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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,
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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 .
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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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“Pictet Artificial Ice Co., Limited,

P, 0. Box B85 142 Greenwich S, New York,
lhu‘mmnnhﬂ-nw most «Bcient and sconomioal of all
QI’I‘II‘. 1oe and Cold Alr Machines

GINEIRAL

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-
m-l.xixl»rlll.l or got out of onler,

Ordders ay be dires

which we carry A stook

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,

THE TANITE CO,

Monroe Clounty, Pa.
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man --hI turern nn\ -'.‘ n“h‘ 22 - s
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n\“.!' 140, bath elusive, and the -\TEAM BOILER
NEW PULBOMETER,
Office, No. 8 John St

O, Box No, 154,
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Neow York (1t+

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’
RSBESTOS

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.

0.000,, “UN

<
‘A(_RSONE Hewsmarro S AWY ERS HF ‘;“?QBOOA'S

> T0ANY PAR»oF THE \A/D R D+
@ %%, 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

!
:
!
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.

FERTRR S




