \[ \S] NG l\ \\ INGCO yeEEs

jeal, and ecasily managed ; guar- | of Junuary, 15851, for furnisbing & new kind of mall
anteed to work well and give AP MOSS'S NEW PROCESS. locks and keys for the

full power clalmed. Engine and . d : S
A e e gaaiae A ARL STREET, COR. ELM, NEW YORK ppelerarroms
k 3 I LVl . As the pu X P

ornor, Pump, ete, at the Jow

¢ and exclusive use of the

Springfield. Ohlo.
or 110 Liberty St New York

wrice of
1 iiu'usr: POWER 240 0 LARCEST ESTABLISHMENT OF THE KIND IN THE WORLD. B;’"‘l'-": w g
“ ........ 25 b - ST A Y - S By et | of & Jock and key woul
. “ v':;:s ENGRAVIN ».»1A| IRTRAITS, BUILDINGS, LANDSCAPES, MACHINERY, MAPS. ORNA- et Qi o
"- Put on cars at q""““cm 0. MENTAL LEN 3 GENERAL ILLUSTRATIONS FOR NEWSPAJ l RS, ; | the purposes of the mally, Postmaster
JAMES LEFFEL & CO., LOGUES, «f Much -l......” than Wood Cuts. ¥Nr. J. C of 1A s I | scribes no model or sample for Mdders, but re

selection o the mechanicnl and ilnge
| falr competition smong

| develop in sample:

Dauiel Brull) \'nhln:ton,\ 4| | Specifications

QKATES AN NOVELTIES VELTIES, | THE MOST USEFUL _BOOK IN THE WORLD! “

OBGAN 830 1o X1.000; 2 1o 32 Stops.
n.um-‘ .‘hu- Paper free. Address
e i — —

1lustrated Dictionary of the English Language. Jetter &

Cnnulm nbo-u 30,000 words, clearly defined, sccurately etler 10
prosounced and correctly spelicd, after the m nner of tho No pr
Freatest language teachers: together with over 250 Mlustra-
tions, This book teaches how to spell, understand -an'o-
nounce erery nceded word In the English language ; enl
those who know little, improves those who know mu
s¥ity Lo every person. The che ar«q completo luc.'nu:.ry
== J ¢ rnubll:bwl printed from new, clear type, and hand somely

— = bound Incloth. Seut t-pald for r---h 40c.; @ books T2
8for$l Agents w'\nttd Stamps taken. Bl R_T &, PRENTICE, oksellers, 4 6 Beekman st., N.

Send for Catalogue. :

"X SIMPSOXN, 132 Nassau St., N. X. | submitted in 300
forms.

The contracts wiisch may be =

|t the specifications and the ac

" B. W. PAYNE & SONS, CORNING, N. Y.

EMTANDLIMIMKD ANa4O0,

 proposal. But the
right ls, however, reserved to reject any and all of the
| proposals.

! JAS. N. TYSNER

Puatont Spark- Arronun .n-
incs,mountedandon s o
) Engines with vrro t
hun,ku safety pow-

1 S L 2iag l' uaster Geoeral.
it secionat o= | 4 BLAKE'S CHALLENGE” ROCK BREAKER. iz :
\ ﬂli“" \be‘m;f‘l“l':’d:“’" Oi};l Patented November 15, 18790, -y e
;\“"l" 6;1‘,0 2. 82,000 e 'Y‘i'% For Mocandam Rond mnklm..‘ll}nnninl’lnu nf"‘uuul‘n mn’l-.l rushing q"'r'ﬁ uwu.,f !l‘ .;..."l n ,;;....;}.:, | g:
/ " M M 0 » ol 0 ) L) MAFLOF AErengin, ¢ -
. Send for Circular, State % «C,__Lg] ::nt'y nn-P‘:llili;:ll:;l‘l;‘uwtlit\gt‘g!‘ ﬂr:l:uvw::(xfﬂ ll;-u;lw:n)"nll'n‘; lull::ll:u I(.,’(Ilr['mrnlh:‘ml, Cltlons, um’l Towns, =
= where yonsaw this, b 9 First Class Medal of Superiority awarded by Ameriean Lnstitute. 93
A WEEK. 8124 day at home easily made, Costly | | | BLAKE CRUSHER CO., Sole Makers, New llnwn, Conn. i:
$ outfit b\c \-hln “ 'l nee & C .\u gusta, Mo, i g
Superor Wooa weerking Nachinery ity tor et | N EW YORK BELTING AND PACKING COMP'Y.| i
o > X
mm‘l{n'::u;r“ ml’ llll:',;)li:lt‘rl-'l"(u‘:h:\rc 40t) ':lt*: h{(\;“\‘x{:. The Oldest and Largest Manufucturers of the Original :3:','51
T . o, SOILLID VUUIL.LCANITE- v

T ELEPHON F oy

irculars free. Horcosn & Co,, Mallet Creek, Ohlo,

"'.;y;éEMERY WHEELS.

All othe umh ]mlmunn- and lnl’rrlnr. Our name 1s stamped in full upon all our
l AL

nl.mdnrrl BE L ING, and HOSE,
\ . \ Sl; v \Ul(l\ BELTING AND PACKING €O,
' )’llwr;’ Wheel, JOHN II, C} l.\ EIL, Trens. .\I._\\ YORK.
NO F'AILUFIE IN SIXTEEN YEARS

. FUGAL - S | . !
HEALD &SISCOcavRle UMP5 Cts loo THE HOLLY SYSTEM FOR HEATING
10070 35.000 GALLS PER MINUTE CAPACGIT . {||.u.l|‘. ::\}!ﬂ\”\:.;: lrnl.'xl:;z;'rplls.ellluklv‘rl:a\*\-m‘- is m‘y BC-

g . N ) 8 The O Cabin Howe [ 86 Listen to the )hcl.h Bind 182 Over m- Milis 1o the Poor T and convenlence, is superior to_any oth
J'(, B ld \) 1‘3(}0&?() Bd;d\h’lﬂSVI He NY é'l‘.‘.':.’. \‘t‘”: vk By 110m 94 The Uypsy's Wa 211 WAL yuu Love Me When | m ol Licensos grantod mt..rv..u“..,,‘ for ihe
bd A auds g 14 Soo That My Grave's Keph Groon, | 107 Unrry Mo Dack |.-|)ul v irginny, A Arn Chale (as sung by barry) tom, Holly Steam Combinat'n Co., Lim.. Tockrort. NV,

1l Grandfather's Clock nnnuh.l Man's Drunk Aguin 3.0l Dem Golden Suppers

o Do wu Jug

HUD MACHINFRY —HUB TURNING, HUB MORTIS-

- y v op o e M TC'F &6 Litte O1d Log C: In the Laue, | 19 e !
A"‘I‘:‘\”l ) W A \ I l:n T“ L\ I RODL( n [z \Iu-hllu‘. Tt lourgin, : nd. M“‘“\ Hack to Divle ing, and Hub Boring w achines. Send for ln-- list and
s new and novel Account Book to business men. A rich LA AL < sdae!l B roand. | o18 My Boty To Nightt | clrculars. DAVID JENKINS. Sheboygan, Wis.
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Pumps farnished with Movable Linlngs )

T

PULSOMETER

Is more economical in poinis
of orl;ln-l cost, expense for
yepairs and running erpen-
seos, than an other Stenm
Pump in the World.
Sumplia and compact, withnomaschin-
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Stroudsburg,

Steam Puwmp,

DESIGNED FOR UNSE IN
GOLID, SILVER, COAL, AND IRON

MINES,

MANUFACOTURING
FIRE PUMPS.

AND |

n Iron, Composition, or PFhosphor-Bronze.

astrs THE A. 8. CAMERON STEAM PUMP WORKS

FOOT EANT Q84 STHEET, NEW

YOoRNK CIry

New York lce Machine Company,

21 Courtland St., New York, Rooms 54, 55,

LOW PRESSURE BINARY ABSORPTION SYSTEM.

Muehives Making

ICE AND COLD AIR,

I;nr Pressure when running. No prossure at rost, Ma.
chines gusmnteod by O . Delamator & Co,
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Inspection & Insurance

COMPANY.

V. B. FRANKLIN.V. Pres't. J. M. ALLEX, Pres't.
J. B. PIERCE, Sec'y. *
COLUMBIA BICYCLE.

The Bievele has proved itself to be a
permanent, practical road vehlole, and
the oumber in dally use is rapldly o
creasing. Professional and business
men, seckers after health or pleasare,
all jolt In benring witness to s merits
<end 3 cent stamp for catalogue with
price list and full information.
THE POPE M F'G CO..,
S(’\ummrr Street. lkr«lo'\ Mass.

=46 ENTS . $5000.00
™ % NANUFACTURERS' CABINET.

WJOHN

S’
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LIQUID PAINTS, ROOFINC, =
Sc‘m Pine & Boiler Coverings. Steam Packing,
| Board. Sheathing Fire Broof Coat &2,

.NllD EN LANE, L. Y.

sor. Descnrrres P

H.W. JOHNSMFCCO

NEW YORK BELTING AND PACKING

| Vulecanized Rubber Fabrics,

FOR ALL
MECHANICAL PURPOSES.
E | The largost and oldest establishment in the world. |

37 & 3S PARK ROW, NEW YORK.

1} l'.
VAW00

By employing Agents for 500 Manufacturers.

BY manufacturing mpid selling articles.

By getting, through means of the Cabinet, the best
agencies in the world,

Address J. B. CHAPMAN,

%2 W EST ST., MADISON, IND.
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@ %%, EMERSON,SMITH & CO.
£ss BEAVER FALLS.PA

Established 1844,

JOSEPH C. TODD, |

Suecessor t0 TODD & RAFFERTY
PATERSON, N. J,,

Engineer and Machinist

Flax, Hemp, Jute, Rope. Oakum,
and Bagging Machinery. Steam Ep-

es. Bollers. etc  Sole Agent for
yher's New Patent Acme Steam

ne and Force Pumps combined.,
Also owner and exclusive manufacto-
rer of i

THID NEW Plastic Cement and Hair Felt, with or without the

p Patent ““AIR SPACE/’’ Method
Barter Faterl Prttl et BOEIE " SBESTOS MATERIALS.

The

light Dowcr for dn\'lnx piinuog presses, pumping wate Made from pure Italian Asbestos. in fiber. mill board, and

sawing wood fﬂn ing coffee, ginning cotton, and Ali round packing. THE CHALMERS-SPENCE C0O.,

fdﬂdl Ofurﬂcu uorﬁomd n]:l::"b;rl‘l;.“t:l purposes, and are | 40 John Street, und Foot of E. 9th Street, New York.
THE No.

1 l}oroe Powcr.Bl.‘S l 1% Horse Power.8190
Eureka Band Saw

2 Horso Power, 2% Horne Power,

3 Horse Power, 290 or-e Power, §60
has ndvantuges over any other manu-
factured. Is first-class in all respects,

deuatmudmhr
J. O. -rODD,
PATERSON, N. J. cheap, and durable,  Also Pony Plan-
ers and Upright Shaping and Variet
Or No. 10 Barclay 8t., New York. .\lnulu‘lngpslnchlnm.pnml w large =3/
riety of Wood Working Muachinery.

1 IUSTACH! AIB \vmsuus. For particulnrs, address

3:‘.“7& CALH

FRANK & CO.,
Buffulo, N. Y.

MACHINISTS’ TOOLS

NEW AND IMPROVED PATTERNS,
Send for new lllustrated catalogue,

Lathes, Planers, Drills, &o.
NEW HAVEN MANUFACTURING CO.,
New liaven, Conn,

TELEPHONE ua e oy

C. E. JONES & BRO,, CINCIN 1 O,

Mill Stones and Corn Mill§

Indinunpolis, Oormer

New Orlenns, ¥ Unk

Maryiand and al, Eug.,, & ‘Hm Temple,

m R

!
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The attention of Architects, Engincers, and Buflders | |

1= ealled to the cn at deeline In prices of Irr--ugm

TRUCTURAL IRO

It Is belleved nm( weore owners folly nvnrr of the small |

differonce In ocost which now exists between lron and |

wood. the former, in many oases. wonld be adopted.
thereby saving insurance and svolding all risk of {nter-
ption Lo Dusiness in consequence of fire. Book of de-
(I«l information furnished to Architects. Engineers

and Bullders. on application.
For showing hnnt of

Ps X ometers' Ovens, Hot Blast Plpes,
Boller Flues. €u {u‘ rheated Steam, Ofl Stills, eto.

HENRY W. BULKLEY, Sole Manufacturer, |

145 Broadway, N. Y. ‘

CORRUG \TED AI\D CRIMPED IRON |

OFING AND SIDING, |
3} lmn Builidings, Roofs, Shutters,
Doors, Cornices, Skylights Brhu:.
es. otc. MOSELY XR BRIDGE
AND ROOF CO., Dey Street,
New York.

smcssou § NEW MOTOR.
ERICSSON’S

New Galoric Pumping Engine,

DWELLINGS AND COUNTRY SEATS,

Simplest, cheapest, and most economienl pumping engine
for domestio purposes. Any servant girl csn operate,
Absolutely safe. Send for cireulars and price Hats,

DELAMATER IRON WORKS

C. H. DELAMATER & C0O., Proprictors,
No. 10 Cortlandt Street, New York, N. Y.

THE

Eclipse Engine
Furnlshes steam power for all
Agriewltural purposes, Driving
Saw Mills, and Tor every use
where @ first-class and” eco-

nomical Engine is required.
Eleven first-class preminms
nwurdod. including Centenni-
& al, 6. Hefer to No. T, issue of

7. No. 14, issue of 78, of SCI-
ENTIVIC AMERICAN, for Edi-
e ¥ torinl illustrations.

FRICK & CO., Waynesboro, Franklin Co., Pa.

“ hen you write please ame paper.

Pond’s Tools,

Enzine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

WH. A. HARRIS

l'R()\'IDEl\CE. R. I. (PARK "TREET),
5 lx mlnulos wnlk \\ est Irum xlallou

HARRIN-CORLINS ENGINE

With llnrrlu 'nrented lmpro\ememu.
from 10 to 1.000 H, P.

We make Burr Millstones, Portable )Illh,‘ Bmut Ma- |
chines, I'ackers, Mill 1"lcks, Wator Whoels, I ulloys, und |
Gearing specially adapted to Flour Mills. send for |
catalogue.

J.T. NOYE & SONS, Buftulo, N, Y,

SHEPARD'S CELEBRATED

Foot und Power Lathes, Drill Presses,
Scrolls, Clreular and Band Saws, Saw
Attachments, Chucks, Mandrels, Tywist
Drilly, Dogs, Cnlipers. ete, Send for
catalogue of outlits for amsateurs o
nrtisans,
I, 1. NHI"I'\I(I) & o,
831, 583, 3%, & &7 West Front Stroot,
( Iuvlnmul. Ohio.

CIGAR BOX LUMBER.

SPECIAL PRICES 1o nll partles ordering
20,000 ¥»aEREwTYT

nnd upwards, Bolong Sole Manufonotarers of the oele-
brated perfectly smooth and thoroughly seasoned

The Genrge Place Machmery Agency CUT AND PRESS DRIED LUMBER,

Iachinery of Every Descr wo onn offor to all manufacturors oxtra Indusomoents in
mber- und 1 Reml: lem.ln."!’\l::'v"\"ow_ {lne of Clgar Box Cedar Bonrds und Venoors, Poplar,

| Sycamore, Butternut. und Mahogany, Also in FPanel
MELEIN WATCHE

Woods and Brush Stook, Our Cednr Vonoors u|:p||m| 10
hairie D w be «nm nNL

Poplar, s muoeh proferred to tmitation Cedar, 39 Full

| Une Forolgn und Domestio Woods in Logs, I Innln Honrds,
w,m l'ur (,-lnlo‘uqlom i
ICAN WATCH CO,, x'urslﬁ}(i{auml}‘

| und Venoors. l'-nml for Catulogue nnd 'rico Lint,
W()rlmng Models

| SEO. W, HHEAD & OO,
| 186 m 'JIIO Lowin street, New 'y ork,
And Bxporimonlnl M m Meota) ! : 23
e (0 Wi /
order b w P‘T‘(Pu ,,,2{.,,"".5’;3( m;m- .

Ihs. of our
Celebrated
SUN-SUN CHOP TEA
sent by mall on recelpt
of 82,503 or.a
SAMPLE of samo
on recelpt of 6 cents,
It is the FINEST TEA
imported. Warranted
tosuit sl tastes. Postage stamps taken, Termefroo,
The Gireat Amerlcan Tea Co., Tmport ers,

P. 0. BOX 4"85. 81 & 34 Vesey St., N, Y,

ROOFINC.

'or stoap or fat roofs.  Applled by ordinary workmen
u ono-third the cost ol tn,  Clroulnrs and samplos free,
Agonts Wanted, 7. NEW, 8! John Btreet, Now York.

Address JOAN A, ROWHBLING'S BONK
ors, Trenton, N, J ., or 117 Liborty Streor, Now York !
Whoels nnd I(upu for conveylog powar long distances l

Munufaotors |

bend for circular,

At Lo Prices, L A
A. & F. BROV “g'. 57~ ?i .0\\';.:;'1‘.’:Ihsa.-": kork.
PEREINS'

High Pressure Engine and Boiler, Bte.

On returning to England, 1 have arranged wllh Mr.,
James L. Hownarvd, of Hartford, Con.. to repre-
s(-m the interests of Th e Perking' Engine Compuny,

Limited. of London, In this country, All communi-

Our new “(ylt-‘nphlﬂ Pen cju st patented), having the

ex ynm-h.n wotion, In Nm yery feey
Ix‘-!‘-vm:u syt ?P'll)(. A TUC PEX 0O, Boom

1 Broadway, an York, 'uwnd for cireular,

KNA

PIANOFORTES.

Une
TONE. qunied In
TOUCH,
WORKMANSHIP, &
DURABILITY.

{112 FAfth Avenue, New York
(24 & 20 W, Baltimore B¢, Munmn.

‘The Ashestos Packing Co.,

Miners and Manufacturers of Asheston,
BOSTON, MASS,,
OFFER FOR BALE:
v ATI»:.\'rl»;l) Anum-'rcm HOPE PACKING,

WAREROOMS ;

LOOSE s
“ L JOURNAL “
“ . WICK ~
“ “ MILL BOARD,
“ “ SHEATHING PAFER,
.8 s FLOORING FELT.

CLOTH.

PREYENT SLIPPING, The
handsomest, as well as the safesf
CarmageStepmade. Forged [rom best
iron, and formed with a sunken panel,
“in which is secured a plating of nchly
monlded rubber. Durability war-
ranted, Send for illustrated circular,
Redber Blop X'I'g Ce., Bestes, Mass,

BOILER PIRESSES,
STILES & PARKER PRESS CO., Middletown, Ct.

JOHN R.WHITLEY & CO.

European Representatives of American Houses, with
First-closs Am-nuln the principal iIndustrial and agricul.
lnnl centers and cities In Kuarope, London, T Poultry,

E.C. Parls. § Paco Vendime. Terms on application.
J. R.W, & Co. purchase {"aris goods on o at
shippers' discounts.

SPARE THE CROTON AND SAVE THY conT.

Driven or Tube Wells

furnished to large consumers of Croton macerogd
Water. WM. D. ANDREWS & BRO., 235 Broadway, N.¥.,
whocontrol the patent forGreen 'sAmerican Driven W ell.

THE BAKER BLOWEB.

(vorcED BLAST.)

The revolving parts are
all accurately Balanced.

S Warranted Superior to any
other.
WILBRAHAM BROS.,
281&;" Frankford Avenle,

The Oldest YANKEE KOTION HOUSE In the World.
HOWARD BROTHERS & READ,
Successors to Ho“‘.nm SA.\GKR & Co,,
THE HOWARD llA\lH(‘l’l‘Rl\G €0.,

MANUFACTURE AND INTRODUCE

PATENTED NOVELTIES.

3>, THE ONLY

“Real Pocket Scale

IN THE MARKET.
MADE OF METAL,
Heavily Nickel Plated,
COMPACT,

STRONGC,
DURABLE.

catlons addressed to him on this subject will recelv
nttention, GEO, DEANE, ijcn-l ry. S

Tuk PERKINS' ENGINE CO., LIMITED,

AD ‘éngine that works without

Bollor, Always ready to be started

and to b";: ut once full power.
ON

~A
CONY I- )
Burns oomumn ( d Alr. No
stewm, no conl, no ashes, no fires,
no danger, no  extra insurance,
Almost no sttendance,

THE NEW OTTO SILENT GAS ENGINE.
soful for all work of small ntu(lmmr\ steam on lnt\
Hullt ln -oln-uut 3, I.nm 7M. py SCHLEICH

SCHUMMN & COL, 55 (hmtmn 4lrnﬂ Philn,, l’u.
ll. N, \Innuiuu ‘\, Co.y A1 Liberty St., N. Y., Auunln.

IR COMPRESSORS.

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

Can bo carrled in the Vest
Pocket.
h one warranted abso-

lutely ncenrute,
Weighs up to 8 1bs.

PRICE 25 CENTS.
Sample by mall on receipt
of price.

A liberal discount to the
tradeo.

No.— Poot Oﬂln " welghs

“ 3 Pocket” welghs to
S ibas

Howard lnul-rhs Co., Box 2295, New York.

rHE “ Qefentific Armcrican is Pdnlrd with C!h\B..
ENEU JOHNSON & CO.’SINK. Tenth and Lom-
bard Sts,, Philadelphia, and 50 Gold St. New York.
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,%mutxfit American,

| ESTABLISHED 1845.
MUNN & CO,, ‘Editors and Proprietors.

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

0. D. MUNN, A, E. BEACH.

TERYMS FOR THE SCIENTIFIC AMERICAN,
One copy. one yoar postage included. .. .83 20
One copy, Mx months, postage Iadnd«! ............................ 1 60

Clabs,~One exta copy of ThHE SCIEXTIPIO AMERICAN will be supplied
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ONE MORE NUMBER. ‘

The next fssue will elose another volume of this paper, and with it seve- |
ral thougand subsoriptions will expire,

It belng an inflexible rule of the publiskers Lo stop sonding the paper |
when the time Is up for which subscriptions are prepald, present subserib-
ers will oblige us by resuitting fora renewal withoat deliy and if they can
Indoce one or more persotis 10 join them in subseribing for the paper, they
will largely Increase our obligation

By heeding the above request to renew immediately, it will save the re-

moval of thousands of names from our subscription books, and insure a
| continuance of the paper withont intetruption.

The publishers begg to suggest to manufacturers and employers in other
branchies of industry that in renewing their own subscriptions they add
the namos of their foremen and other falthfol omployes. The costis small,
and they are not the only ones that will derive benefit. The beuefit to the
employe will surely reflect back to the advantage of the omployer. The

i hints, receipts, and advice imparted througn our correspondence column
| will be found of especial value to every artisan and mechanic, as well as
A to students and sclentista,

For terms, soe prospectus,

FIRES-CAUSES AND PREVENTION.
1t is estimated that the total annual losses of insured pro-
perty by fire, throughout the world, average nearly two

| bundred million dollars. Add to this the annual destruc-

tion of uninsured property, and we should probably have a
| total amounting to quite double these figures. How great

| the loss, how severe the tax upon the productive industry

of mankind, this enormous yearly destruction amounts to,
will come home to the minds of most readers more directly
if we call attention to the fact that it just about equals the
| value of our total wheat crop during a year of good yield.
And it is a direct tax upon productive industry everywhere,
| because, although here and there a nominal loser, fully in-
sured, hasonly made what is sometimes called ““a good
sale” to the companies holding his risk, this is only a way
of apportioning the loss whereby the community at large be-
come thesufferers. Thus it is that we find all ably-managed
insurance companies earnestly endeavoring to make it plain
to the public how ‘ires should be guarded against, or most
effectualiy localized and controlled when once started.
During the fall, or from * lighting up” time till about
New Year's day, more fires occur ordinarily than in any
other portion of the year. This fact points to some of the
most general causes of conflagrutions—asin the lighting and
heating of houses, factories, ete., where this had not been
necessary during the summer months. It is also found that
after the first of the year the number of fires is greatly
diminished, the lighting and heating arrangements having
been subjected to n period of trial during which their most
obvious defects would be remedied.  While it may readily
be conceded that the utmost care of the owner of property
could not totally prevent great average losses from fire—for
the greater the holdings the more must the proprietor trust

l" to the oversight of others—it is evident that the above facts |-

indicate the necessity of more strenuous precautions at this
season. Gas pipes and fitlings should then be tested; fur-
nace fiues and settings looked to; stove, heater, and grate
fixtures and connections examined—and inall these particu-
lars the scrutiny should be most closely directed to parts or-
dinarily covered up or out of sight, so that any defect or
weakness from long disuse may be exposed. When to the
above causes of fires we have added the extremely fruitful
one found in the extensive use of coal oil within a few years

past, we have indicated the most common sources of confla- |

grations of known origin. An Eoglish authority gives the
percentages of different causes of 30,000 fires in London,
from 1533 to 1865, as foliows: Candles, 11-07; curtains, 9°71;
children
playing, 1'59; matches, 1-41; smoking tobacco, 140, other
known causes, 19'40; unknown causes, 3288, The forego-

|ing fizures do not give the percentage of incendinry fires,

and later statistics would, no doubt, show vasily more fires
from the use of kerosene than are here attributed to candles.

The prevention of fires, and the best means of minimizing
the loss when they do occur, are topics which cover a wide
field, and u collection of the literature on the subject would |
| make a very respectable library. As the question presents
| itsell to-day, it may well be doubted whether the general
| practice of large property holders of msuring all their pos-
sessions does not tend to lessen the constant vigilance which

. 4™ 15 the most essential requisite In preventing fires.  Thou- | constitutes what we call beat.  This
' have a greater or less amplitude, and the energy of the vibm.

| #ands of merchants never mean to keep a dollar’s worth of
goods in store or warehouse that is not fully covered by m-
surance, and they make this cost a regular charge upon their |
business as peremptorily as they do the wages paid the hands |
But few munufacturers ean so complotely
cover their risks by insurance, yet a large portion of them |
[ 1o 50 a8 far as they are able. It does not follow but that
the larger portivn of both merchants and manufacturers ox-
| ercise what the law will fully decide is ** due vigllance " in
the care of the property so insured, but it Is evident that in
| most cases the thoughtfulpess 1 much less complete~the
| care wonderfully lacking In personal supervision—ss com:
Lpared with what would be the case were each one his own
iwstirer,  Of course, this in no way casts a doubt upon the

goneral policy of business moen being awply Insured, but In
fact shows the greater necessity why they should be so, that
they may not suffer from the carelessness of a nelghbor; it
wlso polnis to the necessity of continually Inoreasing oare and
thoroughness of inspection on the part of the (nsuranec com
panies.  Theso ngencles, o fact, must compel the insured

———————————————————
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to keep up to the mark in the introduction of every improve-
ment to ward off fires or diminish their destructivences,

The progress made in this department during recent yonrs
‘has been great,  The almost universal use of steam has been

attended by the fitting up of factories with force pumps,
hose, and all the appliances of a modern fire brigade; dan
gerous rooms are metal sheathed, and machinery likely to
cause fire is surrounded by stationary pipes from which jets
of water may be turned on instantaneously from the outside;
stores and warchouses have standing pipes from which every
floor may be flooded with water under pressure, and the ele-
vators, those most dangerous flues for rapidly spreading o
fire, are either bricked in entirely or supposed to be closed
ut every floor. The latter point, however, Is sometimes for.
gotten, as sea captains forget to keep the divigions of their
vessels having watertight compartments separate from one
another; the open elevator enlarges a small fire as n]lidlyll
the open compartment allows the vessel to sink.

With the best of appliances, however, discipline and drill
on the part of the haads, in all factories, is of prime import-
ance. Itisalwaysin the first stagesof a fire that thoroughly
efficient action Is necessary, and bere it is worth a thousand-
fold more than can be any e¢fforts after a fire is once
thoroughly started. Long immunity is apt to beget a feeling
of security. and the carelessness resulting from overconfl-
dence bas been the means of destroying many valuable fac-
tories which were amply provided with every facility for
their own preservation. The teschers in some of the public
schools of New York and Brooklyn, during the past year,
sct an example which some of our millowners might profit-
ably follow. There bave been cases when, from a sudden
alarm of fire, chiidren have been crushed in their crowding
to get out of the building. Tbe teachers, in the instances
referred to, marched their children out, nnder discipline, as
if there had been a fire. Let owners of factories try some
such plan as this, by which workmen may be called upon to
cope with an imaginary fire, and many of them will, we ven-
ture to say, find means of improving their present system or
appliaoces for protection, elaborate as they may at present
think them to be.

[DECEMBER 18,

—

WHAT Is um!

If on opening a text book on geology one should find
stated the view concerning the creation and age of the earth

| that was beld a hundred years ago, and this view gravely
| put forward as a possible or alternative hypothesis with the

current one deducible from the ncbula theory, one would
be excused for smiling while he turned to the title page to
see who in the name of geology should write such stuff.
Nevertheless this is precisely similar to what one will find
in most treatises on physics for schools and colleges if he
turns to the subject of light. For instance, I quote from a
book edited by an eminent man of science in England, the

““ There are two theories of light; one the emissice theory;

. . the other, the nidrafory theory;” just as if the
emissive or corpuscular theory was nol mathematically un.
tenable sixty years ago, and experimentally demonstrated to
be false more than forty years ago. Unless one were treat-

why the latter theory should be mentioned any more than

presumed that any one whose opinion is worth the asking
still thinks it possible thut the old view may be the true one
because the evidence is demonstrable against it, yet while
the undulatory theory prevails there are not a few persons
well instructed otherwise who still write abd speak as though
light has some sort of independent existence as distinguished
from so-called radiant heat; in other words, that the heat
and light we receive from the sun are specifically different.
A brief survey of our present knowledge of thus form of
energy will help to show how far wrong the common con:
ception of light 1s.  For fifteen years it has been common (o
hear heat spoken of as a mode of moleculnr motion, und
sometimes it has been characterized as viratory, and most
per=ons have received the impression that the vibratory mo-
tion was an actual change of position of the molecular in
space instead of a change of form. Make a ring of wire five

Lor six inches in ditneter, and, bolding 1t between the thumb

will give a good idea of the character of the vibration that
ry motion may

tion wiil be as the square of that amplitude, But the vibmt-
ing molecule gives up its energy of on to the sur-
rounding ether; that Is 1o say, it loses amplitude precisely
‘s a vibrating taning fork will lose 1t The other transmits
the energy It has received m every direction with the velo-
“city of 186,000 miles per second, whether the smphitude be
‘great or small, and whether the number of vibrations be
many or few. It s quie lmmaterial. The form of ths
energy which the ether transwits is undulatory; that w o
(say, vot uniike that of the wave upon a loose rope when
"one end of it is shaken by the hand.  As every shake of the

hand starts & wave In the rope, so will every vibration of &

part of the molecule start & wave in the cther. erwa\
have several methods for measuring the wave lengths
cther, and we also know the velocity of movement. Letp=
velooity, I = wave length, and » = number of vibrations per
second, then n = ; ,and by caleulation the value of n varies

within wide limits, say from 1 x 10+ lgm X 10", Butall

book beering the date 1873, 3

ing of the history of the science of optics there is no reason

the old theory of the formation of the earth. It 15 not to be

and finger at the twisted ends, pluck it with a finger of the
&other hand; the ring will vibrate, have three nodes, and
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? ng bodies are capable of vibrating in several riod
(e longest per1od being called the fundamentat, ,,m:":bo r:f
~ mainder, which stand in some simplo vatios to the funda
ontal, are called Aarmones.  Each of these will glve to
(o ethor its own particular vibratory movement, so that o
gingle molecule may be constantly giving out rays of many
~ wave lengths precisely as a sounding boll gives out souuds
~ of various pitches at one and the sume time.
~ Agsin, when these undulatiens in the ether fall upon other
- molecules the latter may reflect them away or they may ab-
~ sorb them, in which case the absorbing molecules aro thom-
gelves made to vibrate with increased amplitude, and we sny
~ they bave been heated.  Some molecules. such as carbon,
- appear to be capable of stopping undulations of all wave
~ Jengths and to be heated by them; others are only affected
~ by undulations of partiéular wave lengths, or of wave
~ leugths between special limits,  In this case it is n species
~ af sympathetie vibration,  The distinotion between the mo.
Jecular eibrations, and the undulations in ether that result
from them, must be kopt in mind, as must also the effect of
the undulations that fall upon other molecules.  'To one the
name Aeat 18 apphied, to the other the name of radiant anergy
is given; and it matters not whether the undulations bo long
or short, the same molecule may give out both,

Now let a prism be placed in the path of such rays of dif-
ferent wave length from a single molecule, and what is
called the dispersive action of the prism will separate the
rys in the order of their wave lengths, the longor waves
being less refracted than the shorter ones; but the energy of
soy one of these will depend upon the amplitude of undula-
tion, which in turn will depend upon the amplitude of vibra-
tion of the part of the molecule that originated {t, but in
general the longer waves have greater amplitude, though
not vecessarily so. Consequently, if a thermopile be so
placed a8 to receive these various rays, and their energy be
measured by its absorption on the fuce of the pile, each one
would be found Lo beat it, the longer waves more than the
shorter ones, simply because the amplitude is greater, but
for no other reason, for it is possible, and in certain cases is
the fact, that a short wave has as much or more energy than
o longerone. If the eye should tuke the place of the thermo-
pile it would be found that some of these rays did not affect
it at all, while some would produce the sensation of light.
This would be the case with any waves having a wave
length between the limits of, say, 1-87,000 of an inch and
1.60,000 of an inch; any shorter waves will not produce the
sensation of light. If instead of the eye a picce of paper
washed in a solution of the chloride of silver should be
placed where the dispersed rays should fall upon it, it would
be found that only the shorter waves would affect it at all,
and among these shorter ones would be some of those rays
which the eye could not perceive at all,

It was formerly inferred from these facts that the heat
Tays, We light rays, and the chemical rays were different in
quality; and some of the lnte books treating upon this very
subject represent n solar spectrum as being made up of a
heat spectrum, a light spectrum, and an actinic or chemical
spectrum, and the idea has often been made to do duty as
an analogy in trinitarian theology; nevertheless it is utterly
wrong and misleading. There is no such thing as an ac-
tinie spectrum; that is, there are no such rays as special
chemicul rays; any given ray will do cliemieal work if it
falls upon the proper kind of matter. For instance, while
it is true that for such salts of silver as the chloride, the
bromide, ete., the shorter waves nre most efficient; by em-
ploying salts of iron one may get photographic effects with
wave lengths much too long for any eye to perceive,  Capt,
Abney has photographed the whole golar spectrum from
one end to the other, which is suficient evidence that there
are no special chemical rays. As to the eye itself, certain
of the wave lengths are competent to produce the sensation
we call light, but the same ray will heat the face of a thermo-
pile or produce photographic effects if permitted to act upon
the proper materinl, 8o there is no more propriety in calling
it o light ray than in calling it o heat ray or an actinic ray,
What the ray will do depends solely upon what kind of mat-
tor it falls upon, and all three of these vames, light, heat, and
actinixm, are names of effects of radiant energy. The retina
of the eye is itself demonstrably a photographic plate bav-
ing u substance called purpurine secreted by appropriate
glands spread over it in place of the silver salts of common
photography. This substance purpurine is rapidly decom-
posel by radinnt energy of certain wave lengths, becoming
blesehed, but the decomposition Is sttended by certain mo-
Jeeular movements; the ends of the optic nerves, which are
ko spread over the retina, are shaken by the disrupting
molscules, and the disturbance is the origin of what we call
the sensation of light, But the sensation s generally o com-
pound one, and when all wave lengthy which are competent
10 affect the reting are present, the compound effect we call
white ar whiteness. When some of the rays are ahsent, as,
for instance, the longer ones. the optical effect is one we call
green or gresnness; god the specinl physiological mechan-
Ism for producing the sensation may be cither three special
sely of nerves, eapable of sympathetic vibration to waves of

about 1.89,000, 145,000, and 155,000 of an inch in length,
a5 Heltmholiz has suggested, or, as seoms to the writer more
probuble, the substance purpurine is o highly complex or-
ganle substance made up of moleeules of different aizes and
roquiring wave longths of different orders to docompose
them, so that a part of the substance may be quite divinte-
£ratid, while other molecules may he quite entire through- l
Out the visual space  This will account for most of the
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chromatic effects of vision, for comple
for color blindness, by supposing that the plurpurioe is not
normully coustituted, This Is in neoordnnes with exporl
mental photography, for it hius been found that the luﬁu
waves Will act only upon heavior moleoules It i true
vision may be good when thore is no purpuring, but there
i8 00 doubt but that this substanes is seereted Inthe eye, and
it it i photographio in its properties, and »o far must be
taken as an eloment o wny theary of vislon; but the chief
point hore considered Is it objectively light does not exist
ludependent of the eye, that light s u physiologieal pheno
menon, and to speak of 1t othurwise is to confound a cause

mentary colors, and

with an effect. It is, hence, incorrect to speak of the velo |
city of light; it Las no valoolty., It is vadiant energy that |

has the velocity of 186,000 miles o sccond, 1t is incorreot
10 say we receive heat from the sun.  What we do recoive
I8 radiant energy, whieh 1a hero transformed fnto heat., This
i not hypereritical, but In In secordance with the know-
ledge we have today, Theold nomenclature we use, but
without definite meaning; the latter is loft to be inferred
from the connection or context, If a man should attach to
the water main in o oty o proporly constructed waterwheel,
the Intter will rotate; but it would not be proper to say that
he received rotation from the reservolr,  What he received
was water with o certaln pressure; in other words, s certsin
form of energy, which he trausforms into rotation by the
appropriate means; but by substituting other means he can
make the same water pressure maintain o vibratory motion,

as with the hydraulic ram valve, or let it waste itself by |

open flow, in which case it bocomes ultimately molecular
vibration that is heat. The analogy holds strietly. The
trouble all comes from neglecting to distinguish between
different forms of cnergy—energy in matter and energy in
the cther.
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GLASS SPINNING AND WEAVING,

Quite recently a Pittsburg glass firm has suecceeded, to s
notable degree, in producing glass threads of sufficient fine-
ness and clasticity to permit of their being woven into
fabrics of novel charscter and quality. Their success is
such as to wurrant the assumption that garments of pure

glass, glistening and imperishable, are among the possibili- |

ties of the near future. The spinuing of glass threads of
extreme fineness is not a new process, bul, as carried on at
present by the firm in question—DMessrs, Atterbury & Co.—
possesses considerable interest. From a quality of glass
similar to that from which table ware is made, rods of glass
averaging balf an inch in dinmeter are drawn to any desired
Iength and of various colors, These rods are then so placed
that the flame of two gas burncrs is blown against that
end of the rod pointed toward the large “ sploning ™ wheel,
The latter is 8¢ feet in diameter, and turns at the rate of
800 revolutions per minute, The flames, having played
upon the end of the glass cylinder until n melting heat is
attnined, a thrend of glass is drawn from the rod und affised
to the periphery of the wheel, whose face is about 12 inches
wide. Motion is then communicated, and the orystul thread
is drawn from between the gas jets and wrapped upon the
wheel at the rate of about 7,500 feet per minute, A higher
speed results in s finer filament of glass, and vice cersa.
During its passage from the flame to the wheel, o distance
of five or six feet, the thread has become cooled, and yet its
elasticity is preserved to n notable degree.  The next step
in the process consists in the removal of the layers of threads
from the wheel. This is easily accomplished, and alter
being cut to the desired lengths, the flaments are woven in
a loom somewhat similar to that used fo weaving silken
goods. Until within the past few weeks only the woof of
the fabric was of glass, but at present both warp and woof
are in crystal. Samples of this cloth have been forwarded
to New York and to Chicago, and the manufacturers claim
to be able to duplicate in colors, texture, ete., any garments
sent them. A tablecloth of glass recently comploted shines
with a satiny, opalescent luster by day, and undor gaslight
ahows remarkable beauty, Imitation plumes, in opal, ruby,
pale green, and other bues, are also constructed of these
threads, and are wonderfully pretty. The chicf obstacle

yet to surmount seems to lio in the manipulation of theso |
threads, which are so fine that a bunch containing 260 is not |

0 thick ns nn average sized knitting needlo, and which do
not possess the tractability of threads of silk or cotton.

[The foregoing information is furnished by n correspon-
dent in Pittsburg. A sample of the goods mentioned, a table:
cloth of glass, is now on exhibition in this city.

The wenving of such heavy fabrics of glass for ornamental
purposes and for curiogities is no new thing; nor, in our es
timation, doos comparative success in such experiments wir-
rant the enthusinstic elaims of the Pittsburg manufaoturors
touching the adaptability of gluss for wearlngappurel,  Un-
less it §s in thole power to change the naturoe of glass ahso:
lutely and radieally, it does not seem possible for them so to
ovaercome the ultimate brittleneas of the soparate fibers as to
make tho fabric it to be brought in contact with the skin.
Tho woven stuff may be relatively tough and flexible; but
unless the entire fabric can be mude of ane unhrenkable fAiber
the touch of (he free ends, be they nevor o flne, must bo

‘anything but pleasant or beneficial, if ono cun Judgo by the

finest filaments of ghigs spun hitherto,  Besides, In woaving
aud wearing the goods, n certain amount of fiber dust must
be produced s in the case of all ather textile material
Wiien the softest of vogetable fibers are employed the nly
churged with their fragments is hurtful to the lungs; still
more Injurions must be the splenle of spun glass
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However, although the manufacturers are likely to be dis-
appointed in their expectation of fluding In glass & chosp
nod available substitute for linen, cotton, nod sk in dross
goods, 1t is gquite possible that s wide range of useful apphi
cation may be found for their new fabrie |

REMARKABLE ERUPTION OF MAUNA LOA,

Late advices from the Sandwich Islands describe the
eruption of Maunn Loa, which bugan Nov. 8, as one of the
grandest ever witnessed.  The opening was sbout six miles
from the summit of the mountuip, and already two grest
streams of lava had been poured oul; one of them, from
one W two yards wide and twenty feet deep, had reached &
distance of thirty miles. Terrible explosions scoumpany
the flow of the lava stream, which for s time threatened
the town of Hilo; at last reports the flow seemed to be
turning in another direction,

Mauna Loa, **long or high mountain,” occupies a large
portion of the central and soutbern part of the island of
Hawaii, and reaches an elevation of 14,700 feet. It has
been built up by lavas thrown out in u highly fluld state, and
flowing long distances before cooling; as u consequence the
slopes of the mountain are very geotle, averaging, accord-
ding to Prof. Dana, not more thau six and a balf degrees.
Its craters are numerous, and usually occur near the sum-
{mit and on the sides, new ones opening frequently, and
: furnishing, as in the latest instance, magnificent lava
{streams. The terminal crater is circular, 8,000 feet in dia-
| meter, and in 1864 was about 1,000 feet deep. In 1850 an
enormous luva fountain spouted from this crater for four or
five days, throwing a column of white hot fluid lava aboat
200 feet in diameter to the height of two or three hundred
feel. The lava stream ran 50 miles to the ses in cight days.
Other great eruptions have occurred in 1832, 1840, 1843,
1852, 1855, 1808 and 1873. The lava streams poured out in
1840, 1859, and 1868, flowed to the sea, adding considerably
to the area of the island. Those of 1843 and 1857 are
estimated to have poured out respectively 17,000,0 0,000
and 38,000,000,000 cubic feet of lava. Io 1888 the lava
{ stream forced its way under ground a distance of tweoty
| miles, and burst forth from a tissure two miles long, throw-
ing up enormous columus of crimson lava and red hot rock
to the height of five or six huodred feet.

On the eastern part of Mauna Loa, 16 miles from the sum-
mit crater, is Kilauea, the largest continuously sctive crater
in the world. 1t is eight miles in circumference, and 1,000
feet deep. Its eruptions are generally independent of those
of Mauna Loa.

>
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NEW AIR ENGINE,

A valuable improvement in compressed air engines has re-
cently been patented in this country and in Europe by Col
F. E. B. Beaumont, of the Royal Engineers, and we learn
from accounts given in the London and provincial papers
that it has proved highly efficient and satisfactory.

The engine possesses some peculiar features which render
it very economical in the use of compressed nir. It has two
cylinders, one being much larger than the other, Into the
smaller of these cylinders the compressed air is taken directly
from the reservoir. and after doing its work there it is dis-
chargedinto the larger eylinder, where it is further expanded,
being finally disctiarged into the open air,

The admission of air to the smaller eylinder is regulated by
an adjustable cut-off apparatus, which admits of maintain-
ing a uniform power under a variable pressure.  'When the
reservoir at first starting contains air at a very high press-
uro, the cutoff is adjusted so that the small cylinder re-
ceives a very small charge of air at cnch stroke; when the
pressure in the reservoir diminishes the cut.off is deluyed so
that a Jarger quantity of sir is admitted to the small eylin-
der; and when the pressure in the reservoir isso far reduced
that the pressure on the smaller piston gives very littie
power, the supply passages are kept open so that the airacts
dircetly on the piston of the larger cylinder. This arrange.
ment is also available when the air pressure i high and
great power is required for a short time, as, for example, in
sturting a locomotive,

1t is, perbaps, needless to mention the advantages a motor
of this kind possesses over the steam locomotive.  The ab-
(sence of smoke and noise renders it particularly desirable for
tunnels, elevated roads, and, in fuet, for any clty rudlroad.

Further information in regard to this important invention
may be obtained by addressing Mr. R. Ten Broeck, at the
Windsor Hotel, New York.

8 et Mo 2Ly »

Telograph Wires Underground,
Philadelphin nesespapers report that the American Union
Telograph Company are about to try in that eity the expert.
mont of putting their wires underground.  The plan works
well enough in European cities, and there would seem to be
no reason why it should not succeed here, suve the indispo-
sition of the companies to bear the first cost of making the
change. Forsome months the Western Union Telograph
Company has bad the matter under consideration, but will
probably wait until pressed by o vival eompany before itun
dertakes the more serious task of taking down It forest of
polea and sinking the wires which contribute so the
provailing ugliness of our streets.  Soouer or later:
and wires must come down; and it Is alt e
thit the change will be beneficia! to the compunies
long ran, owing to the smaller cost of malntaining o subter
nean system. Tt will certainly bo an advantage (o the o
munity. .
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*  IMPROVED SAFETY NUT.

That a safety nut so simple and so obviously efficient as
the one shown in the annexed engraving should be among
the recent inventions 1o this line instead of being among the
first. 15 & curjous example of the manner in which inventors
often overlook the simplest moans of accomplishing an end
The principle on which this nut operates will be under-
stood by reference to the engraving. Two nuts are repre

sen'ed on each bolt, simply for the purpose of showing the

difference between the nul when loose and when screwed
down. In practice only one nut.is required to each bolt,

The square nut shown in Fig. 1 is concaved on its under |

side, so that it touches its bearings only at the coruers and
in the outer face of the nut there are two slots ut right an
gles to each other, When this nut is screwed home the
otter portion is contracted so as to clamp the bolt tightly.

The hexagonal nut shown m Fig. 2 has but a single trans. |

verse slot, and the nut is made concave on the under sur

face, so that when the nut is serewed home it will contract |

the outer portion and so clamp the bolt,

This nut mat be removed and replaced by means of the
wrench, but It will not become accidentally loosened, and
the bolt to which it is applied will always remain tight, as
the nut possesses a certain amount of elasticity. The action
of this nut is such as to prevent stripping the threads of
either bolt or nut.

As only one nut is used with each bolt, and as no washer
or other extra appliance is required, it is obvious that a
great saving is effeczed by this invention.

Weare informed that several of the leading railroads have
adopted this nut, and use it on the tracks, engines, cars, and
machinery. The Atwood Safety Nut Company manafac
ture this article io a variety of forms.

THE ATWO0OD SAFETY NUT.

Further information may be obtained by addressing J. W.
Labaree, Secretary and Treasurer, Room 2, Agawam Bank
Building, Springfield, Mass,

Petroleum Prospects,

The total oil production of the Pennsylvania oil regions |
for the month of October was 2,084,6(8 barrels. The con
ditions in the producing field are gradually giving warraot
for permanently higher prices of crude. The confidence of
the trade is daily becoming more fixed in the definiteness
aod limit of the Bradford field, as the last of the several
“‘rich streaks " in the region are being worked.

We entertain an increased belief that the coming year will
exhibit a continued falling off in the volume of production,
notwithstanding all the modern improvements in drilling
and the great energy with which they are employed.

For the past few weeks the markets of both crude and re-
fined seem to have been rigorously and artificially beld by
the refining jnterest. The refined has been quoted at 12 cts.
for four weeks without change—und as a consequence the
exporter has taken o1l very sparingly. The exports of last
year to November 1, as compared with the exports of this
year to November 1, show a decrease of 1,200,646 barrels in
crude equivalent. The falling off of production, taken to
gether with the imeressed demand which must result from
the present reluctance of exporters, unite in warranting us
in the belief above expressed, in enhanced prices for the
coming year.

Our figures show a decrease in production for last month,
compared with the preceding month, of 033 barrels per day,
notwithstanding the number of wells drilled was slighily
greater than in the preceding month. It will be noticed,
100, that the average per well of the pew wells for last
month is a Jittle less than that of the new wells for the
month before; besides, it Is generally recognized that the
foree of the gas in the region is gradually becoming less,
and pumpiog is more commonly resorted to. As nearly as

We can ascertain, about one-cighth of all the wheels of the |

Bradford region are now pumping. We believe, however,
on the whole, Judging the charscter of the Bradford produc
ing field, that the falling off of production will be quite
gradusl.  Our reason for this Is that the Bradford field is
essentially dillerent from i1s predecessor—ihe Butler field,
The wells in the Butler field were often close together,
many of them were very large and fell off rapidly ; while
the wells of the Bradford region are smaller, farther apart
much greater in number, have greater area from which 1o
draw oll, and consequently decline very much more slowly.
~Bloreell's Reporter.

- L *
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TOOL FOR DRIVING AND CLINCHING NAILS | A drum baving an open end is connected with the eylinder

A novel method of making a nail hole and driving and bead by inclined standards, and contains o piston con.

clinching the uail is shown in the annexed engraviog. The nected with the valve by means of a rod that extends cen
instrument for making the bole has a notched end which trally through the cylinder head.  On the outer end of this
leaves a ridge in the center of the hole at the bottom, The rod is screwed an adjusting out, by means of which the
nail driving tool consists of a socket provided with a suit. piston may be adjusted. This rod 18 bored longitudinally,
able bandle, and containing a follower which rests upon the establishing communlcuu'nn between the compressor cylin
der and the drum containing the piston,

It will be seen that the upper face of the piston isex.
posed s0 as to be subjected to atmospheric pressure
only, and when the compressor is in operation a portion
of the air in the compressor cylinder passes through
the hollow rod into the space beneath the piston, and there
exerts sufficient pressure, in combination with toe pressure
on the inner face of the valve, to open the valve against.an
equal pressure in the receiver or cbnducting pipes, so that
| when the pressure in the cylinder equals the pressure
in the receivers the valve is opened and held in place
until the piston in the cylinder starts on the return stroke,
when the pressure under the piston is immediately relieved
through the hollow rod and che main valve closes.
| The space between the valve and its seat Is made as shal
low as possible, so that the space may be quickly filled and
exhausted. The piston may be adjusted to regulate this
space, This invention was recently patented by Messrs.
Samuel B. Connor and Henry Dods, of Virginia City, Ne-

.
TOOL FOR DRIVING AND CLINCHING NAILS, vada Ll

IMPROVED SAFETY VALVE.
In the annexed cut we have represented a steam safety

!

head of the nail to be driven, and receives the blows of the |

bammer in the operation of driving the nail. The nail is | , Y
split for one half its length, and the two arms thus formed valve, which is the invention of M. Schmidt, M.E,, of

i i | Zurich, Switzerland. It consists of a lever terminating in
are slightly separated at the point, so that when they meet ¢
the ridge at the bottom of the hole they will be still l)urlher two prongs, one of which exteods downward and rests upon
separated and will clinch in the body of the wood.
This invention was recently patented by Mr. Charles P.
Ball, of Danville, Ky.

P —

AUTOMATIC BALANCE ATTACHMENT FOR VALVES,

It is well known that in all air compressors and water
pumps the pressure in cylinder of air compressors or in |
working barrel or cylinder of pumps is much greater at the
point of opening the delivery valves than the actusl pressure !
in the air receivers of compressors or in water column of
pumps. because of the difference in area between the top
and bottom of delivery valves. In some air compressors a
hundred and twenty-five pounds pressure to the squure inch
is required in the cylinder to eighty pounds in the receiver, |
and in some instances a hundred pounds pressure is required |
in the cylinder to eighty pounds pressure in the receiver or)
column. |

The engraving shows an invention designed to remedy |
this defect in air compressors and pumps, to provide a de-
vice which will enable the compressors and pumps to ope- |
rute with equal pressure on both sides of the delivery valve.

The invention consists of an auxiliary valve arranged out- .
side of the cylinder, where it is not subjected to back pres- | the cap, closing the top of the tube through which the steam
sure, and connected with the delivery valve by a hollow valve ¢scapes. The other prong extends upward and catches under
stem. | a projection of the steam tube, and forms the fulecrum for the

IMPROVED SAFETY VALVE.

In the engraving, which is a sectional view, the cylinder of
an air compressor is represented, on the end of which there
isaring containing delivery ports, throungh which the air

lever. The opposite end of this lever is provided with an
adjustable screw pressing upon a plate that rests on the top
of a spiral spring, which keeps the valve closed by pressing

the outer end of the lever upward. As soon as the pressure
of the steam overcomes the pressure of the spiral spring the
valve will be mised, permitting the steam to escape. The
apparatus is contained in a case having a central aperiure
for the escape of steam.

from the cylinder is forced into a receiver or conducting

Raising Sunken Vessels,

An experiment rocently took place in the East India Dock
Basin, Blackwall, London, by permission of Mr. J. L. du
! Plat Taylor, the scoretary of the Dock Company, for the
purpose of testing and illustrating the mode of raising sunken
ships by means of the apparatus patented by Mr. William
Atkinson, naval engineer, of Sheflield. The machioery em-
ployed consists of the necessary number and size, according
to the power required, of oval or egg-shaped buoys con
‘structed of sheet iron, having an internal valve of a simple

and effective character, Captain Hales Dution, the dock
master, who assisted during the operations, had placed his
small yacht at the inventor's service for the oceasion. The
vessel was moored in the busin, and a set of four buoys were
attached to it, one on each side near the bow and the stern.
Air wus supplied from a pump on the quay by o pipe com.
municating with a small copper globe resting on the deck of
the vessel, and from which place proceeded four other flex-
ible tubes, one 10 each buoy, thus distributing the air to each
one equally, The vessel being flooded and in a sinking con
dition, the buoys were attuched and the valves opened; they
rapidly filled with water, and the vessel immediately sank
’in about 80 feet,  Upon the first aitempt an air chamber in
the stern had been lost sight of, causing the vessel to come
|up to the surface stern uppermost; this being rectified, the
 vessol was again sent to the bottom, and allowed to remnin
AUTOMATIC BALANCE ATTACHMENT POR DELIVERY ® short time to allow her to settle down, When the order

VALVES OF AIR COMPRESSORS AND WATER PUMPS, | was glven to work tho pump, the vessel was brought to the

surface, perfectly level, in about three minutes, The appa-

pipe. This ring s provided with an inner flange or valve | ratus used, alihough only models, and on & comparatively

iu-nl on which rosta the delivery valve. These parts are | diminutive scale (the buoys measuring 8 feet 4 inches in
similar to those seen o somo of the alr compressors in | beight and 2 feet 6 inches in diameter), was estimated to be

| common use, and with this construction and arrangement  espable of lifting a weight of nearly 20 tons, and that it

|um- bundred pounds pressure to the square inch in the  needed, ns represented by the patenteo, only o correspond:

\(:ylimlu-r requiend Lo open the valvo ngainst elghty pounds | ing increase in the lifting power to deal successtully with
pressure In the recelver or ln the conducting pipes vesseln of any tonnage,
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NEW HAND POWER BAND BAW. ,lour readers that its caliber is 16 inches, length of bore 30‘ free ends of the buckle on each side of the oblique channel

The engraving shows a new hand power band saw made
by Frank & Co., of Buffalo, N. Y., and designed to bo used
in shops where there is no powerund where u larger machine
would be useless. It s caloulated to meot the wants of o
lnrge class of mechunics, ingluding earpenters und bullders,
cubinet makers, and wagon makers, It is capable of snwing
stull six inches thick, and has a clear space of thirty inches
between the saw and the frame. The upper wheel is ad-
justed by a screw pressing aguinst o rubber spring which
compensates for the expacsion and contraction of the saw.

feet, nnd that it is placed at the bottom of the veasel, the |
muzzle passing throvgh an opening formed in the wrought |
iron stem ‘
We have hitherto, in discussing the properties of the De- |
stroyer, referred (o its offensive weapon as a “ torpedo,” a
term not altogether fnnpproprinte while it was netusted by
| compressed air, But Oapl. Ericsson baving in the meantime
| wholly abolished compressed air in bis new system of naval
[ attack, substituting guns snd gunpowder as the means of |
| producing motive energy, it will be proper to adopt the con

:

to strengiben the buckle.
An improved buckboard wagon has been patented by Mr.

' William Sanford, of Cohoes, N. ¥, The invention consists

In combluing with the buckboards curved Jongitudingl
springs placed heneath the huckboards, nod curved cross
springs connected at their ends with the buckboards by cap
plates 50 as to increase the strength and elasticity of the
wagon,

An improved vehicle wheel bas been patented by Messrs.

{ George W. Dudiey and William J. Jones, of Waynesbo-

The machine bas a very complete device for raising, low- | structor's term, projectile. It will not surprise those who are | rough, Va.  The main object of this invention is to form &

ering, and adjusting the wheol, and all of the
parta are made with o view to obiaining the best
results fn the simplest and most desirabie way.

The machine is six feet wide and five feet
high, and weighs 380 1b. The wheels are covered
with pure rubber bands well cemented.

Further particulars may be obtained by ad-
dressing Messrs. Frank & Co., 176 Terrace street,
Buffalo, N. Y.

~e
The Harbor of Montreal.

A plan for the improvement of the harbor of
Montreal, Canada, bas been submitted to the
City Board of Trade by James Shearer, a well
known citizen. Mr. Shearer’s plan is to divert
the current of the St. Lawrence opposite the city
into the chanuels between St. Helen's Island and
the southern shore, and by having various ob-
strugtions removed from the channel, and run-
ning a dam, or ** peninsuly,” as he calls it, built
from Point St, Charles, in the west end of the
city, to St. Helea's Island, midway in the river,
thus stopping the current from running through

the present main chaonel between the city and
St. Helen's Island.

Among the practical advantages that will ac-
crue Lo the city and harbor from the carrying
out of this project, Mr, Shearer sets forth the
following: The dam will prevent the shoring of ice opposite
the city, and the consequent flooding of the Griffintown dis-
trict, which is annually very destructive to property, and
will make a still harbor, where vessels may lie during the
winter, It is estimated that the construction of the dam,
which would be 2,700 feet long and 900 feet brond, would
raise the water two feet in the river and lower it ten feet in
the harbor. This would give a head of twenty-five fect for
mills, elevators, and factories, and the transporlation of
freight. The dam would afford aroadway across the river,
upon the construction of a bridge from St. Helen's Island
to St. Lambert, thus removing the necessity of a tunnel.
The roadway could be utilized for a railway, a road for car-
riages and foot passengers, The estimated cost of the im-
provement is £7,000,000.

APPARATUS FOR REMOVING ICE FROM RAILROADS,

The engraving shows an improved apparatus for remov-
ing snow and ice from railroads and streets by means of
heat. The invention consists of adouble furnace mounted
on wheels, which are incased in the fire boxes of the fur-

i
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ARATUS FOR REMOVING ICE FROM RAILROADS.

Dsce, so that in use the entive apparatus, including the
wheels, will become highly beated, so that the snow and ice
will not only be melted by radiant beat, but by the actual
eontact of the hot surfaces of the furnace and wheels, This
Spparatus was recently patented by the late E. H. Anga-
far, of Now Orleans, La.

Erigsson's Now Submarine Gun.

The protracted trials conducted on bonrd the Destroyer to
st {ta submarine gun terminated lnst week. Having, says
the Army and Navy Journal, in a previous lssue described
this novel type of naval artillery, it will suffice o remind

A rier of the submarine gun, io addition to the swiftness of its |

wheel bub for vebicles in such mauner that the
wheel will yield sufficiently when undue and
sudden struips or jurs may come upon it Lo re-
ceive the force of the blow and shield the other
portious of the vehicle from the destructive
effects of such action, as well as to afford ease
and comfort of motion to the occupant; and the
improvement consisis in securing the inner ends
of the spokes to rim plates, to form a fixed and
solid connection therewith, the rim plates being
loosely seoured to the butt flanges and bdx of
the hub, so that it is free to move in a vertical
plane, but prevented from moving laterally and
limited 10 its vertical movement by an elastic
packing interposed between the inner ends of
the spokes and the hub box. i

Mr. Francis G. Powers, of Moweaqua, IlI.,
bas patented an improvement in the class of at-
mospheric clothes pounders, that is to say,
pounders which are constructed with one or
more chambers or cavities in which the air is
alternately compressed and allowed to expand
at each reciprocation.

An improved means for counecting the body

HAND POWER BAND BAW.

acquninted with the laws of hydrostatics and the enormous
resistance offered to bodies moyving swiftly through water,
that the determination of the proper form of projectile for
the submarine gun has demanded protracted experiments,
commencing at the beginning of June and continued up to
last week, as before stated. The greater portiou of these ex-
periments, it should be observed, has been carried out with
a gun 80 feet long, 15 inches caliber—not a breech-loader,
however, us in the Destroyer, but a muzzle-loader, suspended
under the bottom of two wrecking scows, the gun being
lifted above the walter, after each shot, by shears and suit-
able tackle. The present projectile of the Destroyer is the
result of the extended trials referred to; its length is 25 feet
6 inches, diameter 16 inches, and its weight 1,500 pounds,
including 250 pounds of explosive materials. Weare not at
liberty at present to describe its form, but we may mention
that the great length of the body and the absence of all inter-
nal machinery enable the constructor to carry the stated
enormous quantity of explosive matter. With minimum |
charge of powder in the chamber of the gun, the speed at- |
tained by the projectile reaches 310 feet in the first three sec-

onds.

The question may be asked, in view of these facts, whether
the boasted costly steam ram is not superseded by the cheap
aggressive syslem represented by the Destroyer. Evidently
the most powerful of the English steam rams could not de-
stroy an armored ship as effectunlly as the projectile from
the submarine gun, the explosion of which is capable of shat-
tering any naval structure.

1t should be borve in mind, also, that being protected by
heavy inclived transverse armor, the Destroyer, attacking |
bows on, can defy ordnance of all callbers.  Again, the car- |

projectile, can outrun ironclad sbips.

RECENT INVENTIONS.

Mr. Fraocis M. Osborn, of Port Chester, N. Y., hus
patented a covering for a horse that protects him from the
weather and from chafing, The blanket has a band, also |
stays nund straps, the use of which does nway with the sur-

cingle und affords n most eflicient protection for the horse,
and may bo easily worn uoder hurness fn wet weather or at
other times, when desirable, |

A novel device, designed especially for contalning boxes of
cigars and protecting aund displaying their contents, has been
patented by Mr, Robert B, Dando, of Alta, Iowa.  The io-
vention consists of 4 case containing shelves, on which are
fixed the covered cigar or other boxes, cords conoecting the
box lids and ense doors, so that the opening of the case doors
causes tho box lids to open,

An improved bottla stopper has been patented by Mr,
Androw Walker, of Cincinnati, 0. The invention consists
in combining with the stopper caps conunected by an inter
medinte spring,

Mr. Jumes B. Law, of Darlington Court House, 8. C.,
bus patented an improved construction of buckle for fust-
ening the ends of cotton and other bale bands; it consists io
a buckle baviog o permanent soat for one énd of the bnle[
bond, a central opening, into which the other end of the
baod is entered through an oblique channel, and a bar off-
setting from the plane of the buckle, notched or recossed o
| prevent lateral movement of the band, snd connecting the |

of o baby carriage to the runuiog gear bas been

patented by Mr. Charles M. Hubbard, of Colum.

bus, Obio. It consists in supporting the rear

end by one or more coil springs, and hinging
the front portion of the body to a pair of upturned supports
rising from the front axle,

An improved ferrule for awl handles has been patented by
Mr. Jules Steinmeyer, of St. Louis, Mo. The object of this
invention is to prevent splitting of the handle, to secure both
the ferrule and leather pad firmly in place, and to furnish
a durable and serviceable awl handle.

NEW TELEGRAPH INSULATOR.
" The insulator represested in the annexed engraving was
originally designed to meet the requirements of South Ame-
rican telegraph service, but it is equally well adapted to
lines in other places. The main idea is to avoid breakage
from expansion and coutraction in a climate subject 10 sud-
den changes of temperature, and to avoid the mischief oc-
casioned by a well known South American bird, the *“hor-
nero,” by building nests of mud on the brackets and insula-
tors. 'With this insulator these nests cannot caunse a weather
contact or earth; on the contrary, the pest rather improves
the insulation. The sectional view, Fig. 2, shows the con-
struction of the insulator and the maoner of fastening it to
the cross arm or bracket. A rubberring is placed between

f(be upper end of the porcelain insulator and the cross arm,

nnd another similar ring is placed between the head of the
suspending screw and the bottom of the insulator. It will
be noticed that with this construction the insulator cannot

Figl

IMPROVED TELEGRAPH INSULATOR.

be broken by the contraction of the screw or by the swelling
of tho cross-plece. This insulator can be used on an iron

| bracket and in connection with either iron or wooden posts,

and 18 in every way more secure than the insulators in com-
mon use, The frat cost of these insulators compares favor.
ably with the cheapest in market, while it is Jess liable to
breakage, lasts longer, and gives better results, It has been
patented in this country and in Europe.

Further information may be obtained by addressing Mr, J.

H. Bloomfield, Concordia, Entre Reos, Argentine Repu
South Awerica, -
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BUSINESS COLLEGES,
PACKARD'S NUSINESS COLLEGE.

There are two very gencral prejudices against the class of
soliools known as business colleges.  One is that their chief
aim—noxt toliving the pockets of their proprietors—is (o
turn ont eandidates for potty clerkships, when the country
i% slready overrun with yousg men whose main ambition is
to stand at a desk and ** keep books.”  The other is that the
practieal cutcomo of these institutions is aswarm of coneelted
flourishers with the pon, who, because they have copied a
sel or two of model neoount books and learned to imitate
more or less cleverly certain illegibly artistic writing coples,
imagine themselves competent for any business post, and
worthy of a much higher salary than any merely practical
accountant who has nover been (o a business college or at-
tempted the art of fancy penmanship ns exhibited in spread
cagles and impossible swans,

As a rule popular prejudices are not wholly unfounded in
reason; and we should not feel disposed to make an exczp-
tion in this onse.  When the demand arose for n more prac-
tieal schooling than the old-fashioned schools afforded, no
end of writing masters, utterly ignorant of actual business
life and methods, bastened to set up ill managed writing
schools which they dubbed *“ business colleges,” and by
dint of advertising suceeeded in calling in a multitude of as-
pirants for clerkships. In view of the speedy discomfiture
of the deluded graduates of such schools when brought face
1o face with actual business affairs, and the disgust of their
employers who had engaged them on the strength of their
alluged business training, one is not g0 much surprised that
prejudice against business colleges still prevails in many

880,
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needs. Nevertheless, in whatever line in life a man's course | In this the student will have the advantage over the un
may (all, a practical business training will bono hinderance | educated clerk of the same age and equal worth and
to him, while the lack of it may ben serious binderance, The  capacity, in that he will understand more or less practically
school of expericnce 18 by no means to be despised. To as well as theoretically the duties of those above him, and
many it is the only school availuble, But unhappily its | will thus be able to advance to more respousible positions
teachings are apt to come too late, and often they are futally 08 mapidly as hig years nnd maturity may justify, It is ob.
expensive.  Whoever can attain the needed knowledgo in o | vious that the knowledge which makes an expert aceount.
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Lquicker and cheaper way will obviously do well go Lo obtain

actunl business, is the proper function of the true business
college.

Our purpose in this writing, howeyer, was not o much (o
{enlarge upon tho utility of business colleges, properly so
{ called, as to describe the practical working of a represontsa
| tive institution, choosing for the purpose Packard’s Business
College in this city.

8. Puckard, the present proprictor. It formed the New
York link in the chain of institutions known as the Bryant
& Stratton chain of business colleges, which ultimately

the United States and Canada.  In 1867 Mr, Packard pur-
chased the Brynnt & Stratton interest in the New York Col-
lege, and changed its name to Packard’s Business College,
retaining the good will and all the co.operative advantages
of the Bryant & Stratton nssocintion. The original pufpose
of the college, anits name implies, wos the education of young
men for business pursuits, ‘The experience of over twenty
years has led to many improvements in the working of the

it; and the supplying of sueh practical knowledge, and the |
training which may largely take the place of oxperience in |

embraced fifty co-working schools in the principal cities of |

quarters, as that the relatively few genu-
ine institutions should have been able

ant will in all probability suffice for the general business
requirements of professional men, the inberitors of pro:
perty and business, manufacturers, mechanics, and others
to whom bookkeeping and other business arts are useful
uids, but not the basis of a trade, For the last-named
clweson, and for women, shorter periods of study are pro-
vided, and may be made productive of good results,

A sufficient idea of the general working of the college may

be obtained by following a student through the several de-
! partments. After the preliminary examination a student who
This school was established in 1858, under the name of | is to take the regular course of study enters the initillory
| Bryant, Stratton & Packard’s Mercantile College, by Mr. 8. |room. Here be begins with the rudiments of bookkeeping,

the study which marks his gradation, The time not given
to the practice of writing, and to recitations in other sub
jects, is devoted to the study of accounts. He is required,
first, to write up in “ skeleton " form—that is, to place the
dates and amounts of the several trausactions under the
proper ledger titles—six separate sets of books, or the re
cord of six different business ventures, whoerein are ex-
hibited as great a varicty of operations as possible, with
varylng results of gains and losses, and the adjustment
thercof in the partners' accounts, or in the account of the
sole proprietor, After getting the results in this informal
way—which is done in order as quickly as possible to get
the theory of bookkeeping impressed
upon his mind—he i8 required to go

10 gain any creditable footing at all.

over the work again carefully, writing

The single fact that they have over-
come the opprobrium cast upon their
pame by quacks, so far as to maintain
themselves in useful prosperity, win
ning a permancnt and honorable place
among the progressive educational jn-
stitulions of the day, is proof enough
that they have a mission to fulfill and
are fulfilling it. This, however, is not
simply, as many suppose, in training
young men and young women to be
skilled sccountants—a calling of no
mean scope and importance in itsell
—but more particularly io furnishing
voung people, destined for all sorts of
callings, with that practical knowledge
of business affairs which every man or
woman of means has constant need of
in every-day life. Thus the true busi-
ness enllege performs a twofold func-
tion. As a techunical school it trains
its students for a specific occupation,
that of the accountani; at the same
time it supplements the education not

up with neatness and precision all the
principal and auxiliary books, with the
documents which should accompany
the transactions, such as notes, drafts,
checks, receipts, invoices, letters, ete.
The work in this department will oe-
cupy nan industrious and intelligent
student from four to six weeks, de-
pending upon his quickness of per
ception and his working qualitics.
While progressing in his bookkeeping,
be is pursuing the collatersl studies,
a certain attainment-in which is essen-
tial to promotion, especially correcting
any marked deficiency in spelling, arith-
metic, and the use of language,

Upon a satisfactory examination the
student now passes to the second de
partment, where a8 wider scope of
knowledge in accounts is opened (o
him, with & large amount of practical
detail familiarizing bim with the actual
operations of business. The greatest
care is taken to prevent mere copying

only of the intending merchant, but
equally of the mechanic, the man of
leisure, the manufacturer, the furmer,
the professional man—in short, of any one who expects to mix | school, and to a considerable enlargement of its scope and
with or play any considerable part in the affairs of men, The | constituency, which now includes adults as well as boys,
mechunic who nspires to be the master of o successful shop | especinl opportunities being offered to mature men who
of his own, or foreman or manager in the factory of another, | want particular instruction in aritbmetic, bookkeeping,
will have constant need of the business hiabits and the know- | penmanship, correspondence, and the like.
ledze of business methods and operations which a properly | The teachers employed in the college are chosen for their
conducted business school will give him, The same is true | practical as well as their theoretical knowledge of business
of the manufacturer, whose complicated, and it may be ex- | affairs, and every effort is made to secure timeliness aod sc-
tensive, business relations with the producers and dealers | curncy in their teachings. Constant intercourse is kept up
who supply bim with raw waterial, with the workmen who | with the departments at Washington as to facts and changes
convert such material into finished wares, with the merchants | in financial matters, and also with prominent business
or agents who market the products of his factory, all require | bouses in this and other cities. Among the recent letters
bis oversight and direction. Indeed, whoever aspires to | received in correspondence of this sort are letters from the
something better than a hand-to-mouth struggle with pov- | Secretary of State of every State in the Union with re-
erty, wheiher ns mechanie, farmer, professional man, or | gard to rates of interest and usury laws, and letters from
what not, must of necessity be to some degree a business | ench of our city banks as to methods of reckoning time on
man; and in every position in life business training and a | paper, the basis of interest calculations, the practices con-
practical koowledge of financial affuirs are potent factors in | corning deposit balances, und otber business matters sub-
securing sucoess. | Jeot to change. The aim of the proprietor is to keep the
How different, for example, would have been the history | ¥chool abreast of the demands of the business world, and to
of our great inventors had they all possessed that knowledge omit nothing, cither in his methods or their enforcement,
of business affairs which would have evabled them to put | necessary to carry out his purpose honestly and completely.
their inventions in a business like way bofore the world, or | An idea of the superior bousing of the college will he ob.
before the capitalists whose assistance they wished to lnvoke. | tained from the views of half a dozen of the rooms at No
The Yistory of iovention is full of Dlustrations of men who | 805 Broadway, as shown in this jssue of the Sciesrivic
have sarved with valuable patents standing in their names | AMericaN—the finest, largest, most compact, and convenient
~pntents which bave proved the basis of large fortunes to | suite of rooms anywhore used for this purpose.
those who were competent to develop thoe wealth that was |  The college 1s open for students ten months of the year,
In them.  How often, oo, do we seo capable and ingenious | five days ench week, from half pust nine in the morning
and skiliful meehanios confined through 1ifo to o small shop, | until half past two in the afternoon,  Students can entor gt
:);:Iz:"cll:)l‘:mﬂnnlo position fn a large abop, solely throngh | any time with equal ml'v:mlugu, the instruction being for the
Iy Lo manage the aflfairs of o larger business. On | most part individual. The course of study cun be com.
::0.0:::;::’(;:.'::‘!‘:‘:: unc;x‘u'\'mnu thing to see what might ‘ pleted in about a year. The proprietor holds that with this
i e m.;:‘: 'l'- ' lm'u been falrly thrast upon l umuu'n‘l of study a boy of seventeen should be nble—
o Soadh. s dhwrou:lml;"" »'y l:m urgency of popu-| 1, To take n position us assistant bookkeeper in almost
v e Tt o ey‘) ‘I"ll:](l gnorance of business | any kind of business; 2. To do the ordinary correspondence
which fell to the owzar’s h::; ;m properly the larger affuirs | of a business house, so far ns good writing, correct spelling,
- e tnlnh: ' s : grommatical c':"mlruvliun. and mechanionl requisites are
) folife: Manyh : B 18 no .l e only condition of | concerned; 8, To do the work of nn entry olork or eashier;
ucoens ¥ have it and fail; others bogio without | 4. To place bimself in the direct line of promotion 1o any
‘{l‘;:du::fﬁd;hg“nmx a WOf.Hng knowledge o('bu-\lm-m af- | desirable place in business or life, with the certainty of hold-
gh the exigencies of their own increasing bisiness ing his own nt every stop.

LECTURE AND RECITATION ROOM,

and to throw the student upon his own

resources, by obligivg bim to cor-

rect his own blunders, and to work
out his own results; accepting nothing as final that has
not the charactoristics of real business. Much care is be-
stowed in this department upon the form and essential
matter of business paper, and especially of correspond-
ence. A great variety of letters is required to be written
on nssigned topics and in connection with the business
which is recorded, aud thorough instruction is given in
the law of negotisble paper, contracts, ete. During all
this time the student devotes from bhalf an bour to an
hour daily to penmanship, a plain, practical, legible band
being aimed at, to the exclusion of superfluous lives and
flourishes. 1t is expected that the work in the first and
second departments will establish the student in the main
principles of bookkeeping, in its general theories, and their
application to ordinary transactions. .

In the third department the student takes an advanced
position, and is expected, during the two or fhree months
he will remain in this department, to perfect himself in the
more subtle questions involved in accounts, us well as to
shuke off the crude belongings of schoolbay work, He will
be required to use his mind in everything he does—to de-
pénd as much as possible upon himself. The work which
ho presents for approval Lere must bave the characteristics
of business, Tlis Jetters, statements, and papers of all kinds
are critically examined, and approved only when giviog
evidence of conscientions work, as well as coming up 10
striol business requirements,  Before he leaves this depart-
mont Le should be versed in all the theories of accounts;
should write an necoptable business iand; should be able to
exoouto o faultless lottor so far as relates to form, spelling,
und grammatical construction, should have a fair knowledge
of commercial lnw, and bave completed bis arithmetical
Course,

The next stop is to reduce the student’s theoretical know-
ledge to practice, in o department devoted to actual busl:
ness operations.  This business or finishing department is
shown at the upper left corner of our front page illustra:
tion. The work-in this department s a8 exacting and os
roal ns the work In the best business bouses and banks, At
the extremo ond of the room is a bunk in complete opers:
tion, as perfeot in its functions us uoy bavk in this city or
clsowhere.  The records made fn I books come from the




‘ gaged in differont 1
of business at their desks and in the offices, 'l‘;m m:':l’:

ofice adjoining the baok, on the right, is o post offiee, (he
only one in the country, perhaps, where tygo civil sorvice
rules are strictly observed,  In connection with it v a trans.

tion office.  From fifty to a hundred lotters dully are
received and delivered by the post office, written by or to
the students of :IM. department,

The correspondence thus indieated % on pot only be-
tween the students of this college, bmx':t:wcmumcmbgm of
this and other similar Institutions in different parts of the
country, A perfected system of intercommunication has for
years been in practico between co-ordioate schools In New
York, Boston, Brooklyn, Philadelphia, Chieago, Baltimore,
and other cities, by whioh is carried on an elsborato selieme
of interchungonble business, Hetlo less real 1 s operations
~and results than the more tangible and obtrusive activity
which the world recognizes as business,

The work of the transportation office corresponds with
that of the post office in its simulation of reality, The al
leged articles handled are represented by packages bearing
all the charactoristic marks of freight and expross packages,
They are sent by mall to the transportation company, and
by this ageney dellvered to the proper parties, from whom
the charges are colleoted in due form, and the requisite
vouchers passed.  Whatever is necessary in the way of mu-
nipulation to secure the record oncither hand s done, nnd,
40 far as the clerical duties are concerned, there 1§ no differ-
ence between handling pileces of paper which represent mer-
chandise and handling the real article.

In the bank is employed a regular working force, such as
may be found in any bank, consisting of a collector or run-
ner, a discount clerk, a deposit bookkeeper, a general book-
keeper, and a casbier. The books are of the regular form,
and the work is divided a8 in most banks of medium size,
and the business that is presented differs in no important
particular from that which comes to ordinary banks, After
getting & fair knowledge of theory, the student is pluced in
this bank. He beging in the lowest place, and works up
gradually to the highest, remaining long enough in ench
position to acquaint himself with its duties. He is mado
familiar with the form and purpose of all kinds of business
paper, and the rules which govern a bank’s dealings with its
customers, He gots a practical knowledge of the law of
indorsement and of negotiability generally, and is called
upon to decide important gquestions which arise between the
bank and its dealers.  Wherever he finds himself at fault he
hus access to a teacher whose duty it is to give the juforma-
tion for which he asks, and who is competent to do It

Throughout the whole of this course of study and prac-
tice the students are treated like men and are expeoted to
‘behave like men,

The college thus becomes a self-regulating community, in
which the students learn not only to govern themselves, but
Ao direct and control others. Asoue isadvanced v position

_ his respousibilities are increased.  He is first & merchant or
agent, directing his own work; next, a sub-munager, and
finally manager in n general office or the bank, with clerks
subject to his direction and criticisio, until he arrives at the
exalted position of ‘ superintendent of offices,” which
gives him virtual control of the department. This is, in
fact, an important part of his training, and the reasonable
effect of the system is that the student, being subject to
orders from those above him, and remembering that he will
shortly require & like consideration from those below him,
concludes that he cannot doa better thing for his own future
comfort than to set a wholesome example of subordination.

This, however, is not the only element of personul disci-
pline that the college affords. At every step the student’s
conduet, character, and progress are noted, recorded, and
securely kept for the teacher’s inspection, as well as that of
his parents and himself.  Such records are kept in the bud-
get room, shown in the lower left corner of (he front page,

This budget system was suggested by the difficulties en-
countered in explaining to parents the progress and standing
of their sons. The inconvenience of summoning teachers,
aod of taking students from their work, made necossary
some siapler and more effective plan, The fiest thing re-
quired of u new stodent 15 that he should give some nceount
of bimself, and to submit to such examinations and tests ns
will sequaint his teachers with bisstatus.  This account nnd
these tests constitute the subject-matter of his first budget,
which is placed at the bottom of his box, and every four
weeks theresfter, while he remains in the school, he 18 re
quired to present the results of s work, such s his writ
ten examinations in the various studies, s test examples in
arithmetie, his French, German, and Spamsh translations
and exercises, various letters and forms, with four weckly
specimens of improvement in writing, the whole to be form,
ally submitted to the principal . an accompunying lotter;
the letter itsell to exhiit what can be thus shown of 1m.
provement in writlng, expression, and general knowled ge.
These budgets, aceumulating month by month, are made to
cover as much as possible of the student’s school work, and
to constitute the visiblo stops of his progress,

Besides ths is & character record, kept i asmall book ns
signed to cach student, every student huving freo necess to
il own record, but not Lo that of any fellow studant. Each
book contains the record of n student’s deportment from the
first to the fast day of s attondance, with such comments
aod recommendations a4 lis several teachers may think
likely to be of encoursgement or caution to him,

In addition to the strictly technicw trauniog furnisbed by

the collego, there Is glven also not a Mitle collateral fn.
struction ealenlated to be of practioal use (o I)'uulnou
mon,  For oxample, aftor roll call every morning some little
time is spont In exercles denigned to cultivite the art of in.
telligent oxpression of ldeas, Eaol doy n number of students
are appointed o roport orally, in the nssembly room, upon
Such matters or ovents mentioned n the previous duy'l; news
PApers as may striko the speaker as Interesting or Important,
Or the student may describe his personal observation of any
event, invention, manufacture, or what not; or report u;n;n
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stormy wenther nround Now York and Boston.” Mr. Ven-
nor's Intest predictions are that the coming month will be
decidedly cold, with tremendous snow-falls during the lat-
tor inlf and carly partof Junoary, causing destruetive block-
ades to railronds,"”

—,etr—
The London Underground Hallway.,
The opening recently of the extension of the Metropolitan
Railway to Harrow, and the early commencement of snother
of the lines of the company, give especisl prominence 1o it

the condition, history, or prospects of uny art, trade, or

business undertaking.  This not to teach oloot
: ach vlooution, but to s ilw
train the stadent to think while standing, and to sxpress him- e

T ¢ . g line carry more thao the hundreds of miles of line of eom:
Ml:n':’ r':lC':'i::g‘l:":;::‘:ir‘;:.‘"";:':lif" ;:""‘Iy yF [ panies such as the London and North Western or Great
guagen likely to bo re- | Western,  Seventeon years ugo—in 1863—the Metropolitan

quired in business intercourse or correspondence: in pho-‘ g g
nography, 8o far as it muy be required for hunh'u--n - iy jod 1ess Khan 10,000,000 passEery S e e
Posce;. | commercial Taw FalkbIYD” to'. baskal LU |work of the following twelve months it carried less than
; niracts, nogotiable 12,000,000, But yeir by year, almost without exception,

paper, ngeuncied, partnerships, insurance, aod other business the number of passengers has grown. In 1885, over 15.000,-

proceedings nud relations; political cconomy, and incident- . . p' § y . - g b/
ally any and every toplo s knowledie of Wh'l " 000 passengers were carried; io 1867, over 28.000,000; and
l)rt'mlicnl use o h;lnincss men, 8 o e B e O,
In Al this the ulilmate end and aim of the fastract] The years that bave since passed h.avc swollen that number.
offered are practical workable results, Me, Pnzknr:l ::cn:l: l.“ B T A A
education a8 a tool.  If the tool has no edge, is not ml:mcd ilf: :a::::;)cerw of 1672 rn{x:'::df;;' "';'ffs’és“.".drﬁi utl:slgg 6':;;
Lo its purpose, 18 not practically usable, it s worthloss s T caod to K8 1950005 ooy
tool. “This dea is kept prominent in 1l the work of the and in 1670 o 00,7470 the presnt yeurthere s b
college, and its genernl results justify the position thos a further mjvm;ce 'u,»c -numbcr pm;»riedy for the first six
taken, The graduates are not turned out s finished busi- | months of the present year being 81,592,420, When it is
:‘::: :1'::' ‘1’; ";h)‘t O‘;""‘ﬁk’::“? ‘l':l'!l!glllt‘"'.("‘fl'lf;:‘e::m(;:mld “'W":l’d borne in mind that this is equal to 7,232 passengers every
not recommend them as bank cnsble;n or pmldc[:no:.m::r n: :_.l:uf;m?dl;l;‘; (;il::;;e:;‘il!h :: :::‘: .W{O:ffu t:y l‘ilr‘)i :;Tkp:yi:
managers of large or small enterprises, but simply as having shgixlly‘ less than 25 miles, the fecundity in traflic of the
& knowledge of the duties of-accountantship. They rarely | metropolitan district must be said to be marvelous. It is to
fail to fulfill reasonable expecln?'!ons; and the§ are not re- be regretted that the official aceount from which these fig:
sponsible for unreasonable ones. ures are given does not give any idea of the number of pas-
PR l;.‘“‘:“: e u;ngclrs in llhci different Irlass;:s. for ~;:.lclh.n mlu;nl would be
9 ol value: t is amarvelous fact in the history of locomotion
The fourteenth annnal convention of the American Tnsti- | that this great passenger traffic is worked with not more than
tute of Architects began in Philadelphia, November 17. Mr. |53 engines, while the total number of carriages, 195, is in
Thomas U. Walter, of Philadelphia, presided, and fifty °l'lcompari.son with the number of travelers in them a marvel
more prominent architects were present. In his annual ad- i railway history. But it is folerabiy clear that there is yet
dress the president spoke of the tendency of the architectural | g yast amount of undeveloped metropolitan traffic, and it is
world as decidedly in the direction of originality. Butlittle also certain that as that traffic is developed the future of the
No‘er:tsim: ;s paid to the lypclh of building drawn from the Metropolitan as it attains more completeness will be brighter
works of by-gone ages or to the mannerisms of the more re- | even than it has been in the past. The greatcity ismore and
cent past. Progress in the development of the elemonts of more the mart of the world, and the traficand travel to and
taste and beauty, and the concretion of wsthetic principles in it must increase, That increase will be shared in consid-
with common seuso in architectural design, are now every- | crable degree by the ““underground” companies, and as they
where apparent, The responsibilities of architects are greater | have shown that their capabilities of traffic are almost bound-
than they have ever before been; the growing demand of the | less, it may be expeoted that the oldest and the chief of these
times calls for intelligent studies in all that relates to archi- | il in the early future know o growth as continuous if less

tecture, whether it be in the realm of msthetics, in sciences | rapid than in the past.

that relate to construction, in the nature and propertics of | e take the above from the Eugineer, London. In thiscity
the materials used, in the atmosphere that surrounds us, orin | there are now existing 27 miles of elevated steam railways for
the availability of the thousand-and-one useful and ingenious local passenger tmmv.f These roads have carried during the

The Metropolitan Underground Railway is emphatieslly the

inventions that tend to promote the convenience aud com-
pleteness of structures.

Papers "were read by Mr. A.'J. Blood, of New York, on
““The Best Method of Solving the Tenement House Prob-
lem;” Mr. George T. Mason, Jr., of Newport, on ‘* The
Practice of American Architects during the Colonial Period ;"
Mr. Robert Briggs, of Philadelphia, on “ The Ventilation of
Audience Rooms;” Mr. T\ M, Clurk, of Boston, on ** French
Building Laws, etc."”

The following named officers were elected: President, T.
U. Walter, Phbiladelpbin; Treasurer, O. P. Hatfleld, New

York; Secretary, A.J. Blood. Trustees, R. M. Hunt, H. |

M. Congdon, J. Cady, Napoleon Le Brun, New York., Com-
mittee on Publication, R. M. Upjohn, New York; T. M.
Clark, Boston; John MeArthur, Jr., Philadelphing A, J,
Blood, H. M, Congdon, New York. Committee on Educa:
tion, W. R. Narr, Boston; Russell Sturgis, New York; N,
Clifford Ricker, Champugne, 1L; Henry Van Brunt, Bos-
ton: Alfred Stone, Providence.  Corresponding Secretary,
T. M. Clark, Boston,

The time and placo of the next avoual convention were
left to the Board of Trustees, with a request that Washing-

ton be selected,

B Sy .
A

Vonnor's Winter Predictions,

He communicatos ns follows to the Albany Argus: ““ Do
comber will, in all probability, open with little snow, but
the weather will be oloudy, threatening snow fulls.  During
the opening daysof the month, dust, with tho very lght mix
ture of snow which may buave fallen, will bo swept in
flurries by the gusty wind. There will probubly be same snot
from about the 4th of the month,  With the second quarter
of the month colder weather will probably set in with falls
of snow. The furmers will be ablo to enjoy sleigh rides in
the cold, exhilarating afr, hut good sleighing need not be ex
peeted until after the middle of the month. There will be
a spell of muld weather ahout the 18th and 14th,  Aftera
brief mterval of mild weathor, during which more snow will
fall, the third quarter of tho month will probably see blus
tering and ol weathor—n cold annp with heavy snow storms
and consequent good sleighing,  Very cold wenther may bo
oxpected duriog this quartor. The Inst quarterof the month
will brang milder weather, but will ferminnte, probably, with
hegvy snow-fulls and stormy weathor; in fact, the lieaviest
snow falls will be toward tho end of the month, and snow
blockades may bo looked for, the snmy falls extending far
to the southwiard. possibly us far as Wushipgton, with very

| past year 61,000,000 of passengers. In this service they em-
| ploy 175 locomotives and 500 passenger cars. It is a terri-
ble nuisanee to have these locomotives and cars constantly
 whizzing through the public streets; still the roads are a
great accommodation. The only nnderground railway In
| this city is that of the New York Central and Hudson River,
4 miles in length, extending under Fourth avenue from
Forty-second street to Harlem River. Over this road the
enormous traffic of the Central, Harlem, und the New Haven
ronds, with their connections, passes, Butso removed from
! public sight are the cars and locomotives that the existence
of this underground railway is almost forgotten.
—— -
Tempering Chisels.
A practical mechanic communicates to the SommNTIFIC
| AMERICAN the following: In hardening and tempering a
cold chisel care should be taken to have a gradual shading
of temper. If there is a distinct boundary line of temper
color between the hard cutting edge and softer shank por
tion, it will be very apt to break at or near that line, The
cutting edge portion of the chisel should be supported by a
backing of steel gradually diminishing in hardoess; and so
with all metal cutting tools that are subjected to heavy
strain. Not every workman becomes uniformly successful
In this direction, for, 1n addition to dexterity, {t requires a
nice perception of degree of heat and of color in order to
obtuin the best result,

Mr. A. A. Kxupsox, of Brooklyn; N. Y., has lately per.
fected and patented o system of protecting oll tanks from
lightning, which 8 approved by several prominent elee-
tricinns,  The invention (ncludes a device for distributing a
spray of water over the top of the tank for condensing the
rising vapor and cooling the tank; a system of hghtning
conductors connected with a gutter surronnding the tank,
nnd a hollow earth terminal connected with the gutter by
n pipe, and designed to moisten the earth, and at the same
tume prevent the earth around the lerminal from becoming
saturnted with oil,

e ——
A conrEsPONDENT of tho OArdstian Union, writing from
Constantinople, says that Abd ul Hamid, the Sultan of
Turkey, reads the SOENTIFIC AMERICAN, the eugtaving
i which seem to specmlly interest him. 'ﬂn
that whatever 1n hterature the Sultan may chanoe
of which he thinks may interest him, e has translated into
Turkish. )
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AMATEUR MECHANICS.
A SIMPLE SINOLE-ACTING STEAM ENGINE.

The great bugbear staring the amateur mechanic in the
face when be contemplates making a small steam engive 1s
the matter of boring the eylinder. To bore an iron cyhnder
on & foot Iathe is difficult even when the lathe is provided
with sutomatic feed gear, and it is almost impossible with
the ordinary ight latbe possessed by most amateurs. To
bore & brass cylinder is easier, but even this is
difficult, aod the cylinder, when done, is unsat-
1sfactory on account of the difficulty of adapting
a durable piston to it

The engraviogs show a simple steam engine,
which requires no difficuit lathe work; in fact
the whole of the work may be done on a very
ordinary foot Iathe. The engine is necessarily
single-acting, but it is effective nevertheless, be-
ing about 1-20 H. P., with suitable steam supply.
1t is of sufficient size to run a foot lathe, scroll
saw, or two or three sewing machines.

The cylinder and piston are made from man
drel drawn brass tubing, which may be pur
chased in any desired quantity in New York
city. The fittings are mostly of brass, that be-
ing an easy metal to work.

The principal dimensions of the engine are as
follows:

Cyl'nder.—Internal diameter, 13§ in; thickness, 1§ in.;
length, 3 in

Piston.—External diameter, 134 in.; thickness, 332 in.;
lensih, 3X n

Leagth of stroke, ¢ i,

Crask pin.—Diameter, 4§ in.; length of bearing surface,
% in.

Connecting rod.—Dameter, 5 16 in.; length between cen-
ters, 5§ .

Shafe. —Diameter, & In.; diamcter of bearings, 1§ In;
length, 6 In.: distance from bed to center of shaft, 136 in.

Fiywheel, —~Diameter, 8 in.; weight, 10 1b.

YValve.—Diameoter of chamber, 9-16 in.; length, 14 in;
width of valve face working over sapply port, 3 82 in.;
widh of space under valve, 3 in.; Jength of the same, 1 in.]
disrance from center of valve spindle to center of cocentric
rod pla, 3f In

Ports, sapp'y.—W idth, 1.16 inch.: Jength 1in. Exhaust,
—Widih, % in.; length, 1 in ; space between ports, 5-16 in

Pipes. —Stenm supply, 3 in.; exhanst, ¥ in.

Eccontric,—Stroke, % in.; dismeter, 1 316 in.
length of eccontric rod between centers, 83§ in.

Cut off, &

Thickness of base plate, 3§ in.

Wooden base, 63 In x 8 In.: 2% in. thick,

Thickness of plate supporting cylinder, 3§ in.

Total height of engine, 1334 in.

Distance from base plate 1o under side of cylinder bead.
¥4 In.

Diameter of vertical posts, 9-16 in.; distance apart, 3§
in.; length between shoulders, 634 in.

Base plate fastened to hase with 4§ in. bolts,

The connecting rod, eccentric rod, crank pin, and shaft,
are of steel. The eccentric-strap aud flywheel are cast iron,
and the other portions of the engine are of brass, The
screw threads are all chased, and the flange, @, and head of
the piston, F, in addition to being screwed, are further se-
cured by roft solder.

Fig. 1 shows the engine in perspective. Fig 2 is a side
elevation, with parts broken away. Fig. 8 is a vertical
transverse section. Fig. 4 is a partial plan view. Fig.
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steel with Lrass ends. The lower end, which receives the
crank pin, is split, and provided with « tangent screw for
taking up wear. The cravk pin is secured io the crank

disk, I, by a nut on the back. The eccentric rod, J, is of
steel, screwed at its lower end into an eccentric strap of
cast or wrought iron, which surrounds the eccentrie, K.
The valve, L, is slotied in the back 1o receive the valve
| spindle, by which It is oscillated. The ports are formed by

Fig. 1.—SIMPLE SINGLE-ACTING STEAM ENGINE.

drilling from the outside, and afterward forming the slot
with a graver or small sharp chisel. The supply port, for
convenience, may be somewhat enlarged below. The holes
for the exhaust port will be drilled through the hole into
which the exbaust pipe is serewed. The chamber commu-
nicating with the exbaust is cored out in the casting.

The ensicst way to make the valve is to cut it out of a
solid eylinder turned to fit the valve chamber.

An engine of this kind will work well under a steam pres-

sure of 50 1b,, and it may be run at the rate of 200 to 250

5 is a detail view of the upper end of the conuecting rod | revolutions per minute.

and its connections; and Fiz
6 is a horizontul section taken
through the middle of the
valve chumber,

The eylinder, A, is thread-
ed externally for 1 inch from
its lower end, and the collar,
a, ¢ inch thick, is screwed
on and soldered. The face
of the collar is afterward
turned true. The same
thread answers for the nut
which clamps the cylinder in
the plate, B, aud for the
gland, b, of the stufling box,
which screws over the bevel-
ed end of the cylinder, and
eontaing fibrous packiog fill-
ed with asbestos or graphite.
The posts, C, are shouldered
at the ends and secured in
their places by nuts. Their
bearing surface on the plate,
D, is increased by the addi-
tion of a collar screwed on.
The posts are made from
drawn rods of brass, and
need no turning except at the
ends,

The cylinder liead, E,
which is a casting containing
the valva chamber, is screwed

. The piston, F, fits the
cylinder closely, but not ne-
cessarily steam tlight.  The
bead is screwed in and sol.
dered, und the yoke, G, which
receives the connecling rod

pin. Is Screwed into the head.
The counecting rod, H, is of

SIDE ELEVATION, SECTIONAL, AND DETAIL VIEWS OF SIMPLE ENGINE.
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It is desirable to construct a flat pasteboard model to
verify measurements and (o get the proper adjustment of
the valve before beginning the engine. M.

T
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MISCELLANEOUS INVENTIONS,

An improved finger ring has been patented by Mr. David
Untermeyer, of New York city, The object of this inven.
_tion is to furnish finger rings so constructed that

they can be opened oul to represent serpents,
and which, when being worn, will give no indi
cation of being anything more than rings.

An improved heel skate-fastener has been pa-
tented by Mr. Elijab 8. Coon, of Waterlown,
N. Y. 'This invention consists, essentially, of a
screw threaded bollow plug or thimble, o dirt
plate for covering the opening in the plug, and
a spring for holding the dirt platein place. This
fastener possesses soveral advanlages over one
that is permanently attached to the beel. Being
cylindrical, it is more easily connected, because
the hole for its reception can be wade with a com-
mon auger or bit without the necessity for last-
ing the boot or shoe or using a knife or chisel.
Being screw threaded it can be readily serewed
into place with & common screwdriver; this also
enables it to be screwed either in or out, in order
to make it fit the beel key. The screw thread
permits of screwing it in beyond the surface of
the heel, o as to prevent it from wearing out by
the ordinary wearing of the shoe.

An improved velocipede has been patented by
Messrs. Charles E. Tripler and William H. Roff,
of New York city. The object of this inven-
tion is to obtain a more advactageous applica-
tion of the propelling power than the ordipary
cranks, to avoid the noise of pawls and ratchets,
and to guard the velocipedes against being over
turned should oue of the rear wheels pass over
un obstruction,

Mr. Philip H. Paxon, of Camden, N. J., has
patented a machine that will cut lozenges in &
perfect manuver, and will not be clogged by the
gum and sugar of the lozenge dough.

Mr. John H. Robertson, of New York city, bas
patented an improved mat, which consists of
longitudinal metal bars provided with alternate
mortised and tenoned ends, and composed of
series of sockets united by webs and of wooden
transverse rods entered through said sockets and
held therein by vertical pins.

Mr. Charles F. Clapp, of Ripon, Wis, has
patented a novel arrangement of a desk aftachment for
trunks. The desk and tray may be lifted from the trunk
when the desk is either raised or lowered.

A combined scraper, chopper, and dirter has been pa-
tented by Messrs. Francis A. Hall and Nathaniel B, Milton,
of Monroe, La. The object of this invention is to furnish
an implement so constructed as to bar off a row of plants,
chop the plants to a stand, and dirt the plants at one passage
along the row, and which shall be simple, conyenient, and
reliable.
| Mr., Hermaon H. Cammann, of New York city, bas pa-

3 tented a basket so construct-
ed that it can be compactly
folded for transportation or
storage.

Messrs. David H, Seymour
and Henry R. A. Boys, of
Barrie, Ontario, Canada, bave
patented an improvement in
that class of devices that are
designed to be applied to
steam cylinders for introdue-
ing oil or tallow into the cy-
linder and upon the eylinder
valves. It consists of an oil
cup provided with a gas es-
cape, a scum breaker, an in-
terior gauge, and an adjust-
uble feed pipe extension.

Mr, Jobn H. Conrad, of
Chuarlotte, Mich., has patent-
ed a portable sliding gate
which will dispense with
hinges and which can be used
in nny width of opening. It
may be readily connected
with a temporary opening or
gap made in the fence.

An  improved reversible
pole and shaft for vebicles
lins been patented by Mr,
Francis M. Heuett, of Jug
Tavern, Ga. The object of
this invention is to so com:
bine the parts of shafts for
vehicles that they may be
readily transposed and re-
employed to form the tongue
without removing the thill

arms or hounds from
axle, b
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Mr. William Jones, of Kalamazoo, Mich., has patented
is particularly intended for shipping fourth class mail mat
tor. The feature of special novelty Is the means of fasten
ing the hinged cover.

Mr. Louis J. Halbert, of Brooklyn, N. Y., has patented
an improved slate cleaner, which is slmplo, convenlent, and
effective,

An improved boot, which is simple in ite mako, s well,
aod is convenient to put on and take off, has been patented
by Ellene A, Bailoy, of 8t Chavles, Mo. The boot is pro
vided with side seams, one of which isopen at its lower end,
and 15 provided with lnelng, buttons, or a like deviee, so
that it ean be closed when the boot is on the wearer's foot

— — O
THE HERCULES BEETLE,

In the handsome engraving berewith are shown the male
and female of the Hercules beetle (Dynastes herewdes) of Bra-
zil. Thefamily of the Dynastider comprises some of the largest
and most beautiful of the beetle
race, aud all of them are remark-
able for enormous developments
of the thorax and head. They
are all large bodied and stout
limbed, and by their great
strength abundantly justify their
generic name, Dynastes, which
is from the Greek and signifies
powerful. The larvie of these
beetles inhabit and feed upon de-
caying trees and other rotting
vegetable matter, and correspond
in size with the mature insects.
Most of them inhabit tropical
rogions, where they perform a
valuable service in hastening the
destruction of dead or fallen
timber,

An admirable example of this
family of beetles is the one here
represented.  In the male of the
Hercules beetle the upper part
of the thorax is prolonged into a
single, downward curving horn
fully three inches long, the entire
length of the insect being about
six inches. The heud is pro-
Jonged into a similar horn, which
curves upward, giving the head
and thorax the appearance of
WO enormous jaws, resembling
the claw of a lobster, The real
jaws of the insect are underneath
the lower horn, which projects
from the forepart of the head.
The under surface of the thorax-
horn carries a ridge of stiff,
short, golden-yellow hairs, and
the under surface and edges of
the abdomen are similarly orna-
mented.

The head, thorax, and legs are
shining Dblack; the elytra, or
wing-covers, are olive-green,
dotted with black spots, and are
much wrinkled. The wings are
large and powerful.

The female Hercules is guite
unlike the male. It is much
smaller, being not more than
three and a half inches long, is
without horns, and is covered
with a brown hairy felt.

These beetles are nocturnal in
habit, and are rarely seen in the
daytime, except in dark hiding
places in the recesses of Brazilian
forests.

A Poulterer’s View of Mecha~
nical Poultry Ralsing.

A prominent dealer in poultry,
Mr. H. W. Knapp, of Washing
ton Market, gives a discourag.
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ing opinion of the probable suceess of chicken raising by | and work ? .
He said recently when | chickens every February,

artificial means in this counlry.
questioned on this subject by n representative of the Eeen-
g Post:

‘1 went to France to study tbe matter, for if it can be
made to succeed it will make nun immense fortune, 8s it bas
already done in Paris. I was delighted with what 1 saw
there, aud the watter at first sight seems to be so fascinating
that T do not wonder that new men here are always ready (o
tuke hold of it as soon as those who have bought dear ex-
perience are only too glad to getout of it, Even clergymen
and actors are bitten with the desire to transform s0 many
pounds of corn into so many pounds of spring chicken,
The now  successful manager, Mackaye, speot about n
thousand dollars in constructing hatching machines and
artificial motbers in Connecticut, but he found that the stage
paid better, and his expensive devices may now be honght
for the value of old tin.

" Enthusingts will tell you that by the new discovery

!
chickens moy be made out of corn with nbsolute certainty
an improved box which s useful for various purposes, but |

In Paris this bas been done; but the conditions are entirely
differont here.  Thero the land Is vilusble, und they canvot
devole large Nelds to a fow bundred chiokens; the French
climite 18 50 uniform that the markets of Parls cannot be
spphied from the south with produce which ripeos or ms
tures before that of the nelghborhood of Paris; the price of
ohiokuns 1% o high nod lnhos
be glven with profit to one spring chicken than one of our

s cheap that more cure can

poultry rilsors could give to a dozen
of Inod, the climat
that even with steam we canpot ralse pouliry ahead of the

Here we have pleoty
south of us s 50 far advanced in warmth
south, and the margin of profit Is so small that one failure
with a large batch of chickens sweeps away the profits from
severnl successful exporiments

** When persons wanted me to go joto the project 1 declined
and was called an old fogy One
the enterprise in New Jersey, and at first was hailed us a
What was the result of all bhis outlay

man spent o fortnoe on

publie benefactor
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Slze and weight are
nnd that reminds continued Mr,
Kuapp, " that the newspapers ought Lo impress the country
people with the necessity of improving thelr poultry stock;
breeding in and tu is ruining poultry; every year the stock
I could
give you some striking examples from my experience of
forty years in the business,

matrously than the chicken business,

wanted In turkeys; me,"

we receive s deterforsting, aod this is the cause

Some years ago we poulterers
thought that ducks were going to disappear from bills of fare
altogother; they were tasteless, worthless birds which people
avolded. On Loong Island s farmer made experiments in
breeding with an old Muscovy dmke, toogh ssan alligator,
The result was superh and has
If the farmers of South
ern New Jersey, the sandy country best suited to turkeys,
would bring from the West a few hundred wild turkeys we

I s¢¢ no such tor
The breast is nar-
row and the body runs to length; it is all neck and legs,

and the common duck
changed the whole duck industry.

should have an Immediate improvement.
key now a8 we had twenty years ago.

and can be bought by the yard.
Rhode Island sends us the best
turkeys, but they are not what
If, instead of
atlempting to beat nature at her
own game, the rich men who
have money Lo spend would de-
voteit to better breeding, there
would be an improvement, I
do not yet despair of seeing im
mense farms wholly devoted to
raising better poultry than we

they used to be,

yet have,”

The Embrace of the Mantis.
Mr. Addison Ellsworth favors
us with 8 transcript of a letter
from Mr. Albert D. Rust, of
Ennis, Ellis County, Texas, de-
scribing a remarkable exhibition
of copulative cannibalism on
the part of the mantis. The fe-
rocious nature of these strange
insects is well known, and is io
striking contrast with the popu-
lar pname, *‘praying magts,”
which they have gained by the
pious attitude they take while
watching for the flies and other
insects which they feed upon.
About sunrise, August
1880, Mr. Rust’s sttention was
attracted by a puir of mantis,
whether Mantis religioss or not,
he was not sure, but from the
length of the body and the short-
pess of the wings he was inclined
to think them of some other
The female had ber
arms tightly clasped around the
head of the male, while his left
arm was around ber neck. Mr.
Rust watcbed intently to see
whether the embrace was one of
war or for copulation. It proved
to be both. As the two abdo
mens began to approach each
other the female made a ferocious
attack upon the male, greedily
devouring his head, a part of the
body, and all the arm that bad
encircled ber neck. A moment
after the eating began, Mr. Rust
observed a complete union of the
sexual organs, and the cating and
copulation went togetker.
On being forcibly separated the
female exhibited signs of fear at
her headless mate, and it was
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by placing them in boxes and foreing a fattening mixture
no exercise; they remained puny little things, and another
defect soon :w.pcm‘ml; though fat they were tough and

stringy. The breeder sent lots of them to me, and they |
lnoked fat and tender: but my customers complained that

they could not be young, for they were tough and tasteless,

umi that T must have sold them sgzed dwarfs under the name

of spring chickens, It was found absolutely necessary to|
let them run out of doors as soon as the weather allowed ‘
it, and by the time tbat they were ready for market the |
southern chickens were here and could be sold for less than |
these. The upshot of the business is that this breeder has

sold out, and snother man has now taken hold of n !Il?ull :
part of his old establishment to try other methods of making

It A success,

“ As to raising turkeys in that manner it will fuil more dis- |

\
down their throats, he could not muke them grow ; they had |

with difficulty that they were
brought together again. Ou be-
ing suddenly tossed upon the
back of the female the male
seized her with a grasp from

He managed to hatch guantities of young|which she could not extricate herself, and immediately
but although he could fatten them ; the sexual union was renewed, to all appearances as perfectly

as before,

The pair were accidentally killed, otherwise, Mr. Rush
thinks, the female would have continued her cannibalistio
repast until she bad devoured the entire body of her com-
panion

This peculiarity of the mantis seems not to have
been observed before, though their mutually destructive dis-
position has been noted by several. Desiring to study the
development of these insects, M. Roesel raised a brood of
them from a bag of eggs. Though plentifully supplied
with flies, the young mantis fought each other constantly,
the stropger devouring the weaker, until but one was
left. 3

M. Poiret was not more successful. When a pair of mautis
were put together in a glass they fought viciously, the fight
ending with the decapitation of the male and his being
caten by the female,

B S ——.
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VARIEGATION OF LEAVES.
1 HY JAMES HOGO.
At the meeting of the Association of Nurserymen in
Chicago, st July, one of our prominent horticulturists de-
scribed leaf variegation asadisease. Incidentally this brought
“up the question: Does the graft affect the stock upon which
1 18 Inserted?
~ Much gonfusion of ideas exists upon this subject, largely
duo o o loose application of the term discase.  Strictly
speaking. this term is only applicable to that which shows
the health of tho plant to be impaired. It should be dis-
tinguisbed from aberrant or abonormal forms, for these are
not necessarily indicative of disease. Nobody thinks of say-
ing that red or striped roses are discased because they are
departures in color from the white flower of the type species;
or that white, yellow, or striped roses ave diseased when the
eolor of the type species is red.  Nobody thivks of saying
that double flowers are evidences of disease in the plant, or
that diminution in the size of leaves er variation in their
form is a discase.  Why then should it be said that because
leaves may become of some other color than green, or become
party-colored, therofore they are diseased? I it be said
that flowers are not leaves, and that therefore the aualogy is
pot a good one, the reply is, that flowers in all their parts,
and fruits also, are only leaves differently developed from
the type.  This fact isa proven one, and so admitted to be by
all botanists and vegetable physiologists of the present day.
If it he objected that by becoming double, flowers lose the
power of reproducing the variety or species, the answer is,
that thisloss of power is not necessarily the result of disease,
but may arise from various other causes. Because an ani-
mal is castrated, it surely will not be claimed that therefore
it is diseased. In man and in the higher animals the power
of reproduction ceases at certasin ages, but it cannot there-
fore be said that such men or animals are discased. Neither
is a redundacy of parts an unequivocal evidence of disease.

Topknot fowls and ducks are as healthy as those which do
pot have such appendages, and a Shetland pony is as healthy
as a Percheron horse, notwithstanding the difference in their
size and weight. Again, color in block or in variegation is
not positive evidence of disease in animal life.  The white
Caucasian is as heaithy as the negro, the copper-colored
Malay as the red Indian. The horse, ox, and hog run through
white and red to black both in solid and party-color, and all
are equally bealthy; so with the rabbit, dog, cat, and others
of our domestic animals. In wild animals, birds, reptiles,
fishes, and insects, it is the same, so that mere difference in
color or combinations of color are net prima facie evidence
of disease.

But some will say this may be true of animal life, but not
of plant life. That there is a strong and evident analogy,
the one with the other, is now universally admitted by physi-
ologists. Formerly many physiologists considered leaf varie-
gation a disease, because it generally ran in stripes length-
wise of the leal or inspots.  Inthe former case it was sup-
posed to originate from disease in the leaf cells of the leaf
stulk, which, as the cells grow longitudinally, naturally pro-
Jonged it to the end of the leaf.  But the originating of vari-
eties in which the variegation did not assume this form, with
other considerations, bas done much to upset this theory.
In the variegated leaved snowberry we have the center and
border of the leaf green, separated the one from the other by
an isolated white or yellow zone. In the zebra-leaved enlalia
and the zebra-leaved juncus, from Japan, we have the varie-
gation of the leaf transversely instead of longitudinally, so
that aceording to the old theory we have the anomaly of a
healthy portion of the leaf producing an unhealthy portion,
and that again a healthy one, snd thus alternately along the
whole length of the leaf.

When we dissect o leaf in its primal development, we find
that its cells contnin colorless glohules, by botanists called
chlorophyl or phiyto-color: these undergo changes nccording
a8 they are acted upon by hght, oxygen, or other agents,
producing green, yellow, red, and other tints.  This chloro-
phyl only exists in the outer or superficial cells of the
parenchyma or cellular tissue of the leaf, and thus differs
from starch and other substances produced in the internal
cells, from which the light 18 more or less excluded, Ttisa
fatty or wax-like substance, readily disolved in alcohol or
ether. The primal color of all leaves and flowers 18
white or a pale yellowish hue, as can readily be seen by cut-
ting open a leaf or flower bud,  The seed leaves of the French
bean are white when they come out of the earth, but they

become green an hour afterward under the influence of bright
sunshine, A case 1s on record where 10 a o certain section,
some miles in extent, in this conntry, ahout the time of the
trees coming into leaf, the sun did not shine for twenty days;
the leaves developed to nearly their full size, but were of a
pale or whitish color; finally, one forenoon the sun shone out
fully, and by the middle of the afternoon the trees wore 10
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umbels of rosy.colored flowers and strong, stout roots; the
white flowered variely is quite dwarf, ix more leafy and

roots than the type; the crispleaved variety is still more
dwarf, very bushy, and very leafy, and has very fine thread-
like roots.  This would fndicate that the aberrance is in the
roots: the two varieties aro much more leafy in proportion
to their sizo than the species, so that if the leaves controlled
tho roots, the lntter should have been larger in proportion
thun those of the species,  Again, once when, in the
autumn, I was preparing my greenhouse plants for their win-
ter quarters, 1 cut back a *Lady Plymouth” geranium,
which chuneed to be set away in o cool and somewhat damp
cellar, When discovered the following February and started
into growth in the greenhouso it produced nothing but solid
greon lenves, and never nfterward produced n variegated
leaf, This 1 attributed to its having gamed greator root
power during its long season of rest. By this I mean that
the roots had grown and greatly increased in size, although
there had not been any leaf growth, That roots under cer-
tain circumstanees do so is well known.  The roots of fir
trees have hoen found alive and growing forty five years after
the tronks wore felled, The same bhus occurred in an ash
tree after its trunk had been sawn off level with the ground.
A root of [pomea sellowens has been known to keep on grow:
ing for twelve years afterits top had been destroyed by frost;
and in all that time it never made buds or leaves, yet it in-
creased to seven times its original weight, The tuberous
roots of somo of the Troprolums will continue to grow and
increase in size after the tops have been accidentally broken
off; and potatoes buried so deep in the earth that they ednnot
produce tops will produce a crop of new potatoes.

On the other hand, I have had an oak-leaved geranium
overlooked in acorner of the greenhouse until it was almost
dried up for lack of water. When its branches were pruned
back and it was started into growth only one branch showed
the almost black center of the leaf, all the rest were clear
| green. This was an evident case of diminished root power,
| but the plant grow as thriftily a= cver. The lack of the dark
marking in the leaves was equivalent to the variegation in
other varieties, only in a reverse direction.

In practice, when gardeners wish to produce an abnormal
condition in a tree or plant, théy will, if they wish to dwarf
it, graft it on a species or variety of diminished root power,
and contrariwise, if they wish to increase its growth, will
graft it upon a stock of strong root power. Butin neither
case can the graft be said to be diseased by the action of the
roots of the stock.

When this root power is so far diminished as to produce
complete albinism, the shoots from such roots appear to par-
take of this diminished power, and to lose the power of
making roots, and thus become very difficnit to propagate.
It is sometimes said that albino cutlings cannot be rooted at
all, but this is & mistake, for I have succeeded in striking
such cuttings from the variegated leaved Hydrangea. It re-
quired much care to do it; they did not, however, retain
their albino character after they rooted and started into
growth.

Albinism and wlite variegation in leaves appear to be
due to the c¢hlorophyl in such leaves being able to resist the
action of the three (red. yellow, and blue) rays of light.
What we call color in any subtance or thing is due to its re-
flecting these different yays in various proportions of combi-
nation and absorbing the rest of them, the various propor-
tions giving the various shades of color. White is due to
the reflection of all of them, and black to the absorption of
them. In some plants with variegated folinge we have the
curious fact that the cells containing chlorophyl reflecting
one color produce cells which reflect an entirely different
color. In the coleus ** Lady Burrill,” for instance, the
lower half of the leaf is of u deep violet-erimson color, and
the upper half is golden yellow. Inother varieties of coleus,
i Perilla nankienms, and other plants, we have folinge with-
out a particle of green in it, and yet they are perfectly
healthy. This shows that green leaves are not absolutely
necessary to the health of a plant,

As a proofl of leaf variegation being n disease, the speaker
alluded to cited a case in which a green leaved abutilon,
upon which a variegated leaved varicty had been grafted,
threw out a variegated leaved shoot below the graft,  This
can easily be expliived,  The growth of the trunk or stem

Lof all exogenous plants, or those which increase in size on |

| the outside of the stem, is brought about by the descent of
!Cl'rtnill formative tissue called eambium, claboruted by the
leaves nod descending betsween the old swood and the bark,
where 1t 18 formed into alburnum or woody matter, Some
llhiuk that 1t is also formed by the roots and nseends from
| them as well as descending from the leaves,  Be this ns it
may, there is no doubt about ats descent, In such com-
paratively soft-wooded, freo growing plants as the abutilon

full summer dress,  These facts show that the green color | the descent of the cambium is voary free and in considernble
of Jeaves 18 due Lo the netion of light, Variegation is some: | quantity, 8o that the stoek would soon be melosed tnw layor
times produced mdemnduullyofllmchlorophyl.nuin Bogonia | of it doscending from the grafl,  When boing converted

argyrostigma and Garduus smarianus, in which it is produced

Linto woody matter it also forms adventitions buds which

by alayer of air interposed between the epidermis or outer under certain favorable cirenmstnnees will omit shoots of the

skin of the leaf and the cells beneath; this gives the leaf a |

bright, silvery appearance,
To what, then, nro we to ascribi leaf variegation? 11hink

thay it is eotirely due to diminished root power; by this T do
not wean that the roots are disensod, byt that they are either

in an abereant or ubnormal state; but disease cannot be pre
dieated upon either of these states, To explain: everybdy

knows Spirea callowa 1o be w strong growing shrub, having

same charncter as the graft from which it was derived,
The graft is such cnses mny be said to inclose the stook in o
tube of it own substance, leaving the stoek unaffected
otherwise.  The variegated shoot in this case was (o reality
derived: from the downward growth of the geaft and not
from the original stock, which was not therefore contami-
nuted by the graft.  In enses where the stook is of much
slower growth than the graft, or the graft Is insertod upon

bushy than the species, and has more fibrous and delieate

_—

' u stock of some other species, the descending cambium does
| not inclose the stock, but makes layers of wood on the stem
Cof the graft, whick thus, as is frequently seen, overgrows the
stock, sometimes o such an extent as to make it unsightly,
} Nobody ever saw an apple shoot from a crab stock, & pear
| from a quince stock, or a peach shoot from a plum stock.
This is one of the arguments in favor of the view that cam.
bium nlso rises from the roots,

Agnin, to ghow that the stock is not affected by the graft,
ar the groft by the stock, except na to root power, let any
person graft o white beet upon a red beet, or contrariwise,
when about the size of o goosequill, and when they have at-
tained thelr full growth, by dividing the beet lengthwise he
will find the line of demarkation between the colors perfectly
distinet, neither of them running into the other,

Tho theory that leaf varlegation is o disense has been held
by many distinguished hotanists and Js innowise new.  But
this theory hasbeen controverted, and we think successfully,
by other botanists, und It is not now aceepted by the more
advanced vegetable pbysiologists. There are now o many
acute and industrious students and observers in every de-
partment of science, and the aceumulation of facts is so
rapid and so great, that very many of the older theories nro
being et aside as not in accord with the newly discovered
facts. A student brought up in institutions where the old
theories are inculeated has afterward to spend half his time
in unlearning what he had been previously taught, and the
other half in studying the new facts brought to bis notice
and testing the theories promulgated by men of science.
Botanieal science does not wholly consist in the elassification
and nomenclature of plants, but largely consists in a know.
ledge of vegetable anatomy and physiology, and these re-
quire much study and some knowledge of other sciences, such
as chemistry, meteorology, geology, ete. Without such
general knowledge it is difficult to form n harmonious theory
in regard to any of the phenomena of plant life.

-_— —,seore— - -
Vanilla, Cinnsmon, Cocoanut,

The following interesting facts concerning the cultivation
of the ahove products in the island of Ceylon, were given in
Mr. H. B. Brady’s recent address before the British Phar-
maceutical Conference at Swansea:

The vanilla plant is trained on poles placed about twelve
or eighteen inches apart—one planter bas a line of plants
about three miles in length. Like the cardamom, it yields
fruit after three vears, and then continues producing its
pods for an indefinite period.

The cinnamon (Jinnamomum zeylanicum) is, as its name
indicates, a native of Ceylon. It is cultivated on a light
sandy #0il abont three miles from the sea, on the southiwest
coast of the island, from Negumboto Matura. In its culti-
vated state it becomes really productive after the sixth year,
and continues from forty to sixty years. The superintend.
ent of the largest estate in this neighborliood stated that
there were not less than fifteen varieties of cinnamon, suffi-
ciently distinet in flavor to be easily recoguized. The pro-
duction of the best so injures the plants that it does not pay
to cut this at any price under 4s. 64. to &x, per Ib, The
estate alluded to above yields from 30,000 to 40,000 Ib, per
annum; a uniform rate of 415d. per 1b. of finished bark is
paid for the labor. Cinnamon oil is produced from this
bark by distillation; the mode is very primitive and waste-
ful. About 40 Ib. of bark, previously macerated in water,
form one charge for the still, which is heated over a fire
made of the spent bark of & previous distillation. Each
charge of bark yields about three ounces of oil, and two
charges are worked daily in each still.

The cultivation of the cocoanut tree aud the production
of the valuable coconnut oil are two important Cingalese
occupations. These trees, it appears, do not grow with any
luxurinnce at a distance from human dwellings, & fact
which may perhaps be accounted for by the benefit they de
rive [rom the smoke inseparable from the fires in human
habitations. The enltivation of cocoanuts would scem to
be decidedly profitable, as some 4,000 nuts per year are
yielded by each acre, the selling price being £3 per thou-
sand, while the cost of cultivation is about £2 per acre. In
extracting the oil, the white pulp is removed and dried,
roughly powdered, and pressed in similar machinery to the
linsced ofl erushing mills of this country. The dried pulp
yields about 6) per cont by weight of limpid, colorless oil,
| which in our climate forms the white mass so well known
in pharmaecy.
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Loarning to Tle Knots,

A correspondent suggests that it would be a handy ne-
complishment for schoolboys to be proficient in the band-
ling, splicing, bitehing, and kootting of ropes. He suggests
the propriety of having the art taught in our public schools,
A common juckknifo nnd o fow pieces of clothes line are the
man applinnees noeded to fmpart the instraetion with, He
concliudes it would not only be of use In ordinary datly life,
hut expecindly to those who handle merchandise nnd maehin-
ory.  Any one, he adds, who has noticed the elutsy haphaz.
ard munner i which boxes and goods are tied for hoisting
| or for londing upon trucks, will apprecinte the ndvantage of
practical instruction in this direction.  Probably & good
plan, ho further suggests, would be to have one schoolboy
tught fiest by the muster, and then Jot tho pupil teaeh the
othor boys.  Our correspondont thinks most boys wounld
consider it n nice pastime to practice during recoss and ot

the dinner hour, so that no tme would be taken from study
or recitation time,
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~torn from the paddle-wheels
Moty two westward trips in the carly days of the line wax 11
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DECISIONS RELATING TO PATENTS.
Supreme Court of the United Stutes
PEARCE &0, MULFORD of al.

Appeal from the Circuit Court of the United States for
the Southern District of Now York.

1. Reissued patent No. 5,774 1o Shubael Cottlo, Fobruary
24, 1874, for improvement (n ohaing for necklacos, dealired
vold, the first elaim, if not for want of novulty, for want of
patentability, and the second for want of novelty.

9. Neither the tubing, nor the open spiral link formed of
tubing, nor the process of making either the open or the
elosed link, nor the junction of closed and open spiral links
in o ehain, was invented by the patontee.

3. All improvement is not invention and entitled to pro
tection us sucl.  Thus to entitle it it must bo the product
of some exercise of the inventive faculties, and it must in-
volve somothing more than ‘what is obvious to persons
skillod in the art to which it relates.

Tha deeree of the cireuit court is therefore reversed, and
it is ordered that the bill be dismissed,

By the Commissioner of Patonts.

DICKSON 74, KINSMAN, —INTERFERENCE, —TELEPHONE,

The subject matter of the interference is defined in the
preliminary declaration thereof as follows:

The combination in one {nstrument of & transmitting tole
phone and n receiving telephone, so arranged that when the
mouthpiece of the speaking or trapsmitting telephone is ap-
plied to the mouth of & person, the orifice of the receiving
telephone will be applied to his ear,

1. While it is true that the nosupported nllegations of an
inventor, that he congeived un invention at u certain date, are
not suflicient to establish such fact, the testimony of a party
that he constructed and used a device at a certain time is
admissible.

2. Abandonment is an ill-favored finding, which cannot
be presumed, but must be conclusively proven.

The decision of the Board of Examiners-in-Chief is re-
versed, and priority afvarded to Dickson.

—_——— . O —  — — — -
Characteristics of Arctic Winter,

Licutenant Schwatka, whose recent return from a suc.
cessful expedition in search of the remains of Sir John
Funklin's ill-fated company, combats the prevalent opinion
that the Arctic winter, especially in the higher latitudes, is
a period of dreary darkness.

In latitude 83° 20" 207 N, the highest point ever reached
Ly man, there are four bours and forty-two minutes of twi
light on December 22, the shortest day in the year, in the
porthern hemisphere. In latitude 82° 27" N, the highest
point where white men bave wintered, there are six hours

- and two minutes in the shortest day; and latitude 84" 3%’

N., 172 geographical miles vearer the North Pole than
Markbam reached, and 328 geographical miles from that

© point, must yet be attained before the true Plutonic zoue, or

thit one in which there is no twilight whatsoever, even upon
the shortest day of the year, can be said to have'been en-
tered by man.  Of course, about the beginning and ending
of this twilight, it is very feeble and easily extinguished by
even the slightest mists, but nevertheless it exists, and is
quite appreciable on clear cold days, or nights, properly
speaking. The North Pole itself is only shrouded in per-
fect blackness from November 18 to January 29, a period of
seventy-seven days. Supposing that the sun has set (sup-
‘posing a circumpolar sea or body of water unlimited to
vision) on September 24, not to rise until March 18, for that
particular point, giving a period of about fifty days of uni-
formly varying twilight, the pole has about 188 days of con-
tinuous daylight, 100 days of varying twilight, and 77 of
perfect inky darkness (save when the moon has a4 northern
declination) in the period of o typical year. During the
period of a little over four days, the sun shines continn
ously on both the North and South Poles at the same time,
owing to refraction parallax, semi.dinmeter, and dip of the

horizou.
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The Collins Lino of Steamers.

The breaking up of the Baltic, the last of the famous Col-
lins line of steamships, calls out a number of interesting fucty
with regard to the history of the several vessels of that fleet,
There were five in all, the Adrintic, Atlantie, Pacifie, Arctic,
and Baltie. They were built aud equipped in New York.
Their dimensions were: Length, 200 feel; beam, 45 feel;
depth of hold, 811¢ feet; capacity, 2,800 tons; machinery,
1,000 horse power. In size, speed, and appointments they
surpassed any steamers then afloat, avd they obtained a fair
share of the passenger traflie. A fortune was expended in
decorating the saloous. The entire cost of each steamor was
not less than $600,000, and notwithstanding their quick poss.
nges, the subsidy received, and the high rates of freight puid.
the steamers ran for six years at great loss, and finally the
company became bankrupt,

. The Atlantic was the pioncer steamship of the line,  Bhe

suniled from New York April 27, 1849, and arrived in the Mor-
sey Muy 10, thus makiog the passage in ubout thirteen diys,

* Iwo of which were lost in repaiving the machinery; the

speed was reduced in arder to prevent the floats from belng
The aversge time of the

doys 10 bours and 26 minutes, sgainst the average of the
then so called fustest line of steamers, 12 days 19 hours and
26 minutes, Iv February, 1852, the Arctic mado the puss-
8ge from New York to Liverpool in 0 duys and 17 hours,

Scientific Jmerican,

The Arctic was afteeward run 0t by & French vessel at ses
and only o few of her passengers wore saved,

the persons on board wera loat,  The Atluntie, nfter roiting
and rustiog at ber whaet, was deprived of her machinery
nnd converted into o smhing vewsel, and was broken up in
Now York lust year. The Adrintie, the * queen of the tleet,”

Compuny, and {8 now used in the Western Islands us a coal
hulk by an English company,

Tho Baltic was in the governmoent service during the war
W n supply vessel, and was afterward sold at auction:
her machinery was removed and sold ay old fron. She was
then converted into a salling whiip, and of late yoars has been
nsed ax o grain carrying vessel botweon San Franclsco and
Great Britain. Ona recent voyage to Boston she was strained
to such an extent as to be made unseawortby, and for that
reason s to be broken up,

One eannot but remark in this connection how small Lins
been the advance in steamnhip boilding during the guarter
century since the Collins line was fn its glory,

—— W — p—
CHINESE WOMEN'S FEET,

An American missionary, Miss Norwood, of Swatow, re-
cently described in a Zines paragraph bow the size of the
foot Is reduced in Chinese women, The binding of the feet
1% not begun till the child has learnt to walk. The bundages
are specinlly manufactured, and are about two inches wide
and two yards long for the first year, fve yurds long for sub-
sequont years,  The end of the strip is lnid on the inside of

:
|

CHINESE WOMEN'S FEET.

the foot at the instep, then carried over the toes, under the
foot, and round the heel, the toes being thus drawn toward
and over the sole, while n bulge is produced on the instep,
and a deep indentation in the sole. BSuccessive layers of
bandages are used till the strip is all used, and the end is
then sewn tightly down, The foot is so squeezed upward
that, in walking, only the ball of the great toe touches the
ground, After a mounth the foot is put in hot water to soak
some time; then the bandage is carefully unwound, much
dead cuticle coming off with it. Frequently, too, one or
two toes muy even drop off, in which case the woman feels
aflterward repaid by having smaller and more delicate feet.
Each time the bandage is taken off, the foot is kneaded to
make the joints more flexible, and is then bound up again as
quickly ns possible with o fresh bandage, which is drawn up
more tightly, During the first year the pain is so intense
that the sufferer can do nothing, nnd for about two years the
foot nches continually, and is the seat of a pain which is like
the pricking of sharp ncedles, With continued rigorous
binding the foot in two yenrs becomes dead and ceases to
ache, and the whole leg, from the Knee downward, becomes
shrunk, so as to be little more than skin and bone. When
once formed, the ** golden lily," as the Chinese lady calls her
delleate little foot, cun never recover its original shape.
Our fllustrations show the foot both bandaged and un-
banduged, and are from photographs Kindly forwarded by
My, J. W, Bennington, R. N., who writes: *“It is anerror to
guppose, a8 mony do, thut it is only tho Upper Ten among
the douehters of Ching that indulge in the luxury of * golden
lilies,” us it I8 extremely common nmong every cluss, even to
the very poorest—notably the poor sowing women one sees
in evory Chinese city and town, who ean barely manage o
hobble from house to house vocking work.  The pain en-
dured while under the operation is 80 severe and continuons
that the poor girls never sloep for long periods without the
uld of strong narcotics, and then only but fitfully; and it is
from this constant suffering that the peculiarsullen or stolid
look 0 often soon oun the womnn's faco is derived. The
origin of this custom is involved inmystery to the Westerns,
Some sny that the strong-minded umong the ladies wanted
to interfere in politics, and that thero ixa genoral llqug for
visiting, cbattering, and gosslp (and  Ohln avomen: ean
ohutter and gossip), both and all'of which inolinations their

lords desired, and desire, to stop by crippliog them."
e {80 b PRt A G b’ T

To the alteration and metamorphism of rocks by the
| teation of ruin and other meteorie waters, M. De Kouinck, of
‘llw Bolgian Aeademy of Solences, nssigns tho cause of
| many bitherto unexplained plienomena in geology.

The Pacific |
Wi never heard from after sailing from Liverpool, and all’

mido loas than o bulf dozen voyages, was sold to thie Gulway |

iufl.| that a Balneological Exhibition, to Wlustrate the various sy
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eo at High Temperatures.,
To the Exdtor of the Seiontifle American :

Your issues of October 28 und 20 contsin some remarkable
articles under the headiog of “* Iee at High Temperntures. ™

Prof. Carvelley says: “ 1o order 1o convert o sahid into a
liquid, the pressure must be above a certain point, othersise
no amount of best will melt the substance,”” o8 1L passes at
once from the sold state into the state of gas, sublimiog away
without previous melting.  And, ** having come to this con-
clusion, it was easily foreseen that it would be possible to
have solid ice at temperatures far above the ordinary melt-
ing point.”

The first conclusion of the professor is correct, but not
new, The second conclusion is new, but very doubtful as
! to its correctness, and certainly does not follow ns n sequence

from his premise.
| If wetry to heat ice in o vacuum, we cannot apply any
Lieat Lo the ice direct, but only to the vessel containing the
ice. The vessel may be much heated; bot whether it will
'convey heat to the ice quick enough to beat 1t over 82°, and
wheother at all it can be heated over 32°, thir Is & question of
u different nature.  Before crediting suech a conclusion we
must know more of the details of the experiments which the
professor made in order to verify its correctness. When
saying that ** on one occasion a small quantity of water was
frozen in o glass vessel which was so hot that it could not be
touched by the hand without burning it," he evidently as-
sumes that if the vessel is hot, the ice inside must be equally
£0; but this assumption is errcneous. Faraday bas made
walter to freeze in a red hot plating pot; the ice thus formed
{ was not red hot like the platina, but was below the freezing
| point.  Just so with Professor Carnelley’s glass vessel: the
| vessel was hot, but the ice inside no doubt was “‘ice cold.”
If the professor would surround a thermometer bulb with
ice and then make the mercury rise above the freczing point,
we would believe in **hot jce;” not before.  Until he does,
we prefer 1o believe that the heat conveyed through the ves-
sel to the ice is all absorbed in vaporizing the ice, and not
in raising its temperature above 827,

Professor Curnelley’s further statement, apparently prov-
ing his theory, that the ice at once liquefies us soon as pres-
sure is admitted (say by admitting air), is readily accounted
for by the phenomenn conneeted with the ** Leydenfrost
Drop.” Water in a red bot vessel will vaporize off much
slower than in u vessel beated a little above the boiling point,
from the reason that in the red hot vessel no real confact
takes place between the vessel and the water, At the place
where the two ought to touch, steam is formed quicker than
it can escape, which steam prevents the contact between ves-
sel and water; therefore, ss no real contact takes place, the
| heat from the vessel can pass into the water butslowly, viz ,

in the proportion as it works itself through the larer of
steam, which in itself is a bad conductor.  Just so in Prof.
| Carvelley’s experiment: The heated glass vessel will convey
lieat to the ice only at those points where it touches the ice;
at those points at ouce a formation of vapor takes place,
which prevents an intimate contact between the glass and
the ice, so that they do not really touch each other, conse-
quently the beat can pass into the ice but slowly, having to
work “its way throogh the thin layer of rarefied vapor be-
tween the two.  As soon as pressure is admitted by admit-
ting atmospheric air, vapors can no longer form; an intimate
| contact will take place between the glass and the ice, and
consequently the heat be conveyed over quick enough to
make the ice melt away rapidly.
The professor’s experiments, therefore, so faras published,
do not prove anything to justify his strange conclusion. It
lis perfectly true that in a vacuum of less than 4°6 mm. mer-
cury pressure, no amount of beat will melt ice, all heat that
¢an be conveyed to the ice being absorbed by vaporization.
But before crediting the professoc’s further conclusion, that
ice can be heated much above the freezing point, he must
| actually produce **hot ice,” not only a hot vessel cootain-
ing ice. N. J.
Brooklyn, N. Y., October 25, 1880,

Schools of Invention.

The school of invention has not yet been established, but
its germ is growing in the mechanical schools.  Thisschool,
according to Hon. W. H. Ruffoer, in Va. &d Jovraal, will
educate men, and women too, for the special career of in-
venting new things. Why not?  We already have something
closely analogous in schools of desivn, where the pupil is
trained to invent new forms or patterus, chiefly of an artistic
or decorative character. The same idea will be applied to the
| invention of machinery, or improvements in machinery, or
| the adaptation of machinery to the accomplishment of spe-
‘cinl ends.  Inventions usually spring from Individuals steiv-
|ing to lighten their own labor, or from sowe idea eotering
the brain of o genins. - But we shall have professional in-
ventors who will b ealled on to contrive original devices,
nud his sucoess will depend on the sound and practical charnos
tor of bis preseriptions, ! §

e [

Proposed Exbibition of Bathing Appliances,
The Board of Health of this city hus recently been notifled

teuss of bathing, bath appliances, and kisdred mablers, i
e held in Frankfort on-Main, Geraany, next snmmer. M
e

exhibition will last from May to September, 1881,

e B e . e o]
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Mr Helnrich 1s a practical work.
s and adjustor of maring and pocket ohiro-
rs to positions and tempPEIIures. and Iy now pre-
apply his new balance wheel to any fino time-

for wany with the principal manufucturers of
Eogland, Goneva and Loclo, Switzerland, and for the
Jast fifteen years in tho United States. and very rocently
‘with Messrs. Tiffiny & Co.. of Union Square. Now York.
Shipowners, captains naval and army officers. rallroad
and telegraph oficials, physicians and horsemaen, and all
others wanting true time should send to him. Fine
watches of the principal manufac for whom ho Is

'Stimim

Improved Rock Drilla and Alr Comprossors.  Nlose

tented ontaloguos and Information gladly furnishoed.
Addross Ingersoll ook Drill Co,, 1 Park Plsce. N Y.

Mineral Lands Prospectod, Artosxian Wells Borsd, by
Pa Dinmond Drill Co. Box 420, Pottsyillo, Pa, Seo p, MY,
Experts 1o Patent Causes and Mechanical Connsel,
Park Denjamin & Nro., 8 Astor House, Now York,
Corrugated Wrought Iron for Tires on Traction Bo.
ginos, eto. Sole mifrs, I Lloyd, Bon & Co,, Pittab'g, I'a,
Malleablo andd Gray ron Oastings, nll desoriptions, hy
Erio Malloable Iron Company, Hmited, Erlo, 'a.
Power, Foot, and Hand Pressos for Moetal Workers,
Lowost pricos. Peoriess Punch & 8hear Co, 5 Doy St N.Y,
Reclpes and Information on all Industeial Processes,
Park Bonjamin's Export Ofice, 80 Astor House, N Y.
For the best Stave, Narrel, Kog, and Hogshond Ma-
chinory, nddress 1L AL Crosaloy, Cloveinnd, Ohlo,
National Steol Tabe Cleaner for bollor tubes, Adjust-
able, durable.  Chslmers-Sponoe Co., 40 John §t, N Y,
For MUl Mach'y & Ml Farnlshiog, seo 1llus, adv. p.,
Tho Brown Automatio Cat-off Engine; unoxcelled for
work i my. and durability, Write for In.

thelr agent, constantly on hand. His ofce Is cted
by electrio wires with the Naval Observatory's astrono.
mical slock, through the Western Unlon Telograph, thus
giving bim daily Noew York’s mean time. Many yonrs
ago the Hritlsh Government made an offer of £6,00 for n
chronometer for her navy, keeplng better time than the
ones In use, but no Ruropoan horologist ever discovered
the sequel, which Mr. Helurich has now worked out to
perfection, ov ing the ext L, a8 stated above
With him is connected Mr. John F. Krugler, for thirty
yoary connected with the trade as salesman. ~Adv,
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Toope's Felt and Asbestos Covering for Steam Pipea
and other surfuces, lllustratod on page 857, prosent vol. |
ume, recolved a Medal of Excollence at the late Amer!-
can Institute Falr. Seo advertisemeont on another page.

Busivess and Personal,

The Charge for Insertion wunder (hix head b One Dollay
a Jine for each insertion ; obout eight wards (o a line.
Adoe: tisements must be reccived  of publication ofioe |
ar carly ar Thureday morning (o appear in nexl iseve, l

O™ The pullishery of this paper guaraniee to adver- |
timers o circidation of not les than 0,000 copies cvery
weekly Leste. 5

formation. C, 1. Brown & Co,, Fitehburg, Mass,
Gun Powder Plle Dreivers, Thos, Shaw, 016 Ridge

Avonue, Philadelphin, Pa,

For Soparatory, Farm & Verlleal Bogines, sce adv,p.849,
For Patent Shapers and Plancrs, sco ills, adv, p, 349,

Best Oak Tanned Leather Belting Wm. F. Fore.
paugh, Jr.. & Nros,, 38 Jefforson S, Phi'adelphin, Pa,

American,
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HINTS TO CORRESPONDENTS.

No attention will ba paid to communications unless
nccompaniod with the full pame and address of the
writer,

Nomes and addresses of correspondents will not be
glven to Inquirers.

Wo renew our roquest that correspondonts, in referring
to former answers or articles, will be kind enongh to
namo the date of the paper and the page, or the number
of the question,

Corrospondents whoso Inquirles do not appear after
n reasonable time should repeat them.  If not then pub-
Hehod, they may conclude that, for good reasons, the
Editor declinos them,

Persons destring special information which s purely
of 0 personal chametor, and not of goneral interest,
should remit from $1 to 85, according to the sabject,
na we cannol be oxpected to spend time and labor to
obtaln sach Information without remuneration,

Any numbers of the SCIENTIFIC AMERICAN SUFPLE-
Nt roforrod to In these columng may be had at this
ofee.  Prico 10 conts caeh.

(1) L. L. asks: 1. How can I grind and pol-
Ish quartz and agate rock, and what kind of grindingand
lshing material should Tuser A. Quartz and agate are

Stave, Barrel, Keg, and Hogahead Mach Y A ¥po
clalty, by E. & 1. Holmes, Buffulo, N. ¥,

Split Palloys at low prices, and of samo strength and
appenrnes s Whole Palleys.  Yocom & Son's Shafting
Works. Drinker St., Uhiladelphin, "a.

C, B, Rogers & Co., Norwleh, Conn,, Wood Worklng
Machinery of every Kind. Soo adv,, pago 348,

Natlonal Institute of Steam and Mechanical Engineer-
{ng, Bridgoport, Conn, Blast Furnace Constraction and
Management, The moetallurgy of Iron aud steel.  Prac.
tical Instruction fn Steam Enginearing, and a good situn.
tion whon ¥ Send for pamphlet,

Reed's Sectional Covering for steam surfaces; any
one can apply It; can be removed and replaced without
injury. J. A Locke, Agt., 8 Cortlandt St,, N. Y.

Downer's Cleaning and Polishing Ofl for bright metals,
I the oldest and best In the market. Highly recom-
mended by the New York, Boston, und other Fire De«
partmonts throughout the conntry, For quickness of

leaning and luster produced It hos no equal. Samplo

Chard's Extra Heavy Machinery Oil.

Chard's Anti-Corrosive Cyllnder Oll. [

Chard's Patent Lubricons and Goar Grease N

R. J. Chard. Sale 'roprictor. § Burling SHp, Now York.

Wanted —-Superintendent for six thousand spindle
ootton yarn mill. State salary and reforences, Itosalle
Yarn Mills, Natchez, Mis,

Use Vacuum Ofl Co.'s Lubricating Oil, Rochester,N.Y,

50,000 Sawyers wanted., Your full address for Emer-
son's Hand Book of Saws (free). Over 100 Ulustrations
and pages of valaable information. How to straighten
saws, et¢. Emerson, Smih & Co., Beaver Falls, Pa.

Interesting to Manufacturers and Others.—The world-
wide reputation of Asbestos Liquid Palnts, Roofing, Roof
Painta, Steam Pipe, Boller Coverings, etc,, has induced
unscrapulous persons 10 sell and avpiy worthless arti-
cles, ropresenting them as belng wade of Asbestor. The
use 0f Asbestos in these and other materials for struc- |
tural and mechanical purposes s patented, and the gens-
ine are masufactured only by the HLW. Johns M't'g Co., |
& Malden Lane, New York. :

Three requisites—pens, pins, and veedles. The two |
Iatter you can get of any make, but when you waot a
®00d pen get one of Esterbrook’s.

For Heavy Punches, efc., soe [llustrated sdvertive-
ment of Hilles & Jones, 00 page 39, :

Fraok's Wood Working Mach'y. Sce (Hus. ady., p. 382, ‘
Paloters” list of 65 good recipes. J.J.Callow, Clevel'd, O,

lwproved Speed Indicator, Accarste, reliable, and of |
& convenient size. Sent by mall on recelpt of §1.00. E.
. Gllman, 21 Doase St., Boston, Mass.

Astronomical Telescopes first quality & low prices Eye
Pleces, Micrometers, ete. W. T, Gregg, 75 Fulton St N. Y.

Engines. Geo, F. Shedd, Waltham, Mass,

The Mackinnon Pen or Fluld Pencil. The commer-
clal pen of the age. The ooly successful reservolr pen |
the market. The only pet In the world with o dis- |
eirele around the point. The only reservalr pon |
with & gravitating valve  others sulstitute a
which soon gets out of order. The only pen ne-
by a written guarantee from the manufec
The only pea that will stand the test of time |
of the Mackinnon Pen . its uses, prices. ete.,
Mackinnon I'en Co. 30 Broadway, New York. |
the numerons Mowlng Machines now In use,
20 liigh as the Bureks. It doos perfect work
&ives universal satisfaction, Farmers in want of a
mowing machine will consult thelr best Interests by
sending for lilestrated cireular, 10 Bureka Mower Com-
pany. Towanda, Ps.

Peck's Patent Drop Prese.  See sdv,, page 35

The Inventors Institate, Cooper Union Bulldiug, Now
York. Sales of patent rights negotiated and Inventions
exhibited for subscribers. Send for circular,

HE
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The E. Stebbins Manul'y Co. (Brightwood, P, O
m-‘“‘--‘mummnw(s
Brawe and hort potice; also

Al work

The * 1880 ** Lace Cutter by mail for % cts.; discount
10 the trade. Steriing Ellott, ¥ Dover ¢, Boston, Mess.,
The Tools, Fixtures, and Patserns of the Taunton
Voundry and Machine Company for sale. by the Gearge

- Piace Machisery Agency, 12l Chambers 5., New Yorx.

0. Tho best engine made. For prices, adad

| five gallon oan bosent C. 0. D. for §8. A, 11 Downer, 17

Peck Slip, New York,

Presses. Dies and Tools for working Sheet Metal. ote,
Fruit & other can tools. Bliss & \Willlams, B'klyn, N. Y.

For Pat, Safety Elevators, Holsting Eogines, Friction
Cluteh Pulleys, Cut-off Coupling, seo Frisble’s ad, p. 349,

Nickel Plating,—Sole manufacturers cast nicke! an.
odes, pure nlokel salta, importers Vienna lime, eroous,
ote. Condit. Hanson & Van Winkle, Newark, N. )., and
92 and ¥ Liberty St., New York,

Sheet Metal Presses, Ferracute Co., Bridgeton, N, J.

Wright's Patent Steam Eogine, with automatic cut
William

slit with o thin fron disk supplied with dismond dust
molstened with brick ofl. The rough grinding fs done
on o Jead wheol supplicd with cosrse cmery and water,
The smoothing Is done with a lead Jap and fine emery,
and the pollshing may be accomplished by means of a
lead lap, whoso surface is hacked and supplied with rot-

1shing stecl ¥ A, Tho usual method fs to grind first
on n coarse wet stone, then on a fine wet stone, then
on n lead lap supplied with fine emery and oil, and
finally polish on & bufl wheel supplied with dry crocus
and revolving rather slowly.

(2) R. L J. asks bow to make copying
black and red fnks, A. 1. Bruised Aleppo nutgzalls, 2
Ib.; water, 1 gallon; boil in a copper vesscl for an
hour, ndding water to make up for that lost by evapo-

water and straing mix the liquors, and add immediately
10 0z, of copperas In coarse powder and 8 oz, of gum
arablc; agitate untll solution of theso Intter is effected,
add a few drops of solution of potassium permanganate,
strain through a plece of hair cloth, and after permit-
ting to settle, bottle, The addition of a little extract
of logwood will render the ink blacker when first writ-
ten with. Half an ounce of sugar to the gallon will
render it a good copying ink. 2. Shellac, 40z .; borax,
foz.; water, 1 quart; boil till dissolved, and add 2
oz. of gum arablo dissolved in a little hot water; boil
and add enough of a well triturated mixture of equal
parts indigo and lamphlack to produce the proper color;
after standing several bours draw off and bottle. 3,
‘Half a drachm of powdered drop lake and 18 grains of

dered gum arabic dissolved in 3oz, of ammonia

Wright, Munufacturer, Newburgh. N, Y.

Machine Knives for Wood.-working Machinery, Book
Binders, and Paper Mills. Also manufacturers of Solo-
man’s Parallel Vise, Taylor. Stiles & Co. . Riegelsville N.J.
Rollstone Mac. Co.'s Wood Working Mach™

Silent Injector, Blower, and Exhaunster. See adv. p. 2380,

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner |

& O'Brien, M'f'rs, 234 §t., above Race, Plila,, Pa.
Clark Rubber Wheels adv, See page 381,
Diamond Saws. J. Dickinson, 64 Nassau St., N. Y.
Steam Hammers, Improved Hydraulle Jacks. and Tube
E ders. R. Dud 34 Col St., New York.
Eclipse Portable Engine, See {llastrated adv., p. 382,
Peeriess Colors—For coloring mortar. French, Rich-
ards & Co., 410 Callowhill St., Philadelphia, Pa.
Tight and Slack Barrel machinery a specialty. John
Greenwood & Co., Rochester, N. ¥, See illus. adv. p. 3%,
Elevators, Freizht and Passenzer, Shafting, Puolleys
and Hangers. 1. 5. Graves & Son. Rochester, N. Y.
Steaw Engines; Eclipse Safety Sectional Boiler, Lam.
bertville Iron Works. Lambertville, N.J. Seead. p. 5.
Magic Lanterns, Stercopticons, and Views of all kinds
and prices for public exhibitions. A profitable business
for a person with small capital.  Also lanterns forhome
amusement, ete. Send stamp for 116 page catalogue to
McAllister, M'f'g Optician, 8 Nassau *t., New York.
Letises for Constracting Telescopes, as in Scr. Ax,
SUPPLEMENT, NO. 352 $6250 per set: postage, S cta. The
mme, with eye plece bandsomely mounted In brass,
A0, MoAllister, M'C'g Opticlan, 8 Massau St N, Y.
For best low price Planer and Matcner. and latest
lmproved Sash, Door, and Blin1 Machinery, Sond tor
eatalogus to Rowley & Her Willlamsport, Pa.
The only economica! and practical Gas Engine In the

| market Ia the new * Otto " Sient, bullt by Schieicher

Beobs

& Co., Miiladelph Pa. Send for circular
Penfield (Palley) Blocks, Lockport K Y. See ad. p. 381,
41 H P Steam Engines  Ses adv, p. 281,
Tyson Vase Englne, small motor, 1383 B P.; eMelent
and nonsexplosive: price §50  Soo 1ljus. ndv., page 550,
For Yale Mills and Engines, sce page 351.

i Lightalug Screw Plates and Labor-saving Tools,p, 533,

E—

4
English Patents Issued to Amerieans,

From November 9 to November 12, 1850, Inclusive.

Book Winding, L. Finger, Boston, Mass

Draining and seworage. G, K. Warlng Nowport, . L
Eloctric gas lighter, G. D, Baneroft, Boston, Mass.
Electric signal & W Johneon of al, Menlo Park, N J
Horse nall masufucture, 5. 8. Putosm Boston Mass.

Loowma, ¥, 0. Tucker, Hartford. Conn
| Reflectors for Inmpe. J. 8. Goldamith. New York city
| Rallroud vehioles, B, &. Eamond of ol New York ofty
| Sewiog machine, G, ¥. Newoll, Greanfiald. Mass.
| $teamn bollers, D, Sutton. Cinetanatl. Olilo

Stoam bollers. W, D, Dickey, Now York elty,
! Moy money box, ). B Walter. New York oty

| Trucks, band, K. J, Lyvarn, ¥ redorickaburg, U. 8. A,

;wmsﬁmwoneolmannmndorumhomh.

(8) X inguires: What is the rule for
making a cpunterbalanced face wheel for engines * A,

:

1t is & common practice to place the counter weight di-

¥ ad p. 3. | iy opposite the erank, with its center of gravity at

the same distance from the center of the shaft as (he
center, of the crank pin, making its weight equal to
weight of piston, pi rod, crosshead, and cravk pln,
plus half the weight of the connecting rod.

(4 A. R asks: What is the best way to
remove cinders from the eye? A. Asmall camel’s halr
brush dipped In water and passed over the ball of the
ercon rtaisi-g the lid. The operation requires no skill,
takes bat 3 moment, and instantly removes any cinder
ot particle of dust or dirt without Inflaming the eye.

(5) D. F. H. asks: Can I move a piston in
a half inch glass tube by the expantion of mercury ¢ A,
Yes, bat you will require a Jong tabe to get any appre-
clable motion of the plston.

6) J. W. asks: What size of a bore and
what length of a stroke I woald want for a rocking valve
engine of balf a horse power ¥ A About 2 inches cyl-
inder and 8 lnch stroke, depending upon pressure and
velocity,

(7)) R. W. I writes: In a recent discus.
slon on hot air and steam portable engines it was de-
cided tossk your opluion, which shoald be flnal,  Water
is acarce, though enooagh 1o use steam bs enslly procured.
‘The country is hilly, so that tightness Is desirable, The
power wanted Is 6 horse, and movable, that is, on wheels.
Which will be best, hot alr engine or steam cugine ¥
Which consumes most coal for a given power t Which
will be cheapest [n above case t A For suall powers
the hot air engine s most economical, but we do not
thiok it adapted to your purpose. We would recom-
mend the steam engine for a portable power,

(8) J. C. T. writes: 1. 1 have a water tank
for supplylng my boller, which Is mude of No, 22 ml-
vanized fron; size 30 Inches by 0 feol 4 Inohes. How
many gallons willit hola? A, 342 gallovs. ¢ WUl It
be better to have it painted Inside * A, Yeu. 3 HMow
many years will the tauk wear under favorable clream.
stances, using well water ¥ A Depends upon the eare
taken of it

M W. H. O asks: 1s thero any way of
deadening the nolse of mwachinery overhead from the
engine room below? The nolse comes from machinery in

the weave mom of an alpacamill. A This is gencrally

| accomplished by seiting the Jegs of the machines on

| thick pleces of India-rubber or other non-conductor of

% what bas | Hygienlo confection, T, S. Lambert «f ol Now York clry, | *ound.

(10) G H asks: How can I mount photos
ot glass and color them * A, Takea strongly printed
photograph on paper, and saturate it from the back
with a mag dipped In castor oll. Carefully rud off all
excess from tha surface after obtaining thoroagh trans.
parency. Take a plece of glass sn foch larger all round

| than the print, pour upon it diate golatin, and then

tenstone and water. 2. What is the best method of pal- |

ration; strain and ngain botl the galls with a gallon of |

*pgueegee ** the print and glass together. Allow it to
dry, and then work in artiste’ oll colors from the baok
until yon get the proper offect from the front. Both
Inndscapes and portraita can be effectively colored by
the above method without any great skill being required,

(11) C. W. 8. asks: 1. Is there any practical
and effective method known “or cutting screws by con-
neating the ailde rest with tho mandrel of the lathe by
genrs or otherwige * A, This ean be done In this way:
attach o spur wheel (o the back of the face plate. Mount
n almilar wheel on a short hollow shaft, and support the
shaft by an arm bolted to the lathe bed so that the two
splir wheels will mesh togother. Fit right and left
haod Jeading screws to the hollow shaft of the second
spur wheel, and drill a hole through them as well as
through the hollow shaft to recelve the fasfening pin.
Now remove the longltudinal feed gcrow of the slide
rost and nttach to one side of the carriuge un adjust-
able socket for recelving nuts fillod to the leading screwe.
' The number of leading scrows required will depend of
| course on the variety of threads it Is desired to cut.
unless o change of gear s provided. 2. A writer in a
forelgn Journal claims to make slides, r Vshaped
pleces for slide rests, eccentrie chucks, ete., un his Jathe,
Is any wuch process known liere, or any process within
the capabilities of an nmatour mechanic by swhich
l the planing machine can be dispensed with? A.

For small work held between the Iathe centers a milling
| devico filted (o the slide restin place of the tool post

will answer an excellent porpose. This device con-

sists of s mandrel carrying at one end the cutter and

nt the other end a Jarge pulley. This mandrel s Jour-

naled in a hinged frame supported by a block replucing

tho tool post, and is adjusted as to height by a serew
| passing throngh an arm projecting from the supporting
block. The direction of the belt Is adapted o this de-
vice by means of pulleys.

(12) J. E. B. asks: 1. What is the best tur.
bine water wheel now 1n use? A, There are several
 wheels in market that seem equally good. You should

examine all of them and decide from yonr own obser-

vation which is best, 2. What is the rnle for finding the

horse power of water acting through a turbing wheel

which utilizes 80 per cent of the water? A Finding the

weight of water falling over the dam and its velocity in
| feet per minute, multiply the weight in pounds by the ve-
i locity, and the resnlt is foot pounds, divided by 33.000,

the quotient is theoretical horse power: if your wheel
gives out 80 per cent, then 80 per cent of that result is
the horse power of the wheel. 8. How can I ecal-
culate the capacity of a belt? A. You will find an ex-
haustive article on the subjectof belts on pp, 101, 102,
[\'ol. 42, ScrexTiFic AMEMICAN, which coutalns the in.
formation you desire. 4. What machine now fn use is
the best, all things considered, for the mannfacture of
ground wood puip? Where are they manufactured #
A, This information can probably be obtalned by in-
gerting an advertisement in the Business and Personal
column of this paper,

(13) C. A. R. writes: Wishing to renew
my Leclanche batteries, which were giving out, 1 bought
rome new emply porous cells. Please give the following
information: 1. Can 1 use the carbon plates of the old
clements over again ! If a0, do they need to undergo
any washing or soaking; or are thoy as good as ever ;
A. Yes, Soak them for a fow bours in warm water. 2.
Is there anything T mast add to the graunniar manganese
with which Il the cells, in order to obtaln maximum
| power and endorance ¥ Some makers add palverized
gammtybmkenm Isitsoadvantage? A,
It Is an advantage to add granalated carbon to the man-
'pmn. Use equal parts of each. 3. What is the exact
composition of the curdy mass which forms around and
especially underneath the zines of newly mounted and
old gravity batteries. Is this substance formed nato-
| rally, or in It the result of uslng poor zinc or sulphate of
lcopper? A. Itis copper, and should be removed. for it
weakens the battery. It is the result of placing the
zinc In the sulphate of copper solution. 4. Is there any
real advaniage In amalgamating the zines of the above
battoties ¥ A, No. 5. Is there a speedy way of clean-
Ing them when coated with this substancet A, They
can be cleaned by scraping. 6 At certain oceasions
my electric bells began ringing without anybody appar-
ently closing the clrenit., 1 often notice that if 1 un-
' Joln the batteries and let them remain thus for & few
hours, on recounecting them the bells would work all
right for a week, somotimes & fortnight, when the
same trouble woold agnin occar. Can you inany way
explain thisv phenomenon ! The batteries are not placed
in a very dry part of the house, but the wires, which run
pretty closely together, are nearly all exposed, eo that
can control the slightest corrosion or uncovering of the
conductors, A. There must be some accldental closing
of the clrenit.  Wecould not explaln the action of your
line without seelng It

(14) J. E. E. asks: What is the number of
layers of wire, and the slzo used for the primary of the
indnetion coll in the Blake transmitter, and as near as
you can the amount used for secondary? A. For primary,
use threo layers of No. 20 magnet wire, and for the
sccondary use twelve or fourt en layers of No, 3 ellk
covered copper wire, The reslstance of the secondary
wire should be from 100 to 150 ohuts,

(16) J. M. 1. nsks how to make a barome-
ter by coloring ribbon, so that they will change color,
Indicating weather changes. A, Use s moderstely
stroug solution of chloride of cobalt In water.

(16) O, C. H. writes: In replyto R. A. R,
question 22, In Bcrestire  Awxmicax, Decomber 4,
I will say that some months ago [ was engaged In run-
ning & saw mill, latho, and shingle factory; was troabled
with two hot boxes, and frequently had to stop and
apply oo, Seelng (0 the SOIRNTIFIC AMERICAN A Tefer.
ence (s the nse of plumbago, T sent for some, and after
:o.uotlar applications was troubled no more with

(17) F. W. asks: What is the best way for
[return pips to 2o lato the boller from radiators—
| Meam At 00 Ib. per square inch, fall 15 feet? A. If your
| Job bs properly piped yoa can bring your return pipe In
| AL any convenlent place In your boller below the water
line. 1f you go inte the feed pipe, have your connec-
ton luside all other valves,
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0‘(18) LhTM,Gmwr:lcr L. T bave four cells
carbon i the solutions are bichromate of N
and salphuric acld,  Also three colls of the \mn:?‘:‘n:f
phurle acid one part, to ten or water; and the four
cells of the carbon battery are not safolent to run my
small electro-magnetic engine. for moroe than two or
three minutes. 1 wish to know it 1t would be Injurions
to either one of the battorles If 1 should unite them both
mono elecult, torun the ongine, for about one or two
hoars ata time, A. The batterlen will not bo Injured,
but they will not work well togother, Botter incroise
the number of carbon elamonts, 2, Will eitlior of the
above batterios freoxe In winter, or will cold weathor
affect tholr working # A, Thoy will not frecze, but it
In boetter to keep thom at o tomperaturo above freesing

8. Is At always best to usa the largest wiro In conneet-
ing batteries with any Instroment, say, above No., 11 or
No 12 wire, an tho largor the wire tho lous the rosistance,
thoreay gottng nearly the full power of the battery? A,
Yeu & What purpokes aro quantity and intonsity
olectricity best suited for respectively ¥ A, Bafteries
are arranged for quantity or Infensity aceording to tho
work to be done, The maximum offect is obtained
when the battery olomonts are combined, so that the
total realstance tn the eloments is equal to the reslstance
of the rest of the clrcuit.

(19) J. H. asks: Which would be the
SITOUgOst, two S-Inch byS-ineoh jolsts nalled togother, or
one d-nch by ddnch jolst? A, One 4-inch by 4-fneh,

(20) J. K. B. writes: T suppose overy ex-
perimenter who uses a carbon battory has been troubled

2 5tmltlflt

gmmmu.

(29) V. R, P. writes: 1 Imvn an aquariom
whioh containe 4% gallons of water, How many fish
mikE T have in it—avorago length of feh 146 to € Inches
0 Insnre the health of the fisht At prosent, | refill the
aqoarium semlbweekly, Pleaso tell me a process by
which I can lengthen the time, A, Put dn thren fish 1Y
Inchios in longth, to ono gallon of water,one small bunoh
of fresh water plants to ong gallon of water, Tudpoles |
(after thoy have cast thelr branchin or #illn), nowts, and
rock il ean be uxed to the extont of wix to the gallon,
The nquatie plants will supply tho sl with sufficlent
OXygen, ho thit the water will seldom require changing,

(80) A. 8. writes: I am about to construct
A aquoduct 1,200 feet In loogth, the wator level diffor.
Ing 40 feet, By placiog a forelng pump n the valloy 1
could then raleo the water to o height of 40 fect, und
having orected n tank at that holght and counected it
by means of pipes with anothor tank 1,900 feet distant,
but on the same lovel, the wator necording to a luw of
nature would truvol over tho distance of 1,000 feet,
But Anding it very dificolt to ercot tank 40 feot high, 1
would prefer to constract the whole on the Incline,
Will the forciug pomp having just power enough to
rolno the water 40 fect porpendicalurly 1oto tho tank have
suMolent power to forco 1t nto u tank of the snme ele-
vation through 1,200 feet of pipe running on the ineline,
or mnst I haye more power, and how mnch more ? A,
I'he forelng pump must havo enough more power o
overcome s own additiona) friction and the friction of
water 1 the long Inclined pipe. Allow 20 per cent
morg power at least,

‘ Clothes wringer. 8, llnmn-n

Conl fork, 'l It Way.. "asye veies 2408
‘lnln.tluvlou for hullllu., co\mun nd dollyer-
ing, Van Klyke & Nesom.,. ... AN A R Re RN anY o ZAN

| Collar and oulr folding machine, M, Ilomuuu ou
| Confoctioners' forms and thelr neplloation, W, B
EL BOMMIBP. o tsiveninnsreans rrinsinenss
| Corn husks, npparstus for ontting, W, A Weight. 264640

2

| Corn huaks, disntegruting, W, A. Wright, ..., 2480
lt:or-ul. Qi ANICR, o ivivirvaiaaan dosnanvssien . B0
Cotton ploker. G, Rislor, .. . 208
Cotton pross, 5, Btucky e o B
Cradlo nnd onrrisge, comblned, u r noyln ...... i
Crank moy ta, Uy us for over '} |ho
dead point fo, P, K. Jay ...... I <
Crimpiog pio, C. D. Thompson. . .m0

Caff foatoner nod supparter, A, ll c‘nn

Cultivator und seedur, 1.0, D, Chlchoster 234,00
Current and tide wator wheel, M, Fake.... ....... 24,00
Currycomb, M, Bwoot ..o e ZHIN
Curtain fxture, 11, Boehaosen.. ... .. .. . BN
Draught equalizer, ¥, 1L Sandefor. . .. C oo B0
Drawor look, G. B, Bendix. .o, ST o BN
Drilling maehine, T, Nuish. . " :

Drip pan for oll barrals. C, I': l.avurly.
Elootrio ght burnor, J, Sarela oo
Kloctrie Hghta or motars. nmomlllo cul-uul uppe-

Flootric machines, rotating armaturo for dyn-mo.
¥, Woston, .. AeeraepRensyyp
Elootrical switoh bourd J. W, Hoo

ratus for, O, F Brush.......o00 sesaisanresbanses A A

143 | IAdle and sleve, E. Ollver........... Sevsanasevienis

Fooket, 8. Muroos ...
FPocketbook, H. J, Lebmosn.....oo0e
Partable engiuo boller, D, M. 8waln ... ... .. 240
Prepnentions melting under 32° Vabirenhot, .ppo-
mtas therefor, and thelr application, ¥, H.
BOUBEL:: sissvissasvsssisods fennianeiss snvenses TADE
Preserving animal aod ve-oublo substances,
compoun@ for, J. Haol......iiiiiir cieniess SIS
Prossura regulator, fuld, NoC. Looko (F. .00 voneer 9408

Printing muchines, strotehing and drylog sppe-

ratus for culico, ¥, J. Coowiey. . .ccoovive < wees TSN
Prioti .

Bt raversiog Iakine role for, A o
Propolling veasols, mechsninm for. B, Palmer, ... 24,007
Pulley attachmaent, ¥, ¢ ]
Pump, P.E. day ... IR
Pump, L. M., Canavel., .. LB
Pump, alr, W. Autouriottl.......... cerariareaeess 584516

Pump bucket, chnlo, Laraway & Roc:vcll .
Punip, dlaphrogm ship's, J. Edson ., ...,
Pumip, steam, E. B, Miller....
Radiator, steam, H. Mooers. ....
Rallway chatr, J. H. Colllogwood.....
Ratlway fiali plate, W, Butcher.. ... ...,
Rallway signal, pneumutio. J. A. Emery. ...
Rallway signaling spparatus, F. J. Wenke
Raflway awiteh, T. Solt ...... .......
Eallway time signal, H. A. Wayns
Refrigerntor, & B, Clemmens.

Hooﬂng and paving material, C. M. Warren. .

Embroldering machines, Jaeq

for, M. Umatadter (r) ...
End bonard, wagan, 1T, A, Riges,
Excelsior maehing, C. HOWOS ..o

by the uncertainty of the carbon connection. The
makers of the Grenct battery seem to have solved the
problem,  Can you tell us through your correspondence
column what =older they use, and how they make it
stick? A. The carbon I8 conted with coppor by eleotro-
doposition; thiscoating Is readily solderod to the car-
bon snpport with common soft solder,

(21) M. D. M. asks: 1. Is there a differ-
ence in a steam engine batween the boiler pressure and
the pressure on the piston when the piston 18 moving
400 feot per minute? A, Yes. 2. About what diffor.
enco ! A, From 2 to 81b,, depending upon size and
Jength of steam pipe. 8. Does the difference betiveen
them vary with a difference in the motion of the piston
in the same engine ¥ A, Not appreciably within asoal
limits of speed,

(22) F. writes: We bave just closed up our
steam stone works for this season, and we wish to know
what {8 best to cont the inslde of our steam bollers to
keep them from rusting, Some say black oll, and others
common tallow: which do you recommend as the best ?
A. We think the bluck ol quite as good and cheaper
than tallow. Have the surfaces thoroughly cleaned be-
fore applying the oil.

(28) C. H. asks for a cheap and easy way
of amalgamating battery zincs. A. It depends on the
kind of battery. In the Faller the mercury is placed in
the porons cell with the zine, In bichiromate batteries
all that is necessary 18 to dip the zine in the bichromate
solntion and then pour ona drop or two of mercury, It
goon spreads over the entire surface of the zine. An-
other mothod is to dip the zines in dilute sulphuric acid
and then pour on o little mercary, but these methods,
except in thecase of the Fuller battery, are wastefol of
mereury. It is better to apply an amalgamating solu-
tion with a brush, ‘T'his solution i made by dissolving
one part (by weight) of mercury In five parts of nitro-
muriatic ncid (nitrle ncld one part, muriatic acid three
parts), heating the solution moderately to quicken the
action; and, after complete solntion, add five parts
more Of nitro-murintic neld.

(24) G. W. asks: 1. Would a perfectly
round ball of the =ame specific gravity throoghout lie
still on a level surface? A. Yes. 2. Can a mechanic's
square be mude so trae that & four-inch block may be
made exactly square by soch an Instrument? A. Yes,

(25) W. H. asks: 1. What is the weight of
2 bolier 21 feet long, 44 Inches dismeter, X inch thick ?
A. With two flues, 16 inches diameter, 6,9001b. 2. What
» the contents (in gallous) of & tank 15 fect deep, 10
feet in diameter, top and bottom diametors belug equal?
Please give me u formuls, A, Area of 10 feet diameter
=78'54¢15 feet deep=1.178 cubie feet, and, allowing 734
gallons per cubic foot=1,178X75=5,835 gallons.

(26) C. L.W. writes: I bave constructed a
small indoction coll to be used for giving shocks. Itis
8 inches Jong. The primary coil 15 weuand with 8 layers
of No. 18¢cotton covered wire, and the secondary con-
sists of about 12 layers of No. 38 silk covered. 1. How
many cells and what kind of battery sballluse to get
the best results ¢ A For temporary use one cell of
Grenet battery would answer, but for coutinued use
some form of sulphate of copper battery is to be pre-
ferred. 9. Isit necessary that the spring aond screw
in the taterrupter should be coated with platinum ¥ A.
Yes: otherwise they would soon buro out.

(27) H C. P. writes: In the ScrexTivic
AsERicax of Septumber 18, Mr, E. Y. D, query 20, axks
whother a sun dial, made for lautude 48° 15/, can be
ntilized in latitude 88° 50 for showing correct time, To
make hisdial avmlable 1n the lower latitudes, ho has
only to Jift the south aide, 5o 88 to give the face a elope
tn the north, equal to the difference of the lattude, In
s tase 9° 25, For then the plave of the gnomon
belogin the plane of the meridian, the edge of the
guomon casting the shadow will bo parallel with the
carth's asis; and the face of the dial will bo paraliel
with the horizon of the latitude for which the dial was
made, and the gradustion will show the tme required;
that 18, an the supposition that it was correctly made,
aud for & horfzonat dial,

(28) C. M, M. asks for a cheap process of |
plsting steel case knives with tin. A, Clean the motal
thoropghly by bolling 1n strong potash water, rinaing,
piekling in dilute sulphuric acid, and scouring with &
MU brosh aod fine sand.
ous salammoniac solution, then plunge in bot oil (palm
or tallow). When thoroughly heated remove and dip in
& pot of fused tin (grain tin) covered with tallow, When
tnoed, dewin 1 oll pot snd rub with a bunch of hemp.

Pass through strong aque- | O

MiNERALS, ETc.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated;

Box marked C. H. (no letter)=-1 and 2. Garnetife-
rons quartz rock., 8 and 4. Micaceous quartz rock. 5.
Granite. 6. Basalt with traces of chalcopyrite.~L, C.G.
~Thoy are fossl) sharks'tecth,common in marl beds,—J.
E, C.—1. Iron sulphlide and lead sulphide, 2. Quartzite,
with truces of galena and molybdic sulphide. 8 and 4.
Dolomite. 5. Fossiliferons arglllaceons limestone, con-
taining traces of lead sulphide. 6. Lead sulphide in ar-
gilllte.—0. T. M —1. A nilicions knolin. 2. Stmilar
to No. 1. Useful if mixed with finer clay for white
ware, 8. Slliclons carbovate of lime—some of this
would probably make fair cement. 4, Brick ~the clay
from which this was made wounld probably be useful to
potters. 0 and 6 are very silicious olays,

COMMUNICATIONS RECEIVED,
Liniment. By J. L. T.
Seen and Tangible and the Unseen and Intangible,
By J. L. T\
On Cheap Railroads, By R. P, N.
On a Meteor. By W. E. C.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH

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

November 16, 1880,
AND EACH BEARING THAT DATE,
[Those marked (r) are reissued patents.)

patent in the annexed list, also of any patent lssued
since 1565, will be furnished (rom this office for one dol-
lar. In ordering please state the number and date of the |
patent destred and remit to Munn & Co, 57 Park Row,

e ————— — - — . —
A printed copy of the specifieation and drawing of any |

Fires, prooess of and nppa.muu for oxunauhhlnz.
T B ORI DRI e s s v os dapnoanaashnnossnpvanatess
Foot, artificinl, A. A. llnrlm
Frult drior, G, P. & L. J. Loo.. ..
Fuol burning us, J. Wo!
Galvanie battery. G, L. Leolanohé., .. ..
Gua making spparutus. C. F, Digterioh. .

Gna, process of and apparntus for manufacturing

Hat body, W. W, Thoman......... onmns SAts
Hat Ironing machine, Hedden & MeCormick..
Hatchway door mechanism, J. W. Evans..
Hay pross, B. M. Watts. ... ........

Hides, machine for shaving wool or mumm. J.

Hinge, gate, J. L. Anderson..
Hopple, C. J. Gustaveson..........
Hydrocarbon burner, D. M. Graham.
Hydrocarbon furaace, W. D. Dickey..

New York city. We also furnish les of patent
granted prior to 1564; but at Increasad cost, as the speci-
fications not belng printed, must be copled by hand.

Alloy for coating metals, J. B. JODOS. .oovees vouee TAR
Axle box, car, H. Hazel..... -
Bag holder and truck |here!or. L. u. Aldnc .
Baling press, W. Duke....... S saNshunasnsrsenesatveny ARADID
Band cutting and removing apparatus. W. Gray..
Naskot splints, machine for -hlvinu A B Phlscr 24,38
Belt shifting hanl

L. Sternborger.. «.....
Belt shipper, B, H, ll-dloy. .-
Bias cutter, W. F. Hood.,
Bit brace, N. Spoﬂord.....
Bit stock, Q. S. Backus.. ..
Book caso, M. C. Dodge. ..
Book holder, W, B. Daugherty..
Boot and ahoo heel, J. G. Boss. ...
Boot and shoo soles, machine for forming imita-

tion fair stitehes to the edges of, Tayman &

Bennor..... SAROD DAY saANeb N sB SO FARINIEON S ATV oees 2H0G
Boot treeing machine, B F. Grandy.....
Borer and excavotor, earth, J. W. Carley.
Bottlo wrapper, M. V. Kacor ......oooo0n
HBridle front, B. A. Wilson.......
Buckle, D, C. Bassott. ...
Buckle, harnoss, B. H. Croms......
Butter worker, Cornish & Curtis, .
Button and stud, N, Nelson ...
Buttonhole for ouffs, ete., C. 1L Shaw.
Can. E.P.Fox .. ..... . "
Can opener, W. E, ll'ocl
Car brake, G. Bresalor, ...
Car brake, C. V. Rote ... ...
Oar brake, G, A. smull, v
Car coupling, W. L Ely........coooiiis
Car door fastener. Briggs & ()oulmny
Car. rallway, G. L. Walet ..
Car starter, J. Ladner..
Car, stock, W, Ncnohor

Car wheel, E. L. Taylor...... RS e T ] T . BLAD
| Cars. shiold for rnilway. Mason & ll-m\on. vernnne SMAIE
| Castor, trunk, J. Simmons.., B
Chain. J. M, Dodge ... .o A8
Chalna, device for mﬂu‘. ﬂ. We PRI
Chntr, W. B Clough . ..oooo cviannrns . WA

dellor, ox tom, T, D. :' hkiss.. ..oo0 oo SHATT

Cheeso nunl sifter and picker, F. M, (‘umlm TSN

M.ndpolhhmlw(uwdml

pined, G, P, Ganstor. ...c.c srvassanasionins

| Pantaloohs slevator, C. B Mympton,

Optometer, A Mayer ..o ovoo0
Overalls, A. Clomont, ...«
Overalls, L. H. Wiso. ...
I'acking case, folding, W, ll. WORIY ek varensiansin < RN
Paint cans, maching for Alling, W. M. w" :: :

I'aper bag machine, O. K, Davidson DS
Paper cutting machine, J. M, Jonex.. enxeannes SHNIED
Paper foeding machine, Grimth & Ilymo B
Vaper, hine for fring 8.6 t LB

Paper machioe pulp sereen, 8, Lo Oomd..... Cauoes 334000
Papor pulp digestors, eto,, alide valve pu for, J.
Baunders oo
Paper pulp pall. B llubunl.
Paner 100l H, DOWay. ..ooiienrins
Planter, check row seed, G. W. Fin!
Planter, corn, Wickey & Brown...
Planter. cotton seed. J, H, \Walker...

B L L LT T PP P R

EEEE

rranaanann

Churn, M. F. Mitchel. L 2UAR Plow and soed planter, eombioed, Sapp & Mantz. 34816
Olook, truveling, 1. !blnoon Sy suys su.m l',ow._-ully(.w u.m for..“. .H'Dum
Sy et m"mm l ppoopipinalissarar it e (Ll T

Gas prossure regulator, P NOYOS. . ooviiniien TN

234506 | Telophone, J. H. Irwin.....,
. B4V Telcpbonr speaking, 8, D. Field .

11ead light, locomotive, W. KelleF......cvereeaeas - 231410 | Thill coupling. L. B. Lathrop..

ition, C. F. | wow asennriees SHAALS
Rudders, nmlnc and lowering ships’, R. F. lam.

oo lon ass ko raniias ehehEy A S g M e e S et U
Encehurine subst t and pi i

WicploAl e SOPOUR . O AvMOTRO, (zscsss g O M. WEABFICH +.cvcvnns o onsensenos 235N, 2ASLY
Eyeglosses, R Kabus .........coo.. . Sash fastening. Burgess & Sanford..
Faucet nttachmont, C. A. Ragglo. . Zu 4z | Seed huller, cotton, 8. Kitchens, Sr..
Feed bag, T, R, LOWErre........ . 24 5 | Sewing machine, Koch & Wiese ...
Fench post, wire, Ticknor & Bobeo. . 234440 §0'mt machine, E. 1. Thomas, . y
Forrlo ox1d0 and capric chlaride, manufacture of. Sewing machine. boot and shoe, E. Woodward.... 24513

T B N MOCAY-caiernoansrans evsrenes. TS0 | Sewlng machine, button hole, J. . Applegate ... 231451
Filter, coffoo and tea, T. Fitagorald, .. . 23455 | Sewing muchine quiiting gavge. J. H. Lavance... 2343
Filter, rovorsible, R. S. Jennings, ...... . 234,408 | Sewing machine treadle, R. Steel..... .. oooiio TS
Firearm, breoch.londing, J. I, Volkel,, . i | Seeding machines, spring hoe attachment for,

I

Firo oscnpo, Quintavalle & LInAberg, .. voo «o.rr 24611 L A e S RASH S S UAR I . ZUS06

Shirt, C. A. Gilbert ............
Sink outlet cover, J. W. Grows .
Skate, roller, M. C. Henley...
Snioke and gus i fnmmW.C.P.Bhseu 234 285
Snow scraping machine. G. B. Gruman. ........... BUAWD
Soda water und other Uquids, apparatus {or cool-

I AT PR ): 2oz s s aowsnsn savens Nouvsoanss
Soldering irons, rotary benzine furnace for heat-

ing, G. H. Perkins

iluminating, Granger & Colling, Jr.....o.ouvees 234 400 | Sole edge burnishing machine. Tayman & Bennor 224,504
Gato, L. P, Allen........ AT 234,515 | Spinning frames, mechanism for supporting the
Gate, D, B. Hamilton .. . 2471 spindles of ring. J. Birkenhead..... ....... . B
ORI AT BOOLE o Ei iasasesnsp eh ainnsakoss . BB Svoumrn L HL Spelman.......ccuon eeeees veee 2UATT
v Steam plpes, ate., covering for, J. Merriam . . 2T
Gou;;:-oc::;e for cutting the u.)e.lh ol m?tnl \ ' & sl dy =l
T P MOy e B Stoncil. D. W. Ream..... .... 240
oth of wood: -n
G“\';: zm‘: (‘r‘;r.?.u&l.n' l.lf? w ‘ 7 1 | Stereatvpe matrices, drying, W 2440
Glaysware, mould for pressed, W Stove, gasoline. W. C. North..........aunnn . 2
Qlove. B. DiBUIF.eerssesis : Stove grate, G. Froh (1).....
Grain binder. C. B, Withington Stove pipe shelf, S. Ayres.
Harness, C. E. Barry....... R R Stoves. portable extension top for, J. H. Hutch-
Harness, suspending swinging, C. E. Berry.. Su"“"“ ------------ S
Harrow, W. H. Hullngs. ...ccoomnennnrannnnns = I“W:'d e; T:h ning.
Harrow and cultivator tooth, G. C. Winslaw.. elegraph. duplex. A. Mulrhead...........

Telephone system, G. D' lntnvu'e..
Thill coupiiog. P. Klipple.......

Thmshiog or hulllog qnnder..l l.)lc(‘lu‘

Thread cutter, M. D, Barringer..

Tinned metal plates by heat .nd preum auto-

matic apparatus for uniting, G. H. Perkins.... 23443
curing app A, Gordon.. .ooeee oo SIS

. m¢ s | Tobacco leaves, apparatus for coloring, J. M.

; HenDINEeen «.cvvesvrnre vneonernnan 8L
cutting machine, E. S. Field..... 54,397 . ssonsensonaenes .
ﬁ?..m.; H.B. Hurd........ 231 479 | Tobaoco. marking plug, W. Palnter
| 1nstep holder, McKay & Fairfleld. . 24455 | Tollet case, C. Carroll ..ooiviiiiiiiiiernannee -
Insulator, telegraph. C. Bigeon .......... . =34 3¢5 | Toogue hound for wagons, R. W. McClelland. ... 23400
| Iron with oxide, coating, G. & A_S. Bower........ =554 $on,zn° -:D:or:";t:'u G. F. Wingate............ 30Lu6
Iron with zinc and alloys of zine, coating, J. B. ‘00l shan! - PO (F)enee verne - 942
... D151 | Toothplek. B Osgood .. ... ovvacnannens - T -
Ironing hine. J. Vand: s | Toy horse and wagon, F. W. t‘umler o SN
| Jewelers' usa, tool for, L. G. Gndy . 2350 | Toy money bank, C. A. Balley............ <o 2SN
| Keg, 1ger beer, J. B. Hayden ... .ccv <cavraease .. Za3 | Trock B J. Leyburn............. . TS
Knitting hines, feed hant for of ) | Trucks, rub troa for car, D. E Small. . .. B
FL. CIAEKD ... weeesceasosasnssrsasasssanssanness 334538 | Vaive J. P. Hillard, vavess TR
Knob attachment, W. H. Gonbe. .. | Valve, balaneod, Moors & Pertz..... - B
. 23458 Ladder, C.D.Cannon .. ...oevvnee | Vehicle bow trimmung, H. Higgin .. - BT
. 234351 Lantern holder, F. G. Stephenson ... .... Vehicle sand band, J. Hitehooek..... - BN
Lathe, gnuge. F. W. Clough....... . 2315%  Vehicle seat, F. Oppenhetm (r).. .. .. . e
WA | Lifo presorver, C. D.Oatman. ....oceeeeens waneeanes 230506 | Vohicle spring, G, B Harrls........... < 3L
Lightning guard for oil tanks, A A. Knudson.... 334484 | Vebicle wheel, J. Laduer.... .. .. B
Limb, artifieial, Ao A, Marks ...oooieeseeernses | Vehicle wheel, C. H. Triphagen....... . NN
Lock, A. Lemke.... . .... > 2 xuaa:[ Wagon brake, Whitman & Igon. e S0
Lock oylinder, H. R TOWTO. .ovboreas 234,60 | Wagon brake shoe, C. A. Skene..... . WSS
Loom. A. L & C. L. BIgADY. . cooennnaanes wereee B4521 | Washing machine, J. G, Crawford.. T
Lubricating apparatus, automatie, G, W. Baker... 2.5 | Washing machine, L, Sternberger. . .. 834
Machine brake, 1o, K. Pitman........... . 4.0 | Watch, sooustie, G, A. Bowen..... v SMANS
Magnet, relay or sounder, G. Little...... .. 03 | Watch case, W. Calame...iiiiniienn. - AN
Malt, compressed, I'rondergast & Free 234 133 | Watehes, roller abstracter for, B, Frese (r)........ %67
Marble. ete., composition fur cleaning. G. P. Cole. 2345 | Water closet. 8. 8. Hellyer ., AL S . BL50
| Meat qutter, R HUDNOR., «vvere coven e 2 . B3 | Water elevator, J. R CIRXEO. .v.....evecmneeness EE
| Meat cutting machine, L. Stetkort.......... :saeo! “"’g’;:::‘:‘ wachine for Artestan and oll, ¥,
o X ratus for mmlemu 'r.\\ P . 2458
2401 | M"lt)'r‘::::m” ..w‘ ___________________ i | Whitttetroo BOOK, C. WrHgAE..o. T
24552 | Motals from their ores, maching for separating ‘W,""l wheol, J. Sander ... “ WA
L2l prectons, G, 1all.. 234565 | Windmill, Corlell & Adams.. [
24,46 | Mirror hanger, O, W. Proscott.. mige | Windmll, W. C, Jwt:. ........ . W50
stanidl hines, spparatus gm. Ing cutters ! a’oml,lommuuu. . myn & Hyatt .. =B/
for, L. Wonohel........ - ! “"::chm Lz r mnb' J - BaAR
Mower, lawn, . G, Flake., .. . mm_ sere or, a4, J. BL50
Musioal string Instruments, lny lnr..l slmr . L6 ==
Needlo wrappor, J. M. \Woodwand . .2

DESIGNS.

Coflin screw, B, A, Ou
Gom setting, Yumk hllm
“.nnp ket, F. R &

Stove, cooking, 1L L Fennell............
[ Type, fout of fetnting, J. K, Roqers.......

TRADE MARKS.
Fish, manufactured, Forguson, Walker & Co.... ... 5001
misses’

451 | Hats, gentiemen’s and boys' and tadies' and

soft folt, Topping Maynard & Hobroo. ... S0M
Tobaoeo. plug. 4. Wittlor evinaesnnaantrsanssens ST
Jewelry. comprisning lace ping, scarf plns, earr
car drops, hooches, stads. sleeve butions.
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A SPLENDID HOLIDAY GIFT.

DR. SCOTT’S ELECTRIC HAIR BRUSH.
%, A BEMAREABLE INVENTION,

od by the PPrince and PPrin.
notleo

Wihiloh has won its way to Royal favor in Bngland Jially
oo Of Wales, and ten upon by the It Hw
n(!lu A meric prabik 1L onres by natursl mesns. w | 1o &
N remoedy lfu!\yw fOr Iany Yyoars ft shonld e sl dally In piaew of L2 ordioary Hale
’. Brush. The Brush Hundie s minde of & neow odoriess composition resembling ehony ; a
combluation of sulwiances PRODUCING A PENMANENT ELECTRICO
% VOLTALIC CURBENT WHICH ACTS IMMEDIATELY UPFON THE

@

o v Droug bt

o, haver harm, and s

HAIR GLANDS AND FOLLICLES, This power onn alwnys be tested by
F o sllvar oo pias which aooompanion eaoh Broash

IT I§ WARRANTED TO

(‘URF NFRVOUE HEADACHE IN 6 lN 6 MINUTES!!
(‘URL BILIOUS HlADA( HE lN b MINU'I"!'TI;_'T
(UR!‘. NlURAl(”A IN § IINUT}S"
PR}"VYNT )AI L lN(i HAIR AND HAIDNESS"
0 URE l)\hl)hl Py A DIBLABES m THE 80 ALP
Hx“lﬂ’Tl\ ARRESTS PREMATURE GRAY \TFB i
!lAKES THE HAIBQUROW LONO & GLOSSY !!
IMMEDIATELY E00THES THE WEARY BRAIN!!
MONEY RETERNED IF NOT AS REPRESENTED,

\ , \

o, AR B\ ts BE ©, 1T RARELY FAILS T0 PRODUCE
. ) S A N © A RAPID GROWTH OF HAIR ON
_].3::.-“;-\["[':;'!‘ £ : . y v Gq BALD IIEADS. WIIERE THE

" Genty 1 have GLANDS Snd FOLLICLIG ARE
NOT TOTALLY DESTROYED.

never before given a
Proprietors:

lmunmn\n) hm am wil.

the use

medy. 1am

Y wit h your Halr
deem it my duty

amending 1t

The Pall Mall Eleetrie Associn-
tion of Landan,
New York Branch: 542+ Broadway.

fnllm."uut‘
¥ oouming ba'd : bhat
ve Brush a thiek growth of ‘
» 15 APPOATRNOS, Quile o gxml \ "1 choerfully testify to tho merits of
y 1 had xnﬂ war to its talling " [ Dr. Seott’s Bledétric Halr Brush,
0 >

predios. bat with no . ) e It cures my bhosdachos nnhln n
e TR é v/ 4 - ‘ Q’

few minutes. I am so ploased
Street, Now York, \mm-! 31, S0,

Q with it I purchased another
L would Not take $1, 000 “for my Bru

[From the Mayor of Surntogn,)
Angust 12, 1880,

for my wife. It is an ex-
d ceffent  Hair Brush,
well worth the price
o aslde from its cu.
Q rmative powers.”
JAS. B
PLINY l- SMITH, CHAPMAN,

oll known in this Oity as a Law Publisher, and also as & Director in seversl

.. New York, August 14, 1550,
that of the many others who
' 2 o sufferer from Neuralgia in an
shies, she '1:- experienced entire rellof Please nocept
Hv\u\ BAnRTL Tr
- Mesting Grounds, Samatogs Co., N. Y., June &, 1850
v pleased with it. Its effect is most wonderful, and d you
. It s also & splendid Hair Brush, well worth the money,
Rev. J. D. Rogxas, Superinten dent
can be seen af our ofice.

T.000 »imi L ';—r'\.

A BEAUTIFUL BRUSH. ror*ehRs.

We will send it, postpaid, on receipt of 83 003
or by Bxpress O, O, D, at your oxpanse, with privilege of opening and examining
Or rl‘qm st your nearest Dreagelsat or Faney Store to obtaiy one for von, I MOM US,

MONEY RETURNED IF NOT AS REPRESENTED, 3
As 0 & you recelve the Uru-‘1 l' atisfied with your bargain, write us, and we will return the money. ‘What can be fairer?

s paper will not knowin any humbug, and 1 have placed a Brush In the hands of Mayor Cooper and Postmaster
Jax -"'\-w\n'k AS & FUArAnLe yod falth

L& Remittances should be m:dc |m\.|blr to GEO. A, SCOTT, $42A Broadway, New York, Azents wanted in every town.
'll ey can be made in chocks, drafts, post ofMioe orders, Or gurrency. lm lose 10 conts for registration, and we guarantee safe nlchrcr\ of Brush,

"STEAM PUMPS.

on ‘l hr( t v(' v 1, 'd by HOLLAND
& THOMPSON, Troy, 4 A CAvolde hot journais arip-| THE NORWALK IRON WORKS CO.,
inery. SOUTH NORWALK, CONN.

fing, ! nn:\ d for eatalogue of Grease and Cups

‘ wrall kmvx- of s e hmaens LAY
GREAT IMPROVEMENTS

Recently made in

CRUSHING AND GRINDING

ﬂl " nnd ‘ll VER (H(l"'l‘. BONES, PHOS.

Remember that this
is NOT a “motallic”
wire brush, but made
of PURE BRISTLES,

THE SWISS WARBLER
OR MOGKING BIRD WHISTLE

PLAYS! l'l\\"'

For Rending Clubs, for Amateur Theatrics

perance Plays, Drawing Room Plays, Fairy £l

oplan Plays, Gulde Books, Speakers lum..m\m

{ leaux Lights, Magnesium’ L.
Cork, Theatrienl Fuos P npu‘ullmu Jarloy's

Works, Wigs, Beards, and Moustaches ot re uluwd

PLAYS! PLAYNS!

prices, Costames, Seenery, Charades. Neow catulogues . A
A sont free vumulnlng lu|,| desc rlpln:nluml l:xlu'~ Pl: ou "\ ll("l"l‘ t « and ( HE "7‘ LS, We com-
KINGD OM wm';&ngﬁ”:“-’um BAMUEL FRENCH & SO, 35 E. 14th Stroet, New York. | PO AL (0 KL 1 4
= —_— ! —_— .
mw‘nuuumuern[ - BATGH \\ S(I\h I'Illlnd(~lpl||:l. Pa.

BSHTNCALE TOTHE mowl, e COMPLETE MENAGERIE. ll E \\I)I| L ll(il SES—HOW TO MAKE

67 THT Wi, You can ralee 8 lsugh or plerering ery of oo ponds ; amount of {ce required, ete, and full direc- :
Lorror f pleasure, Sample by 1t ail, caly 10 '-‘8 G lor 25 cta, tl u|~ for bullding lee-house, with iltustrated plan. BEsT FooT lATH Es,
3% for L0cts. _ Valnabiccatalogue of agent's poods free, tained in SCIENTIFIC AMERICAN SUPPLEMENT, NO . :
WORLD MANUFACTUMING (0, 122 Nasssa Btreet, Mow Tork. Price 10 conts. To be had at this oMeo and of all Back geared nnd serow cutting, Small
— — B . Y Y P I éntllr-‘::un-l L':I'I:Il‘l,h(fnlr .\I:lnl‘:unll:
< SCS & e = Jonr cuttors, SHhide Rests, Sceroll nng
STEAM BOILERS:; Cironlnr  Haw  Maohines, LOWEST

THE NEW TOY !

0)4 Folks Tickled and ChlMren
Delighted,

& Mechanica! Grashopper, Jumps
6 feet bigh. Samples free for 10
B T rels te Denlars MIECHANIC WANTED.

val A skilled mechanie, capable of construeting and operat-
Agema wn""’,"... as Ingn works for lhv lmumhu'lnn- of wrought tron pipe

,ux s, un: LU MO and tubling Adddr
ni \\m\l E, Look Nox MM, Pittsburg, Mo,

—_—— ;l 122 Naasan B0, Now York,
CENTENNIAL AND PARIS MEDALS,
Mason's F |I< tion Clotehes and E l«-\'xllurs.

3 - CNoew and Improved Poattorns,’
”. BY THE -ul"l'll\\',\lll\' FOUNDRY AND | VOLNEY W, MASON & CO,, Provide nee, R. L. U. 8. A,

| WANT
\ MACHINE CO,, 'hilndelphia, a numbor of first-clnss
vork WANTID,

fitters on enging
! T ATIOY . R . A thoroughly competent and experienced man to tak
i = ](I: Il“[, \] \\l) ('U!.h ““”“ “\ “ rlmv..v.---,n ’vlllll{l) employing A0 men, doing ‘.vnm":
. i . = 7 . G. Hatfleld, With directions for construction, Four and general work, Address A, & Co,, Box 773, Now York,
T‘N"'E'\ I'(T- P"'l l‘ ‘\" :\\"F\l".\ ongravings. Contained In SCIESTIFIO AMEHICAN SUP.
Non-Conducting, Wemoyuble Covering, PLENEST, 5, Price 10 cents. To bo had ut this ofice
o manufactured by Toope's Asbestos Covering Co,, | and of all newsdealors
||‘A'I‘ll:l$¢ill=/lll;lw Xllulu‘ntl ,I\mmh d a Modul of Excels - - 1
LA e Al meurioan st ot ‘ . 3 y 3
Airs And Pipes Sieain I'ans sof .',)'f,'._,_",",.,.' M2 For Sale.—Fngine for Steam
Cold Water I'\} s, Refrigeratorns, Mesat Cars. e10. Sam. | 8L & bargain. Cylinder, 4 In, dlameter
lon frow. A Tew first. WOLs wanted. Address | For particulars. sadr
JIE TOOVE, Sole Mavufacturing Agent in 1, 5. Office JAMES T Ml
Ny Works, 555 Kast Teth Street, Now York (s

Agents Wanted FENCY)
Sells raplaly, G »
Partioulars free. 1 llli«..-‘(\ l1."\'l n‘-
|-<m BALE-~LARGE MACIHINE

Machinery. Tools, ¥ogine, ste
Inguire of A MONNETY & O

Prioes,
logue.

Sond for Hlustrated ontne

THEII
DESIGN. CONSTRUCTION, AND
MA

NAGEMENT.

3y
WILLIAM M. SHOCK,
Chief of Bureau of steam Engloeering, United States
Navy
In one large quarto volume of 49 pages_snd illustrated
with 150 wood-cuts and 36 fall-page plates (2) of which
sredouble). Bound in Lalf crimson Morooco, gilt tops.
Puice $1b
D. VAN \(Ml RAND. Publisher,
2 Murray and 27 Warron Sts., New York,
*.* Coples sent by mail, |.m|;-um on receipt of price. | 5§

N, H, BALDWIN,
Lac -uln N

( Illl(l\lﬂh. nume In nuw type, 100, by mail,
Agta, Samples, 10e, U.S.CArD Co,, Northtord, Ct,

THE HOLLY @=— INGE D 410N COUMITED

HEAT!
/"r.r',vf‘or“.:s'ff‘,,m_‘ uwu" °°"b cKPORT N.Y.

ATty LAXY NUMBEN

Launch,
& In. stroke,

ER. 118 Mouroo 58, Chicago, 11

) Mitre Box Co,
MILLERS FALLS,
MASS,

Tangdon and New |
B 1 angdon Mitre Box. |

SUPPLE

SHOP, wiTn
ready for runnin

. Bueyras, Ohio
Rend for elreiar,
' All Now, ¢ hr-.mn Boroll Cards, 0o ¢ alike :
) ’ % pﬁnlo-l udlllllu. Northford, (1

\(H‘\Illl‘

Adrertisements,

nelde Page, ench lunortlon s «« 75 00nts 0 Hine,
fnck Page, ruch Ineriion « « « <100 » Hne,
CADONT olght words Lo a Hine

Engravings may séaa aaver thwments ar (he some 1ale
pr Line, by mveamirement, og the letler press. Adeey
tacments m sl b recerved ot puldication ofice as sarly
a0 TAvwrsd 1y morwing (o appear In nect ssve

EF" The publishers of this papsr gusrantes (o sdyer.
tisere n cirenlation of not less than 80 oopies overy
wookly issue

Phosphor-Bronze
Wire, Sheets, Rods, Bolts.

TitA LN MARKS,
We o/ 7y
: ’A.// hod - ¢ //hw/'r.
.
Pamphiots and particalars on application to

The Phosphor-Bronze melting Co., Limited,

2038 Washington Ave., Phila., Pa.

OWNERS OF THE U S. PHOSPHOR~
BRONZE PATENTS.

Sole Manufacturers of Phosphor-Eronze in the [, 8,

Magle Luntern Catnlogue. 60 pp,and Lecturs, 10 Cis

THE MAGICAL ORGANETTE, 0

Double slze Reeds, oxtra ntnn.ﬁ and lnhh
Qlrenlars and beantiful Seot l’-n( Carda, B Conta,

THEOQ, J, HARBACH, BOD FILBERT 8T, PHILA,, PA,

PIEREINS'

High Pressure Engine and Boiler, Blc,

On n-lurunm to England, I have arranged vrnh Mr.
Jumes L. lunnul"u( Haovitford, Conng Lo repres
sonttheinterests of The Perkins' Evgine Compnuy,
Limited. of London. In this country. All communi.
oations addressed to bitm on this subject will recetve
asttention. GEO. DEANE. Secretary

ToE Pauking' Excixe Co., LIvMITED,

5 Lithographed Chromo Cards, 00 2 allke. 10c.

\uneln rnncy type. Coxx CannCo, Northiord,Ct.

DO YOUR OWN PRINTING

Presses and outfits from § to $5
Over 2,000 styles of type. Catalogue nud
reduced price liet free,

H. HOOVER, Phila., Pa.

promounosd by critics as oarivalled, the rage
al balleand parties, sent on recelpt of 1S ol

Uk bograph Co, Pod's, X Chunct S, N Y

TOOPE'S PATENT FURNACE GRATE BAR.
| Best and cheapust in the world, C TOOPE, Manu.
nulunng Ageut, 353 Bast TRth Street, Now York,

| Wanted Manufactored on royalty, a valuable patentod
two-horse Corn l'lnnlor Box 1525, Terre Haute, Ind.

Pond s Tools,

neine Lathes, Planers, Drills, &c.

DAVlD W. POND, Worcester, Mass.

THE GUEAT WORK, w-ndlﬂ{ MWeetranad with eelared
Lates, mow resdy, It eelis ab sight. Agenis wanied Send
or partheulars.  Rich Masosie prade, K1, Templa

2ad boske ot hardepan priess.  Beut Tor (Nusiraied catas

logne. REDDING & CO., Massals IuOahers, T3 Boned
way, New Yooho l.m gl "ok

SPARE THE CROTON AND SAVE THY COST.

Driven or Tube Wells

furnished to Ix\rgﬁ gonsumers of Croton and Ridgewood
Water., WM. D.ANDREWS & BRO,, 33 Brondway. N,
whocontrol the patent forGreen'sAmerican DrivenW cll.

W00D WORKING

Maohinery. Celebrated  Schonck " Planers and Match-
ors. 0001 fooring, 45,000 e surfacing wnluﬁ Ro-~aw-
ers, Moulders, Tenoners, Seroll Saws, efc. Schonck,
Successor to Jno, u SBchonek's Sons, Matteawan, N, Y.

SLLN

mmunmmuum CARY & MOEN @

DESCRIPTION e,
,,TEE“LHWL@E EVERY PETEEL SPRNGS. pasccm

“The 1876 Injector.”

Simple, Durnble, and Rellable.
valves, Send for Ill\lr(mlml clrent r.
M. \I-.l I I'.R\ s\ (0.. l'lllln.

Shafts, Pulleys, Hapgers, Etc.

Full assortment In store for lmmediate delivery.

M. s & OO,
1 l? ‘lhllhz-n.n Riveet, New York,

Requires no special

BLAKE'S PATENT POSITIVE STEAM TRAP.

This Trap is ndnplcd to all
places where steam is used for
heating or drying purposes,
It is simple in construction,
positive in its working,and
much lower in price than any
other Trap.

Descriptive Circular sent on
application.  Address

SALAMANDER GRATE BAR CO,

110 Liberty Streel, New York,

the MIENTIFH —

LITTLE

s iu all |.\u~ of
o most canvenient and ooanomion! outht for writin
withiout refitling, Lasts o Hotime,

THE OPEN FIREPLACE IN ALL AGES,
| By, P Prryas, Architect. One vyol, 1Hmo., Price 92
With 3% illusteations of fumons Srepinoes of historionl
I and artistio intorost, togethor with original deslgns
and Kuggestions for Modern use
*o* Por nale by all Booksetlers, or ywdll be sent, postpaid, on
veceipt of pirice, by the Iublishers

BENDING ROLLS
Bollor Shop Keolia, Sl

PA
l’mnuvy 'undu-
Drills, ste., send to

' ; olreul "
HILLES & JONES, Wilmiogton, Del, | JAMES I, O5GOOD & CO,, BORTON, "h5ea ¥ rouklin Street, n......... 1 Bond Nun. .\v\\ v ...l.. a8 .\lmh-nn Street, Chlcngo,

ADERN AND W

Atinokios to witel chain' or nee
bo ordoren by mall, and oxohan, ,u d ar relurned If not nulu‘d
e LN

THE PERFECTED STYLOCRAFIC

GIANT.

Pon, 'onell, and Iukntnnd In one. Writes 80 lnrm- pn(g«n
k oord. or Nta vest pocket.  'rigo ¥
I-‘n' f‘l'lll nlmu'ru»llun of \-crloun styles, uvlhl for

i
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Scientific Amevican,

Two New and Important Hooks —

SOAP AND CANDLES,
STARCH, DEXLH!NE. and GLUCOSE,

PRRESS,

Technienl Treatise on Non v

A.(i noe at the Industry of l""r"“l':l'lll‘('a“'."hi" with
Cristianl.  Fully Hiustrated. 800 pages » by I, N,
somely printed on fine papor, Yo, band.
Subscriptions will now be recelved at

aNe on dedivery,

A Practical Treatise on the X
senveh, Dexteine, and G ||p°£:!'ﬂnnrmun--- of

st ente
yut fhongravings, 4o nted by
:»z‘nnn' paper, PARes By o, hundsomuly printod

ipt i el
ab.':mcs‘% “(":vl'l 1ot be recelved at $8.50 per copy,

HENRY CAREY BAIRD & CcO
Industrial Pablishers, Hook :
TR WaLs o m-m'.:'r..f’lllx‘:rl:‘\ 1:‘.';'1',‘..,1,','1"""‘“'?*,

SUPER

C NOSE, Prr. an
BB VOSS, Awin, &

INCORPOMATED

10.00 per CopY, pay.

EHGRAVING
MENTAL LEIT)
LOGUES, %t

pay-

WITHERBY. RUGG & RICHA RDSON

of Patent Wood Working Machinery of il\:::r‘;r?lr\!::rx::
ten. Facilitios unsurpessed. Shop formerly oogupled
by K. Ball & Co., Worcester, Mass.  Send for Catalogue.

A WEEK. $12a du)‘nlrholncrmﬂ\ le. Costly
$12 outhit free. “Address TRUE & Co.. Augusts Me,

;“lmrh\r Wood Working Machine .7 ol or Cubl-
jnet, Plano, and Plano Action )hx';’m?rg‘l:rlnm'nla) 'i'-:.h!‘}'l:
and Hangers. 1. Pryfibil, 451 to 457 W. 40th 51, Now York,

SURFACE FILE HOLDERS.

MOSSENG

536 PEARL STREET. COR E _
by « EBL] A,
LARGEST ESTABLISHMENT OF \ rNEW YORK.

Much ehe
o Photo-Eugraving, in withe
self adl improvements
Hluswated Cireular S

CRAVINC.

LB PANSEY, &
TN JACKSON. Asviet, Bes

RAVING CO

IMONN'S NEW FROCESS, L

1 Seplt

M M. A MORS. Dreses

IOR SUBSTITUTE FOR WO

APRIL 2, 1000

THE KIND IN THE WORLD,

il LANDSCAVES, MACHINERY, MAPS, ORNA.

hegh ' USTRATIONS VYOR NEWSPAPERS BOOKS, CATA-

|Inn| Wood Cuts, e 2. 0 Moss, the nventor of the Moss Py ‘

ng Jrom the Photo-Engeoving ®o., 67 Park I : Min

S S raring @o., 0 Muce, hae retuined for b

matle and usedd by hime (n IMoto ) npraving since ’ ‘ W - #iatlni
nd copy for | ton 1) 3

THE BLAKE “LION AND EAGLE"

A patented Improvement of the former

S OF PORTRAITS, m TLDINGS
RING and GENERAL

May, 15

n stamp for

CRUSHER,

‘New Pattern '’ Blake machine.

e —————————

B0

Has much grenter oMol
riicienoy than th )
t:‘:l\'\u;:‘:u -lrn.:- and is llllll'\,ui"l‘!‘ ln:l;ll 1':'
Tt ':‘ mi'ul \-‘luI' thousand pounds e than the unlmproved machine)
e & than half the time In olling and other manipulst i
) BAlf the exponse for repalrm.  Addross . e
E S, BLAKE & COL Plitshurgh

Pa.,
sole Proprictors nnd Manufncturers,

It requires only about half the
O lorn expense (the size most used

D. & §. CRESWELL,
Eagle Iron Foundry,

S16 RACE 8T,
PHILADELFMIA, FPA.

By thelr use & orooked file may be utilized 3
strndght one, and both are mndn{o do bougn'-‘;u::u‘l(::fl:
fling broad surfuces than has hitherto been possible,

No.4 holds files 12 to 1 in. long. Price 75¢. cach,
No.8 % Mtolgin. “° Price §100 onch.

For sale by the trade generally. Manuf, N

by the NICHOLSON FILE CO., Brovidence e 10 oMY

OUT. IMustrated

T“E B'GGEST T“l“ book sent froe.

Address E. NASON % CO.. 111 Nassau St., New York.

Th

ROCK BREAKERS & ORE CRUSHERS.

(THE “"BLAKE" STYLE)

uklh machine has for twenty years stood the TEST, and found to be the best one made for
r

m&ull kinds of hard and brittie subatqnoes, such as OREs,

8. L. Marsden, for the QUARTZ, EMERY, eto., ete.

st tWenty yedrs connected with the manufscture of this

machine, superintends its manufscture.

FARREL FOUNDRY AND MACHINE CO., Manufrs., Ausouin, Conu.

ORGANS £20,12 51:000; 2 10 32 Stops.

e —— Daniel ¥. Irnl_ly.‘\'uuhl;nmnn.h’ J.
Leffel Water Wheels,
With recent improvements.

Prices Groatly Reduced.
8000 in successful operation.

FINE ¥EW PAXPELET FO02 137,

Sent free to those interested,
James Leffel & Co,

el
Springfield, O. “I-a_.._'

110 Liberty St., N. Y. City.

Tiree Beawtfil Gl Books| &

FOR THE HOLIDAYS.
“THE DORE BIBLE GALLERY."

Containing One Hundred of the choleost of Gustave

knowledge of musie belng
The most wonderfal of all

any kind of musle, Waltees,

It wil
Hexible sird

wry body delighted,
The

send & samphe nstrument t

™ uslc for social ga
s Playing hoar after bour, witheut say

" 1be wonderful
»

n of groen br
o matal, on same princip

o presesis 10 mak ne,
or capabllity almost v ed. 1

only
Muossachusetts Organ Co., 57 Wasmixaron sruver Hovy
OFVER=A goents Wanted—We wiah a good Agent in every town, and

and will give territory. Orderatonce. §50 a week caully made, We

The Melodette, or Automatic Piano,

The most marvellous mechanieal ine —
— wvention of the age. It wilipls .

- iu & welvdions and ples
3

¥ tune that

manner,
wduced In & masieriy style,
idas well as b grown
ngs of

required in the operatica.
musical foventions; & mae

chine which ina purely mec

v BCy,

ot knowledge of musie whatevee]

any modc-box, even
muach,
I play. Th

]
It

for there Is na limit whatever to

lostrament Is on & somewhat

Phonograph, the perforations In a

h ety perfected (the pceome

), and Is haviog the largest

ment in the country. It has solid

tho motes or bars (the musie -
n taning %, which produce cloar and most melodious notes, and never get cut of tune;
he wires aroIn a (iano, only they work aatomatieally Ins of by the fingers. The
Bout 10 tnehes wide, ant a8 nd
d strike the
Mo tune Is played

leal lust

o saAIe o

3

or The musle is fine,
selection of popular tunes Addre:
.M AL Sole Manufacturers, BIPECIAL
1o anlling these Instruments, o will
5, Noxen Free, locladiog musle price taty ete, ete,,
100 taatimaninds,

tis selling r "
The regular retall price of the Meladetia )

o any one whiking to act as rur agent, for

Doré’s lustrations of the Bible, and a puge of explinn-

tory letter-pross facing each engruving, togother with a z =
superd portruit of the artist. ‘
Targe quarto, cloth, Tull giit, $; morocco, full gilt, $10, i

“ATAI.A.”
By M. DE CHATEAUBRIAND,
An American story, and one of the best efforta of the l

{ebrated suthor, perbly illnstrated with numerous
ull pagoes of some dest scenery, by Gustave

of our
Dors. FPrinted on y tinted paper, and richly bound.
Large quarto, do?.}ﬂlum. OL? maorocco, full gilt, $10.

B represents that part
A tho elastio back, wh
creates but littie friction
This Packing Is made

JOHN I, CHEEVER

BEST IN THY WORLD,
For Packing the Pixton Rods and Valve Stems of Steam Engines and Pamps.
of the packing which, when in use. s in contact with the Piston Rod
fch keeps the part 1 against the rod with suficient pressure to be steam-tight,and yot
in Jengths of ubout M feet, and of all slzes from N 102 inches square.

MEW YORK BELTING & PACKING €O, 57 & 88 Park Row, New York,

+ Treas,

" THE WANDERING JEW.”

A serion of twolve illustrations by Gustave Doré, ple-
turing the weird and unearthly scenes of the legond,
with explanatory h-nur-lm-u.

Large quarto, cloth, gilt, $.5,

* A mwost beautiful produotion,'™

“ Published In very rioh stylo.

“is mecting with deserved sucooss.
Stationer. .

“Hueh books are educators in tho highest senso of the
term," (' Measo Inter: Ocean.

“One of the most sucoessful productions that have
done honor Lo the pencll of Gustave Dord. = Provldencs

ournat,

“Contains some of the most striking productions of
Doré ut 6 moderate cost.” —N, Y. Tribune,

“Wa are very glad they have been put within the

Brookiym Advance.
Publishers’ Weekly,
‘e SB00Kseler and

reach of the many.' —Hart/ord Courant. o
THE FINE ART PUBLISHING (0,
535 Pearl Street, Now York,

¥or salo by all Booksellers, or sent, postpald, on recolpt
of price, by the Publishers.

SASH DOVETAILING MACHINE.

Planers, Moulding Machines,
Mortisers and Borers Tenoning
Muchines, Blind Rabbeting Ma- |
chines; also, & large variety of
other wood working machines,
manufactured by

LEVI HOUSTON, Montgomery, Fa. '

| ohinory. Tools, Cuotlery,
Hardware, eto, without
over 10 yoars

TELEPHON E 2% Al
Clreulnes freo.  Horcodsn & Co,, Mallet Croek, Ohio, l

ITED TO INTRODUCE |
1t Book to business men. A rich
the next three

AGENTS WA
r"o\v nud povel Ac
rvost Lo competent prrties durln
Bonths, Al partionlars by return mall, Y .
1w, PAMPHILON, % Bond Bt,, New York City.

pr day ut home, Samples worth 84 free,
$5 tu $2u llrlh;ll')m b"r'u-wx & (l‘u , Portlund, Me

ropulr

'The BELMONTYLE OIL|

Prevents Rust, Tarnish.

Highest Testimoninls B .
tiree for $1.0), sent froe of exprossaye ond 1«
e BELMONTYLE o1 Ct

MOLE MANK

THE STEARNS MANUFACTURING CO.,

ERIE, PENNSY LVANIA, make a specialty of improved

; SAW MILL MACHINERY.

Designed In its construetion for mnluclnﬂ' lumber economically and
rapldly. Plans and estimates for M I1s Of any capacity
furnished on request,  Also bulld
ENGINES, BOILERS, AND MACHINERY IN GENERAL,

Porslm"s;Rnck & Drfé Brcaknr and F.mllml'(‘.’l! Crasher and Palverizer,

The simplest machine over devised for the pur(mu,
Partios who have used it o stantly for six yonrs testify that it will do double tho work
£ any other Oruaher, with aind the 1 ower, and ano-half the expense for Keeping in

The smalior sizes cur Fowe .
e PTOTITEN & CO, Plisburgh, Pa,

"RELIABLE"

Bogines a complete succoss
Prices still ¥ per cont. below
those of otber makers. Un
equaled for eMalency, sl il
ty, and durability.  Frices from
0 tor WAL to MO for
Ly Ul compinte, with Govs
arnor, Pump, and Healer

ele,, on Firearms, Ma-
HSaws ton, Bloves

Safos,

injury to the polis
amples 3 conts
i elreslng
e

ACTL YA
it street, New Yaork,

Address, for olronlar,
HEALD,

SISC0 & CO, 3
Buldwinsville, N, Y.

UNIVERSAL GRINDER.

Ihose Grindors consiat of & serios of dlaks with bevel.
wiges looked together on ahalt "lu»( royolye Los
pnch other o different mics Of spom Thay come.
strongth and durability No frictiont henee no
he Phoy will gringd all Kinda of Grain, also Quaris
| Hooks, Ores, typsum, Helmstang .‘-Im\'mf'- N
Nrlck Clay, Cork, Hubhoe, Done Ol Cake, Flax 8
Cottan Seed, and any nimbe of unll-.vlv‘- n unnl:.y
() oturdrs and Farmornm po il wre diss
'n;‘.;.' “:ol on reasonnble teng rond for Hiustented
l‘uult e with fermn, NEWERLL & CIEAPLN, fool of
! \4-111 ﬂm Hiroot, Now Yur

Laots, Enginoars, and_Builden |

- The attention of Arehl ” — .

——— I e Lhe grnt doaline in prices of wrought 2 Slxes of Divect, 84 Slees ol

CATARLUS oF No¥ BT e AGENTS o callod to the gtut PR CieAl, TIRON, nalleraeas Pluw boat’ Tudivect 1tas
rov. J, ¥, GAGE, Boston, Mass, | 14 19 bl

Wl that were o

‘tllﬂ-vn-
1

ERICSSON'S NEW MOTOR.
ERICSSON’S (T

o Gl TIE B,

sost which now exi
rinay, 1D INANY ChRsax

watness 1D ponssguence 0
mation farnished to

MICROSCH
TELESCOPES, Fl
" H

dintion,
Hend for elreulars,

EUREKA STEAM HEATING £0,

ROCHESTER, N, ¥,

LASSES, OT I s ’ I\/i:;l’(:il.r;;;;“V‘

N,
MRS,

wnors fully awanre of the wnall |
stx Detwoen iron andd |
wonld bo sdoted, |
nd ayolding all visk of v
- 008 f Ny Hook of "
A rohiiteots, KEngineen

1° LA
DWELLIN D COUNTRY SEATS ANER n'l-v-.“_ OT18 IIROA. & CO., No. M8 Broadway, New York,
JLINGS AND 0 . * NRAWING INSTRUWY ~, - o
"‘-.:':“' ehenpest, and most economical pumping "{'.l:“":.“ PHILOSOPITTCA i ’ll‘l LII EMICAL JOTIN 1.WILH 1.LEY X OO,
A nestle purposes., Any servant girl cun O (¥ ] 2 Hene | European Jopresentatives af American M o with
u.'""'" SRS on for rroww peoghadeons e I sra g T 0 ll"’ ) II;‘-‘:.S:;"H!'- Virst-olass Agentain the prineipal industn 1
DE WORKS "'.:" I;?“, '. .‘,":1:,, ,,.;.1:..,..»"1. 1L (.l': tursl centors and elties n D'mnl-j Londou i
AMATER IRO HE g B Part 4, Philosonhical and | B O, Baris 8 Pucs Vend me, Terma on opliestion,
Purt 0. Mpgio Lanternt 118 pF : 3 7R, W. & Co, purchase Purls goods on comuilssion ke |
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formation of the day ; and {tis the aim of the publishery
to present it in an attmctive form, avolding as much 35
possible abstruso terms. To every intelligent mind,
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tho Pastal Unlon, the SCIENTIFIC AMEMICAN Is now sent
by post direct from New York,with rogularity Lo subscrib-
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THE MANUFACTURE OF POWER DRILLS FOIL MINING,
EXCAVATING, ETC.

Although mining. tunneling, ete., bave been of morce or
Jess importance, as calling for the labor of large numbers of
men, in all ages and in nearly every quarter of the globe, it
i« only within afew years that the tools and appliances with
which such work can be prosecuted have shown any great
improvement over those employed in early times, Afterthe
use of gunpowder for blasting purpnses had been com-
menced, it seemed for a long period as though there was a
complete cessation of all idea of improvement in this direc-
tion, until the comparatively recent introduction of the power
deill in connection with more powerful explosives. It is
pot too much to say, however, that from these two causes,
but more particularly from the introduction of the power
drill, the past twenty years has shown greater improvement
in the means and appliances for the rapid and economical
prosecution of this class of work than all the years that had

gooe before.  Besides this, also, many projects which werc
beretofore entirely impracticable have been brought well |
within the scope of modern engineering ability, and mives|
which could never have been made to pay under the old sys- |
tem of hand drilling are now contributing to the substantial |
wealth of the world. !

The power drill may be worked with either compressed
air or steam, but in many cases, from the location where the
drill is operated and the inconvenience attending the getting |
rid of the exhaust steam, it would be only at a great disad-
vantage that sleam could be employed, while the circulation
of pure fresh air provided by the working of the drill with
compressed air affords a most valvable result in the way of
veutilation for the shafts of mines, in tunnels, and all kinds |
of ordinary underground work. The manufacturers of the

Rand Little Giant rock drill, of the practical working of which |
sepresent Mlustrations on this page of the paper, are also

minufacturers of an improved air compressor for use in con-

acction therewith. They have recently furnished the most |
powerful air compressing plant employed in miniog in the
world, and it Is now in successful operation at the Calumet
and Hecla mines on Lake Superior. These compressors fur

nish cool and perfectly dry air, the last particular being abso-
lutely essential in coid climates or at great elevations,

The requirements for a perfect rock drill are numerous,
but it should first of all be simple in construction and strong
in every part, the parts, as far as possible, being so arranged
that any broken or worn portion may be easily removed and
a new part substituted without eausing delay in the work.
1t should occupy but little space, with the striking part rela-
lively of great weight, and to give the blow directly, so that

only the piston should fecl the shock of concussion, Of
| course the piston must be so arranged as to make a variable
stroke, s0 that no damage will result from the sudden re-

THE RAND ROCK DRILL
moval of resistance, which often occurs in boring through
rocks of different density, or where flaws or breaks occur
Such a machine, if disconnected from frame or carriage,
should be as light as possible, and so arranged that it may be
readily put up and taken to picces.

ROCK DRILLS AND THEIR USES.

jsfpna‘\n.\"rin' AND MANUFACTURES.

£3.20 per Avnum,
| [rosTaGE PREFALD, )

The Rand Little Giant rock drill is the result of many
years of experiment for the attainment of these ends, and
from the testimouials of some of our largest mining com-
panies who are using the drills and compressors of this com-
pavy with the utmost satisfaction, it Is believed that success
bas been practically attained. The first point to notice in
the construction of this machine is its simplicity, there being
no connecting rod or other device outside the steam chest and
cylinder to gev out of order, the valve being thrownin the
sume direction the piston is moving, and the port remaining
open until the full stroke has been made, The lever forope-
rating the valve Is placed in a recess between the ends of a
double-headed piston, and is struck at the ends as the piston
reciprocates, the arm of the lever driving the valve. The

| valve is of steel, and the whole mechanism is so simple and
{ direct that there is never any difficully in running at any
| desired speed, as high as 800 to 700 double strokes per minute
[baving been made, the double stroke meaning the forward
and backward motion of the piston.

In the working of this drill the full force of the com-
pressed air or steam is brought to bear directly at the point
where the stroke is delivered. The piston rod enters the
piston on a taper, and the rotation bar, which is nearly Iri-
angular in cross section, is made very strong; the ratchet
wheel for rotating is proportionately large, and the teetly
strong. This piston is bardened and then ground to a per-
fect fit on av emery wheel

These drills are used either mounted on a tripod or aty
tached to u vertical colomn or a horizontal duplex swivel-
Jointed bar, according to the location in which the boring is
to be performed.  In vertical work, either the horizontal bar
or the tripod may be used, the former, however, only be-
tween comparatively narrow side walls, against which the
bar can be made firm. The legs of the tripod are arranged
to telescope, 50 that they can be lengthened or shortened at
will, thus allowing holes to be bored in very difficult places
and at almost any angle. The column, with an urm, is par-
ticularly advantageous in all kinds of tunnel work, and the
horizontal bar is more especially advantageous in shaft sink-
ing. The latter is one of the most valuable inventions
which has been brought out for some time. It allows two
drills to operate simultaneously at any angle by means of
the supplemental jointed bars. The rapid blows given by
the drills upon the solid rock cause great’ vibration: this
would tend to loosen the bar by turning the jack screw in
the nut; to prevent this a lock vut is used, which keeps the
screw in place and prevents any loosening of the bar after it
is once set up, It can be readily adjusted, the arms folded
parallel to the bar, with the drills mounted upon them, and

[Continved on page 402.]
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THE LAST NUMBER. 'Ingn in Philadelphia.  Before the coming yenr is done with,

) haps severnl, forms of the in.
of tbi _and with It several | WE may expeot o see one, per
e ‘-‘m;::“l “:'Tu::_m s ol !c-ndemm lamp in pretty general use in the business part of

'our city.

o g gl a5 -+ Amofng the larger enginecring operations and undertak-
when the time Is up for which sobscriptions are prepald, present subserib- | : be made of the rapid
R et e o st h;‘:b:rr:l:;::;: af;'lnﬂfmm:usbing across the continent to
induce one of more persons 1o Joln theto in sulweriblog for the paper, they | ::mkl‘ new conhections between the Atlantic and the Pacifie:
i S A1l skve the re- : thE junctions of the two gections of the St, Gothard Tun-

et o Tt ‘mmmml’.‘“; .,:, {asure & D15 the revival of the Hudson River Tunnel project, and
st datueclimbdb vaegisadg {its prosecution in the face of difficulty and disaster; the
T e WA ‘mm';u"n' 5 doners 14 Glhor "completion of the preliminary work in connection with the

B P e o et proposed tunnel under the British Channel, and the begin
ning of what claims to be a serious attack upon the main
work: the railway up Vesuvius; the rapid progress of the
great East River Bridge; the successful transference of Cleo.
patra’s Needle from Egypt to Central Park; the Jaying of
soveral new and important Atlantic and other ocean cables:
thefinal aceeptance of the Panama route for the proposed
ship canal, and the vigorons prosecution of that work (on
paper) by De Lesseps; the theoretical development of Capt.
= — e = Eads’ plan of a ship railway at Tehuantepec.

EIGHTEEN HUNDRED AND EIGHTY, In naval architecture we have the completion of the Czar

With this issue the year's work of the ScresTiFic AMenr- ' of Russin's buge novelty the Livadia, and the launching of
cAN comes to an end. If anything sigoally memorable hias the Italian war ship Italia, the lurgest, most powerful, most
happened or been done during the year, anything calculated heavily armed and armored floating fortress in the world.
to give 1880 especial prominence in the calendar of the sec- By contrast mention may be made here of the completion
ond millennium of the Christinn era, our point of view is too of the Joftiest and one of the most beautiful and costly of
near to enable us to discern the fact or perceive the event temples of worship, the Cathedral at Cologne, after centu-
in its true relations to the present and the future, At this ries of intermittent covstruction.
moment the year seems to he an ordinary average vear in| The dephosphorizing processes by means of which the im.
every respect, a year signalized by no exceptional achieve- mediate conversion of certain refractory iron ores into steel
ments in any sphere of human activity. Nevertheless it has | has  been made possible, are not new; but not until
been a highly satisfactory year, certainly to all Americans. | within a few months have they proved to be practical and

The promises of increased business prosperity and general | economical on a large scale.
industrial activity, so apparent at the beginning of the year,| The De Bay propeller is not new; but not until this year
bave been amply fulfilled. The crops have been good, in bas it been tried on a vessel large enough to furnish an as-
most respects above the average. Our mines and factories sured demonstration of its superior value and efficiency. In
have been made to yield more than their customary products, like manner the Perkins system of steam boilers belongs to
Labor bas been abundant and wages fairly good. Our inter- "a period earlier than the past twelvemonth: but it was left
nal commerce was never in a condition of greater activity; to the recent successful voyages of the Anthracite across
canals and railways have been crowded with freight, and the Atlantic Ocean to illustrate if not to demonstrate the ad-
the passenger traffic has equaled, if it has not surpmssed, vantages of high pressure steam for sengoing vessels. We
what is usual. The largely increased work of the Post recall noradical improvements made this year in machinery
Office Department and of the competing systems of electric for the artificial production of ice; yet the scarcity of ice
telegraph bears abundant evidence of progressive commer- due to the unusual openness of last winter has given a re-
cial and industrial prosperity. The relatively few failures markable impetus to the construction and use of such ma.
among business men furnish additional evidence of the chinery.
satisfactory condition of our commercial and ludustriali 1t was our purpose to speak in this connection of the very
affairs. Foreign trade bas been nctive, and the steady flow creditable records made by American arts and industries in
of guld this way from Europe is proof enough that we have the international competitions at Sydney, Australia; at Ber-
not been losers by the year's traffic. - The steady decline in lin, in connection with fislr and fisheries; at Cincinnati, in
the amount of ocean freight carried in American bottoms is the Millers’ Exbibition; at the exhibition of sheep and wool
the one dark spot in the otherwise bright picture. The in Philadelphia; but there is no room for it here, and pro-
coming year should see a decided turn of the tide in this, bably no need, for they are fresh in every mind. There is
branch of national effort. no room either, and possibly no oceasion, for saying much

Of the purely scientific achievements of the year the most about our work in the past or our intentions for the future.

the names of thelr foremen and other falthfol employes,  The cost Is amall,
and they sre not the only ones that will derive benefit.  The beuefit to the
employe will surely reflect back to the advantage of the employer. The
hints, receipts, and advice imparted through onur correspondence column
will be found of especial valoe to every artisan and mechanic, ax well as
to students and sclentists,

For terms, see prospectas,

4o | promising is probably the photoplione of Messrs. Bell and The steady annual progress which the SCIEXTIFIC AMERT-

Tainter, since it opens up a new line of investigation from €AXN has made for nearly two score years is the best guar-
which practical results of great utility can scarcely fail to antee that no pains will be spared to make the paper more
flow. In other departments of scientific investigation there and more worthy of the large and increasing favor bestowed
has been a reasonable measure of progress, but no signally  upon it by an intelligent and bighly appreciative public.
important discoveries. A vast multitude of small advances — o )

have been made in a thousand different directions, advances ELECTRIC LIGHTS IN BROADWAY, NEW YORK.

Price 10 centa. For zale by all newsdealers.
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ww| 10 two or three bundred miles apart, by means of the tele. !

....... Suelghown signs of real progress, and possibly
e 0 g | Mince the year began,  The same mauy be saf
A light,  The use of lamps employing the

! :':ibocn suceensfully Introduced for public lighting; and pmp-'

5 ¢ 'arations are making for their speedy trinl
- Osccsicsrsenasons sssion sosisismssiessons e 3 g r speedy trinl on a conslderable
Vormation of losbergy ........ Gadnos 7 onn e sdsns | #cale in this city.

et astvnrer AP
............ ‘m‘ l'l'hls incandescent lamp of Mr. Bdison has been prac-
t

whose siguificance may not yet be fully apparent; yet at| Last year the New York Board of Aldermen passed a
this moment we fail to recall any that are likely ever to! resolution requesting the Gas Commission to cause experi-
rank among era-making discoveries or achievements. ments to be made with electric lights, with a view to testing

In the applications of electricity considerable progress their adaptublity for lighting strects, avenues, parks, and
has been made. The practical substitution of dynamo-elec-' squares, No action was taken by the commission until re-
tric machines for galvanic batteries in telegraphing is a de- ! cently, when permission was granted to the Brush Eleetric
cided step in the direction of economy. Recent improve- Light Company to test their system at their own expense

| meots in harmonic telegraphy, and in devices for rapid tele- on Brosdway, from 14th to 34th street, a distance of a mile.

grapbing, promise to add materially to the usefulness and
cheapness of electric communication. The development of
telephone lines and telephonic exchanges has gone on with
considerable rapidity. We fail to discover, however, any
marked improvement in the character of the service. There
seems also 1o be a decided lull in the work of improving the

The posts for the new lamps are now being set up, and it
is promised that the lights will be in operation by Christmas,
The iron lamp posts are twenty feet high from the base to
the foot of the lamp., Their upper portions are supplied
with projecting teeth, which are intended to be used ns steps
; by the men assi (0] the lam tion,
range and efficiency of the telephone itself. Has the limit The lamps are ::::mekt::pln nceord: :: m :;:MM' wer
been reached in this direction? It was reported a few patent, being from four to five feet in height and surmounted
w;cksbago that the problem of telephoning through con. iwnh an iron hood.
siderable lengths of submerged cable had been solved i The whole number
2 : of lamps wi “two;
Englsn(.L t.mt nothing seems to have come of it. Equally | wires will be carried from the :p of“o: p:a'u“:;"ﬂ:::opl:.t
disappointing have been the promises 80 often made of the the next for the present, or until the city decides to adopt
speedy connection of distant cities; that is, eities from ono - the systom, when they wil be sunk under ground. Each
lamp will, it is promised, two th
phone. Quite a number of new telephones have been pa- Hlight, equal to rboul one ﬂ:;:gd':‘: 1:::::(‘ R
tented during the year, but as yet they have given no evi-|  The central station will be at No. 138 West 25th street,
{ where the Corliss engines and boiler which operate the elee-
hna trio generators have been placed.  Abont twenty-five horse
groat utility power will he roquired for the twenty-two lamps, and one
"llnr|Imlolnc|rlc‘wlro Will convey the current to the eutire series. It is
voltale are has boon  promised that the geht h
steadily extended, In several American towns they have of equal power, "l,‘xho :\lxlt:c‘:ll:: olb:hgrmu:;nﬂ:: l:‘l:l-
where reduces this experiment to a test of cost and the

ability of the lamps to satisfy the requirements of the public
oyo.

Though not n product of the yonr, the electrie railway

L ——t

Sumscnine for the ScresTFe Asenrioax and Screx-
TIFIO AMEIOAN SUPPIEMENT, for 1881 —87 a year for both
papors—and you will have all the latost and best selentific,

engineering, and mechanical news of the from every
part of the globe, o ‘

ecally tested during a voyage around Cape Horn, on the
inlcnm(rr (?.nlilmllin. nnd by continuous use at Menlo Park.
The Maxim lamp Isdoing good service in the Equitable
Building In this city, and good reports are recelved of the
working of the Sawyor Inmp o one or more public build.
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THE SCIENTIFIC AMERICAN ¥OR 1881,

A new year—tho thirty seventh since the publication of
the SCIENTIPIC AMEKICAN began—will be entored upon
with our next issue.

It is gratifying to believe that, during all these years of
varying nationsl prosperity, thore was never one that
opened with broader or more substantinl grounds for ex
pecting the largest measure of national well being— the
largest activity In all the useful arts, under the most favor
uble conditions for success—than are promised for the year
about to begio,

Never in their history have the United States presented
so cheerful and hopeful an aspect; and in comwon with all
other worthy American institutions the SCIEXTIFIC AMEir
cax enjoys a bountiful share of the general prospenty,
Manufacturers, merchants, farmers, artisans—indeed all
classes of men to whom this paper s addressed, nre busily
employed and are making mooey; and the number who re
gularly look 1o its pages for information, suggestion, or en-
tertainment, is larger than ever before. With such abundant
and hearty support, the proprietors can confidently pursue
their set policy of striving continually to increase the useful
vess of the papor to its readers and advertisers, Having no
rivals in this field the only competition they can enjoy is in
a constant endeavor to surpass their own best achieve
ments.  Whoever will take the trouble to compare this
volume just finished with any that has preceded it, cannot
fail to be impressed with tho manifest fact that the pub-
lishers' policy has not beea altogether fruitless of results cal-
culated to make the SCIENTIFIC AMERICAN increasingly
worthy of the popular favor bestowed upon it.

The SCIENTIFIC AMERICAN SvurrLesmest will continue
to put within easy reach of American readers the best con-
tributions to the practical literature of the sciences aod in-
dustrial arts that the public journals afford, besides a large
amount of original matter of special value to scientific and
practical men.  As heretofore, a full table of contents of
ench issue of the SurrLeMENT will be printed in the corre-
sponding issue of this paper, in which every reader of the
ScrExTIPIC AMERICAN is kept informed of all important
papers bearing on the subjects or industries he is specially
interested in, should he not feel able to subseribe to both
papers. Scarcely a week passes in which the SurrLemesT
does not contain special articles worth more than the year's
subscription to readers interested in the subjects treated.
The ample pages of the SUPPLEMEXNT enable us to present
full details pertaining to topics discussed with working
drawings where such illustrations are useful.

SITE OF THE NEW YORK FAIR OF 1883,

The Executive Committes of the World’s Fair of 1888
have at length agreed upon Inwood asa site.  The tract se-
lected lies in the extreme northern part of New York city,
eleven miles from the City Hall, and has a mile frontage on
Broadway or Kiog's Bridge Road, and & mile frontage on
Harlem River. It contains 250 acres, the free use of which
the owners have offered to give to the Commission for the
purposes of the Fair. The ground is already served with
gas and Oroton water, and is level or gently undulating.
The water along the Harlem front is from 18 to 40 feet deep
at low tide, There is also an admirable water front along
the Hudson river, which is separated from the Fair site by
a ridge, in which is a convenient depression for n railway
for passengers and freight. The least distunce to the Hud-
son, where abundant docking privilege has been secured, is
1,400 feet, and the exhibits from foreign ports can be landed
at Inwood pier, within half a mile of the grounds. The
only objection to the site is its distavce from the lower
part of the ¢city. The means of access to it, however, are the
best. Itsdrives are park roads. The old track of the Hudson
River Railroad passes one side, the new track lies just across
the Harlem, It is nearer thun any other site proposed to all
the other railroads tributary to New York except the Long
Island Railroad, The Western lines terminating at Jersey
city can deliver their passengers at the grounds by means of
ferryboats. All the elevated ronds can readily be called
into requisition in carrying passengers, and the facilities for
water teansit and the accommodation of shipping are abun.
dant, The ground is ample, naturally draived, and well
suited to the needs of the faly; and the location is one of
the most beautiful in New York, It has many bistoric as
sociations, the site being bounded on the cast by Harlem
River and heights, on the south by Fort George, formerly
Fort Clear View; on the southwest and west by Forts
Washington, Nelson, and Tryon, and on the north by Tn-
wood Hill. pi 4

COMPRESSED AIR A8 A MOTIVE POWER,

It is very well known that in the matter of the consump:
tion of fuel, the most economical stemmn locomotive com-
pares very unfavorably with first-class stationary engines,
the difference being so great ns to admit of allowiog o Jarge
margin for loss in applying the power of statlonary engines
10 the propulsion of trains,

The use of electricity for this purpose hus its advocates,
and wire rope transmission is belioved by some to meot the
requirements for short lines, but among the varions practi-
eable methods of applying power from a fixed source to the
propulsion of trains, nothing has been developed thus far
that promises better than compressed air. It is cleanly,
safe, and free from (he many objections raised against steam,
and seums in every woy adapted to railway purposes, espe-
elally oo short routes and for underground roads,

I

| motive for carrylog oul the method, is belng introduced by

|

Scientific American,

A new method of using compressed alr, and s novel loco-
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und cellings should be lime washed, and overy occupied
" ¢ room should be thoroughly veotilated. Apartments which
Mr. R l(.-n ".'?Wk' who s located at the Windsor Hotel, lfb"e been occupied by :ﬂ,’o“. sick with djm«hobwldb!
1 this cn}) The new systemn is the luvention of a well. | cleansed with disinfectsnts, ceilings lime washed, and wood
koown English cugineer, who has studied the cupabilities work painted; the carpets bedrlo‘thln‘ upbolstered furni.
”:.'(Umlm‘-(d air as & motive ageot, and has devised ma- | yure oto. ex|;oled many .;.y. 0 fresh alr and the sunlight
chinery for utilizing it to the best wdvantage. | (all articles which may be boiled or subjected to high degrees

. et A . - !
RESS {of hest should be thus disinfected), such rooms should be
ROV OF THE HUDSON RIVER TUNNEL, !cxpm«l to currents of fresh air for at least one week before

The crib work of the river bulk bead, which has been the i recccupation.
source of %o much delay io the prosecution of the tunoel| When diphtheria Is prevailing, o child should be allowed
under the Hudson River, Is again giving trouble. ! to kiss strange children nor lbm;: suffering from sore throst
TRlER vae 1. 50 wao e b ke o e s L egiog vt ok Extig i SRR

2 . b . | visitor is a well-contrived method of propagating other grave
been suspended until the south tunuvel can be carried Past | disenses than diphtheria); nor should it sleep with por be
the crib-work. This tuopel bad been driven as far as the confined to rooms oocupiu.l by or use urticles, as loy’.. tnken
inner edge of the crib-work when the fatal break occurred lin the mouth, bandkerchicfs, ete belon'i'ng to children
and when the water had been pumpéd out after the sinking ' Laving sore throst, croup, or uu.nh. If the weather is

i
i

.
:

I

of the calsson aud the work of tunoeling began sgaio, it

Fig. 1

was discovered that the inrush of water through the loosely
constructed crib.work bad not only washed out much of
the earth which had filled the spaces between the timber
and stones, but had excavated the large hole shown in our
engraving. Two serious hinderances were thus placed in
the way of the work: the absence of support for the tim-
bers of the crib on their original inclination caused them
to drop below the upper line of the tunnel, necessilating
their removal before the tunnel shield could be pushed for-
ward, and the washing awny of the protecting silt allowed
the water to flow in, and the compressed air of the tunnel
10 escape.

The cavity was discovered by sounding. Instead of clear-
ing out the origioal tunnel at once, a small pilot tunnel, six
feet in diameter, was first driven through the washed-in
silt almost to the cavity. Then a six inch tube was thrust
through the remaining wall of silt, and an attempt was
made 1o pass through the tube o sufcient guantity of mud-
balls to fill the opening. It was thought that this had been

'nccomplisbed, and the mud wall was removed only to dis-

cover a leak through the crib that defied the usual means of
stoppage by the use of bags of bran and the like. At this
stage of the work the recent serious inflow of water oceurred,
compelling a change in the plan of procedure,

The new plan involves the construction of n movable
bulkhead fitting the pilot tunnel like a piston. Thisis to
be driven forward by means of a jack-screw, placed as
shown inour engraving, until the inner edge of the crib-
work i reached. Meantime througha 814 inch tube piere.
ing the piston bulkbend, bulls of mud are to be forced by
the pressure of the air, until the opening under the erib is
completely filled. When this has been done, the work of
exeavation can be narrowed to o small area, the obstruct-
ing timbers removed in detall, nnd any considerable leakago
prevented by pushing forward faot by foot the iron shield
of the tunnel. The troublesome critwork being safely
passed, and the second tunnel-heading fairly under the river,

the work on both tunnels can go on unhindered.

et -l Pl
THE SPREAD OF DIPHTHERIA,

The unusually large number of fatal cases of diphtheria,
now oceurring in this ity and Brooklyn, and in many fn
rural districts as well asin our larger towns, call for especial
care and intelligonee in proventing the gencration and
spreading of this terrible diseaso, The following statement
of the symploms of the disease, and the precautions to be
taken where it prevails, is being distributed by the Health
Dopartment of this eity. Everybody should read it nnd
attond Lo its warnings.

Cleanliness in and around the dwelling, and pure air in
living and sleeping rooms, are of the utmost imporiance
where any contagious discase is prevailing, na cleanliness
tends both to prevent and mitigate it Eyory kind and
source of filth around nnd in the house should be thoroughly
remaved; collars and foul arens should be clonned and: dis:
infected; draiug should be put In perfect repair; dirty walls

cold, the child should be warmly clad with Sannels,

| When diphtheria is in the house or in the family, the well,
children should be scrupulously kept apart from the sick
|in dry, well-sired rooms, and every possible source of in-
fection through the air, by personal contact with the sick,
and by articles used about them or in their rooms, should
be rigidly guarded. Every atiack of sore throa!, cough,
and catarrh should be at once attended to; the feeble should
have invigorating food and treatment,

The sick should be rigidly isolated in well-nired (the air
being entirely changed at least hourly), sunlighted rooms,
| the outflow of air being, as far as possible, through the ex-
| ternal windows by depressing the upper and elevating the
{lower sash, or a chimney heated by a fire in an open fire-
| place; all discharges from the mouth and nose should be
lrecei\'cd into vessels containing disinfectants, as solutions
of carbolic acid or sulphate of zine; or upon cloths, which
are immediately burned, or if not burned, thoroughly boiled
or placed under a disinfecting fluid.

— —ecere— -
PETROLEUM FOR HARBOR DEFENSE,

A correspondent in York, Pa., Mr. D. K. Naell, suggests
the use of burning petroleum for repelling hostile fieets from
harbors like those of Baltimore, Philadelphis, and New
York. A hundred thousand barrels of oil poured upon an
out-flowing tide would cover a large arca of water, and when
set on fire would sweep a fleet with « torrent of destruction
that nothing could resist. 'When a stream of burning oil ran
down the Allegheny River last winter the flames sometimes
leaped up nearly a hundred feet, and threw out lateral
tongues of fire terrible to see. Such flames around an fron-
clad fleet would asphyxiate all on board.

Anotber plan would be to link together long lines or rafts
of oil barrels and send them against the fleet by small swift
steam launches that could be steered by electricity from the
shore. The barrels couid be exploded and the oil fired by the
same agency at the proper moment; and, if necessary, line
after line of the fire rafts could be drifted or driven against
the enemy until every vessel was destroyed. Suchanapplica-
tion of flonting fire might also be used to protect a system of
torpedoes in o ship channel, by making it impossible to ope-
rate any counter system for exploding or removing the tor-
pedoes by men in small boats,

Obyiously this plan would not do to rely upon generally;

though in certain emergencies it might be resorted to with
terrible effect.

A Cup of Tea.

In a recent lecture by Mr. G. R. Tweedie, F.C.S., London,
on “* A Cup of Tes,” the speaker divided his subject into
four sections—the tea, the water, the milk, and the sugar.
| The lecturer first drew attention to tea drinking with every-
duy life, and showed that the principal components of tea
were theine and the essential oil of tannin, which latter
possessed astringent properties. He informed the audience
that the best time to take tea was about three hours after
dinner or any other heavy meal, and deprecated in the
strongest terms the excess to which tea drinking is carried
by some people, asserting that such a practice induced a
nervous disorganization and impeded digestion. Heshowed
that tho sole difference between black and green tea was one
of preparation, and that both kinds counld be obtained from
the leaves of the same plant. After asserting that the
adulteration of tea had very much decreased of late years,
which the tea drinking public will be glad to know, the lec-
turer proceeded to treat of the various kinds of shrubs grown
in different parts of the world and the countries where the
different kinds of teas were consumed, the lecturer came to
the consideration of the milk, its value as a nutritive agent,
und roferring to its adulteration he made the astounding us-
sertion that in London alone every year no less than £30,000
was spent on water which was sold as milk, Passing on to
rogard the sugar, the lecturer denied the common error that
sugur was injurious to the teeth, bringing forward as an ox-
ample the negroes of Jamaica, who, he said, though they
wero the greatest eaters of sugar in the world, were pro-
vorbinl for their beautiful teeth.

By remitting te the publlslm of this paper $8.20 you
will receive, during the year 1881, fifty-two copies of the
SomexTIFIo AMERICAN, froe of postage, ench issue of which

branches of manufacture, besides affording the family fu.

viriety of other useful subjects,

will contain information and hints of practical usein all
struotive and entertaining reading in natural history and &
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the whole plant lowered to its place in the shaft by the bolst-

iog rope. By the use of rock drills mounted in this mauner

great economy is effected in the sioking of shafts, the work

being done at half the cost and in one quarter of the tme

as against hand labor.

For rock drilling under water, where the work is to be
dope from the surface and not by tunoeling from & sunken
shaft, it is usual to anchor a platform or scow over the site
of the proposed work. The company have an improved
description of drill scow for this class of work, in which
the drills, in-tead of passing through the vessel as formerly,
are placed at the ends, and suitable mechanism is provided
for maising and lowering them in a vertical line. The bits
extend down through tubes attached to movable carriages
The scow is lifted bodily out of the water, if necessary, by
spuds forced down against the rock, thus forming a firm
stationary platform. One of these scows was used in decp.
ening the St. Lawrence River near the mouth of the Lachine
Canal, where the cutting amounted to 9 feet of rock under
9 feet of water, in order to make a clear chanovel of 18 fect
in depth. Four Rand drills, of § inches diameter, were
employed, and during 1878 and 1879 the scow worked on
an average six months per year, removing inthat time about
45,000 yards of rock.

These drills are regularly rated, as to size, from No. 0,
which weighs 150 Ib., and bores holes from !¢ inch to 1
inch in diameter, to No. 6. which weighs 900 Ib. and drills
8 10 4 inch holes 80 feet deep. These are intended to cover
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DRILL MOUNTED FOR QUARRY WORK,
all ordinary classes of boring, from the lightest plug and
feather work to the heaviest bores required in deep cuts,
railroad tunnels, mining, and submarine drilling, the
gize of the drill and the speed at which it should be run
differing according to the location and the quality of the
rock that is to be operated on. The heavier the drill the
slower are the strokes generally, but experience has shown
that several other conditions must govern in regulating the
speed at which the drill is worked. so that while the rock is
fractured and the hole bored without quick destruction of
the bits the water will wash out the d@rise. The machine
drill is far less destructive of bits than hand drilling, for
the piston end of the drill is never damaged, as is the hand
drill, by the blows of sledges; but yet it bas until lately been
assumed that in some classes of work haod drilling was the
most advanisgeous. In regard to this point some recent
testimony from an iron mining company on Lake Superior
isof practical value, The agent in charge saysthat with these
drills *“ we bave no difficalty ia drilling the bardest quartz or
jasper, though we never before have been able, with power
dsills, to do as well as men could do with hammers in such
ground ™ Besides the abuo-
dant proofs of superior effi-
ciency and economy in the
working of the Rand drill
with the Rand air compress-
or, which bave been afforded f
in practical experience, the
company have bad made a
series of scientific tests, in
which the speed of the drill
aod the consumption of air
at different temperatures, and
all the conditions governing
the work, were accurately de-
termined. The blows given
by the dril® were received by
& mass of fron, a blunt-headed
rod being used instead of a
pointed drill, The maximum
stroke of the piston was 634
Inehes, and the avernge stroke
during these experiments was
6 Inches. The indicator dia-
Krams were tuken from the
drill eylinder at speeds vary-
Ing from 111 10 208 double
strokes per minate, und at
pressures of from 125 10 246-5
1b. per squars Inch above (he
atmmphers, the plston of the
drill being proved practically
tight before commencement.
When not strikiog the speed
of tho drill was controlled by
the throttle valve, but for

Scientific Amevican,
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the other rung the throftle valve was pinned wide open, | used, reducing friction to a minimuwm, and only cool dry uir

and a constant pressure maintained fn tho reservoir.  The

principal results shown by the diagrams are as follows:

No. of Diagram. £ il 3 4| 8 r 8
: [ 196 |98 0
Precsure In reservolr, per 5q. in | 125905 5 | o
No. double strokes per minote ..| 185 | @0 | 208 | 185 | 29 | 208
Secale of indicator springs BN | o " N
Mean «ffective pressure, pound ‘ :

pes aq. In .lsmtsmlnn 668 8 | 115
Ratio of pressure in cylinder|

working to pressure in reser.
Praction of stroks compleied 0]

ction of stroke completed to 3

exhaust .. .. ,,‘ |08 | O8S 070 (17'.“0".'3"0:6
Fraction of siroke completed lnl

;
0w |08 ominm

cashlon ...

Reducing the results obtained in ten experiments, the fol-
lowing facts were obtained:

0 <4
g o
8 Azd
=5 r'!'.',‘ o
8 T °
22 % o 3
s 5 ps |
~. EE
8 - g
Hs S
£ F B
a -
% B°
. B
B
L
= = 5 £ saxfz | -
- - [
b=
B = 8 8 gagEs | »
=3 1S3
= = & £ sgaz=ls |
Py o !
- - 3 oo X aa -
& 9 . 8cEes3
w = -
.
5 5 3 8 22882 | =
= -1 =
o b 2 e ]
‘ 5 8 = woaIwEs | =
" " -
I o -
|5 & § 8 as@Bs | =
=3 =
> = ,l___‘
|8 8 & B sz85s | =
Y = = - l ‘
I B 2§ & ss888 ©
“ < -1
| Y —
‘ = F —xeE | S
L 2 SEEER =
| - ©w E '

The air compressor which the company have built for use
especially with their drills, but no less desirable for sll other
work for which compressed air may be needed, has met
with general favor. Itscylinder is composed of three shells,
forming two annular spaces around the working cylinder;
the outer space affords a passage for the air after compres-

sion, and a vessel for collecting any moisture there might be |

in the air, while the innerspace forms passages for the water
used in cooling. The heads of the cylinder, as also the pis-
ton and piston rod, are hollow, with passages for water for
cooling. In this way the heat caused by the air compression

is effectually got rid of.

Self-lubricating piston rings are
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is furnished.
The deills and nir compressors of the Rand Drill Compaoy
have been long enough in use to have their merits abundant-

ROCK DRILL WITH COLUMN.

ly attested, as they are in the most flattering terms by some
of the most extensive and successful mining companies in
the country, In California, Colorado, Nevada, Utah, and
in the whole Rocky Mountain region, in the Lake Superior
mining districts, in Penusylvania, New Jersey, and New
York State, they have in many cases furnished the entire
working machinery, and in all the different classes of min-
ing work, as well as io tunneling and excavating of every
description, their simplicity of construction, non-liability
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QUARRY MACHINE.

to get out of repair, the amount of work they will do, and
the economy of their operation, the machines have recom-
mended themselves (o practical men everywhere.

The New York office and salesroom of the company is at
No. 21 Park Row.

WESTERN SIDEWHEELERS.

The illustration is not only an accurate delineation of one
of the most remarkable steamers ever built, but it may be
taken as a representative of the general appearance and de-
tail of the Western river steamers as aclass. The wheels in
these boats are always abaft midship, and the boilers are
located on the lower (main) deck amidships.

The Bostonn, shown in the engraving, was built at Cin-
cinnati, in 1879, to ply on the Ohio between that city and
Huntington, W. Va., the western terminus of the Chesa-
peake and Ohio Railway. She measures 302 feet long, 484
feet beam, 6 feet hold, and carries 1,000 tons freight, yet with
steam up and fuel aboard, draws only slightly over two feet.
She has complete accommodations for about 200 passengers.
There are {our steel boilers, 30 feet long, 47 inches in diame-
ter, with six return flues cach; fwe engines, horizontal,
high pressure, 25 inches diameter, and 8 feet stroke. The
wheel shafts are located 98
feet from the stern,

g“ d As this trade demands that
) the freight be bandled as
quickly as possible, all cargo
207 is carried on deck. This
brought about an ingenious
1’ arrangement, by which the
fuel box, which bheretofore
| bad encumbered considerable
space on deck, was done
away with and the unused
hold utilized. A double mil~
way track isJaid throughout
the length of the steamer’s
bull, on which are a number
of small curs containing the
fuel,

By tbo shifting of these
conl cars the steamer s
trimmed even when running
light,
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1L L. Brupwenn,
Hillsboro, Ohio,

Nrw Gux or REMARKABLE
Powun. —Sir W. Armstroog
& Co. have Iately produced a
five ton (05 owl) gun that
dikcharges a 120 Ib, projectile
with a velocity of 2,004 fect
per second, which is equal to
8,645 foot tons of stored up
energy, or 746:8 foot tons per
ton weight of gun
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NEW POLISHING MACHINE,

We give an engraving of an improved machine for
polishing Kuives and other similar articles, recently patented
by Mr. M. R. Chase, of Warren, R. 1. The machine con.
sists of two disks of yielding material having radial grooves
in their adjacent faces for conveying the polishing powder
from the tubular shaft outward, Theso disks
wre inclosed by a circular casing bhaving open-
ings through which the articles to be polished
wre thrust. On one side of the machine there is
a crank for turning the polishing disks, and
upon the opposite side there 18 a smaller crank
for turning a worm which carries the polishing
material from the hopper into the shaft, whence
it passes through lateral holes to the radial
grooves in the polishing disks. To render the
grooves more effective in feeding the polishing
material they are slightly curved, and the grooves
of one disk alternate with the grooves of the
other. By this srrangement all of the polishing
surface is utilized and the best distribution of
the polishing powder is insured.

The polishing material used with this machine

consists of any suitable polishing powder mixed
with cork sawdust and moistened with soap and
water, The powder thus prepared, when dry
and evenly distributed on the polishing disks,
forms a soft pliable surface, which is very effec-
tive in polishing all parts of the surface being
operated on.
The pressure between the disks may be easily
regulated, and only a few turos of the ma-
chine are required to give a knife a fine polish.
The machine may be run by hand or foot or by any other
convenieat power,

M = o

IMPROVED BOMB LANCE.
An improved bomb lance, patented by Mr. E. Pierce, of

¥ ovan,

PIERCE'S BOMB LANCE,

Fig. 1 is a side elevation, Fig. 2 is a longitudioal section,
and Fiz. 3 shows the bomb lance detached from the gun.

The invention consists of » guo mounted on u suitable
shaft und adapted to the bomb lunce shown in Fig. 8. The
gun bas a lock which is operated by impact against the body
of the whale, The bomb lance has a cavity for receiviog o
charge of powder, and is provided with a wooden stafl
through which o fuse passes, The stafl of the lauce is re
ceived by the gun barrel.  On throwlng the lance the lock
of the gun is released aod the gun disoharged as the poiot of
the lance touches the body of the whale; the fuse of the
Innce 8 at the snme time ignited, so that Immedintoly after
the lanee enters the body of the whale its chargo of powder
is exploded, killing or injuring the whale, The bomb lunce
ix provided with n rod haviog an oyein the end for recelving
the line.
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The Rarity of Food Adulterations,

In awarding the prizes offered by the Natioon! Board of
Trade a year ago, for essays in relation to the adulieration
of food, the commitieo makes the gratifylog announcement
that none of the competing essayists produce noy definite or
mtisfactory evidence as to the widesprend existence of very
dangerous adulterations in this country. Soach dangerous
sdulterations appear to be mainly in the form of poisonous
colors or coloring matters, as, for lustance, in confectionery,
and even those aro mare.  The question of the adulteration
of food, with, perhaps, the exception of milk, should there-
fore be considered not 8o much from a sanitary standpoiot
a8 from that of commercial interests, ns being fn the nature
of o fraud, In alding the sale of articles which are not what

New Bedford, Mass., is shown in the annexed engraving. |

Scientific Amevican.

country from adulterated drugs than from adulterated food,
aod that any legislation which is to deal with the one should
also deal with the other, A Bourd of Health 18 recom.

mended for each State, and both State and national legis
lation on the subject of adulteration is deemed desirable.
The committee will cndeavor to prepare and place in the

CHASES POLISHING MACHINE.

bands of the President of the National Board of Trade, as
soon as possible, drafts of acts prepared in accordance with
the general principles contained in its report.

NEW CISTERN FILTER.

The cograving shows a filter designed to secure in any
given cistern space 4 more thorough removal of suspended
matter than is effected in the ordinary cistern filters, to eli-
minate from the water matters harmful to health by a pro-
cess which depends mainly on the concentration of atmo-
spheric oxygen and in part by oxygen dissolved in water.

The process of oxidation is carried on during the passage
of the water through a finely divided and serated filter bed,
the aeration of which takes place during fair weatber,

The filter bed in which the oxidation and aeration take
place is wot constantly submerged, as are those now used,
but is open to air pressure, to the action of light and beat
in summer, and to the disinfecting, cleansing, and healthful
influence of cold and frost in winter, agencies essential to
secure good water.

A toni¢ or mineral quanty can be given to the water by
the introduction of iron filings or small seraps of iron in the
filter bed, when desirable,

The engraving is a vertical section of tho fllter, with its
walls extending from buse of arch to ground surface, It
has on {15 arch & main acrated filter bed, and on its bottom
four more filter beds, In the main aerated filter bed there
are six layers, as follows: First, gravel stones or pebbles at
the bottom, to allow free drainage; second, a layer of coarse
gravel; third, one of finer gravel; fourth, one of sand; fifth,
one of conrsely granulated charcoal and fine sand; sixth, one
of small pebbles on top, to keep ebarcoal in place and allow
it to dry out between showers In fairweather. There I8 o space
for water above the filter bed, and an overflow pipe, with

DAY'S CISTERN FILTER,

they are ropresonted to be. The committoe Is of the opinion top below outer oistern wall, is provided (o take water not
that there s mwuch more danger to health and 1ife iu this passing through the main flter by s dircet passage into the
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cistern; ikere is also a pipe to allow water discharged from
conduit pipe, to come from main aerated filter bed o its
surface. and then spread over it. Through the arch there Is
an opening to carry the water 1nto the cistern after it has
passed through the fllter bed in a circuit around the man-hole.

The arrangement and composition of the four filter beds
on the bottom of the cistern sre as follows:

The hemispheroidal filter on bottom of ecis.
tern is composed of granuluted grunite, or lime-
stone, or cleanly-washed pebble stones. This is
gravel concreted an inch thick, and perforated,
before concrete sets, with twenty five to fifty
small holes midway between its base and top.
Around this there is a filter bed made of coarse
gravel and gravel concreted in form of an in-
verted arch, with fifty 1o seventy five small holes
near its outer edge, and above this there is &
fil.er bed made of fine gravel and gravel con
creted in form of an inverted arch, with a twelve
inch opening at the center.  The upper filter bed
is made of closely compacted clean and sharp
sand, and concreted with gravel an inch or more
in thickness, with 6ifty to seventy-five small
holes near its outer edge.

It will be noticed that the water is filtered as
it cnters the cistern, and filtered again as it is
pumped out.

This invention was lately patented by Mr.
Samuel Day, of Ann Arbor, Mich.

- -—
A Steel Steamboat for Venezuela.

A steel steamboat in sections was recently sent
from this port to Lake Maracaibo, to be used in
the transportation of coffee and other products of Northern
Venezuels. The Zulia and other rivers of that fertile basin
are apt to be very shallow during the dry season, making
transportation by the river craft there in use not only un-
certain but expensive. The design is to substitute therefor
a fleet of steamboats, of which tbe one lately sent is a pio-
neer.

HAND MIRROR HOLDER,
The engraving shows a simple and very convenient de-
vice for holding a band mirror when it is desiruble to use

HAND MIRROR HOLDER

both bands in making the toilet. The bracket is readily
lelamped to the frame of the mirrer, and may be extended
sufficiently for ordinary purposes.

Tuls invention was recently patented by Messrs, Webdb &
Myrick, of Stockton, Cal.

AGRICULTURAL INVENTIONS.
A check row corn planter, so constructed as to drop the
| seedd at uniform distances apart, and at the same time mark
the position of the hills, so that the planting can be done in
acourate check row, has been patented by Messrs, Alfred A.
Meolntosh nnd Lysander J. Lishness, of Pontiae, TIL

Mr. Bdson M. Gaskill, of Edenton, Ohio, bas patented a
churning machine so constructed that it will b operated by
giving oscillating movements to the chalr upon which the
operator alts

An improved manure fork has been patented by Mr.
George P Ruhle, of Swengel, Pa.  This invention relates
to certain improvements on the combined scraper and fork
for which Letters Patent No., 298,300 were granted to the
same inventor January 6, 1830, and it bas particular refer-
enco to the constraotion of the fork,

An improved eheck row corn dropper, or device for auto-
matically plantiig cora in perfect check rows, hus been pa-
tented by Mr. Alonzo J. Simmons, of Pana, 1IL. It com.
prises the following features: Means for rendering the dis-
tance between the hills dropped uniform and lndependent
of the rough character of the surface of the soll; in a peca.
liar mechanism for converting the rotary movement of the
driving shaft futo the reciprocating movement of the seed
slide; and In the peculiar constryction and arrangement of

the marking devices,
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Ol Lubriennts,

The experimental investigations undertaken two years ago
by the Boston Manufacturers’ Mutual Insurance Company,
with a view to the abatement of the losses from fires occa-
gloned through oils, hns been attended with much success.
My, Edward Atkinson, the prosident, in a recent olreular esti-
mutes o saving already of $180,000 a year. . Much new and

Mow Bandanoas are Dyed.
For a long time the once fashionable bandunoa handker-
chiefs imported from India were & great puzzle to Western
dyers. The white spots on a uniformly dyed red ground
were produced by tylng up the cloth at those parts so tight
Iy that when the havdkerchiefs were dipped into the dye,
the latter cowld not penctrate the protected parts.  When
the cloth was dyed and the tyings loosed, the white spots | useful information hus also been gained. e says:
revealed thomselves. Another result of this work hns been the invention of the
“When the *'discharge process” of figuring dyed cloth machine on which we can now nscertain the anti frictional
was invented by Koechlin it was at once adopted by & Glas- | propertics of any oil with absolute certainty, and by the use
gow bouse, and so successfully worked as 1o produce goods | of which we have obtained measurements of the coeflicient
exceeding in beauty the famous bandanoas of India. Seve- of friction with an accurscy and uniformity that have
ral other Glasgow firms turned their attention to the produc: | never been approached before.  The results of Mr. Wood-
tion of bandannas, and the city and its neighborhood has  bury’s experiments presented by him at the recent meeting
since enjoyed almost a monopoly of this branch of manu- ;o! the American Associntion for the Advancement of Science
facture. The cloth intended for bandannas is dyed of a!have been accepted as a long stop in advance of anything
uniform color—most commonly red or blue—and a dozen  ever attained before,
picces are laid one over another and wound upon a roller, |  One issue of these experiments may perhaps be to settle

This roller is placed upon bearings behind a press of pecu- |
liar construction. The press consists of a bed plate mounted
on hydraulic gear, and an upper plate or * platen.” The
printing, if we may so call 1t, is done by means of two
stout plates of lead fixed to the upper and lower plates of
the press respectively. 1f the design is to consist of, say,
white spots on the colored ground, the exposed surfaces of
the lead plates have cut into them a series of depressions

some points in respect to the power required or power
saved by the use of the different kinds of spindles and hob-
bins now in use. Ouar machine having been adjusted in
velocity and other conditions to those of s Sawyer spindle
operating at 7,600 turns per minute, under & band tension
of four pounds, it appeared that the diuference in power re-
quired to overcome the resistance of the parts varied as
follows: Y

corresponding to the size and pumber of the spots desired. l The resistance or power required to operate the [rictional
These have 1o be securely placed, so that when the two machbine at 100° Fab., when lubricated with Downer Oil
plates are brought together the depressions in the one shall Company 82° extra machinery oil, amounted to 75; and
fall exactly over those of the other. All being ready, the under the same conditions, with the exception of the sub-
pressman takes hold of the end of the twelve-fold web of stitution of neatsfoot oil as a lubricant, the resistance
cloth and lays it on the lower plate. The plates are then amounted to 2,427, or three and twenty-one hundredths
brought together with a pressure of two or three hundred  times as much.
tons. It will be noted that now the whole body of the| In respect to the same oil at different degrees of tempera-
cloth is ‘18321." pinched, e::!pl‘ those Eﬂﬂé which come b'; ture in the bearing. :;e ;c:’ismnco at 50° is about 75 per cent
tween the depressions in the plates. Communicating with | in excess of that at 75° Fah.
each of these depressions are openings through the upper| Inrespect to the best oil and the poorest lubricant at 100°
plate, and channels leading thereto.  When the pressure is | Fah., the difference is 321 per cent.
fully on, a tap is opened. and a stream of bleaching liquid | 1In respect to a difference of pressure varying from 1 Ib.
flows along the channels in the upper plate, and finds its | to 5 1b., the difference is 229 per cent.
way by the apertare to the cloth, through which it passes, | By means of experiments applied to a small Sawyer spin-
and makes its exit by openings in the depressions of the 'dle frame, which could not be reduced to such precise ac-
lower plate. ‘To guicken the action of the liquid and cause | curacy, but which marked the great variations in power,
it 1o penetrate the exposed parts of the cloth thoroughly, a fwcordmg to the greater or less tension of the bands, other
force pump is employed. As the liquid passes lhr:;llgh lh: | results were reached of the same general character, fully
cloth it dissolves the connection between the mordantand | confirming the above conclusions.
the coloring matter, and carries off the latter, leaving the: The general conclusions reached are, therefore, that
parts it has come into contact with purely white. A press although as a matter of course there must be a marked dif-
attended to by one man is capable of producing 700 hand- | ference in power needed between a well planned and con-
kerchiefs per day. There is no limit to the variety of forms | structed and a badly planned and constructed spinning frame,
that may be given to the cleared spaces, and many beautiful i’yet, when it.io a question between two wel! construct?d
effects are produced by printing various colors into these. | frames, varying only in the weight of the spindles within
The effect of the adoption of this process of producing  the ordinary limits of modern practice, or in the length of
bandannas was (it need scarcely be said) to reduce the cost | the spindles and the position of the bearings, or in the solid
enormously, aud consequently bring them into greatly ex- | or open construction of the bobbin, or in the presence or
tended use. absence of a chamber at the top of the bobbin—the greatest
Idiﬂereuces in these detmils do not make ps much difference
The Mikania Guaco as a Remedy for Snake Bite. |y the power required as may be made in the adjustment
Io South America, under the name of ““guaco,” several and tension of the bands, or in the quality and condition
plants enjoy a considerable reputation as remedies agaiost | of the oil; and hardly as much as may be made by varia-
sonke bites, Most of them are species of Aristolochia, but ' tions 1n the temperature and condition of the atmosphere
one, the Mikania guaco, is & composite plant. Notwithstand- ' and of the machine, or in the quality and condition of the
ing this reputation, very little trustworthy evidence has been | stock in use. The uniform tension of the band appears to
publishied as to the real efficacy of any of them, and an at- | bhe the factor of the greatest importance, and the structure

. o use sufficient heat to drive off the volatile principle of the

. soy good soil where there s o temperature of 24" 1o 25° O,

tempt made by Dr. Schomburk o few years since to intro-
duce the Mikania guaco into South Australia, with a view of
clearing up the doubt, does not appear to have led to a defi-
nite result,  In a letter, however, recently received by the
Director of the Royal Gardens at Kew, from Mr. Robert B,
White, of La Salada, New Granada, the writer gives his per-
sonal testimony as to the value of the remedy, and some other
information which, by the courtesy of Mr, Thiselton Dyer,
are made avalable for the readers of this journal.

Mr. White says the Mikania guaco is the true ** guaco,”
and forms the basis of all the prepurations of the snake bite
doctors of the district, There are two varicties, one with
green stems, the other, called ** morado,” with purple, the
iatter being the most prized. There are several species of
snakes in the country whose bite 18 deemed mortal, some of
them killing in & very few bours, but Mr. Whitd, who bas
lived in the Choco and other snske infested regions many
years, testifies that the guaco, properly and promptly admin.
1stered, Is a cure for the bite of the most venomous.

In cases of suake bite, when (he gunco leaves can be ob
tafned fresh, an infusion fo sugar water 1s made, in the pro-
portion of one lfeaf to a large cupful, and this quantity is
given bot every bour.  1tissnid (o stop the vomiting usually
oceurring.  The leaves nre also preserved by bruising and
placing them In alcohol, and of the tincture thus formed a
teaspoonful is administered every half hour for one hour and
& balf, and then every lour, and sfterward the dose is gradu
ally diminished. Hot poultlces of the bruised leaves uml,
stem of the plant are apphed 1o the wound, taking care not

lnat. Lf there be swelling and pun the b s fomented with
bot water to which some tincture of guaco bias boen added. |
The Mikanla guacs s described as growing from seed 1n |

sod would appear to be a plant deserving of physiologieal
and chemical experlments to determine its trae charsclor
It is worthy of note thit it was at one time sald o be the

of the bobbin of the least, provided the spindle is long
enough and heavy or #tiff enough to keep the bobbin true,
and to prevent it from springing under the varying condi-
tions of the atmosphere.

In respect to the best quality of ofl to be used on spindles—
that 1s to say, the best oil to be used on light bearings at
very high veloeity—a few simple rules may now be laid
down dogmatically, so far as rules are to be mado by ex-
periments on a single machine, or from laboratory experi-
ments:

1. A mineral o1l that flashes at less than 300" Fub., does
not possess the best gualities for lubrication, and is unsafe
in proportion to the lesser degree at which it flushes,

2. A mmeral oll that evaporates more than five per cent
in ten hours, at a heat of 140° Fah,, is hazardous in propor-
tion to the increased percentage of volatile matter, and s
ulso more unfit to be used as u lubricant the more rapidly 1t
evaporates; because the remmnder will either become thick
nnd viscous, requiring o bigh heat i the beanng to make 1t
operate at all, or else, if the o1l does not contwin such o
residaum liable to become thuck and heavy, it will leave
the bearing dry.

4. Allthe mineral oils—and also sperm, lnrd, and neatsfoot
ous—appear to reach a nearly uniform coeflicient of friotion
ot very greatly difforent degrees of heat in the bearings,
Beveral kinds of the best mmeral o1ls, and sperm and lard
oily, show o uniform coefficient of friction ut the tollowing
degrees of heat:

Temporature at which the cocfficient af frictin (s the sme.
Downer Oll Co,, 33* Maclhunery (an ntrrxlmgfy flasd only.. ...,
" RO 7 YT R TR DR e ' ",
Heavy Spindio X
Wmul%dn Of BOOTME oo ervnvasn ssoe
Leonard & Eite Valvoline Spiodee .. .
» Ve White Valvoline Spindie

" " White Loom ... sas0
Olnoy Beos, German Spindle............
" AN NG T T e s S S 1
IEOURIODN 33 s ionss sove: suonseranes Y e VS o
Lard O (LT

4. Lubrication seems to bo offective in inverse ratio Lo

pource of condurango. — Pharmacoutical Journal,

Vincosivy =<that iy, the most Dord ol that will stuy in it place
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18 the best to nse.  Lard o1l heated to 180° lubricates as well
ns sperm at 70°, or the best mineral ol at 50°.  But of course
it 1 n great waste of machinery to work oil 6f any kind up
to an excessive beat; aud there must be the least wear in
the use of o1l that shows the least coeflicient of friction at
tho lowest degree of heat.

5. The quantity of oil used is a matter of much less im-
portance thun the quality. The mill that saves gullons of
o1l ut the cost of tons of conl, or dollars of ropairs, plays
n losing game. Mr. Waite's experiments on very heavy
bearings at Manchester go far to prove that & consider-
able quantity of thin, fine oil keeps the bearing much cooler,
and requires less power, than o smaller quantity of thick,
viseous oil,  Here et it be observed, that a superstition that
prevails in favor of using castor o1l to cool a hot bearing,
is without any warrant, No vegetable oil is fit to use as a
lubricant; and castor o1l s the worst of all, because the
most viscous. If used, it will surely set the mill on fire,
as it did in the only case of which we bave a record.

6. The rule of best lubrication 15 to use an o1l that has the
greatest adhesiveness to metal surfaces, and the least ad-
hierence as to its own particles. Fine mineral oils stand
first in this respect, sperm second, neatsfoot third, Iard
fourth,

7. Cast iron holds oil better than any other metal or any
alloy, and 18 the best metal to use for light bearings, per-
haps for heavy.

8, It has been proved by Mr, Waite's experiments that a
highly polished bearing is more liable to friction than a sur-
face finely lined by filling. The lines left by the file serve
ns reservoirs for the oil, while the high polish leaves no
room for the particles between the metal surfaces,

So far as laboratory experiments may serve as a guide in
practice, it therefore appears that fine mineral o1ls may be
made to serve all the purposes of a cotton mill, and such 18
the practice in some of the mills that show the very best
resuits in point of economy.

Next, that the best animal oil to mix with a fine mineral
oil, in order to give it more body, is sperm oil; this, agamn
accords with the practice of many of the mills in which the
greatest economy is attained.

Lard and neatsfoot oil are used to give body to mineral
oil in some of the best mills; but the results of our work
seem not to warrant this practice, unless there is some pe-
culiarity in the machinery that makes it more difficult to
keep a less viscous or tenacious oil on the bearings.

All the mixed oils sold under fancy names we believe
must of necessity consist of certain proportions of the oils
heretofore named. as none of the vegetable or fish ojls are
fit to be used, and there are no other animal oils that can
be had in any quantity. v

It appears that all varieties of mineral oils are or bhave
been used in print cloth mills, and are all removed w the
process of bleaching, a8 practiced in print works,

All mineral oils stain more or less, and give more or less
difficulty to the bleacher when dropped upon thick cloth,
or cloth of a close texture. On thig point we bave been
able to establish no positive rule; but 18 very many kinds
are and bave been used in mills working on such cloths and
are removed, we are inclined to the belief that this ques-
tion is not of as great Importance as it has been nssumed
to be.

Getting Rich at the Rate of 82,300,000 a Day.

That the people of this country are relatively well off, not-
withstanding their expensive ways of living, is pretty well
known. Justhow rich we are, and whether we are rapidly
growing richer, or merely holding our own, probably few
can tell. My T. M. Coan has been looking up the statistics of
these matters at home and abroad, and offers the following
figures in Harper's Magasine, In answer to the question,
Where do we stand s to total valuation of the national
woenlth? he replies:

We stand near the head of the list—third on the list of all
the Western nations, The United Kingdom of Groat Britain
and Ireland heads the st with o capital valuntion of $44,-
400,000,000; then comes Frauce with £36,700,000,000; the
United States with £32,000,000,000; Germuny with §22,000,
000,000; Russia with $15,000,000,000 and the Low Countries
with §11,150,000,000 of capital collectively. These are the
valuations made by those countries of their entire resources,
What is the average annual income per inbabitant in varions
countries? We come to the front fo this comparison. The
average unnual income 1 the United Kingdom 18 $165,
the United States, $165 also, in the Low Countries, $130,
in France, $125; in the British Colonies, $80, in Germany,
and also o Seandinavin, $85, In this reckoning Russia,
with her ninety millions of people, is out of sight as yet; she
will not he very long. .

On the seore of anoual accumulation our case 1s even
hotter, relatively far better, The annual accumulation of
woalth in Germany s £200,000,000; it is $825,000,000 1 the
Umted Kingdom; $875,000,000 in France, in the Uniled
States it fs $825,000,0001 Our inerease of national wealth
mnce 180, says a geod Englsh authority, would bo enough
to purchase “*the wholo German Emplre, with its farms,
aities, banks, shipping, manufactures, ote.  The annual ne-
oumulation has been  §8206,000,000, wod  thorefore onch
decado adds more to the wealth of the United States
than the capital value of Ttaly or Spain.  Every day that the
sun rises upon the American people it sees an addition of
$2,300,000 to the wenlth of the Republic,”
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" wmmnhb 5 OUS INVENTIONS,

An improy sleigh has been patented by Mr,

R Wulkley, of Ohurubuseo, Ind, ")rnuu Invcl{llhon f’::\‘l'lm
fna wovel construction of the knce, nnd the arrangement
thereof with relation to the runuer and the bolster, and of
the runner with relation to the knee and to the draught bar,
whereby provision is made for enabling the runners of easch
pair to move independently,

An improvement in underground telegraph lines hias been

Scientific dmerican,

V. Hoffman, of Raritan, N. J. Tho object of this inven-
ton ix to prevant the springing of the work and the chatter-
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Tho §t. Gothard Tunnel.
The Geneva correspondent of the London Zimes writes,

Ing of the eutting tool when a shinft or other piece of work |under date November 8 : * The 94th monthly report of the

in betog turned, faced off, or contered in o lithe,

B, Gotbard Rallway Company, which has just been pre-

Messrs, Stophen H, French and Willlam J. Maltby, of | sented to the Federal Councll, bringing the bistory of the

Bello Pluain, Texas, have patented n vehicle whee) whose
spokes may be adjusted radinlly ontward, aod also forced

tightly together around the axle box to compensate for
shrinkage,

undertaking to September 80, contains details which, in
view of its approaching completion, are more than ordi-
narily ioteresting. As for the great tunnel, the enlarge-
ment of the upper part is complete over a length of 14,872

patented by Mr. Stephen D. Field, of New York city. The
object of this invention is to prevent the accumulation of
und to remove moisture from underground tubes containing
telograph wires, and thereby insure the fnsulation of the
wires, The invention consists in the combination, with o
system of underground tubes, of mechanical means for
waintaining a circalation of dry wir and drying or condens-

e ing chumbers for relieving the aie of molsture.
Au improved boat plug which is simple, self-acting, and
5% relinble, has been patented by Mr, Lowis H. Raymond, of

New York city. The invention consists of a plate attached
. to the bottom of the boat over an aperture, and provided
2 with a perforated neck having an external thread to receive
=5 n cap on the upper side, and with a binged valve on the bot-
tom side, this valve being protected by o suitable cage.
An improved baker's oven has been patented by Mr.
5 George Brake, of Lansing, Mich, This invention is an
improvement on the baker's oven for which Letters Patent
No. 215,088 were granted to the same inventor May 6, 1879,
Mr. James Lidstone, of Farmington, Me., has patented an
improved steam cooker for cooking meats, vegetables, ete.
The novelty consists in the arrangement of parts wherchy
- the steam and odors of the cooking food are conducted from
the seversl compartments of the cooker into the fire space
below, aud thereby prevented from escaping into the room,
An improved apparatus for balancing or adjusting the
running millstone upon its spindle has been patented by
Mr. Jumes Comerford, of Rathdrum, Ireland. This im-

- proved balance consists of a ring fixed in the eye of the

bl ¥ 2
N

stone by three or more radinl set screws, and connected to
the universal joint or other bearing on the cock head of the
i spindle, the ring being sufficiently smaller than the eye to
i andmit of the stone being shifted by means of the set screws
in any direction radial to the spindle, with which the ring
remains concentric.  The stone is supported on the ring by
an inwardly projectiog flange or lugs on a lining or a set of
0 legs fixed in the eye and rising throvgh it (more or less) to-
ward the back of the stone, it being generally preferred that
the ring should be high up in the eye, so that the bearing on
the spindle may be at or above the center of gravity of the

N stone, although it is not Hwmited to this position.

Mr. George Oliver, of London, England, has patented jm-
provements in the apparatus foruse in gymoastic or theatri-
cal performances for which two applications for Letters Pa-

on the 19th day of June, 1880; the invention consists in

-'j‘.-: tent in the United States were filed by the same inventor
L4

v the combination, with the springsand the wire by which the

performer is raised, of & drum und brake interposed between

i the springs and the wire for the purpose of taking up the

Al e |
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slack of the wire after the performer has received an up-
: ward impetus from the springs, and of retainiog the per-
i former ut any height to which he may be raised and check-
E ing his descent.

Au improved self-inking stamp, which is simple, conve-
nient, and effective, has [been patentod by Mr. Louis K,
Seotford, of Kansas City, Mo. The invention consists in a
self-nking hand stump mechanism by which the die is

An improvement {n the class of wardrobe bedsteads has | Wweters. There remain now only 40 meters to be enlarged.
been patetted by Mr. Ernest N, Doring. of New York city. | The excavation is finished and continuous for & distance of
It conkists in the construction of the stationary and folding | 9,080 meters. The completed masonry of the roof measures
parts which ndupt them to close together and in the means | 13,067 meters; of the west side, 9,850; and of the cast side,
for conneeting and balanciog the folding part. 0,891; nnd the length of tunnel entirely finished, with aque-

B e L — ducts, rails, and viches, is reckoned at 9,800 meters, about
o O Wk etk oF A, ' two-thirds of the whole. The aversge number of men em-
% ' s6or of Astronomy in the Wiscon- | ployed Inside the tunnel during the month of September
sin State U-iverc!t)' and I')m-c(o: of' tho Washburn Observa- | was 8,081, The total outlay on the tunnel to the date in
tory, died at Madison, Wisconsin, November 23. For a week | question was estimated at 49,853,545. The mesn maxi-
or more Professor \.Vauon bad been suffering from a severe | mum temperature of the tunnel was 87" Fab,, the mean
cold contracted while superintending the constructicn of a | minimum 85°. The sverage daily consumption of dyns
lnarge addition to the observatory and a new solar observa- | mite was 285 kilogrammes, of oil 578. Good progress is
tory which he was constructing at his own cost. He was | being made with the lines of approach. Between Immensee
better the day b'eforie bis death, and unwisely exposed him- |and Lugano there are five stretcbes which, taken one with
self to chill, which in his exhausted condition he was unable | another, are completed, as touching excavations and em-
to withstand. bankments, i the proportion of 72 to the 100; as touching

Professor Watson was born, in 1888, at Elgio, Canada, of | masonry and rall lsying, 67 to tbhe 100. The average
American parentage; and when he was still a child his par | monthly rate of progress is about 8 per cent.  Of the forty-
ents returned to the United States, settling in Ann Arbor, | nine smaller tunnels, thirty-four are pierced and several
Mich. At the nge of fifteen he entered the State University | quite finished. The outlay on the lines of approach to Sep-
at that place, and took his first degree at the age of nineteen. | tember 80 reached a total of 32,781,000f. The average
Two years later be was elected Professor of Astronomy and I number of workmen employed in the making of these lines
Instructor in Mathematics in the university where he had | is 13,420. It results from the foregoing particulars that,
studied, and rapidly rose to eminence as an original discov- | should no unforeseen delays occur, the St. Gothard line in
erer and contributor to scientific periodicals. !its entire length can hardly fail to be ready for traffic in the

In the course of his connection with the university he | first half of next year. Meanwhile, the differences between
added twentythree planets to the list of those already known, the company and the contractors for the great tunnel are
besides the more important discovery of the planet Vulean. "bcing fought out before the Federal Tribunal. The con-
For these contributions to the world’s knowledge be received, | tractors, while expressing their intention to have the tunnel
in the year 1870, the award of the gold medal of the French | completely finished by the end of April next, contend that,
Academy of Sciences; was mude member of the National | but for the company’s sins of omission avd commission, it
Academy of Sciences in 1867; the American Philosophical | would have been finished 730 days before that time. For
Society in 1877; of the Royal Acndemy of Sciences, of Italy, | this loss of time they claim heavy compensation. The com-
in 1870; and in 1875 Knight Commander of the Imperial pany, on the other hand, disclaim all responsibility for the
Order of the Medjidich, of Turkey and Egypt. The Uni- delays in question, and demand the enforcement of the
versity of Leipsic in 1870, and Yale College in 1871, con- | pepalty stipulated in the contract—£200 for every day be-
ferred upon him the degree of Ph.D.; und Columbia College, [yond October 1, 1880, by which the completion of the under-
in 1877, the degree of LL.D. He was ulso appointed Judge | taking is protracted.”
of Awards at the International Exhibition of 1876. - .

Professor Watson was also vepeatedly ealled upon to take Rain Not Produced by Cannonading.
charge of government expeditions for astronomical observa- | 72 the Editor of the Scientific American :
tion. In this capacity he went to Mount Pleasant, Towa, in Your {ssue for November 27 has a notice of an invention
1860, to observe ar eclipse of the sun; to Carlentini, Sicily, | fOr causing rain, with a satisfactory engraving of the in-
in 1870, for a like purpose; to Pekin, China, in 1874, to ob. | VeDtor bringing down a heavy shower simultaneously with
serve the transit of Venus; and to Wyoming Territory, in | the explosion of his. pateat dypamite balloon.  The in-
July, 1878, whére, during the solur oclipse, he discovered the [Yentor assumes that it is *‘well known™. that cannonad-
planet Vulean, and satisfied bimself of the existence of | 10§ is always followed by rain.
another unknown planet of lesser magnitude. | Now .l don't know how that comes to be, so *‘well

In 1870 Professor Watson left Ann Arbor to take charge known" by people who never witnessed the effects of
of thie new observatory of the Wisconsin State Universityat beavy cannonading, and I think it Is time that they should
Mndison. The private solar observatory which he was build- | kuow that 1t Is not the case. It may raiv after a heavy
fng at the time of bis death, was on  plan suggested long cnnnot'mdu. or may not, or may rain just before the cannon-
ago by Bacon, but never tried. A cellar twenty feet deep 81¢: T'he cannonade has no effect whatever. The cannon
had been sunk below the surface of the ground at the bot- oxplogions in a battle exceed the explosion in the lnventor's
tom of the first hill slape, in front of the entrance of Wash.  Patent balloon twenty thousand: times o8 moro, and. If the
burn Obseryatory. Over this a fine stone building was being former does not cause rain, the patent balloon will not do it.

o —— A b —
James C. Watson,
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pressed against the ink pad when the handle is raised, and
is oscillated by depressing the bandle.

Mr. James V. Pomeroy, of Boulder, Col., has patented a
process of amalgamating ores containing gold and silver,
which consists in introducing chlorine gas or chloride of
Jime with an acid into the pulverized ore with the mercury,

An improved eyeglass has been patented by Mr Gideon C,
Hilpert, of Hill, I1. H.  The object of this invention is to
provide eyoglusses that are adjustable upon the nose in n
stealght horizontal line lustead of with the rolling motion
common in other eyeglasses, The improvement consists in
lenses connected with each other by means of o straight rod,
and adjustable with respect to cach other by means of o
spiral spring encircling tho rod,

An improved can opencr, s0 constructed that it cau be
readily adjusted to cut larger or smaller openings as re-
quired, has been pateoted by Messrs, George A. Bnow and
Franklin L. Coe, of New York city,

A wrench especinlly adapted to the unserewing of bolts
and nuts where but little room is given for the movement of
the wreneh hundle, has been patented by Mr, Lealie P
Hiatt, of Peru, lowa.

A device for preventing the Internl vibration of 4 cireular
saw while running, has been patented by Mr. Clarence A.
Sberman, of Plover, Wis. The invention conslsts of n pair
of luterally sdjustable guide arms and guides fixed oo an
adjustabile bar that passes laterally through a centrally mor-
tised sliding block, which togethor with its attachments are
held 1o place by means of a cam-operated bar.

Mr. Jucob R Scott, of Nyack, N. Y., bas patented a ma-
chine for sewing boots and shiocs that will meet the peculiar
requireinents of that class of work without complicated
mochanism; and the invontion conuists, specially, in the
mechanism for tightening the stiteh, whereby the layers of
leuthor are tightly drawn together, and also In the looping
wechanism for formivg the stitch

As improved lathe 100) has boen patented by Mr. Joseph

ereoted ut the top of the hill, which is about sixty feet above
the bottom of the cellar. Powerful reflectors were to have
been placed to throw rays of light down a long tube which
ends in the collar, where the observer would be stationed.,
Professor Watson believed that in this way better observa-
tions of the sun could be taken than ever heretofore ob-
tained. Al these projects and plans for the future are,
however, brought to their end by his untimely death.
Among his best known publications are o ** Popular Treas
tise on Comets,” published o 18005 ““Theoretieal Astron-
omy,” 1868; * Report on Horologieal Tnstruments,” 1878;
and * Tables for the Caleulation of Bimple and Compound
Interest and Discount,” 1878,  Since 1872 ho has been
president of the Ann Arbor Printivg and Publishing Com-
pany, and for several years hns been nctuary of the Michi-

gan Mutual Life Insurance Company,
— O
Extonsion of Telephonio Facllitl

Tho American District Tolegraph Company, in this eity,
have recently placed in w number of their oftices telephones
for public use. By means of this extension of faellities
purties who wish to talk with subseribors of telophone ex-
chunges in New York Oity, Brooklyn, Jersey Oity, New-
ark, Paterson, Elizabeth, Orange, Yonkers, sod Coney Is:
Jand, can do wo undor certain rostrictions for five minufes,

| Iwas st the battle of Shiloh, which lasted two days, April

g and 7, 1862, The cavnonade was as rapid as the strokes
s man could give a base drum with two drum sticks, and
it was continuous, to say nothing of the musketry fire,
which was not a roll or rattle at all, but a continuous, even
roar. What was tho effect on the weather ? It rained be-
fore the action opened, and rained all the first day aud
|night.  The second day of the battle was clear and sunny,
and 50 wore several succeeding days,

The buttle of Corinth was fought in a dry, hot spell, Oc-
tober 8 and 4, 1802,  There had been no rain for two weeks,
{This was a good chance to test the thing. The cannonad-
ling was heavier than at Shiloh, and lasted for ten hours. It
iwu a porfeet hell on carth. No rain followed the battle,

The dry hot weather continued for two weeks more.

l The two battles of Lookout Mountain, November 24,
L1568, and Missionary Ridge, November 25, which followed
[each other, were not followed by nin, The night after
| Misslonary Ridge was one of the clearest and loveliest
(moonlight wights 1 ever saw. The next week was also
olonr, excopt o very light shower the second day after.
Vary fow of tho battles of the Atlanta campaign were fol
lowed by rain, and in such as were, 1t would have come
"anyhow. 1f thero ix w popular delusion that heavy cannon.
ados causo raln, it might as well be dispelled, as experience

on poying a fee mogiog from twenty to forty-five cents, | aliows there is not the slightest foundation for the notion,

nocording to distance, The next fmprovement will be the
establishment of telephone stations, through which cons
versation muy be had by appolotment with non-subseribers.
O e
Thomns 8, Hall,

Mr, Thomns 8. Hall, inventor of thy antomatic clectrio
milway slgnals bearing bis nume, and in ke on many of the
rallways of (his conptry, died at Hurtford, Conn., Dec.
1, at the agoof 52 years. Mr. Hall wus 0 man of great
force and persistence, and hix inventions haye done much to
dimioish the hazards of railway travel,

Cinolopatl, Nov. 22, 1850, Axpuew Vax Biasen

By subsoribing for the SCIESTIFIC AMERICAN, & new
volume of which commences with the next issue, you will
havo lustrations and deseriptions of the most extensive
manufacturing estublishments of the country, as well as
eogravings of the neweat and best iron and woodsworking
maehinery and imploments made, besides all the most novel
and insportant inventions patented in this and other coun-
trles during the year. Remit $3.20 to Muxx & Co,, 87

Park Row, Now York,

fora il
.
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Sewing Machine Motors.

That there is a large feld for a good practical sewing ma
obine motor cannot be deoied; but, like perpetunl motion,
many bave tried the “perplexed thing,” but failed. A
motor, 1o be practical and popular, must bo & part and par-
ool of the sewing machine—not & heavy, cumbersome con
trivanoe that costs wore, aud occupying more space, than
the sowing machine itselfl. How it is 10 be accomplished
must be left to the inventive genius of the country, which in
time may solve the question.  Of course these romarks refer
to motors for family use. For factories and workshops,
water and steam solve the question,

8o far the best motor for sewing machines Is the common
treadle. Buch devices as those which imprison one hand in
thelr operation are uscless—as far as practicability and use-
fulness are concerned. A person might as well have but one
arm, as it leaves but one hand to direot the work, Whenever

a sewing machine motor is invented that will do the ordinary |

work of o family, without the aid of steam, water, or elec
tricity, and run a reasonable length of time witbout replen-
ishing the power exhausted, a step will have been made
toward solving this question. But, where more power is
expended in storing up what is wanted for use than it takes
10 operate the machine for a giveo period of time, such de-
vices are worse than useless—they are time lost. We expect,
yet, 1o see this problem solved. —The Sewing Machine Jour-
nal.
A Fossll Human Skull,

Dr. T. G. Horn, of Colorad) Springs, Colorado, favors us
with a photograph of “*a petrified human skull,” picked up
near Gothic, Gunnison County, Colorado. The doctor says
that the skull has been examined by quite a number of the
medical profession, and all pronounce it the greatest curi.
osity ever discovered.  Every bone, suture, and outline is
perfect.  As shown in the photograph the posterior half of
the skull seems to justily the description; the forepart isless
clearly exhibited. The jaw is gone, and a mass of stone re-
sembliog a bot spring deposit obscures the facial outline,

No account is larnished with regard to the conditions un.
der which the skall was found, so that no estimate can be
made of its probable age. If found in connection with hot
spring deposit, it might easily be quite modern. On the
other hand, it may be the skull of an *‘original settler,”
ancient enough to have used the implements found in the
inter-glacial or pre-glacial gold gravels.

A NOVEL STEAM CARRIAGE.

A great many steam wagons and carriages have been de-
vised and built for transporting loads on our ordinary high-
ways without tracks, but although some of the devices were
masterpieces of ingenuity, the practical results obtained were
pever perfectly satisfactory. Walter Hancock, the most per-
sistent of inventors and constructors in thisline, built a steam
phaeton in 1838, and obtained a maximum speed of 20 miles
and an ordinary speed of 10 miles per hour. Within the last
few years the interest in steum wagons has been renewed,
aod some very successful experiments have been made with
them, the trip by M Schmid, M.E., who traveled from
Zurich to Paris, in 1878, on a self-propelling steam fire en-
give of his construction, being an example. A steam carriage,
invented and built by the French engineer Bollé, of Le
Mans, and exhibited at the Paris Exhibition of 1878, wasan

—

BURTON'S IMPROVED STREET LAMP,

The engraving shows a lamp for lighting streets, parks,
and other places where gas lampsare not used, Itisa novel
arrangement, and has the advantage of simplicity and cheap
ness

Projecting from an opening in the cap there are one or
more downward curving hollow arms, earrylng n series of
chains; these chinins extend into the base, where their fnner

BURTON’S IMPROVED STREEET LAMP.

ends are attached to a weight or counterbalance, their outer
ends being secured to the sliding lamp frame. ‘There is a
pin or bolt threaded to work in a nut at the top of the base;
its inner end is shaped to fit a groove in the weight, and
forms s key or stop to secure the lamps at any desired ele-
vation. When the key bolt is withdrawn the lamps may bg
readily raised or lowered by sliding the frame on the post,
the chains running freely through the arms, and the weight

object of more than ordinary interest. Its speed wassaid to
surpass that of any ordinary

vehicle drawn by horses. The

inventor named his carriage

““La Manselle,” in honor of

his native city Le Mans.

This carriage is shown in
the annexed cut, taken from
the ZLeipeiger Ilustrirte Zii-
tung. The casing in the front
part of the carriage contains
the driving engine, which is
controlled by the engineer
seated above it, who also ope-
rates the steering gear and
the powerful brake levers,
The rear axle is driven by
spur wheels und chains. The
boiler is placed above the
rear axle, the coal bins are at
each side of the boiler, and
the water truck is below the
seal of the engineer.  Experi-
meats] trips have been made
with one of these carriages on
tbe road from Berlin to Char-
lottenburg.  The average
speed altained, according to
the above authority, was 18
miles per bour, but a maxi-
mus of 22 wiles per hour was
reached. Coke was used ns
fuel, which produced but very
little smoke, about 81¢ 1o 10
pounds belng consumed per
bour., Thecarriage rounded
the curves in an excellent
manner, and the entire expe-
riment proved most satlsfac-

m‘

rising and falling in the body of the post. The weight need

TRIAL TRIP OF THE NEW STEAM CARRIAGE AT BERLIN,

not necessarily be made fast by the key or bolt, as the welght
counterbalances the lamps 5o that they will remain In any
desired position.

The post is made of cast iron, in two parts, firmly united
by a set screw at the top, The welght weighs 20 pounds,
and is secured to the bail of the cage by a three-quarter
inch chain,  The slidiog frame is of cast iron, of sufficient
strength to bold and guide the lamp alowg (he body of the
post,  The lamp is well made of the best material, and may
be adapted to either kerosene or gasoline,

With this post the inconvenience of carrying n ladder is
[avoided, and there is no danger of dropping the chimney or
spilling of oll, After the lamps are once filled, o small
'crmvkwl handle, which is furnished with each post, is all
that is required to equip the lamp-hghter for his evening
Journey to light the stroets for one month, All that is re-
quired 1w (o draw the lamp down, teim, and lightit; o slight
push upwird roplaces it, when it remains in the proper
{ position.

This lamp bas been manufactured and sold extensively
for the past two years, and we are informed that it is meet-
ing with great favor in the New England States. It has
been patented In the United States and ju Cannda. It was
'nwnrdcd n silver medal at New England Fair, 1878. For
|cillc<, towns, surburban villages, and private use, and for
other purposes where outdoor lighting is required, it fills a
great want.

Further information may be obtained by addressing the
inventor, Mr. Geo. D. Burton, New Ipswich, N. H.

=S PRNES

ENGINEERING INVENTIONS.

Mr. William H. Weeks, of Dartmouth, Nova Scotia, Cana-
da, has patented a device for the safe and economical burn-
ing of liguid hydrocarbons under boilers, evaporators, etc.,
whereby the combustion is made perfect and the control
over the flame absolute.

Mr. Orlando S. Emerson, of Elkhart, Ind, has patented
improvements in steam valves. These improvements relate
to puppet valves which have heretofore been constructed
with an adjustable lip, fitted for movement by a screw ring
to adjust the lip, and held in place by screw pins entering
notches in the ring. In such valves the screw pins become
loose or are jarred off, so that the adjustment is unreliable,
The object of this invention is to avoid these difficulties,
The invention consists in a spring pin used in place of a
screw for retaining the adjustable lip in place.

An improved egg beater has been patented by Mr. George
A. Schmidt, of New York city. The object of this inven-
tion is to provide an effective and durable device designed
especially for use by confeclioners, bakers, hotels, ete., when
| a Jarge number of eggs are to be beaten at a time.

A machine for grinding mower and reaper koives has

'been patented by Mr. Charles Askew, of Madison, Wis
The invention consists in a novel rest and carrier for the
1 sickle bar and combination and arrangement thereof with
relation to the grindstone, whereby provision is made for
adjusting the sickle bar to the grinding surface.

Messrs. Leonard A. Cooper and Oliver F. Bostwick, of
Atchison, Kan., have patented a combined listing plow and
seed planter, so constructed as to open the ridge or clear a
space for the row of Lills, open a furrow to receive the seed,
drop the seed, cover the seed, and roll down the soil. It is
simple and readily adjusted and controlled.

An improved injector and
condenser has been patented
S — by Mr. Gaspare Mazza, of

4 Turin, Italy, The invention
consists in combining a boiler
pipe, cones, and coonected
eccentrics baving different
throws with a feed waler
pipe and o steam inlet pipe
having a cock,

An improved steam engine

governor has been patented
by Mr. Walter E. Crane, of
Alma City, Minn. The ob.
_ject of this invention is to
dispense with all devices de-
pending on centrifugal action
or the force of gravity for
their operation in the regu.
lation of the speed of steam
engines or other motors. The
invention consists in a gover-
nor wherein the straight line
movement for regulation of
speed is obtained by the varia-
tions in speed between me-
chanism operated by the en-
glne and mechanism moved
by a separate molor at a ro-
gulsted speed. .

Mr. Alexander €. Lewis,
of Fayotteville, Ark., bas pa-
tented an improved rotary
engine of the class in which a
rotary valve is employed.
The novelty consists in a
combination of parts which
cannot he clearly described
without engraviugs,

R
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SAND AND WATER BPOUTS,

It 8 o well known faet that ul) ntmospheric changes,
winds, thunder storms, tornadoos, ete., originate in changes
of temperature, aud sand and water spouts are also due to
the same cause

The annexed engravings, showing sand and water spouts,
are taken from ** Die Erde und ihir organischies Leben,  Dr,
Kieio nnd Dr Thomé. Statigart: Spemann,”

Sand and water spouts are formed when the air rises up
ward and assumes a rotative movement. It then draws up
ward the bodies or liquids over which 1t rises, and moves
forward, rotaining its Jongitudinal axis. In many cases
theso spouts oecur during thunder or showers, then clonds
and raln descend to unite with the upward moving spouts,
as 1s shown 1 the representation of the water spout.  The
mariner can in most cases avoid the water spouts, but the
sand  spout desiroys
everything in its path,

| Make every

Thirty-five to forty miles per day were made without much
diieulty under the Interruption of a heavy traflic, selting a
quarter milo—the quarter-mile points being
marked with a small stone for convenience of employes It
was Judged from the result that a still bettor way, cniwclally
Il stakes were to be sot only at every mile or half mile,
would be to put the counter on an ongine., As six miles an
hour was made with the haod car, selting stakes every quar. |
ter mile, there should bo no dificulty 1o makiog ten or ff
teen miles with a locomotive, which might thus be able 10
make an ordinary freight run, without too many ‘' lay outs.”
This very method, by the way, was used, we belleve, by the
government lospectors on the Pacific ratlroads, or some of
them, Lo measure off the length of their subsidy bills, and
coertalnly it 18 vastly more sccurate than the chaining which
preceded them, or, in fact, avy but the most careful and

tance alongside the shafts or thills The sbort leather
traces are attached to the front ends of these rods by means
of keys or eyebolts, which may be withdrawn, for the pur-
pose of releasing the horse from the vebicle, by mesns of
cords or straps that pass (hrough a ring on the crupper or
back strap of the haroess, and extend back over the dasher
of the vebicle, 50 a8 to be easily nceessible (o the driver.

A bilitard table cushion of improved shape bas been pa-
tented by Mr. S8amuel May, of Toronto, Canads. The lnven-
tlon consists of a rubber billiard table cushion baving &
broad steel ribbon embedded i the rubber sod running lon
gitudinally through the entfre length of the cusbion, and
extending from n socket in hard rubber at the bottom of the
cushion upward in the elastle rubber to a point sbove where
the ball comes in contact with the cusbion.

A simple aod durable device, by means of which the rain
water flowing through
the rain water condue-

uprooting the largest
trees, demolishing
strong  bulldings, car-
rying the débris ap-
ward and disteibuting
it over large areas. As
these spoutsalways ap-
pear simultaneously
with  thunderstorms,
they have been attri-
buted to the action of
electricity,  But s
whirlwinds are often
produced, for instance
above fires or on a small
scale at almost every
corper on o windy day,
without the co-opera-
tion of electricity, it
will be safe to say that
electricity Is generated
by the action of the
whirling and rising
air.

Dr. Th. Reye has
shown, by careful cal
culations, that an un-
stable equilibrium ne-
cessary to the forma-
tion of spouts or
whirlwinds exists only
when the decrease in
temperature is 5:42° C.
(616° F.) for every 835 feet of vertieal distance. In this
case the ascending column of air being considerably lighter
than the air into which it passes, the air ascends with great
rapidity.

1f the ascending air passes mnto a layer of air that is
so cold as to condense its moisture, the heat will be
liberated, and that will expand the ascending air. The un-
stable equilibrium also causes the upper layers of air to
sink into the lower layers; in this case descending spouts are
produced,

Generally the air that enters info the column of rarefied
air from the side produces the rotative movement. The
condensation of the vapors produces rain, and a sud-
den contact with cold air may produce snow or huil, all ac-
compauying the spouts.

In the engravings the spouts are grouped rather closely in
order to show the various forms to the greatest advantage,
The spouts, as a rule,
do not approach each

accurate measurements With corrections for femperature.
Measuring wheels for ordinary surveying purposes, work-
ing on the same principle as the above, have long been in
use,

b
—_t

RECENT INVENTIONS.

An improved device, whereby the wind wheel may be
thrown from a vertical to & horizontal position, has been
patented by Mr. Adam W. Haag, of Fleetwood, Pa. The
invention consists in journaling the horizontal axie of the
wheel in a box that swingson trunnions and is adjustable in
1 vertical plane,

An improvement in that class of devices that are designed
for releasing a horse instantly from the vehicle to which be
may be attached, has been patented by Mr. Whitefoord S,
Martin, of Maybinton, 8. C. An iron rod is attached to
each end of the whiffletree and extends forward a short dis- |

other nearer than half
a mile.

— Ay —
Measurement of
Rallways.

Measurements for
mile posts have been
made recently on the
New York, Pennsylva-
nia, and Olbio Railroad
over its whole line in a
somewhat novel way,
says the Railroud Ga-
zette, A velocipede
hand car, with a four
foot wheel, was fitted
with a revolution coun-
ter, and after determin-
ing carefully the num-
ber of revolutions per
mile, the distances
ware rolled off by run-
ning it over the track.
There was found to be
a slight irregularity in
the measuromeat, ow-
ing to the play and
coning of the wheels,
but the error was far
within the limits of
ordinary careful chain-
fng and very much
more rapld oas well

WATER SPOUT,

tors to the cistero may
be cut off and made to
flow in anotber diree-
tion when the cistern
is full, has been ps-
tented by Mr. Jobn
Straszer, of Manches-
ter, Mo.

Mr, Jean M. Berger,
of St. Etienne, Fraoce,
has patented improve
meonts in magazine fire-
arms of that class in
which the magazine is
in the nature of u sup-
plemental cylinder or
barrel just beneath the
firing barrel, and from
which the cartridges
are projected as fast as
they are used up by
the expansion of a spi-
ral spring within, hav-
ing a cartridge pusher
on its end.

A device to be at-
tached to a vehicle for
the purpose of equal-
izing the drught of
three or four horses,
has been patented by
Mr. Herman E.
Schmidt, of Rapidan,
Minn. The invention consists of several bars or levers for
carrying the double and single trees, arrangzed upon the
tongue or pole of the vehicle in such a manaoer that the
draughbt or pull of one horse on the long arm of the main

lever will equalize the draught of two or three horses at the

short arm.

Mr. William J. Dawson, of Lawrence, Kansas, has pa-
tented an improvement in the front running gear of wagzons
which permits of the independent lateral oscillation of fhe
body.

Messrs. Jules Schmerber and Charles Schmerber, of Pa-
terson, N. J., bave patented a process for obtaining a plas-
tic compound by thetreatment of the nitro derivatives of
cellulose, dextrine, and glucose mixed with gams, balsams,
or pigments, which consists in first treating the material
while in a wel state with a liquid solyeut, then reducing
the product to s semi-liquid form by heat, then grinding
and mixing the semi-
liquid mass, and final-
Iy dryiog the com-
pound to a plastic con-
sistency.

Mr. Claude Varlot,
of Grenoble, France,
has patented an im-
proved lacing staple
which can be firmly at-
tached to the leather
or other material, and
permits of lacing with-
out passing the lace or
string through aper-
tures in the article to
be laced.

Mr. Heinrich Baum,
of Hdclist-ou-the-Main,
Germany, has patented
a red coloring matter,
formed by subjecting
the diazo compound
derived from amidoa-
z0-benzole o the action
of disulphobetanaph-
tholie acid.

Ar improved fire-
escape whieh is simple,
safe, and reliable, and
does not deface the
buildiog to which it is
at has been pa-
|em Mr. Felice
‘Toccl, of New York.

L —a———— ——
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Shde , u‘! ? . ing. By T. P, Pamberton  Sont on recelpt of price, §1 Trearsest, By Rollin R. Grogg, M.D. Many of the thirty odd tables are orlgioal, and most of
I‘ " I‘ ” head & Owe Dollar Adidress T, I, Pomborton. § Doy st., Room 18.New York, Buflalo, N. Y.: Matthews Bros., and the others have been recaleulated or enlarged,

P words fo u fine. | Nickel Plating. —ole manufacturers cast nickel an. Bryant, A Hisrony or ik Jerrmes AT Tie Mourn

g s
morning (0 appens I next lasve,

© Astromorsionl se=ry Telencopes,frst quality & low prices Eye
Plooes. Micrometors, o, W. T Growg, 7 Fulton St N.Y,
 Motehkiss' Mochanfeal Boilor Cloaner, 81 John St.,
N Y. will koop your bollar free frem all sediment or

« prevents scale. no cost save Orat.  Eoginoers
:t.i.nll'nm solilng other parties than employers.
Vireulsr on applieation.

Notice —Alden Crushers & Palverizers manufactured

odes pure nlekel salts, tmporters Vienns llme. crocos
ot Condit. Haoson & Van Winkle, Nowark, N. J., a0
¥2 and ™ Liborty 5t New York,

For Yale Mills and Engines, see page 881,

Wright's Patent Steam Engioe, with sutomatic eut
Of. The best englne made. For prices, sddross W illiam
Wright M facturer, Newburgh, N. Y.

Muchine Enivea for Wood-working Machinery, Book
Mpdees, and Papor Mills. Liso manufacturers of Bolos
wan's Paraliel Vise Taylor Stlles & Co. Misgolsville N,

Rollstone Mac, Co.'s Wood Working Muoh'y ad. p. 404,

Mills
Blake ** Lion and Bagle ™ Imp'd Crusher, Sco p, 807

Atlantic Stoam Eoxine Works, Brooklyn, N, ¥,

Steam  Englovs, Bollors, Portable Rallroads. Sogar |

Dr, Groggg combuts the fungus theory of diphtherin,
holding that tho supposed bacteria found In diphtheritie
exudation are nondiving particles of fbrin ln varions
wiagen of congulation and disintegration, The fibrin so
thrown off Is ol & canse of the disease, but the resalt of
an effort of the systein Lo expel the excess of fibrin ln
the blood, an oxeess bronght on by n waste of albumen,
| o rond ennwe of the physiologleal disturbanee.  Accord-
ilnu to Dr. Grogg, diphitheria 18 n form of albuminnris,

willed (o Bright's disease aud alvo to consimption of the
| lungw, (he wasto of aibumen throwing the constitvents
of the blood Into dlsproportion, the resalting excoss of
fAbrin, salt, eoto,, ncting polsonoosly like any other
forelgn matter In the blood, Where the disease seems

ov tue Muswsiers Riven, By BE. 1,
Corthell, C 15, Chief Assistant and Roxi:
dent BEogineer during the construction,
New York: John Wiley & Sons.

Qur high opinion of the purpose and character of the
great undertaking which Captain Eads and bix associates
have brought to succossfol Issue ot the mooth of the
Mississippt hax boon ropoatedly exprevwed during the
progress of the work, 1t in gratifying, now that the
viotory over physlonl, finanoinl, and professional obsta-
cles bax been grandly won, (o have the history of the
complex struggle 8o worthlly recorded s It is fo this
volume by Mr. Corthell, Though It appeals directly
and  professionally to engineors, the work bas a

& »oll only by patonteo. Farrelly Alden, Pittaburg, I'a P s ks 8 ) to be suddon and violent It milignancy I8 autributed 0 | widor mnge of interost. and should find @ place in the
‘Dse Vacuam O11 0o % Cylinder 011, Rochester, N, Y, ; A"‘:I"f :: 4 l‘l|' ":"" o ';’;7 IlAbo i “82 & WT“':‘ (o elrenmntanoon that the wystom has proviously Been | )iy of evory man who eares for tie dovelopment of
Ssmples of Asbesion Liguid Paints, Roofing, Roof 5:::‘ I’u?lll‘u“:lr‘al:; :‘“l:';{-(ue iy 8y Now Yorks | guqnjoctod to u serlonn loss of albumon through colds of ' (1o resonrces of his tative land or ndmires Amerlcan

Paints, Steam Pipe and Bollar Coverings, Steam Paok- othor catses e ducing  an oxcessivo excrotion from | yoldness, energy, pluck, and erdarsnes in the prosecu

Ing. ete. will be sent free on application to the H. W.
Johins Mg Co., &7 Malden Lane, New York, sole mann-
taotarers of gonuine Asbestos materinls,
Presses & Dion. Fermaeute Mach, Co. Bridgeton, N, J,
A perfect Mowlng Machine i« an absolute neconsity
toa farmer  The bost wade is the Boreka. It has the

Nghtest dranght and will cot st least one-third more |

grass por hour than any other mower. Simple in con-
struction and durable.  Prices reasonable ESend for
1Hustratod ontalogue to Eureka Mower Co,, Towanda, Pa

Wren's Patent Grate Bar.  See sdv, page 307,

Exporters of Machinors for Plantations.  Sugar Ma
ohinery Coffee Buller and Cleaners Information and
estimatos on nll classos of Amerioan machinery and pa-
tented devices. Agricultum! Implements and Hard.
ware Joa. 11 Adams & Son., 353 Pear] St New York.

Stercopticon for Sale.  See adv, last page,

Steam Cylinders bored from 8 to 110 inches. L. B,
Flanders Maochine Works, Philadelphin, Pa.

For Salo —A Berryman Pateot Heater, very little
ueed * cust A0 will sell for §9, f.o.b. Davis & Watts,
Baltimore. Ma.

Every Machiuist and Manofacturer wn the country
should send to G. B. Grmot, Boston. for his list of gears.

Wanted—To hear from an Engine and Mach'y Manuf.
Co. to whom the services of an encrgetic young man,
with cxperience and some capital, would be an objeot.
J B R Box {735 New York.

Improved Speed Indicator.  Accurate, reliable, and of
a convenlént sixze  Sent by mail on recelpt of 1.0 E
N Gliman, 21 Doane St., Doston, Mass,

The Mackinpon Pen or Fluid Peocil. The commer.
cinl pen of the nge The only sucoessful reservolr pen
0 the market. The only pen in the world with a dia-
mond eirele around the point. The only reservolr pen
supplied with a gravitsting valve: others substitute a
spring which soon gets out of order. ‘The only pen ao-
eompanied bra written guarantee from the manufsc-
turers. The only pen that will stand the test of time
A bistory of the Mackiunon Pen . its uses, prices, ete,,
free. Mackinnon Ven Co 20 Broadway, New York.

Pragrant Vanity Fair Tobaceo and Clgarettes. 7 First
Prize Medsls~Vieuns, 1573+ Philadelphia, 1596: Parls,
1598 Sydoey, WE-awarded Wm S, Kimball & Co.,
Rochester, N, ¥

Superior Malleable Castings at moderate rates of
Richard ¥ Pim Wimington, Del

4o 40 1. 1% Steam Bogioes. Soo adv, p, 881,

The Chester Stoel Castings Co., office 407 Library St
Philladoiphia, P'a,, can prove by 1500 Crank Shafts, and
10,000 Goar \Wheols. now in uso, the superiority of their
Costings ovor all others.  Clrealar and price list froe
Brass & Copper In sheots, wire & blanks. Sce ad, p, 407,

The Improved Nydranlic Jacks, Punches, and Tube
Bxpanders. R Dudgeon. 21 Columbia St., New York,

For best Indireet Radiators, sce ady,, page 397,

Eagle Anvils, 10 cents per pound.  Fully warrintod

Gear Wheols for Models (list free) experimental and
modo! work, dles and punchos, motal cutting, manufue.
turing, ote. D, Gilbert & Son, 212 Chestor 5t Phila., P'a

The best Truss ever used. Send for deseriptive ciron.
| arto N. ¥ Elastio Truss Co., 53 Brosdway, Now York.

H. A. Lev's Moulding Machines, Worcester, Mass,

Pays well on small Inve ta, —Mugic L erns and
Stercopticons of all Kind's and prices, Viewsillustrating
overy subject for publiv exhibitions and parior entoer.
talnments, Send stamp for 116 page eatalogue to Me.
Alllster. M'f'g Optician, 49 Nassau St,, Now York.

Now Economizer Portable Engine. See illus. adv. p, 807,

For Shafts, Pualleys, or Hangers, call and see stock
| kept at 8 Liberty St N. Y. Wm, Sellers & Co
’ Wm. Sellers & Co., Philn., have Introduced & new

{nJector, worked by a single motion of a lever,
Saw Mill Machinery. Stearns Mfg. Co, Sce p. 307,
| Skinner & Wood, Erle, Pa.. Portable and Stationary
| Bngines, are full of orders. and withdraw thelr illustra.
ted ndvertisement.  Send for their new elreulars.

Ore Breaker, Crusher, und Pulverizer. Smaller sizes
run by horse power, Seo p. 397, Totten & Co,, Plttsburg.,

Bracket Woods,—Wm. E. Uptegrove, Saw Mills, 468
East Jth St,, Now York, offers to the trade a cholee
stock of these woods. Send for price list.

Houston's Sash Dovetalling Machine. See ad., p, 307,

NEW BOOKS AND PUBLICATIONS.

LEARNING 70 DRAW; OR, THE STORY OF A
Youxe Desiayer. By Viollet-Le-Due.
Translated from the French by -Vir-
g:ﬁ: Champlin. New York: G. P.

tnam's Sons.  $2,
A story witha parpose, the purpose being primarily

Wood Working Machinery of fmproved Design and | to contrast the conventional method of toaching the art
Workmsnshlp. Cord Eean & Co., Clncianatt, 0. |of drawing snd Incidentally everythlog else with a

The * 1890 * Lace Cutter b’w,umm_:wm‘Mhodlhnmyhm;'beanednuonn. A secondary
to1he trade. Sterting Kiliote. 35 Dover St.. Boston. Mags. | PATPOse of the book Is evidently to enforce the impor-
The Tools. Pixtares. and Patterns of the Taantop | 20t (rulbs that indastrial art is worthy of high honor,

muocouseurfaces, Loeal trentment b deprocated, partion.
Iarly harsh moasires Hkely to ireltate the mucous wem.
brane of the fauces, The positive treatment advised I
e nmnzlng as the roportod resalts of such treatment,
For o virulont ** constitutionnl discase ** 1o yield invari-
ably to slnglo doses of Iyecopodium, 6,000th potency, or
Luchosls, £000th, s quite mirmenlons, Yol by following
the practico Indionted, avolding all loeal treatment,
young practitioners are assured by Dr. Grogy that they
can save all tholr cases of this terrible disease.

PARACENTESIS OoF e Prrioarprosm. A
CONRIDERATION OF THE BUnRetoar Truar-
MENT oF Prmicanman Evvvsions, B
John B. Roberts, A M., M.D, Philadel.
phia: J. B, Lippincott & Co,

A valuable monograph on an operation rarely por
formed and on which very little has been written. A
vory onrofal search discovers sixty recorded coses In
Europe and Amaerlen, the table collated by Dr, Roborts

and age of patient, mode and site of operation, rosults,
ole. The recond, Dr, Roberts concludes, fully justifies
the adoption of the operation Into the family of accepted
wurgioal procedures,

Tue Scrextvie Exousn Reaper, By Dr,
F. J. Wershoven. Leipsic: F. Al
Brockhinus.

In this work Dr. Wershoven has carried out an idea
which we should Hke to see ndopted by some intelligent

standnrd scientific English writers In the departmonts
of physics, chemistry, and chemieal techinology, giving
In footnotes the German equivalents for all the techinical
terms and exprossions used, and for a large number of
related terms. The book thus furnishes a valoable
technieal vocabulary for English readers of German
works of science;

SURGERY 1IN TuE PeESNsSYLVANIA HosriTaLn,

Hunt, M.D., with papers bEuDrs. John
B. Roberts and Frank Woodbury. Phila-
delpbia: J. B. Lippincott & Co.

Since the forndation of the Pennsylvania Hospital in
1752, its medical officers have recorded more or less
fully nearly all the operations performed, with notes of |
the more interesting cases received. Since 1873 full |
clinical notes of all cases have been kept. The vast |
amount of valuable material thus accumulated has now |
been digested by the surgeons and physicians of the |
hospital, and pablished in handsome style by direction |

glving the namo of the operator in each, the date, sex, ;

maker of German readers for Eoglish stodents. He
has brought together some forty or more selections from |

By Thos. G. Morton, M., and William |

tion of works of utility. ‘These attrlbutes of American
manhood never had & more commendable object, nor
were ever exhibited on & more herole senle, than In the
opening of the Misslmippl 1o commerce,

! N, W. Aven & Sox's Amenioan NEWSPAPER

‘ ANNUAL ron 1880,  Philadelphia: N.
W. Ayer & Bon, Newspaper Advertis
ing Agents.  Bvo, pp. 616,

A remarkably wellanade catalogie of American nows-
papers, giving their nnmes, frequency of laie, polities,
or other distingulshing featores, duto of establishment,
(npproximete) elreulation and advertising rtes, togothor
with statistics of population, political majorition, ote.,
of the State, county, and town of publication of ench,
Specinl lists are also given of class Journale, The cam.
logue includes 10,674 periodicals, of which the new
Eungland States have 818, New York 1,241, other Middie
Btates 1,267, Southern States 1,780, Wostern States 4,850,
I Territories 100, Canndian provinees 574,

Tur Coxmprexp or Axartomy. Fon Use s
THE DissgeTiNG Room AND 1x PreEran-
ING For Exasasarions. By John B
Roberts, A M., M.D. Philadelplis: C,
(. Roberts & Co.

A concise statement of the more Important facts of
human anatomy, The descriptions are clear, though

necessarily brief, and the matter is well arranged, Gray
belng followed for the most part.

i No attention will be pald (0 communications unless

sccompanied with the full name and address of the
writer.

Names and addresses of correspondents wili not be
given to inguirers,
i We renew our request that correspondents, in referring
| to former answers ot articles, will be kind evough to
| name the date of the paper and the page, or the number
| of the question.

Correspond whose inquiries do not appear after
& reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is parely
of a personal charscter, and not of general interess,
should remit from $1 1o §5, acconding to the subject,

Youndry and Machine Company {or sale, by the George |
Plsce Machinery Agency, 121 Chambers 5t., New York.
Improved Rock Drills and Alr Compressors. Tllus-
trated catalogues and information gladly furnished.
Address Ingemsoll Rock Drill Co., 1% Park Place, N. Y.
Experts (u Patent Usnees and Mechanical Counsel.
Park Benjawin & Bro 30 Astor louse, New York.
Corrazated Wrought Iron for Tires on Traction En-
gioes ete. “ole mfrs. H Lloyd, Son & Co., Pittsb'g, Pa.
Malle ible and Gray Iron Castings, all descriptions, by
Exie Malleable Iron Company. limited, Ere, Pa.
Power, Foot, and Hand Presses for Metal Workers,
Lowest prices. Peeriess Punch & Shear Co. 58 Dey SLN.Y.
Recipes and Information on all Indestrial
Park Benjamin's Expert Office. 2 Astor House, N Y.
Fur the best Stave, Barrel, Keg, and Hogshead Ma-
chinery. address H. A. Crossiey. Cleveland. Ohlo.
National Steel Tube Cleaner for boiler tabes. Adjust-
shie a: be. Chal Spr Co. 0 John St N Y.
The Brown Amtomatic Cot-off Engine: unexcelled for
workmanship economy. and durability. Wrnte for in-
Cmation. C H. Brown X Co,, Fitchburg Mass.
Gon Powder Plle Drivers, Thos. Shaw, 9015 Ridge
Avenue. Philadelphla Pa.
Best Osk Tauped Leather Beling. Wm P. Fore-
puagh Jr. & Bros., 35 Jeflerson “t., PRl adeiphis, Pa,
Siave. Barrel. Keg. sud Hozsbead Machinery a spe
Claliy. by E & 5 Holmes Bafulo, N. ¥
Dismond Tools. J_Dickinson, 64 Nassan St., N. Y.
National Institule of Sweam aud Mechanical Evgineer-
hm'? Blast Farnuce Construction and
mwetalluryy of irvn and steel.  Prac-
tical Instruction o Steam Engineering. and a good situa-
ton whes competont. Send for pamphilet
Clark Rebber Wheels ady., Sew page 31,

I

and that its advancement is not likely to be much helped

lby would-be cultivators of *“high ™ art, or art for its
| own sake,

| SUNLIGHT AND BSEADOW: OR, GLEANINGS

FroM MY Lire Work. By Jobn B.

Gough. Hartford: A, D. Worthington

‘. & Co. 8vo, cl, pp. 542. Price (by sub-
scription) $3.25.

Probably no man living has bees seen and heard by

#0 many ax John B, Gough; and it wonld be safe to say

that no other man living conld find ready made =0 com-

prehiensive and cager 8 market for the printed story of

| his life’s work. The book i= emincntly charscteristic |

of the msn,

 Tue UsrTeDp States Buue Book; CoxMprLen '

: ¥roM OrrFioiaL Sources. By J. H.

: Soulé. 75 cents. Washington, D. C.:
J. H. Soulé.

| A register of Foderal officers and employments In each

{and every State and Territory in the United States,

with thelr salaries and I s, with muoch other

'ln!mu«a relative to public officers and employments,

Tue Hoxve WorLp. A Moxtnny Maca-
ZINE YORr THE Hoxe, Edited and pub.
lished by Rey, E‘ligjnb C. Baldwin. New
Haven, Conn, per annum.  Svo, pp.
64 VYol 1. No.1

Ihie new venture proposes (0 make s specialty of
bome affairs, cultivating the whole fleld of home inter-
onts, social life, health, domestic comfort and thrift,
moral and mental advancement, and the like, It comon
with s tidy make up and s wholesome table of contents.

Duaerax rvor Frxpise Distaxces AND
Hewonrs. By H. von Bayer, C.E.
Washington, D. C. Price 40 cents,

The object of this dlagram Is to enable seamen to
readily and casily make use of the heights of prominent
coast marks, as commonly set down on salling chins's,
| In determining thelr ship's poeition. It has been ap-

sleaning and laster 1t s bo | by the Navy De t and od
e A e M T bt vt S g g

sll United States Goverament vessels. Its simplicity

| and handiness woald seemn to make it especially service.

of the liberal managers of the Institution. The cases | ™ We camnot be expected to spend timeand labor to
are classified according to their nature; and in many
Instances the progress made in surgical means and
methods, during the period covered by the hospital re-
cords, has been critically reviewed. The work is illos-
trated by nearly a hundred engravings and phototypes,
It is a positive addition to the literature of surgery, and
is In every way a credit to the institution, the resalts of
whose benevolent work and professional experience it
summurizes.

A Pracricar TreatsE oy Nervous Ex-
HAUSTION (NEURASTHENIA), ITS Syump-

, T0MS, NATURE, SEQUENCES, TREATMENT.
}y George M. Beard. Second Edition.

New York: William Wood & Co,

The value and timeliness of Dr. Beand's exsay are well

' Attested by the call for a second edition within a month

.

after the publication of the fisst edition. The ouly
inovel feature of the new lssue Is a cleverly written
’ptvfm giviog the author's answer 1o the question;
* What Constitutes a Discovery in Sclence ™

Was Max Crearent By Heory J. Mott,
Jr. New York: Griswold & Co. Svo,
cl., pp. 161,

In this expanded leetnre Dr, Mott has endeavored 1o

set forth briefly yet broadly the lines of observation and |

dedoction by which sclence hias arrived at the idea of
| man us & patural growth. Ita title shonkd mther be
% How Man was Created,” creation bolug regarded as a
slow evolation by natural processes, not as a spasmodic
| or mimculoas exhibition of superoatuml power, The
: poblishor’s work Is well done, snd the numerous Dlus.
trations have been Judiclously chosen,

.

Fievo Exaixupnixa. A Haxo Boox oy Tng
Tueonry AND PrACTIOE OF RAtLwAy
Sunveving axp Coxsruverios. By
Willinm H. Searles, New York: John
Wiley & Sons,
| The suthor's alm has been: To present the genersl

subject of milway flold work in a progrossive and logl.
calorders to classify the problems of milway engineer
; Ing so that they may bo emslly roferred 10; Yo discuss |

| obtain sach information withont remuneration.

| Any numbers of the SCIENTIFIC AMERIOAS SUPFLE-
| wEsT referred to [n these columns may be had at this
| office.  Price 10 cents each.

(1) T. W. F. writes: After cutting down
a large pine tree [ counted 124 rings. How old does
this make the tree § Some claim that one, and others
«ay that two rings are made each year, and some that
| none are made tho first ten years in the growth of the
| tree, A. One ring is formed each year. The tree Is 121
years old.

@) W. H. C. asks: What will dissolve
! rubber and evaporate readily so that it can be used in
mending rubber boota? A, Cat the rabbber, gum mb-
| ber (common vuleanized rabber cannot be used), luto
thin shreds, digest it ina corked bottle with eight or
| ten thnes s woight of warm beneole.  Shake the bottle
occasionally, and after several hours add more of the
solvent if pecessary.

3 C. D. A, asks how to remove the bone
from the inside of a buffalo's horm. A, The bone may
| be loosencd by soaking the horn [n soft water for some
| time.

) C. G, I asks: What will remove the
staln of nitro-muristie sckd from dark woolen goods,
A, Nothing~aqua regia destroys the coloring matter,
| () G. L. K. asks: In what way can wood
| be prepared 1o provent worms from working fo it In

salt or sen water ¥ A Impreguate with ereosote water
| o the ** beavy oll * from coal tar distiliation,

() J. M. asks how rosin oil and spirits
of roslu are made. A, Heat the rosin o s metal retort
provided with a large condenser,  The rowin ylelds
about ¥4 per cont of lquid distiliates. The first por
tons sre yellow, strong smelling, and mobile, called
esscnco of rosin or rosin spirit.  Later In the distilla-

tlon a viscld fnorescent ol (pinolin) passes over. This
s callexd rosin oll,

(7) J. F. nsks how steam gauge dials are

Cut-off Horfzontal En. Sble to our merchant marine

pamphiet. Pitehinitg “tesm Bagine Co.. Fitehb'g, Tl‘ru'nlmcl.u: Forry Porrs ox rTue
ROt Piloys ik Tow prices. asd of asme “"‘.‘:"i Waneern. By J. G. Dalton.” Boston.

i s Whals Valbr: ¥ ostas & Soutc ract Published for the author.  Sold by Hall

L Worka. Drisker At.. "hilsdeiphis. I'n. & Whiting, 32 Bloomfeld street, 6
- cents,

i ). Dies and Took for working “heet Metal et
‘ Prosses . A book of verses anent the bleyele, most!
. yele, montly parodies
Frolt & other oan tools. Bliss & Willlams BXIyn N ¥. Eo(husisstic riders of the machine may possibly fin

* Belipse Portable Bagine. See lllastratod adv.,p 232 some of them sinusing,

all the maln practical questions of rilway engineering, | platod, and what kind of black cement Is nsed In flling
avolding matters non-essential, oto., employing through- | the fgures. A, Electroplate with silver and Immerse
ont s uniform and systematic notation easily unders | for & fow moments In & mixtare of vqual weasures of
stoodand remoembered; to express the resulting tormals | water and nitrio acld, to frosi: ringe In nnnla‘m
of every problem (o a shapo bost adapted to couvenlent  dry in hot sawdast, when thoroughly dry mse & soft
numerical computation, and to furnish & langer varioty brush toclean and burnlsh the parts reqaired to be
of tables copecially adapted to the wants of fleld engl | bright, For filling the figure mix fine ofl asphaltnm
neers than bas horetofore been published,  The manner  with a sufficient quantity of ivory biack in impalpable
| In which these purposes hiave boon carrled out ls In keep- | powder,

st
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‘(8)"3. W. P. nsks
MEhogram o that the wurface wil not peal of rub off
A Une lewn witer and more .l)’clrhm{wof oxpo) the
exooss Of waler by heating for some fime over thy
waler bath. 2 In there any chemlcal which wil ald
in removiog the writhng) A No chemieal ald.
Try the additlon of » small qoantity of »ap o the
composition,

() 8. F B, nsks how to troat salls o that
they will not mildaw. A. Tmpregnate with strong hot
soap widh, pross out tho exvess, amd immerse (1 strong
alum water or In weak lead ncotato solution, rinse and
ropent the sonp, Il necessary,

(10) E, 8 F. asks for a recelpt for making
A groon Ink, A, Dissolve ono of the solable conl tar
(anlline) greens In hot water ta proper shade and add &
few drops of clove oll,

(1) E. E. O, writes: Wo aro ronning a
W miil composed of one 72 inch eircular saw, one
muley saw. one gang carcying 42 saws, boaldos edgers,
butting saws, Iathe mill, eic.  We have wevon two-flue
boflors, 48 [nchos by 22 feot: ongine, $4x29, ranning 95
revolntions with 80 to 0 b, of wteam; mafo driving
pulley Inoloven fect In dlameter, Whon the saws are
all b the eut the mill lags and the motion of the ongine
drops down ax low ax sixty, Now, what [ want 10 know

Is this: can we increaso our power by running the en- |

glne to 120 rovolutions, reducing the diameter of the
driving polley In proportion to offset the Increase mo-
tlon? Cen wo do it without Increasing our boller wor-

face ¥ How much would the power be Increased If such |
achunge wero made r A. Your power would bo fn-
creased In propurtion to the Increased spoed of tho on- |
glue, provided you have boller sufficlont to malntaln the |

prossure,  The demund for stoam will alko bo Increased
n propartion o the Incrensed spoed of the englne.

(12) J. C. writes: Take a given quantity

of the atmosphere at its normal pressure, say at 400 |

Fab,, then raise the heat 300%; what would bo Its volume?
or if confined in an ale-tight vessel, what prossare would
itshow on pressure gange 7 A, The Inorease of volume
or pressure wonld bo about 1480 part for each degroe
of lucrease of temperatare,

(18) M. M. M. asks: 1. Ave engincers re-
quired to have a lleense to run an engine in a factory
Isolated from other buildings, In Towa ¥ A, Itdepends
upon the law of the State, or muuielpal regulations, if
inacity. & 1f w0, is the law requiring it a State or
Unlted States law * A State or municipal, 3. Where
and to whom In lIowa must application for a license be
made * A, The law should give you this information.

(14) W. H, L. asks: What is the material
and how prepared and used, that anatomists ase for in-
Jecting the velns and arteries of the eadaver to make
thom stand out bold and clear and appear as if they
were full of blood as In life ¥ A. Chloride of zinc. ar-
senious acld, and mercuric chloride In aqueons solution
have been used most successfully.

(15) E. H. B. writes: Some time since the
Screxroro Asxnieas referred to the danger of lead
polsoning from the nse of improperly prepared * granite
ware," and In the manufacture of eltric neld, 1. How
can Lapply somesimple test to detect the, presence of
lead In the julce of aeld fruit or vinegar plekles cooked
in such ware ¥ A. Mix asmall sample of the suspocted
Hquid with some freshly prepared sulphureted hydrogen
waler (strong). A black precipitate or coloration indi-
cates lead, 2. T have nsed citrie acld In place of lemons
very moch this summer, but fear it was harmfol. In
what way would the lead affect tho system If present ¥
A. When taken in any considcratle quantity It pro-
duces violent spasmodic colie.

(16) R. T. asks how to cleau the wool on a
shieep's akin and how to core the skin? A. Nail on o
board stratehed, wool out, and scour with good soap
suds and fuller’s carth until properly cleansed, Then
rinse thoroughly in hot water, and comb, Nall, wool
down, stretohed tant on a board, rub in plenty of salt,
stand in warm place, and finally scrape off the softened
fnner membrane with a blant knife. Then rub in plenty
of moist alum powder, and let It stand several days ora |
week {n a dry place. Soften, if deafted, by rubbing with |
hot flour paste and the yolks of a fow eggs, or with
plonty of oll,

(17 J. A, C. writes: I have a plece of or.

dinary steel, one and a hulf (nohes in length, half
inch wide, and one-sixteenth luch In thiokness, Now, 1
wish to temper half of its length and not tomper
the other half, How am I to piscoed? A. Harden
thronghout, then place half of Its length in a vise
having th jaws, or bet two heavy blocks of
iron, which must touch both sides of the ateel. Now
temper the protruding end by spplylng n gas or alcoho)
flame, or by means of blacksmith's tongs made hot.
I (18) J. W. G. writes: 1. I have a battery
of two flue bollers set [n the nsnal mannor, the fumace
walls extending up to the water Jine, Would it be any
advantage to extend the farnaco walls higherand lot the
bot alr and gases extend nearly or quite around the
bollurs before returning through the flues ¥ Wouldn't
it to some extent superheat the steam 7 A, It would
tend to superbeat the steam, but would be likely to
damage the bollers in a sbort thme. 2 My engioe Is
16x24 eylinder, slide valve cutting off at one-third of the
stroke, making 70 revolutions; the exhaust port fs cat
ont what (s called line and line.  Wouakl it be any ad-
vantago to give the exhuaust u ttlo Jup, and If 8o, how
muel ¥ A, Youcannot ent off with an ordinary alide
viilve so short ns onc-third with advantage. As arale
exhanst Jap Is not advantageous in A (quick running
engine.

#9) J. H. C. writes: We have two bat--
terles of bollers, 42 Inches dinmoter, 22 footlong: one bat- ¢
tery {s covered over the top, the other Is not covered;
and we haye had consjdersble trouble with this set of
ballers cracking the sheets throngh the seams of the nn.
ders!de or bully of the bollers. 1 olalm It 1s duo to the dif-
farance of expanaion betwoeen the top and bottom of the
bollors ou ncconntof the top of the hollers helng oxposed
o the alr, What aro your viewa? A, Wa do not think

(1) how 1o toughen | ne

Scientific

S —

American,

|
not covered . 1t In probably doy

! frlng when (e bodlers are oold.
cover the bollers

(20) G. W. D. writes: I have un oxcellent
| Waler power with %0 fest Kead, located 4 miles from
ynnllmul 1 propose 0 utilise |t for wanuiscluring
| Parposes, but find soma diMlealty In deohling whether
| b0 Wil the factorieos at the dam. of on the miiroad, the

Iatter plan woald save the labor sud uxpense of haoling
the mw materiala—geln and Woul = At manufaotirod
.:(.-‘:n:- to lm.ll from 'ﬂw depot wnd milly, 1 am counlder-
i of Idng the power from the

[ tm Lo the radlroad, ¢ « .
gty .m'mm by wite rope, compressed

L poor iron, or careloss
BUl 1L s good plan 1o

effeotive and economical ¥ The ground Is perfectly
{level. A OF the modes named, wire rope would prob-
! bly be tho chonpest and eantest malntalned; although,
[ If you have o surplus of power at the dam, electricity
| IIght be used to advantage,

(1) G. B T. writes: Plonse state formula
for mixing tho alloy used in bronge butta, door kndbs,
i and other almilar articles of bardware. A. Copper, M;
| tiu, 8; zine, 0,
L (29) A, Al nsks how to remove nitrie neid
stalns from dark clothes. A, Nitrie ackl, If strong, or
LI permitted to remain long In contact with the fabric,
f destroys the coloring mstter, Ammonls water, If used
Tmmedintely after the contact, will prevent this actlon
atul restore the color.

(28) L. P, nuks (1) how to make n solution
+ Lo plungo small brass orticles (n o give them o gt red
color, A, Youmlight try abathof thin aleoliolic shellae
sultably colored with aniline red.  We know of nothing
illm will give the metal itsolf & bright red calor, 2
What is the best Iacquer for polished brass nid hosw bs
Ctapplied 1 AL 1. Beed lao, dragon's blood, aunato, and
gamboge, each 4 ox.; saffron, 1 oz: spint of wine,
10 pints, 2, Alcohol 1 pint; tarmerie, 1 o, (powden:
annatto @ deag saffron, € drs: agltate oceaslonally for
a week, filtor and add seed lac 3 oz, and Jot stand for
two weeks with occasional agitation. Keep wull Ao
pered, 8, Tn there o cheap way to gild small articles; If
#0, how # A If the work is small coat with the lacquer
properly thinned, and dry in an oven at aboot 230° F,

(24) J. D. H. writes: T am engaged in the
business of preparing and gilding wooden monldings,
and my preparer is very much troublidd with pin holes
cansed by the formation of small bubbles of gas Imme-
diately after the application of each coat of the prepara-
tion. T have been told that the addition of a little ofl to
the mixture (of whiting, china cluy, glue, and water)
would eure the evil, but this remody does not seem to be
reliable, Any information tending to glve rellof In this
respoct will be gmtefully received. A, The Imperfec-
tlons are probably due 2o the sizing ased In the first cont-
Ing, Addtolta few drops of ammonin bofore using.
You will find a good urticlo on the subject, on pp, %01
«f peg., Spon's * Workshop Recelpts,'

(25) J. E. M. asks how to make an analysis
of phosphate to find the p tage of ia, solu-
ble and precipitated phosphorie acld, insoluble phos-
phiorio adld and potash. A, Consult Fresenins! “Quan-
titative Chemical Analysis.'"

(26) W. M. B. asks how to clean and
whiten engravings which have become dirty by hanging
in a smoky room, A. Molsten with a strong clear so-
Jution of chloride of lime until white, then scak in ran-
ning water, Stecp for half an hoar in water containing
& very litlo hyposulphite of soda to nentralize any trce
of adhering, bleach and dry between bibulous paper
nnder pressure,

(27) . W. ILasks: How Is commercial French
mustard prepared? A, The following Is M, Lenormand's
reelpe: Flour of mustard, 2 1b.; frosh parsloy, chorvill,
colery, und tarragon, of each ¥ oz.; garlic, 1 clove (or
head);12 salt anchovies (all well ehopped); grind well to-
gother, add salt 1 ox., grapo Juleo or sugar to sweeton,
and suficlent water to form the mass fnto u thin paste
by trituration in & mortar, When put Into pots ared
Lot fron 1s momentarily thrast nto the contents of each,
and a little wine vinegar poured upon the surface, 2,
Also how I8 chow-chow made ! A. Chow-chow, as
usually propared, s a mixtore of various plekles,
cticumbers,  canliflower, onlons, vie,, chopped and
mixed with mustard and a small quantity of  vinegor,

(28) O. K. L. asks: What s the best and

chonpuest way 1o store up or aconmulate power ¥ A,

chpnndn npon the purpose; the hydranlic acowmu-

Jator is the best for many purposos. 2. How can tho
stickiness bo taken from adobe or clay soll so as to
make It loamy and casy to plow ! A, The addition
of sand alone can necomplish this,

(29) G. L. L. asks how to piug leaky
boller tuben, A. If the leak fs near the hoad, Atand
deivo In & wbort ferrule; 1 the loulk [n In tho body of the
tube where you cannot bolt a band around 16, take [t out
and put {n & new tube.

(80) 1. 1. asks: 1. How far will a siphon
dAraw water perpendicnlarly. when there Is no limit to
the dischargo t A, 1f the pipe is perfectly tight 1t will
draw 20 to 22feet. 2. How much lower should the dis
charge end be than the other to get the siphon started
after (¢ s Allod with water * A, A very swall difforence In
helght of the two ends will discharye water, but the
groator the differenco the groater the quaittity dischnnged
in o glven tme,

MINERALS, ETC,—Specimens have hoen re
coived from the following correspondents, and
examined, with the results stated:

G. D, M.—1. An impure clay—some of this would
probably make good brick. % Kaolln containing much
silica and some Ume carbonate~usoful In the manufacs
ture of pottery, They an: of sedimantary origly, not suit-
ablo for bullding purposes, Consult Dann's Geology, —
A, O R 1t In composed chiefly of infusorial silica
—not dorlved from any mill waste,—A. ¥, MoO,~The

your trouble arlses from the difforence of expansion,

rock contalng no preclous melals,

thare nre hundrads, I not thousande, so ket (hat are

shall thank you for soch lght as |
| You can throw upon the subject, whother 1t would bo i
advantageous, aid, It %o, which wystem would be most |
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| Bale tio, 1 18, Taslor..... Smse
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Bozarth, & Marble......... .. TMED

U
g

Rridio blindor, A, Hoswok .. < ]
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Butbon, A, MINKER. i cvenes,rneenanrmaransnosenn oo Luss
Dutton, separable, F. W. Clarke.. . ..... sesasee SILTHE

Buttons, eto.. machine for moulding. W. ¥. Nilos 40
Cable, pipeo inclosed underground, D. Brooks, ... S4.78
Can and bottle opener, LN, Arment ... oo T
Car brake and starter, C. J. Bedl ... . BS

Car 1} P, W, Bradb v v I
Car coupling, J. W. Page. ... .. .. - DS
Car coupling. ™. FL ROUBAF.cc.o.  covivin vonneasn =en
Car heator und ventllator, hot alr, H. A. Gouge... 23008

Carstako, J. W Marden.....oiiii i seivriveees
ORI A WWIOHE s setnesosvons osansass sy opsne
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Greaves (f) oiovecceinnns S N e S en
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& Cushing.....oovuienns sdassnssisneransadase ST
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tion, H. B, Fox -
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Fuaucet for sheet metal vessels, P, Heltzelman, .. 34510
Feed water heater and pump, combined, D. B

N e T T e T (T A T L PR
Foneo, W. M. Shlelds..c.oocvieene . MG
Fortillanr, Johnson & Glddings ... RS 82
F10 or holdor, BT and lotter, TS B, Gowld..... ... 28,087
Filtor, Go W DRWson «oooaeenes vese wene e SA,000, 204,050
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Fiahing rods, line gulde for, F. Richardson ..., 4812
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firoproef compound for, Althans, Junkhans &
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Lamp. clocteio. 11, & Vaxim
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censrnen
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. Eed
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E A
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| Paper. cloth, etc., costing and ormamentisg the
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| Scythe and other tlade fastening, G. W. Pressey. 2333
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| APt e N NN
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Dust pan, U, D, Alexander. .. o 334648 | Traek clirouit closer, J. L. Conkiin, Jr... oy T
Electrio alarm, L. F. Fouts,..... vo SMT6 | Truck, B B, Rorko.,....ou - ... . TN
Floctrio light, J. B. H. GOrdon.  .covvvvvivesiis oo 247 | Turn table. C. A Groendeal...... . . I4 0
Electrio lights, apparatcs for distributing eur. | Valve, balanced slide, J. J. Lo Beas. ... . TSN
TONLS 10, G SWANO . . ooe e eaurresansssareeieaens s | Valve, stoam actuated, W. J, Boland.... . WSO
Blectroplating, holder for, R. B. erkell...... .. 2473 | Veblcle platform gear, C. R. Wilson ... . S0
End board, wagon, L. Van AISty e .o 2y | Vehiols wheel, IL ¥, Smith, ......... .. BT
Eyolots, die for making, G. 0. Schneller . o0 | Velocipede, G, W. Pressey ... . SN
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| Wick tube for lamp and stove barners. N.
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ECONOMY ORGAN — NEW STYLE 19— THREE
AND A QUARTER OCTAVES In BLACK WALNUT
CASE, docorsted with GOLD RRONZE. Length, X
inches: holght, 53 in: depth, 16 in,
This novel stvie of the MASON & HAMLIN CABINET
ORG ready this month) has sufficlent compass and
pacity for the performance, with full parts of Hymn
2 B Songs. and Popular Sacred and Secu 'ar
Alns to & vooderful extent, for
sn tastroment so small, the extraordinary excellence.
both &8s to power and guality of tone, which has given
SON £ HAMLIN Cabinet Organs thelr great
and won them the HIGHEST DISTINCG-
N=at EVERY ONEof the GUREAT WORLD'S IN-
DUSTRIAL EXHIBITIONS for THIRTEEN YEARS.
EVeRY ONF WILL RE FULLY WARRAXTED.
PRICE £22; on receipt of which it will be shipped as
dircoted. IF O UECKIPT AXD TRIAL IT DOES XOT
SATISFY THE FUNCHASER IT MAY BE RETCRXED AND
THY MONEY WILL AR 1Y PUNDED
BIGHTY STy LES of Organs are regularly made by
the MASON & HAMLIN CO. from the BCONOMY
ORGAN ot £22 1o large CONCERT ORGANS nt 8800 and
upwards, The great majority are at $40 to £20 onch.
lLLl'Sl‘R D CATALOGUES, CIRCULARS, and
PRICE LISTS free.
MASON & HAMLIN ORGAN €O,
Tremont 8t,, BOSTON; 4 East lth »t,, NEw
YORK ; 1488 Wabash Ave., CHICAGO.

 FOR SALE.

Any one, from the 20th tnst., up to the 2th inst., rom
10 AN to 4 P, for the sum of ten dollars, can bay
the r«w‘r Of 8 cheup process, easy Lo be made and to dbe
employed, and superior to any ons already in existence,
for soldering together, or one with the other indistinctly,
st a heat approximating Red Brick, the following metals:
fron, ~teel, Mallsable Cast lron. or ordinary Cast Iron.
The same process ean be used for copper with the above
metads., Samples can be soon st Mr. GA~SARD's, 2
Maodougsl Street, Now York, st the dates and bonrs
above mentioned. Through correspondence. and upon
the receipt of ten dollars, the receipt of the procoss
with the particulars about using it will be sent free of

charge. e
BURGZESS' PORTABLE

Mechanical Blow Pipe

suparsedes the Bellows Forpe.and Mouth
Bow IYipe by saving Time, Labor, and
Breath. Wil give the Genticst Flame or
Hottest BHiast without exertion. Its
construction is stmple and dura
price greatly reduced within the las ar
o meet the wants of every art{san.
The Pum

ha 12 pounds, Is 2§
Inchos hig nder 24 inches, with
Sinch stroke; has been In use by
Jewelers, Dontiats, O hemists, Mackine
Gats, ters, Lockemitha, Metal
te., for the last
IS, and in thut
¥o heard reports of it
I Lhe most favorab's na
Manufactarers find It
Indispensable for the repair
Of M, Mt mackinery.
= J. ELLIOTT SHAW,
B 154 South 4th st Phila., Pa.
N.B.—Reference is made 1o the adbove in SCIENTIFIO
AMERICAN of February I, 1550,

ICEHOUSE AND REFRIGERATOR.—
Directions and Dimensions for construction. with one
fllnstration of cold house for preserving fruit from
senson to season. The slr is kept dry and pure through
Out the year st o tommperature of 3" to 2°, Contain
1o SCIESTIVIO AMENICAN SCPPLENEST. 116, Vrice
30 cents, To be had st this oMce and of all newsdealers

b, oy

WANTED.—A PRACTICAL MACHININT

as foretnn of & machine and wood shop, Must under- |

Mand the use of saws and wood-working tools; also, the
wansgement of Kogines, Bollers, und Slesm. A porma.
nent plsoe fur the right man,

Address BOX 2104, Boston 1%, O,

SCIENTIFIC AMERICAN SCPPLE-
:E:I}A.A‘n;‘g:;im back number of the SCIEXTIFIC
2 3 ..wuhv:hunbenwl st this ofoe for
the counery.

AChild's Square Toy o_ for Only $1.

newsdealers lu all parts of

(il 1% aa RSl

THE HOLIDAY GIFT
OF THE SEASON.

T preniest fug (0ot han ooer Soen made. Tt Ga & prrfoet repevson-
fation of & Bae Square M. P ny '!hm .;.’:. ",
Y PW st i i
NN bmary masis eonill, Lnitacton rieew ood case,85d man) 1
Wetle bmuws aind wire can lnlrh-d MG e tome of 1 Lelog very
awont mwd hogt.  BLwil gher oy Bitke ehlld & geod bies of
Buge e Plann, il amvime bar 1he whsle winter tong. It Ie
o et ealde prmsnt, and wu bavs ot The prlon st & Opure

l-hd will enarn & ks Ln pveey houmhnld. Pofiee an
.6..:‘.3»...1. ,‘ d BRACH uu‘!’

el L .

o, J....; le tu- Niturers e Lo LU TR

CASH |

LD

Scientific American.

[DecEMBER 25, 1880.

TPAYNE'S FARM ENGINES.|

Established 1840,

\
]
:
\

| Vortion! and Spark-Arresting Eagines from ?

to 12
horse power, mounted or unmounted, Hest and € hoap- |
L Engines wade. S130 upwards. send for Ulos

od Oatalogue “ A 'L for Information and prices,
b RO O RN T
Rox 1207,

GEOLOGY. — INAUGURAL ADDRESS
of Prosident Andrew C, lhm-l‘ ot the annual meetl
of the Brithhh Association for the Advancement of Sl
onoe, August, I8 A most vuluable and Interesting
paper, showing some of the latest researchos in Geology,
and the lmportant deductions therefrom rosulting,
Contained 1h SCIENTIFIO AMENICAN BUPPLEMENT, NO.
LAN, Price 10 conts. To be had at this oMee and from
all newsdealors

CORRUGATE

) ~‘
Corning, N. Y.

ROOFING AND SIDING,
Iron Hulldings, Roofs, Khutters,
Doors, Cornlces, Skylights, Nridge
es, ote. MOSELY TRON BRIDG
AND ROOF CO. & Doy Stroet,
Now York.

ICE.BOATS — THEIR CONSTRUCTION
| and management. With working drawings, detalds. and
| diroctions In Tull. Four engravings. sbowing mode of |
construction. Views of tho two fastont In\urllnc boats
I used on the Hudson river In winter. By H. A, Horsfall,
M.E. Contalned In SCIENTIFIC AMENICAN SUPPLE-

D AND CRIMPED IRON

NMENT, 1« The same number also cantains the rules and
reguiations for the formation of lce-boat clube, the sall-
ng and managemeoent of loo-boats.  Price 10 conts,

'{\/00D-WORKING [VTAGHINERY,

BO* Universal Wood Wy
Moulding, Band and Serol

kors, Planing, Matehing,
Sawing Machines, el

BENTEL, MARCEDANT & CO.,
HAMILTON, ONIO, .8, A,

8 oo rre S ACK BARREL Wi

S 'T'IQHI_?A SPECIALT Yhi_ HINERY

e JOHN GREENWOOD &CO.
i ROCHESTER N.Y

= WANTED, BY THE SOUTHWARK
FOUNDRY AND MACHINE CO., Mhiladelphia, o num-
baor of first-cluss fitters on engine work,

Envelopes and Note Heads, 5T of each, !
l with address and businoss printod, only $2.
*CARTER'S Jon Opricr,” Plalufield, Ind.

<O FRacTTa gy PRI e T (
RUBBER STAMPS. {52, S0 W ST duttaio, .-

HOW TO MAKE A TELESCOPE.—BY
George M. Hopkins. Directions, accompanied by o com-
pleto set of workiog dmwln}t-. whereby any person may
eaally construct for himsolf ot small cost, an effective
tolesoope, enpable of giving its possessor n great deal of
enjoymoent and knowledgoe of astronomy, lllustrated
with 7 figures of detalls, drawn to o scale. “Contained in
BCLENTIFIQ AMEUICAN SUPPLEMENT, NO, 252, Price
|'Je:lcx;‘u. To be had at this office and from all News-
s,

= | Applied to all machinery driven by
== L\ fly-whools and 1inb o 10 be broken b
l == powor stored In whoels, such as cal-
= o= | ender rolls, upn-!um‘ machines,
s presses, and wire drawing ma-
. — y) chines. We warrunt to save

goarl and all  machinery
from broaking by using our
clutches. »tarts gradual, stops
quick. Anyamount of power
controlled.  Friction Holsting
Engines and Drams; also, Satety
Elevators. Can bo run fustor and
ulo[&qulclvr thun any other friction.
D. Frisbie & Co,, Now Haven, Ct.

OYSTER SHELL LIME KILN MAKENS, SEND AD-
dress to It B, 1A URENCE, Morgan City, La. YD AD-

| r B&mpk‘; le (‘nmh;hu- of best sell-
‘ ng articies on earth, WORLD
|

)I FG. CO,., 122 NASSAU ST, N, Y,
EST SELF-OPENING g~
| BEL N e Y GATE S

{ICE AND ICE HOUSES—HOW TO MAKE

| leo ponds ; amount of lce required, ete,, rec-
tions for bullding Ioe-bouw.qwllh Illu-ir-':&ld prlgill dé‘on-

talned in SCIENTIFIC AMERICAN SUFPLEMEST, NO. 53,

l,'n'iu 10 cents, To be had at this offico and of all news-
ealers,

RAPID
ADDITION !

WOMDERFUL INVENTIONI
Ave of Adullnf Figures
from left to right; or from
Middle e'ther way ; Done as
Quick ns l‘lunmhl' Sent Lo
any address on recelpt of
Price, %0 Conts, I!omfl by
I’ O, Order or In Postage
Blamps,

W, F, MERRIMAN,

Batavin, N, Y.

| QERIAL CANVASSERS will recolye n Clreular of
LYone of the handsomest books, 6n & new uuln‘l.‘.(. by
addresing Jo A WAGENBELLEIR, Filindelphia, Pa.

ust fssued, TRAUTWINES CIVIL ENGINEER'S
o) FOCKET ROOK, illustratod with WU engravings
from original deslgnn. Fourtoenth Thousand, Revised
and Correctod, 10mo, 8 pagos, Tuck, glit edge, Price
1 80, Malled on recelpt of price, K, Claxton & Co., Phila.

WOOD WORKING MACHINERY.

LANING, NG, 1 ING, NG '
; P matCH' ol %R

TENONING,CARVING.

MACHINES
i : -BAP/m)[% SACROLL SAwWS
U SAL )
WARig 1y wooD WORKERS,

J.A . TAY & CO.

CINCINNATILO.U.8.A.,

!fﬁ-:nmw AND COLD ROOM —BY R

M‘Clll!\'rﬂ"“’"I"ﬂq;l,;'—ﬁ\s'rl_;"' | G. Mntold, With dirsetions for construotion. Four

Best modern Lools, naw Or seoomd.hand, W J
B0 ¢ Cuttar, with centers, or ot hers of o)
Machine or 'vmzlmum Mlaner
10 awin, (%
BRders., up 1

maorit
¥ 15 Inch

1
0, by ¥ i s

8

rﬁrﬂmurhlnr shop of Tooks,

Auto.

L1 Tenyorse Dl tor Seemm
y:qM\ol b,
It overrench ; Kngine Lathes say & Uy 0 fr.

0., 13 Pulton bi., Boston, | Soaree o

angmvings, Contaly
VLEMENT, B, I'nie
i | and of nll newsdonlors

: -
WANTIED,
A |hrmmfhh oompetont and exporionced man o take
A Toundry employing 30 men, dolng engine |
Snd generml work, Address A& Co., Box 17 L, Now Yurk

I NCIENTIVIO AMEIICAN B
ounta,  To Lo had ot this oMos

sympt
| various, In fact, that they cannot be tabulated. The

Langdon Mitre Bor Co, |
MILLERS FALLS,
MASS,

2 Langdon and New
Langdon Mitre Box.

Bend for olrevlar,

THE OPEN FIREPLACE IN ALL AGES,

Y IUTSAM, Architect. One vol. 12mo, Price §2,
“‘\'\:'II "I 3‘I|D||I'lu-"lnllt\||- of famous firepinces of historieal
and arcistio interest, together with original designs
and suggestions for modern use
ur sale by all Bookaellers, or will be sent, postpaid, on
recelp’ of price, by the I'ublishers,

JAMES R, OSGOOD & (,‘(D.-EO.NTON.

e - _.] TYSON

VASE ENGINE.

Absolutely non.explo-
sive under all clroum.
stances and  condl-
jons Cylinder, 14
ch bore, 3 .
| Price 850, ght,
Wb, Helght, 41 tnoh.
es. Power, i.dl) fr. b
r minute.
eot of Gas por hour.
Kerosene or Gasolino
Imay bo used. VFor
Dental Lathes, 8Beroll

!

ENTIFIC AMERICAN of
March 13, 1550,

'TYSON ENGINE (0., Philadelphia,

DO YOUR OWN PRINTING

Presses and outfits from
Over 2,000 styles of type. Catalogue sud

reduced price list free.

H. HOOVER, Phila., Pa.

ON CHRONIC MALARIAL POISION]N(;.
—By Alfred L. Loomis, MD. A H nstructive
I‘Iin";c.'ll Lecture, delivered at the University Medical
College, N. Y. Acocrding to Professor Loomis the
effects of malarial polsoning are manifested in a surpris-
ing variety of forms and oms; 50 numerous and

embrace enlargement of the spleen, neuralgias of dif-
ferent forms, that may or may not be feal ; dys-
peptic troubles which cannot be relieved by dy’pernc
remedies ; headaches that are often treated as cerchral
diseases; confusions of mind; staggering gaits; Joss of

wer in portions of the body : fmpairment of mental
acuities; inability to do work of any kind; not sick
enough to go to bad, but too ill and babitually too tired
to perform anything that requires the lesst exertion;
shortness of breath; rapid, weak, Irregular pulse ; sleep-
less nights, ete. The infection appears to far more
widely spread than is commonly supposed; and all who
have allments that fall within the category here men-
tioned will do well to read the excellent lecture. SUFe
PLEMENT 102, Price 10 cents,

1 THE BEST THING YET. THE
LS, Fitchburg Acoustic Telephone Co.’s New Me-
S0 tallio Telephone.  Send for new circular.
’ FITCHBEURG AcovsTio TELerHONE CO,,
Box 18, Old City, Fitchburg, Mass. |

INDIA-RUBBER AND GUTTA PERCHA
Industries.—By Thomas Bolas, F.CS. An exhaustive
paper on the scurces and manufacture of both India-
rubber and gutta percha. 1. The Scurces of India-rub-
ber. Early Manufacture of Rubber. Rubber-bearing
Trees. Colloction and Composition of Rubber Julce.
Characteristics of Rubber, Contraction by Heat and
Oxidation of Rubber, uest Solvents for the Gum. 1L
Puriication of Raw Rubber. lHow Rubber Toy Balloons
are made. lmb‘p(ir Coments and Rubber Gloves, 111,
Vuleanization of Indin-rubber, The Vuleanixing Hent«
ors, Mixers for Rubber. Effects of Suiphur nnd other
Chemicals upon Rubber, Cold Curing Process. Sube
stances whlcﬂol)l;wlvu and Injure Rubber. IV. 8pecial
Applications of Vuleanired Indig-rubber. Manufacture
of Rubber Thro
'lstubber Bcl‘;li)':h: bbor ’l'o)":wﬂubbo
tamps an oting. Ru
ber \\"nlorx-roul Goods,  Kamptulicon. Hoso Pipo Mak-
ing. Exportation of Vuleanite Emery Whee
at Steam Rubber Press. V. Eboniie or Vuleanite,
f)onuﬂ Lubber, Vuleanized Ofl, Substitutes for Rub.
ber. Collulold, VI Gutta Percha, its sources, gmpcr.
tios, mode of manufacture, and applications, This paper
contains yvaluable information concerning the nat
roperties, and mode of working rubber, and is boliev
?o be the fulleat and most valuablo paper on the subjoct
ever issued. With four fllustrations. Contalned in
SCIENTIPIC_ AMERICAN SUPFLEMENT, Nos. 249, 231,
and 232, Price 10 conts cach. To be bad at this office
and from all newsdoalors.
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FIFTY STRUP RECIPES FOR HOUSE-
hold purposes, Mineral Waters, ete., to wit: Simple
ler (2) Lemon Sirup, Mulberry Sirup, Vanilla Sirup,
Vanilin Cream Sirap, () Cream Sirup, Gioger Sirup,
Orange Strup, (%) Plnsapple Sirup, Noctar Flrur. Sherhot
Sirup, Grape Slrup, Banana Sirup, (2) Cotfeo Rirup, Wild
Cherry Sirup, Wintorgreen Sirup, (2) Sarsapari(la Birup,
Maple Sirup, (2) Chooolute Sirup, Coffeo Croam Sirup,
Ambrosia Sirup, Hoek and Claret Sirup. Solferino Eirap,
Capsicum Sirap, Cherry Birup, Strawberry Birup, ((
Raspberry Sirup, Poeach Birup, Blackberry Slrup, Orgeat
Sirup, Catawbn Birup, Milk Punch Sirup, (‘hnmﬁmw
Ssirup, Bhorry Cobbler Sirup, Excelsior Strup, Fanoy
Sirup Currant Sirup, Frambolse Sirap, Maidonhalr
Slrup, Omnge Flower Sirup, Cinnamon Syrup. How
to mako Sirups Frothy,

Colognes for the Sick Room, by Geo. Lels. With
recipes for the produotion of preparations that sorve as
pleasing porfumos, doodorizers, and cosmotio lotions.
SBUPPLLMENT 27, Prico 10 cents.

ALAND’'S
ﬂ Silent Tnjector, ~ §
foAe Blower & Fxhauster, 3 -
0} s Apunie, 0
/ Ih:uw. "Du dn
Co. N Y. ———i g

WILEY & RUSSELL M'F'G COMPANY,
GREENFIELD, MARS, * LIGHTNING * (trade mark),
[ Manufacturers of Screw Cotting

and other labor-ssving Machinory

(R nnd Tools, Baolt Cutters for hand
or power In large varety. The
ovlobrated Lightwing Screw Mates |

In various sssortmoents,  Taps,

dles, and reamors for uso In the bit.hrmeo. The Green
Biver Tee Upsetter. G n _River Drilling Machines,
Groon River Tire Bondors, Morse Khoers' Vis Tirn

Wheaels, T

Tre Bolt Wranches, Nut Wrenehes, Counter-
minks,

o 010, Nend for (Huatrated price liat,

FEL6IN, WATCHES,

Ickel, g0 lu'
Chnlig, e, st O, 10 be exuinlned,
Wrile fur Catalogus to STANDAILD AME It

Fuel, 12 |

TOAN WATON CO, ITTSHURGT, A

The Complete Apparstos
with SiNoLE Lexs, $1208
* DOURLE ACHRO-

MATIC, . ¥

1500

3 ADINESS
A HERZOG,
108 CHIN Street, N, Y.
'. Bend for Book and Cir.
'

_
S77 7 Adiess" P NI kst Maine:

Magie Lantern Catalogue. 150 pp, snd Lecturs, 10 Ota,

M AGIC LANTERNSS

AND VIE
THE MAG ORGANETTE, O
QusToi s Rastsy P Pretth ot 00

r_
e
THEO. J. HARBACH, 800 FILBERT 6T, PHILA,, PA.

T MANVILLE 7 carthi. he—ag
U'r‘-‘nA-nudﬂ‘- ‘-"m"' b \

| HENDEY MACHINE CO.

¥ 01T VILLE G

e

o ron cATaLsaUt

Wanted M-nn:(nc‘urvd on royalty, a val patented
two-horse Corn Planter. Box usr"r.;,'v":'ﬁ'&c Ind.

*SPARE THE CROTON AND SAVE THEY CONT.

Driven or Tube Wells

furnished to large consumers of Croton and Ndgewood
Water. WM. D.ANDREWS & BRO., 28 Broadway, Ny
whocontrol the patent forGreen sAmerican DrivenWell

THE HOLLY @

sysTEM OF STEAM 1

PLAYS! PLAYS! PLAYS! PLAYS'
For Reading Clubs, for Amateur Theatricals, Teiu-
perance Plays. Drawing Room Plays, Fuiry Plays, Ethi-
oplan Plays, Guide Books, Speakers. Pantom Tab-
leaux tx, Magnesium hts, Colored Fire, Burnt
Cork, Theatrical Face Prepamtions, Jariey's Wax
Works, Wl{u. s, and Moustaches at reGuced
prices. Costames, Soenery, Chamdes. New catalogues
sent free containing full deseription and prices.
SAMUEL FRENCH & SoN, 3S E. 1:4th Street, New York.

CAVB,\'& COPYRIGHTS, LABEL
REGISTRATION, ErC,

Mesers. Mann & Co,, in connection with the publica-
tior of the SIESTIFIC AMERICAX, continne (o examine
Improvements, and 1¢ act as Solicitors of Patents for
loventors,

In this line of business they have bad oveEr TIIRTY

YEARS' ExremiExce, and now bave waeguoled facilities
for the Prepamtion of Patent Drawings, Specifieations,
and the Prosecution of Applications for Patents in the
United States. Canada, and Foreign Couniries. Messrs,
Munn & Co. also attend to the preparation of Caveats,
Registration of Labels, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is dome
with #pecial care and prompiness, on very moderate
term.,
We send, free of charge, on application, & pamphiet
containing further information about Patents, and how
to procure them; directions concerning Labels, Copy-
rights, Designs, Patents, Appeals, Reissues, lnfringe-
mente, Assignments, Rejected Cases, Hints on the Sale
of Patents, ete,

Foreign Patents.—We nleo cond, firve of charge, a
Synopsix ot Foreigu Patent Laws, showing the costand
method of securing patents in all the priveipal coun-
tries of the world. American inventors should bear in
mind that, as a general rule, any invention that is valo-
able to the patentee, in this country is worth equally as
muoch in England and some other foreign countries.
Five patents—embmcing Canadian, English, German,
French, and Belgian—will secure 1o an inventor the ex-
clusive monopoly to his discovery among about oxm
WUNDRED AND FIPFTY MILLIONs of the most Intelligent
people In the world. The facllities of business and
steam communication are such that patents can be ob-
talned abroad by our citfzens almost ns casily as at
home, The expense to apply for an English patent is
§75; German, £100; Freuch, $100; Belgian, $100; Cana-
dinn, §50,

Copies of Parents.—Persons desiring any patent
Issued from 1836 to November 20, 1806, can be supplied
with official coples at reazonable cost, the price de-
pending vpon the extent of drawlngs and length of
specifications,

Any patent issued since November 20, 1804, at which
time the Patent Office commenced printing the dmw-
fugs and specifications, may be had by remitting to,
thix office $1.

A copy of the elatms of any patent lssued since 1836
will be furnishoed for §1.

Whon ondoring copies, please to remit for the same
as above, and state name of patenice, title of inven-
tion, and date of patent,

A pamphlet, contalning foll directions for obtaining
United States patents, sent free. A handsomely bound
Reference Book, glit edges, contains 140 pages and
many cogravings and tables lmportant 1o every pat-
ontee and mechanlo, and I & usefnl handbook of refer-
once for everyhody, Price 25 cents, malled free,

Address
MUNN & €O,
Publistiers SCIENTIFIO AMERICAN,
87 Park Iow, New York.

BRANCH OFFICE—Corner of 1 amd TiA Streets,

Washington, D, O,

THE PERFECTED STYLOCRAFIC.

The most convenlent and eoonomical outhit for writing. Pen, Penell, and Inkstand in ono. Can be ordered by

mall, and exchanged of relurned if pot suited,
HHustrated circular

¥or full description of various stylos, sond two oont suanp for

READERS' AND WRITERS' ECONOMY CO.,

25-33 Franklin Streot, Boston; 4 Houd Street, Now York; 38 Madison Street, Chlengo,
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WITHERBY, Rl GG & RICHA RDS:

of Patant Wood Working \|nrmﬁ|l-]no‘?! ?‘|\"-!\:'-m:f‘u'r'i"
"(m, Faollitiox unsurpas<ed shop Sformorly .K‘::f ed
by . Ball & Co,, Worcester, Mass. Send for \nl;h-:uo

A WEEK. 124 day at ho wil
$.’2 outfit tree. “Adidress ’l‘um;n:;: -’) 4 '{'.T?-lf‘."n"ﬁz

Julmson’s Patem Umvgsal Lame cnuck,

Lambertyille Iron Works, Laukrlv?lle. N

MAHOGANY,

Roseweod, Satinwood, Fronch 1 A V'
Ash, Red .nd Spanish Codar th‘“rxl"(\’ (rml{"'uc;‘-“u“ﬁ’n%‘l'&
Holly, ete., in Logs. Planks, Boards, and Veneers.

~o ‘- mnulmumu porfectly smooth and thoroughly

CUT THIN LUMBER.

Send for catalogue and price Hst.,

GEO. W. READ & CO.,
186 to 200 Lewls St., foot 5th & 6Gth Sts., New York.
FOR

HEAVY PUNCHES, SHEARS,

- Boiler Shop Rolls,
Radial Drills, Etc.,
SEND TO
HILLES & JONES,
WILMINGTON, DEL.

0 Elegant Cards, 3 styles, with nas name, 10¢. 40 Trans-
purent 10e. ~ump-ukc~u PrancCo JBroekport, N.Y.

AIR COMPRESSORS.

THE NORWALK IRON WORKS €O.,
SOUTH NORWALK, CONN,

y
TOOPE!S PAT. FELT AND ASBESTOS
NonsCouvducting, Removable Covering,
ss manufactured by Toope’'s Asbestos Covering Co.,
Limited, London, England. Awnrded a Medal of Excel-
lénce at the late Amorican Institute Fair. For Steam
Bollers and Plpes. Steam 'ans and Coppers, Hot nnd
Cold Water Plpes, Refrigorators, Meat Cars, ote, Same-
llnl freo. A fow first-oluss ngonts woanted,  Addross
JHE, TOOPE, Sole Munufucturing Agent in U.8. Ofee

und Works, 353 East T8th \lmel. New York City.

SWEE P“%'l'x\ I\L\ W l TH THE ELLIS

Fatont Journal Box, The best Planer and Matchor aver
wade, Planing 90 in. wide, 6 io. thiok, welght 2900 1bs.,
2500 ; planing 4 in. wide, b 1, thiok, weolght 2000 Ibs.,
8% Beading, Arhor, mul Hond, extrn, $20, Sash, Door,
and Fiind Machinery n speoialty. Hend for desoriptive
catalogue to llovrh-y & lh-nnnuw \\ Hlmmsport, Pa.

. Pulley lllm'lm.
l ii é " Iron Sheaves, Phoss
i‘! !- ‘.lul»r u:nnm "Nolll-
Ambricatin unli«
ss . "/ ings. l‘l “l‘ ELD

BLOCK \\ullu(zki.
. Pateit Iren Sherys LOOK Hox 0, Lock-
lu-n-d qun lm s F:t:l‘lu’;:llm\"! port, N. Y.

5 Al Lathographed Chivamo Cardy, no2alike 106, |

Aota. by Outnt, 100, Grony Cann Co, Naorthford, Ct.
'l‘ﬂﬂl‘l"‘ PATENT FURNAL I' GIATE DA,
Beat and okonpost in the world, CHS, TOOVE, Manus
fmoturing Agout, 553 Bast THth Stroe v ‘u aw York,

] YM;H! AID WNI!I(”.

- H': e
vl - -A .l:llllf4

Pond’s Tools,

Encine Lathes, Planers, Drills, &e, 7

DAVID W. POND, Worcester, Mass.

WESTON DYNAMO-ELECTRIC MACHINE CO

Muchines for Meotro-piating, Elootrotyplng Klootrio
“Nhl M:' ulnlhl |llu'-ulrmnulnhInullr( (alogae
(< Jon. 1, wo hog 1o refor to thoe followin lunu:--
LU ‘4 TRLPASNIA U0, RURSELL & BIRWIN ARG U0
Rivy & Bawron: Hauy, FLios & Co e A LDSON,
l"l\n(» & Co: W 1, JACK suN & €0} *\\‘\n\‘
OIKN: oGS Corrapey o o AN, TtOG ks l{uu {
BOWARD MiLgen Co.g MircarnL, VAXex & Co | Nol
WALK Look Co; HAYDES, G & Lo lmn.-.uf
SEWENG MACTLI NG (o EnesiAnD Fanen JOn ln‘\‘-‘-.
RO BLE G MUMFOUD. & HASSONS FAGAN & HOY
and aver T othors, Outits for Nnn.nl, Hl(l, n”.
BMOS ek, Mating, otv. The twa highest CEXTE \'n“
AWARDH, s the CHNTENNIALGOLD MinaLof o
outi Inatitute, and Paris, 1678, Prices,

& VAN WINKLE
CON{J’/H’T \NSON S AR, NV.

w402 and 04 Lihorey =,
EM&II‘\V )“:h"ll Pl'!.u'. ',ln.-. Nt Dirminghamn l‘nuhmll

MICCITANIC W ANTIED.

W .-|-|.¢|
Ha " stila. eapuble of ¢ uluullm "
pillad sechanic. carablo b8 S0 wroudht Leon ipe

,
ais “’"“"’l NWOT LK, Look Bux 1400, Fittsburg, (U™

$150 10 8500, |
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1 MODEL WORKING 1

TOY ENGINES AND FICURES R N l B WE“'
““« sond Engine, Figures, Pulleys, Bolt, ete. all OOTS’ Ew RON Lo

-lngh"ﬂo Ba por out, and In working ordor by mail
for 4, Our complete n_poges, 700

Cataloguoe,
Hastrations, by mall, 10e, Lalogru
15061, 916 Uiuatrations, by mgl’?ul e e

& )
124 nmll "Ml‘Nnnu: }iv.. r'w York, "

~Pﬁopszrlgans AMERICAN ELECTRIC COMPANY.

SYSTE ¥ MANUFAC TURERS OF THE FHOMSON— HOUSTON

M OF ELECTRIC LIGHT AR

NOS ING, OF THE A TYP
N®S 25 & 27 LAKE sT NEW BRITAIN CSEJ“J. :
. DUC'S “LEVATOR BUCKET
DAlls of every kind. Thes nre Hage v“-'".":‘n':'f"1'1';...'.‘.5."';"1’&'&7."33

strong and durable. Huve no cornars Lo catel, J00,000 1n use

HIO.\. F. ll()\\l AND, Sole Manufacturer, Brooklyn, N. Y.

POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS

FEWER PARTS THAN ANY OTHER BLOWER.

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

S. 5. TOWNSEND, Gen. Aqt., ,gg:“;&“-}

NEW
YORK

“BLAKES CHALLENGE” ROCK BREAKER.

Patented November 18, 1870
" .

.I-'.;r \Ir{:‘rlxlnl;l;n 1‘1:‘ ':“'_“_‘:l"""‘"'“ Ballasting of Railronds, Crushing Ores, use of Iron Farnnee
iy, SBIAL AGOIAG Ly Imgartant fAsruct o Recount of ita wupertor streagth, et |
allw
First Class Medal of Superiority awarded by \uucrl:‘n’n“l’x‘;:mlm::m SOR RS Toasy L ey mun TR

BLAKE CRUSHER C0., Sole Makers, New Haven, Conn.
NEW YORK BELTING AND PACKINGC COMP’Y.

The Oldest and Largest Manufacturers of the Original

SOLID VULCANITE

EMERY WHEELS.

All other Kinds lmhnllnn- an 3
stantard BELA o, I O Ry nnd Inferior. Ourname is stamped in full uponall our | () 411 Gold. 1&?’“(7’13:01"3:-':‘ g,:,;:;:;,;;%’m::,‘_""

Address NXEW YORK ¥
Emers Wheel. JOHN H. CHEEVER, Treas. R SR CARG OO YORK

¢ WALLACE DIAMOND CARBONS«*ELECTRIC LIGHTS

MANFD.FOR THE ELECTRICAL SUPPLY CO.,103 LIBERTY STREET,NEW YORK.

ERICSSON'S NEW MOTOR. |[SURFACEFILE HOLDERS.

ERICSSON’S By thelr use a crooked file may be utilizad as well as a

straight one, and both are made to do better execution ln
filing broad surfaces than has nitherto been possible. Wheeler S Parent WE nﬂ Fl”ﬂl‘
EW []I‘l[: l] U' | No.&holdsfiles 12to I In. long. Price Tic. each.
' | No.5 HtoBin, Price §L00 each. fills the pores of wood perfectly, 8o that 2 smooth ..ms

For sale by the trade generally. Manufactured only | IS obtained with one coat of vamish, send for circular.
| by the \xcuol_w\ FILE CO., fdence, Mention this
Providence. E. L “BRIDGEPORT WOOD FINISHING_CO-

) Bleecker Street, New York.
puwpuul' PONY PLANER I e
=3 )

Chromo Canls, rfc., n;m»on.m:. 20
Will plane & inches thick, and SCRpe. ;
as thin as % inch, and in quan 5 ru-m % Cards 10c.CLIN TON&CO. North Haven Ct.
tity from 3000 to 15000 feet ln
ten hours. We build four sizes, |
18, 30, 24, and 3 inch, either with
one or two roller feed; also,
‘b.n“.lh u:;n‘d S:w.}ll‘;.lr‘txzbt
5 ng and Variety Moulding
M:u:%ln

WM. COOKE, Selling Aqt., 6 Cortiand! Street,
JAS, BEGGS & CO., Selling Agts., 8 Dey Street,

L@-SEND FOR PRICED CATALOGUE

FIRE BRICK. =]

23 =3 SY. ABOVE

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATIERNS.
Send for new lilustrated catalogoe.

Lathes, Planers, Drills, &e.

NEW IIA"BN MANU F\('rtul\(. co.,
New Maveun, Conn.

AND GLAY RETORTS ALL SHAPES
BORGNER & O BRIEN =

RACE, PHILADELPHIA

SHEPFA l(l)'." ('III.EBIL\TEI)
350 Serew Cotting Poot Lathe.
Foot and Power Lathes, Drill Presses,

Scrolls, Cireular and Hand Saws, Ssw
Attachments, Chucks, Mandrels, Twist

Drills, Dogs. Calipers, etc. Send for
catalogue Of Outfits for amateurs oo
artisans,

H. I. SHEFARD & CO..
B 331, 354 8%, & &5 West Froot Street,
( ne '.mun. Ohio.

DWELLINGS \\l) (‘Ol NTRY SEATS.

plest cheapest, and most econom ngine
{ur dumul urposes. An -er;'anl?' m:'.“e
Absolutely safe. Send for circulars and price lists,

DELAMATER IRON WORKS

- C. H. DELAMATER & CO., Proprictors,
No. 10 Cortlandt Streety, New York, N, Y.

ARTESIAN WELLS

NG A LARGIR P

For icalars, address
RANK & C© 0
Bufialo, N. Y,

THE BIGGEST THING b i

rua E.NASON & CO,, 111 Nassau St., New Yors.

ORGANS jibiaSiitontin 22 Soes

Daniel nll). Yaaliington, N.J.

. Worka 1 milo.
TELEPHON E %! as |
Circulars freo. Horcosn & Co,, Mallot chn-k. Ohio.

PLANING AND MATCHING MACHINE.

PERIEINS'
'High Pressure Engme and Boiler, Ete.

On roturning to England, 1 have armoged \th Mr.
James L. Hloward, of Hnviford, Conn. 2 1O repre-
pont thointercests of The Perkins' Engline uuumn\ .
Limited. of London. In thiy country, All communi-
catlons addressed to him on_ this subject nlll reouive
| attention, GEQO. DEANE cretary
THE PEXRKINS' ENG » LIMITED,

PORTADLE MILLS
MUNSON BROTHERS.
S 0‘\.!41 AQTUNG Nl N

u-“““f;"“ Mg,

N

>'\'

MOy :
(ow
NECKED SONOLE

AND OIL TIGHT BusH

The BELMONTYLE OIL

Prevents Rust, Tarnish. ete., on Firearms, Ma-
| ehlnery, Tools, ("un«ry ~uh"n \xl.;vn. Skatos, Hl'nv. v, | Special Machines for Car Work, and tho latest \mpmvod
Hardware, ote., without injury to the polish, 1n use  Wood \\.-rhm;. Sndunvry of ml hnnl,
over 10 yours ill‘.ln-nl Tealmoninls, Samplos 80 oonts, | — e———
lhrec!or $1,00, sent fr(\;l'l' g-um unu‘. wm r-.ruu ular. | Y () ITIN li \\-] l 1" l‘l l' ‘\ CO.
‘ BEL]J ‘:“f:‘\“l\\l YA lnlu.r: {-unqmnn Re urus-'xllulu\- s of American ll‘““’l‘“ w 'l‘h
{ . 't Y . irst-olass Agents in the prineipal industoial and agriculs
130 ¥ r""'  sheichiy l' New X orl"__ luml conters und clties (n Kurope. London, 7 Poultry,
E. Paris. 5 Pisoe Vendome, Terms on nNIII\ atlon, |
Js ll W. & Co. purchaso Puria “umll on comunisslon At
shippors’ discounts,

™ Arw ML vuumnumx /%
UTICAN.Y.U.S5.A, "

Sauo) ‘qealo,
00 ¥ SHHD(JH ! ’JA

"ATK 18 LR0qr oot I'U“

i ~ The only genuine O
NO FAlLURE N S'XTEEN YEARS

HEALD &SISCOGenRIFYE s

10070 35.000 GALLS PER MINUTE CAPACITY
MHeald Sisco&GoBaldwins

T\ B T 4 \ ) 5
UNIVERSAL GRINDER,

These (rinders conkist of & sorion of dlaks with bavel-
od edgos Jooked togother on o shaft, They royol
wirds onoh othor nt difforont mtes of spoed, Th
e nll.m.lh and durabilily No frietion |
hont. Thoy will greind all kinds of Grain, also Quarts |
IRooks, Oyes, Gypsoam, Belmatons, Shavings, Sholls
Driok Clay, Cork, Itubber, Mo Ol Cake, Flax Seod, |
Cotue o, and wny ool o artlolos In use Ly
manufeoturers and farmoers. Theso Grinders are dis.
yosadd 0f on roasonable terma,  Nend for Hlinstratod
wimloguo with torma, NEWELL & CHAVIN, foot of
[ Weat 104h Streot, New ¥ ork.

BARNES' PATENT POOT POWER MACRINERY,
Jomplete outfits foractual Workshop business, Lathes,
wa. Formers, Mortisars, Tenonors, eto. Maohines on
eind If desired, Mention this ‘--uur and send for De-
poriptivo o nlul--.nu~ and Prive 1
W. P & JOHN BARNES, Rookforg, 1)

ll|'|l MACHINFRY ~HUBTURNING, HUD MORTIS.
fng, wnd Huob Boring Machives.  Sond for prive st and
olvculnrs, DAY Illhl}‘Nth\. Shahoygun, Wis

GREAT WESTERN

GUN, WORKS,

PN |.r‘h,

OUVII' \"““.¢‘
AND_PSMESTIC|
Sl[AMENGlNES‘

l‘;« [ n. m\ll

: Send starnp for Catalogue
Hilles, Shot Guuy, Mevolvers, sent o 0. J, fir exauluation

Dead Snnkefuwergammers The George Place Machmery lgency B0 f T R R R AR
work., Oyor W0now inuse. Manufaotired by

PHILIP 8, JUSTICE,

II North 5tk Street, Philadelphia, I'n.
END FOR THE

BEST BAND SAW BLADE

1t the TeArkot to LONDOR, BEHuy & OWroN. Fllls, Pa.

Al bt "”"_ BIG PAY o sell gur Rubbor Printing Mtamps Sam.

11 Chambors aoa Tlli*lom o rllu n. Now Yark, ples froe.  Taylor Brow, & Co,, Clovelany, O,

$5 t $2u per day at home, Mmllh--'\snrll'l !' rl\‘l" l ‘“‘\‘| 3 l“ 5 ll \lt""i MACHING  MHOP, WITH
rortlst - nohinery, Tools, Bugine, sty [

0 Address ‘H‘NNN & Coi, Porlang . Inquire of ‘A, MON \11.1' ..\ ‘( '_,nw‘l‘g:""'r“r:i'v;:;‘u'm

AD ongme that works witho
Bollor. Always ready to he l:ln.;hl"d'
and lu .lhlv WL oneh lull Power,
sA 'l" « BCONONMY,
CONV AT

Burns mmnwr & und Alr. No
Y .u‘. no oual, no nluv-‘ 0o fres,
ne dubyery, no  extm insn
Almost no ittendanee, EPR

THE NEW OTTO SILENT GAN ENGINE,

Inefal for all work of sma)) station P

llulh\u ‘I"" Nt ‘l and 7 II“|"I iy :‘v" ;('ﬂ ‘
0, 34 Chigwtnay mm« Julta.,

\lnnnln: & Cou 1 Libarty 88, Aumnu.

BEECHER & PHCK,
e fwﬁ'ﬁm’r iR

tegnlnr stren llnmln«n
lmm Mot LN I hop
and  Maching  Vorgings,
Drop Dies
Addesss Tomple Place,
Now Huvew, Cany, -~

A Weok I your own Lown Toerms and 84 outni
$6 froe, \:Inlu- y 1. Haruerr & Co., Port Jand, Me.

Bookwalter Engine.

Compaot, Substantial, Eeonom-

fond, and easily munaged | giaes

um..-l to work woll and glve |

full powar clalmad,  ¥ogine and -

Holler vomplete, (helwiling Gov Tho sttantinn of Arohiteots, Enginears, and fullders
v Pump, ote, at the low lnulllu“ulln nnnl deoline in I-rlw wn OF wranght

\"" O SPRUCTERA

# HORNY POWER 240 00 | (4t hulinved thist n-n'uwlh o fully n‘mnn( the small

l o oo N0 00 diMorepes i vt whigh now exista between fron and |

O 0 wooll the former, (h many oases, Wonld he adooted

l* |"" on cars at SpringOald, O, | thareby saying nnranes anid avolding all riak of (aters |
JAMES LEVFEL & CO ruption Lo bainess | manguence of firg,  Honk of 0o

bl information farnished 1o Aretiteats, Knglnoars, |

and Bullders, on spplication,

Npringfield. Ohlo
or 110 Liberty 86, Nuw York
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SOLID EMERY WHEELS.

We have 20 Solld Emery Wheo!s, varsing In diamoeter !
from 610 18 tnchies, which we will sell at one-hal f the
usta) price.  Weare using them in our own factory, and

Scientific American,

[DecEMBER 25, 1880,

EMERY WHEELS and GRINDING MACHINES.
THE TANITE CO.,,
Stroudsburg, Monroe County, Pa

Orders may be directed to us st any of the following addresses, at each ¢
which we oarry & stock

an Francisce, 1and { Califoruia St
l'hll-dcl hin, 11 North Sixth Street.
ftonton, 31 Doane =1,
‘ortinnd, Orrunn. 43 Froot St
ondon, Kng. 8t (mum-. 8t

New Yor, I Dey Streot
Chicago, 152 and l‘-t Lake 8t
Lonis, 30 North Third 5t
Louls, 811 Lo 518 North Becond Bt
sinnati. 212 West Bocond St "
sonisville, 27 Wost Maln Bt Holborn V ind “ﬂ

ndinnnpolis, Corner Maryland and L \n-rmml. | u The Temple,

Jelnware Sis, Dale 8 ; i

New Ovleans, ¥ Unlon 8L Sydney, N N, W, 11 Pite 8¢,

find them the best wheels that we have ever tried, and
we 50 warrant themn to A') purchasers. They have Bab
Mit metal centers, 50 & 10 bo easily fitted to any sire [
shaft. We shall have no more to sell. Those who order
first can prodably pel what they want. At any rale, we |
will apswer and give the exact price. |
MILLERS FALLS C0.
1l (‘Il-bﬂ- St., Nrw \‘ork.

ECONOMY CLUB FURNISHES |

Pariodicals and Books at elub ulo- I-m d for ( nEalogue.
,htbnno Bulhllnn.‘hew York, \ K ‘6

COVERING

For Steam Plpes. Bollers, and Water Pipes Ap.
pliedd, Rermoved, and Il- pimood without injory n nny

No dust-no it send for eoirenlar. J, :
fﬂl WE X SON, Ill Cartlandt ‘(vml. NoY.

UPRIGHT DRILLS el
H.BICKFORD Grermrnat@

THE NEWSPAPER

ABLE,
NEWSY,
COOD and
CHEAP.

WEEKLY COURIER-JOURNAL

Tho publishars of the CornmeR-JorRNAL {Hon. Henry
Watterson, editor) claly that as o relisble and valuable
newspaper it bas no superior !x: thls country or {n the
world, It i able, bright. and newsy, nm.lln\ the
rongest editorjuals, the wi xl comple h -nn
news of v.r worid, the bost «
and stock reports, marke C
mons, splendid or a
department for children
ete., vte: o a word, everyth
the family circle, and Invaluabl

espondents
) v.nh 1t a delight to
10 the man of Dusinoss,

the farme or

Rare int sh commissions
and valog enls, postinasters,
and ciub.rat ons 10 the WEEKLY

Curvise-Ju

Subseribers can secure any one of the leading peri-
odicals of the day. n handsome boOK, OF some other
valoable premium for a very small amount of money,
Our list of preminms to all sabseribers who send us Two
Dollars will be found 1o be worthy of especial sttention.

specimen copies nud fall descriptive circular
sent free on application.

Subscription  terms, postage free, are—for |
Daoily. 812: Sonday, 82; Weekly., with pre-
mium, 82: without premiom, €1.50.

‘l? ant sending four searly subscribers and
six dollnrs will be entitled 1o an extra copy of
the Weekly Conrvier-Journal oue year. free t
any address. Address W, N. HALDEM \\

resident Courier-Journal Co., Louisville, ‘

¥e

THE BAKER BLOWER.,

= (ronce> zrast))

‘he revolving parts are
all securately Balanced.

' Warrasted Soperior to any
other.,
WILBRANAM EROS.,
23S Frankford Avenue,
l'nu_nnmu. Fa.

SAFETY HOISTING

GOoOILD, sInL.VvER,

|V, B, FRANKLIN.V, Pres't, J. X, ALLEY, Pres't.

Tue CAMERON STeam Puwmp,

DESIGNED FOR USE IN
COAIL:s, AND IRON

MINIEKES,
ALSO FOR GENERAL MANUFACTURING AND

FFIRE PUMPS.

Pumps  furnished with Movable Linings in Iren, Composition, or Phosphor-Bronze.

sirs THE A. 8. CAMERON STEAM PUMP WORKS,

FOOT EAST 23d STREET, NEW YORK CITY.

THE NEW PULSOMETER

Will suve ever Fifty per cent. In Fuel with greater duty than
any other Steam Pump in the mnrkela nlso, more Simple,

Kuru ble, nnd (‘nmpm"t. Specially adapted to Mining,

Rallroads, Stoumboats, Paper Mills, Chemical
and Gasx Works, Tanneries, Broworles,
Sucar Refineries, nnd other ﬁlanuhelnru.

& ¥For Draining Quarries, Collars, Plantntions, and

= "% various other purposos, For Countractors’ usc it has
E NO EQU

full deseription, reduced prices, and many letters of

1 k givi
it gt 2 manufacturers and others throughout the country who

commendation from lea
are using them.

PULSOMETER STEAM PUMP CO.,
Office, No. 83 John St., New York City.

PREVENT SLIEPING. The
| handsomest, as well as the zafes?
CarriageStepmade. Forged frombest
iron, and formed with a sunken panel,
in which is secured a plating of nchly
moulded rubber. Durability war-
ranted. Send for illustrated crcular.
Rubber Btep M'I'g Co., Bostes, Mass,
For wi beal 14
Pyrometers, & o b ripcs,
Boller Flues, Superheated smum Ol stills, ete.

HENRY W. BULKLEY, Bolo Manufacturer,
149 Broadway, N. Y.

WM. A. HARRIS,

I’ROVIDEI\CE- R. 1, (PARK STREET),
xm uu:a vn.ll \\'ut lrom luuon

Pl
HARRIS-CORLINS ENGINE

With Harris’ Patented Improvements,
from 10 to 1,000 H. P.

~ HARTFORD
STEAM BOILER
Inspection & Insurance
- COMPANY.

J. B. PIERCE, Sec'y,

WANTED—A POSITION 1§ T OFFICE
of some reliable manufacturing concern, by a well edu-
cated, pructical machinist, the owner of yaluable real P.O.B
ostate.  Can furnish first-class roferences us to character ’

Plctet Artificial Ice Co., Limited,

- l d B ot -l"m(frcenwlch oy \cw Y ork-
e unrantee ¢ most ¢fcient and economical
tlll;xlx‘l‘::xlx‘:l{ OAddnaa JAMES LONG, care Currier No, 84, existing Ice and Cold Air Machines.

COLUMBIA BICYCLE.
The Bicycle bas proved itself to be a
permanent, practical road vehicie. and
the number in dally use is rapidiy in-
creasing. Professional and business |
men, setkers alter health or pleasure,
all join In bearing witness to its merits, A i ¥
() send 3 cent numr for catalogue with 5
e price list and full information.

THE POPE M'F'G CO.,
Kﬁummrr Street, Boston, Mass,

Stock.
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" e =~ MANUFACTURERS' CABINET.

By employing Agents for X0 Manufacturers.

By manufscturing rapia selling articles.

By petting, through means of the Cabinet, the best
agencies io the world,

The Oldest YANKEE NOTION HOUSE In the Werld

HOWARD BROTHERS & READ,
Successors to HOWARD, SANGER & CO.,

OWNERS OF
THE HOWARD MANUFACTURING €0.,

Address J.BcC ll APMAN,
X iIw l:l -r M IDIS‘)\ Ixn. % MANUPACTURE AND INTRODUCE
ALROAD DE? rrasecew | PATENTED NOVELTIES.
G DU ;[ STORES e ——
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Real Pocket Scale

O T l S’ Machinery.

(ﬂ’ls BBO"L & CI’J No. 3‘6 Brosdway, New York.

. THE BEST IS THE CHERPEST. |

Those who have used our Rubber Fabries for
mapy years have 1
.. ioﬂ-ol’rnd Bad the best service at the |

37 & 35 PARK HOW, NEW YORK.

ROCK DRILLS, X

COMPRESSORS,
Fus Rs é \‘\

BATTERIES Nt
POWDER. ¢' -

Mill Stones and Corn Mills.

We make Nurr lmmmoo Purtable M1
ghimes. Packers. Wil Fieks "t aize "W faeis, Palloys. s
Gearing Siapted 1o Flour Mills send for

.I 1'. ‘0\! & SOXS, Buflnle, X, Y.
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THE BIST AXD mmmn MACHANICAL AND Serey
TIFIC JOURNAL PUBLISNED, A PRAcTical Fom T
CATIOS PUR PRACTI AL MEN. Bwrens Jasy ANY, b1,
cmv mnm Y- -u l'l NLANMED MON 1MLy

rym lllurtmun(hl Kend

m& Pobthb«l &1 Purk Row, Now York,

o H.W.JOHNS MF C CO. 5] MADIN UI[ NY.

{ WIRE ROPE

BOILER COVERINGS.

e Coment and Halr Foit, with or without the
!’uw"l ‘““AIR SPACE’’ Method
ANBESTOS MATERTALS.

Made from pure Itallan A sbestos. in fiber. mill b
| 1ound packing. THE CHLA 1M KIS 1 \"«""’1':'»'.':
U'Jubn street, and Foot of K. %th Street, New York.

HYIOHNS

LIQUID PAINTS, ROOFINGC,

Steam Pipe & Boiler Co unn’$ Steam F.clm‘

Mill Board, Sheathing. Fire Proof Coatings, &¢.
Sexp ron Duscuirorve Pascs Loy

IN THE MARKET.
MADE OF METAL,
Heavily Nickel Plated,
COMPACT,

STRONC,
DURABLE,

Can bo carried in the Vest
Pocket.,

Each one warranted abwo-
lutely accurate.

Welghs up to 8 Jba.

PRICE 25 ) CENTS,

SIEXTINS

Sample by mall nn recelpt
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Howard Manufacturiog Co., Box 2204, New Yark,

! F
| Address JOIN A, ROBRLING ON# “",,"',,,,.,, ROO ING

o, Trenton, N, 3., or 1V Libert Lre ( Klaop « ML roain
: ! y Firom 'k i sleo r Nt roof
\ N hge wnn-l Ropa fur conveyis wWer long dlstances } :
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nl Ono-Ahird thoe ¢ ml u( tn, Arealnes and samples £
.
| ARonts Wanted, 0, NEW, 8 John Btroot, h;l'w \u;'n
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New York Ice Machine Company,

21 Conrtland St., New York, Rooms 54, 55.

LUW PRESSURE BINARY ABSORPTION SYSTEM.

Maockines Making

ICE AND COLD AIR,

l,nw Pressure when running. No prossure at rest. Ma.
chines guaranteed by C, H, Delamater & Co,

tented), hv uu
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PIANOFORTES.

Unequaled in

'S, 18 Nroadway, New York,

KNA

| TONE,
! TOUCH.
WOREMANSHIP, &
DURABILITY.
Wangmooys: § 12 FILh Avenue New York

26 W. Bnlumum SC B‘lm

ADJUSTABLE INCLINE PRESSES,
BTILES & PARKER PRESS CO., Mlddl'lu'n Conm.
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The Ashestos Packing Co.,

Miners and Manunfacturers of Ashestos,
BOSTON, MMASS.,,
OFFER FOR SALE:
l'A'l‘E\'I‘ED ASBESTOS ROPE PACKING,

= LOOSE B
. g JOURNAL “
“ - “'lCK -
e o MILL BOARD,
e §e SHEATHING FAPER,
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Scientific  American

FoR 1 8 S l .
The Most Popular Sclentific Paper In the World.

YOLUME XLIV. MNEW SERIES.
COMMENCES JAN, 1st.

Ouly $3.20 a Year, Including postage. Weekly.
52 Numbers a Year.

This widely circulnted and splendidiy Vlustrated
paper is published weekly. Every number contains six.
toon pages ot uscful infurmation, and o large number of
original engravings of now Inventions and discoverios,
representing Eagincoering Works, Steam Machinery,
Now Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Tolegraphy, Photograpby, Archi.
tocture, Agriculture, Horticulture, Natural History, ete,

All Classes of Readers find In Tur Sciexrire
AMIRICAN a popular rerume Of the best sclentific in-
formation of the day ; and it s the alm of the publishers
to present it In an attructive form, avolding as much as
possible abstruse terms. To every Inteiligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community whero It clroulates,

Terms of Subscription.~One copy of Tux Screx«
TIFI0 AMERICAN will be sent for one poar-82 numbers -
postage propald, to any subsoriber In the United States
or Canada, on receipt of three dollnrs and twenty
cents by the publishers; six months, $100; three
| months, §1.00,

Clubs.~One extra copy of THE SCIENTIFIC AMENL-
| cax will be suppliod gratis for every clud of fve subscridors
i At §4.30 each; additional coples at samo proportionate

rato.
i One copy of THE SCIENTIFIC AMERIOAN and one cony
|of ™ JHE SCIRNTIFIC AMERICAN SUPFLUNENT will be sent
’ for one yoar, postage prepald, to any subweriber in the

| United States or Canada, on rooolpt of seoen dollars by
| the publishers,
' The safest way to remit s by Tostal Order, Draft, or
| Express. Money carefully placed lnside of envelopes,
securely sealed, and correctly addressed, seldom poes
satray, but laat the sender’s risk, Address all Jetters
and make all orders, drafta, ete., payable to

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

To Forelgn Subscribors.~Undor the facilities of
tho Postal Union, thoe SCILENTIFIC AMERICAN I now sent
by post dlrect from Now York, with regularity tosubscribe.
ere In Great Dritain, Indis, Australia, and all other
Nrithal colonles ; to Franee, Austria, Delglum, German
Russia, and all other BEuropoan States: Japan, Drastl,
Moxioo, and sll States of Contral and South Ametics,
Terms, when sent to forelgn countries. Onnads excepted,
1, gold, for BCIEXTIFIC AMERICA N, 1| yoar ) §9, gold, for
| both BCIEXTIFIC AMERICAN and SUPPLEMEST for 1
m.- This Includes postage, which wo pay. Remit by
| postal order or draft to order of Munn & Co., 51 Purk
Row, New York,

I lll. “ Kolentific Amerloan ™ s *nlnlml with U"Aﬁ-
ENEUJOHNSON & CO'S 1 uth and Lom-

! tard Sta,, Plulladelphin, aud 50 Gold 8t New York,
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