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The Speaking Telophono In New York,
Professor A. Graham Bell has recently comploted o series
of three lectures, in which he introduced his speaking tele-
phone to New York audiences. There can he no question
but that the instrument is & most wonderful invention.
Without the aid of any battery, using only the current in-
duced in the circnit by its permanent magnet, the telephone
on the occasion of the last lecture transmitted musical sounds
and speech from Yonkers to New York, a distance of 26
miles. With tho battery attached, melodies and chords played
on a small organ at Yonkers were distinguishable throughout
the large hall where the lecture took place. It is a most be-
wildering sensation to hear a song faintly emitted first from
a box on the stage, then from another suspended overhead,
and finally from a third across the room, as the operator
switches the current from one telephone to another,
Professor Bell prefaced the exhibition of his instrument
with a brief account of the principles on which it is based,
and gave an interesting statement of the investigations lead
ing to its invention.
WIGGINS' IMPROVED RELIEF AND SAFETY STOP VALVE.
The improved stop valve illustrated herewith is designed
to prevent the accidents due to the careless closing of the
feed pipe while the pump is in ‘motion. It is so constructed
as always to leave an open di rge. In the annexed en-
graving, A is the opening leadipg to the pump. B is the
conduit to the boiler, and C opens into the atmosphere,
There are two valve seats, one on 8ach side of the opening,
A. D isadouble valve which mayibe adjusted to rest upon
the lower seat, and so close the passage to the boiler, or
upon the upper seat, and so shut off’ the discharge. It can
never close both openings at once; so that there is always a
free discharge for the water, In the 8 above the upper
seat, there is a chamber through whiclithe water passes to
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the discharge opening. The stem is screw-threaded, so that
the valve may be easily adjusted to either seat, Tt will be

secn that, should the dischargs of water into the boiler be

stopped while the pump is at work, the water will escape
through the passage, C; and there will be no danger of
bursting the pipes or breaking the pump. :

This valve is used exclusively on the Atlas farm engine,
made atthe Atlas Works, 700 North Second street, St. Louis,
Mo.

Patented through the Scientific American Patent Agency,
March 20, 1877. For further information, address the in-
ventor, Mr. Charles P. Wiggins, 1940 O'Fallon street, St.
Louis, Mo,
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THE SOUTH STREET BRIDGE, PHILADELPHIA, PA.

The large and handsome engraving on this page is a per-
spective view of the South Street Bridge, Philadelphis, Pa
We select the engraving from the pages of Engineering,
which journal published the following description, from the
pen of Mr. W, Barnet Le Van, s well known engineer of
Philadelphia.

The bridge commences st the intersection of Chippewa
and South streets upon the eastern side, to the high ground
of the Almshouse property beyond the Junction and West
Chester Railroads on the west side of the river, connecting
with Spruce street. The entire length of the structure is
1,934 feet 7 inches, consisting of two fixed spans 195 feet 8
inches each, and a draw 198 feet 2 inches in length, sup-
ported by a pier at each end of the draw and one in the cen-
ter to receive the pivot. Each end pier is formed by two
columns of cast iron 8 feet in diameter, cast in sections 10
feet in length, 13 inches thick, with inside flanges 2} inches
wide by 1} inches thick at top and bottom of each section.
The flanges are pierced with holes 5 inches apart, from cen-
ter to center, to receive 1} inch bolts. The bottom flange is
omitted in the section forming the bottom of the column,
when in position, for greater facility in penetrating the soil.

[ Continued on page 354.)
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SEWAGE IRRIGATION ON A SMALL SCALE.

1t s now generally conceded that the application of sewnge
to purposos of irrigation is the only process which fully
meets all the requirements attaching to the disposal of that
materinl. It ixthe only one which, while it purifies the sow
age, elliclently realizes the highest profite, and may be earried
on without creating any nuisance or detriment to the health
of the nelghboring inhabitants. This i the opinion expreased
by Dr. Wilson in his rocent admimble work on ** Hygiene,"”
and it Is fully corroborated by the very extensive roview of
the whole subject of the disposal of sewage which s em

{bodied in that model officlal document, the Report of the

State Board of Health of Massachusetts for 1876, The con
ditlons under which the sewage of n village may thus be
turned 1o agricultural profit, and at the same time the polin
| tion of streams be provented wnd u public source of discase
| removed, are by no means complicated; while the advantages
which actual experiment has shown to be seoured are so
great ns to render the matter one
commended to the eareful attention of village suthorities and
farmors throughout the country,

The simpler the details of the work, the better; and in this
view it s recommended that for villages the application
should be by surface carriers, in lieu of underground piping.
Land which bas been worked in ridge and furrow will require
leveling, that is, the =oil should be stripped and the ground
be broken up, €0 as to bury the surface even.  The English
Rivers' Pollution Committee state that main carriers should
be laid in nearly level lines, 8o as to command the aren be-
low; and secondary carriers, from half a chain to a chain
apart, should contour the entire surface. The main carriers
may be covered in, having valves or sluice boards, of an in-
expensive and simple Kind, to retain or let out sewage as re
quired. These carriers should be of brick or earthenware
pipes, in size proportioned to the volume of sewage to be
distributed. Conduits below 18 inches in diameter may be
made most cheaply of earthenware pipes; brickwork may
be cheaper for conduits of larger cross sections. Small car-
riers may be formed of small agricultural tiles, but jointed and
lnid only three parts in the soil, so that one tile or more can
be removed temporarily at any point to allow of surface over-
flowing. All ordinary conduits may be open trenches,
readily formed by hand labor or by the plow.

In the first place, the land must be prepared so that the
beds shall have a slope varying from 1 in 50 to 1in 150. If
not loose and porous, the ground must be underdrained.
The sewage must be delivered (by pumping if necessary) at
the highest point on the irrigated area, whence it is distrib-
uted by gravitation. The annexed disgram exhibits the

arrangement usually adopted where only the main carrier is
of brickwork or pipe and the branching carriers mere
trenches. A is the main conduit, dammed at various points
by gates, as shown at F. By opening the gates, G, any
trench, B, C, etc., may be made to distribute the sewage

| over any part of the field; and the flow is limited by placing

the dam, D, at any desired point. The sewage flows uni-
formly over the surface of the land, each plot being irrigated
for a few hours at a time, and once in every three to twelve
days, us is necessary: grass, for instance, may be treated
much oftener than vegetahles.

The amount of land necessary depends somewhat upon the
character of the soil and the climate. The English Rivers'
Pollution Committee prefer one ncre for the sewage of every

150 people. The Earl of Warwick, however, who has one of
the most successful sewage farms in England, has one acre of
land for every 50 people.  In England, Scotland, and France,
no difficulty has been found inirrigating through the winter.

| In our northern climate, where the ground often froezes to

comidemble depth, the results, it might he expected, would | ¢
not be so uniformly successful; but judging from experi-
ments made at Berlin, where the soil sometimes freczes to a

i | depth of three feet, there is reason to believe that irrigation

is well accomplished the year round.

The effluent water from sewage farms is often o pure us
not to reveal any evidence of contamination to the chemist;
and it has been freely used for drinking purposes without
bad effects.  The following data relative to the utilization of

! | the sewage of the Augusta (Maine) State Asylum will serve

to show how the system may be put in practice on a small
scale, and the results it secures. In this case, the sowngo
passes by gravitation into large tanks where it is mixed with
n quantity of absorbents (straw, leaves, muck, ete.), The
solid parts are from time to time carted on to the land, and
the liguid passes off, often quite clear and sparkling, to be
used on the land for irrigation. A portion flows over a few

| ucres, from which three crops of fine hay werecut in 1875,
Another part is used for hose irrigation of the vegetable gar-

den, care being taken not to sprinkle the leaves. A third
part is carried to different sections of the farm and dis-
tributed from o vehicle which acts on the principle of an

ordinary street watering cart, though different in prlnclplo

| In such coasos as the above,

which may be strongly |utilization of a country house as follows:

| Raven thousand gallons of sewage are disposed of in this

way daily, and the results are as follows: What was form.
erly n nuisance Las become inoffensive.  The hay erop on
the land irrigated by gravitation had inoreased sixfold, and
increase isalso noted in other crops.  The system pays for

|itsolf through the greater value of the crops raised (labor,
| however, being that of patients, costs nothing); and irriga

tion was officiently carried on during the coldest weathor,
and generally in all where the
sewnge of a comparatively small number of people is 1o be
disposed of, the subsoil method of irrigation may likewlse
he advantageously used. By this system the sewage s
carried to o safe distance from the houses in tight pipes, and
is then distributed in open jointed pipes about one foot bhe
low the surface of the ground.  SBubwoil drains are placed at
n depth of four feet to earry off the purified liguids. Colonel
G. E. Waring some time ago described in the Atlantic

| Monthly his application of this system to the removal snd

“ The house denin-
age is discharged into a tightly connected and thoroughly
ventilated tank.  Tts outlet pipe, starting from & point one
foot below the surface of the water, and about two feet be-

| low tho eapstone, passes out near the surface of the ground,

and is continued by a cemented vitrified pipe toa point about
25 feet further away, Here it connects with a system of

'npvn jointed drain tiles, consisting of one main 50 feet long
!:mll eight lateral drains, six feet (the writer has since stated
| that half this distance is better) apart, and each about 20 feet

long. These drains underlie & part of the lawn and are only
nbout 10 inches below the surface.” The slope from one ex-
treme of the system to the other is only 15 inches.  The pipes
require cleasning about once s year.
S et eeo—
PREVALENT MANIAS, .

The blue glass mania has had its day. The bar rooms are
removing their signs of “cocktails in blue glass,” and the
cerulean goblets, wherein those seductive and presumably
sun-strengthened bevernges were dispensed, may be pur-
chased for small sums from the cheap china vendors on our
sidewalks, We notice a diminution in the sheets of blue
glass hung in windows of private dwellings, ““signs,” some
one calls them, “to inform the public of the gullibility of
the inmates;” and in fact the only evidence at hand which
exhibits any vitality of the now rapidly collapsing blue glass
mania is the production of a cheap variety of note paper,
called the * Pleasonton,” because the pasteboard box in
which it is contained has a blue glass lid. The General can
doubtless explain the efficacy of the glass in this connection.
Blue glass, therefore, has had its run, its inventor has earned
his notoriety, and also the thanks of the glass dealers, who
have reaped a fine pecuniary harvest.

Two new manias are at hand, to wit, the celery cure and
metallo-therapy. ““ Celery is the greatest food in the world
for the nerves,” says one of our contemporaries: and the in.
formation is traveling the length and breadth of the land.
It is fashionable nowadays to call every silment that flesh
is heir to a nervous disease; and where our ancestors would
have resorted to such homely remedies as a hot drink and
simple cathartics, the present practice demands chloml, and
bromides, and quinine, and strychnine, and phosphates, and
rare chemicals without number. Of course celery is pleas-
anter to take than most drugs; and now that it is brought
forward as a new nervine, plenty of people will use it. As
it can do no barm, and, indeed, may actually work good by
checking the too prevalent consumption of *‘nervous spe-
cifics,” the mania is rather a benefit than otherwise, and
should be encouraged. Wild celery or n-lhp is known

As regards the medicinal properties of dﬁmﬂ ul:r
there are no utilizations of them in the United States Phar-
macopain; but as celery (apium graceolens) belongs to the
same family as the parsley (epium petroscinum), it is prob-
able that it would yield apiin and apiol, as such substances
are obtained from the latter. Apiol acts as a tonic, similar
in its effects upon the system to gquinia.

The other mania, metallo-therapy, to which we bave al
ready briefly alluded, is perfectly harmless, and at present is
confined to France. ZLes Mondes, of recent date, reports an-
other ** astonishing cure "—a child four years old this time,
almost dead with mepingitis. The metallo-therapy inventor
enveloped the infant—there is no Children’s Protective So-
ciety in Franco—in plates of iron and copper from head to
foot. Half of the body was covered with one metal, half
with the other, in order **that both metals might have an
equal ehance of doing good." In cight hours, the child re-
vived; in six days. it was out of danger; in a month, it was
woll.  Manufacturers of iron and copper plato may now
counllwithhlucgh-mnhnuwhowhmmk

made o series of experiments to dete :
portions for safety valves and to test t J
such valves as were mmhhdbymlmhﬂm
port has just been published by the Governmi
containg considerable information th b
necossible, we propose tofnmhh \
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valve is one which will rise as soon as the pressure at which
it is set is attained, will prevent the pressure increuing if
the boiler is forced to its utmost extent, tmri will close
: Iy as s00n 44 the pressure commences to fall.  Itmay
mwm fn the tight of experience, whether it is
possible to design a valve possessing all the above features;
but they can be closely approximated, as will appear.

The boiler which was used for making the experiments
was cylindrical, with internal furnaces, of the modern ma-
rine form, and was capable of evaporating about 1,900 Ibs.
of water an hour on an average, at a pressure of 20 lbs, by
gouge. Beforo oxperimenting with the competing valves,
the committee made a number of experiments with common
safety valves of different sizes, the valves being carefully
constructed, with knife-edge points of support for the lever
and valve stem, as shown in Fig. 1. These experiments fally
confirm the opinion, held by many experienced engineers,
that the common safety valve, when made of sufficient size,
is about as effective in relieving a boiler and closing prompt-
ly as the best special forms that have been devised, Itis a

matter of regret that the Committee's experiments did not |

include a tu: of what is sometimes called the ** positive
safety valve,” in which the weight is suspended directly
from the valve stem and acts without the aid of levers or

springs, the valve being spherical and thus exposing a great- |

ly increased area when opened, as these features are very
meritorious, at least in a theoretical point of view. The ex-
periments with these ordinary safety valves enabled the Com-
mittee to give rules for general practice which agree well
with those determined by other experimenters. The Com-
mittee recommend the following rules for determining the
evaporation in Ibs. per hour of stationary and marine boil-
ers: 112xsquare feet of grate surface, for natural draught;
168xsquare feet of grate surface, for forced draught.

It was found, when experimenting with the common
safety valves, that thelift decreased as the pressure at which

the valve was set was increased; and by observing the areas |
of openings, the Committee derive the following rule for cal- |

culating the area of opening, in square inches, required to
discharge a given weight of steam per hour: Multiply the
number of Ibs. of water evaporated per hour by 00011, if
the valve is set to blow off at 10 Ibs.; by 0-0010, if at 201bs.;
by 0°0009, for 30 Ibs. ; by 00008, for 40 Ibs. ; by 0-0007, for 50
Ibs.; by 0-0008, for 60 Ibs.; by 00005, for 70 1bs.; by 0:0064,
for 80 1bs.; by 0:0008, for 901bs.; by 0-0002, for 100 Ibs,

By observing the lifts of the ordinary valves when dis-
charging at different pressures, the Committee obtain the
following rule for calculating the area of valve that will
give the required area of opening for any particular case:
Multiply the number of 1bs. of water evaporated per hour
by 0:005; the product will be the area of the valve in square
inches. This rule gives a smaller area than the similar for-
mula proposed by the late Professor Rankine, in which the
multiplier is 0°006. It is to be remembered that the valves
used by the Committee were constructed especially for the
experiments, and may have acted more effectively than the
uvernge; sothat the multiplier given by Professor Rankine
will probably be safer for general use. It may be added
that rules of this form are the only safe ones for general use,
the ordinary formulas giving very discrepant results, as
shown by the following example in the report: The area of
sufety valve required for the boiler on which the experi-
ments were made, at a pressure of 70 Ibs., would be: For the
rule of U. 8. Board of Bupervisors, 87 square inches; for that
of the English Board of Trade, 11°8; for that of the French
Government, 6:75; for that glven by Molesworth, 18-88; for
the 1st rule given by Professor Thurston, 8'3; for the 24,
20; for that given by Rankine, 12; for that proposed by
Committee, 10,  Attention has been directed to the discrep-
ancies of these rules on several occasions; and in spite of
the distinguished suthority on which they rest, it is reason-
able to hope that all but the lnst two will speedily find the
oblivion they so fustly deserve.

The Committee observe that, when very large valves of the
common form i8 used, their action is not satisfactory, ns at
high pressure the lift s scarcely noticonble, the pressure be-
ing rolieved by a kind of tilting of the valve; and they fix
the limit at valves having an areaof 10 square inches, ree-
ommending that two or more valves be used, when o greater
area than 10 inches is required.

TESTS OF COMPETING VALVES.
Valves of special form were sent by 87 makers, and tested

A

Vg

by the Committee. The general objoct of all of these valves
was 1o give an increased 1ift ns 5000 ws the valve was opened.
The valves are divided by the Committee into 6 classes, ac-
cording to their construction:

1. Reactionary safety valves, In which the escape of the
Monm is opposed by a lip or stricture with the ides that the
renotion will foree the valve further from its seat. Oneform

of this class is sbhown In Fig. 2.

(ample of this class,

Seientific Amervican,

2. Disk safety valves, in which a disk is secured to the
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valve further from its seat, when it opens.  Fig. 8 is an ex-
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8. Annular safety valves, with two seats upon an annular
opening (as shown in Fig. 4), with a view of obtaining a
| greater area of opening for a given lift.
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4. Double seated safety valves, of the same general form
as the double puppet valve, the upper and lower parts being
of different areas, so that they move easily and expose large
areas of opening. The practical difficulties of construction,
however, will probably prevent the adoption of this plan.
The Committee report that they ‘“ can say nothing favorable
of any of this construction that were tested.”

5.. Combination safety valves, which are assisted in their
operation by small suxiliary valves or a combination of
levers, One of this class is shown in Fig. 5, the valve being
held down by a spring balance attached to the lever, and be-

353

It will be observed that some of the special forms of

valve having a greater aros than the valve, so as to force the | valves, with considerably larger areas of openings than the
common valves, allowed the pressure to increase as much or

d]

more. This is probably due to the fact that the very form
by which the greater lift was obtained made it more diffi-
cult for the steam to escape, and thus rendered s larger open-
ing necessary to discharge the same quantity of steam. In

the case of several experiments with the same valve, where
the table shows considerable differences in the results, these
were generally due to lack of adjustment, so that the best
results represent the action of the valve when properly ad-
justed. This remsrk applies both to the common and
special forms of valves. There is one peculiarity, quite an
important one, which the table does not show, but is noted
in the records given in the case of each experiment.

With the common valves, when the valve opened, the
pressure gradually increased to the maximum, when the
boiler was forced, and, when the pressure was allowed to
fall, it closed at the points indicated. With nearly all the
other valves, however, after the valve opened, the pressure
fell below the opening point, the valve sometimes closing
several times, and the pressure falling below the opening

ing assisted to rise, when opened, by the action of the rod

point several times, in the course of a 10 minutes' trial,

and bell-crank lever, the other end of the spring balance be-
ing attached to the long arm of the latter,

6. Piston safety valves (see Fig. 6 for an example of this
class), In which a piston connected with the valve assists It
to rise. A uniform method of test was ndopted for all these
valves. Each was attached, in turn, to the boiler, was set to
blow off at 80 Ibs., and was allowed to operate for 10 min-
utes, with a strong fire in the boiler, was then set to 70 Ihs,
pressure, and the experiment was repeated. The following
table gives a summary of the results obtained with 12 of the
competing valves, and 2 of the common valves construoted
by order of the Committee. The table in the report contalns
rgsults of the list of 23 valves, but the data were only com-
plete in the case of 12, as the area of opening was not ob-
served for the others, or they were tosted at different pross-
ures. The different valves are distinguished by numbers in

such unsatisfactory results that they were not included in
the Committee’s table.

the table given below. BSeveral of the valves tested gave

SET TO OFEN AT 3 LBS SET TO OPEN AT T LB&
e No.of | hd least | @ ad | G 'muagﬁ“\?“n‘omx 1 | Greatest and
. o,
I'I:'.':.! “::l" Class of valve. | ‘trinly, | excess | lesst ares of | least closing | trinls, Cxoom | lenat ::::} least closing
#q. In, of p e, pening | M o, of puu\m.! opening, | pressuro,
»q. o, »q. In,
1 5 | Reactionary. | .. i e  Faner 2 0 1-231 l 654, 673
2 5 L i) b}, 24 1-257 264, 20 ] 4 3 20, ‘628 04, 083
4 5 “ 2 | 7. e 1580 | 274, 28 1 04 02 74
4 5 " R 6, 0 2:084 204, 20 2 0 1427 b54, 56
) ] L 1 16 457 1 4 284 61
(] 5 ' 5 (O | 809, 1-455 | 274, 9} ) 84, 14 ‘691 a4, 68
ki 7 |Combination.| 2 2 0 1519 17, %6 1 4, 1 674 60, o674
8 5 “ 3 14, 4 1171 274 20 4 4, 0 1171 , 70
9 b Disk. | 3 0 1-82 N 3 a 118 07§, 48}
10 5 ’ ! 44,14 111 2064, 20 b 565 05, 09
11 6 Annular, 1 0 1:48 7 8 0 B4 50y, 694
12 1] Plston, 3 1}, % 1281 254, 28} 5 4 8 1-281 004, 68
13 5 )| Committee’s i 2 T4 020 28 1 } <838 08
14 10 § valves, T | ey v o ISR s 1 9 125 08¢

and somotimoes the prossure foll at once and the valve blew
off at n less pressure than that at which it was set, during
the whole trinl. It is evident that this is not a desirable
feature in a safety valve, if aafoty can be secured without
this loss; and the records of the trial seem fully to confirm
the opinion previously stated that the common valve, repre-
sented in Fig. 1, is not excolled in any important particular
by its competitors—at least for stationary purposes.  For use
upon locomotives, and steamers in rough water, some of the
special forms may be advantageously employed, and the
Committes especially recommend three, constructed on the
reactionary principle, viz: Asheroft's, Crosby's, and Richard.
son's (Nos. 1, 9, and 6 in the preceding table), It is believed
that these recommendations are justified by experience.
The Committee state that there are objectionable festures in
the other forms of valves to thelr consideration
which may possibly be removed, and think the Instruments
should be further perfected before their adoption for steamer
use can be recemmonded, \
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This end is not boveled, as 18 gonerally dono, but left squar
%0 w4 to retain the full value of the thickness of the column
for n bearing surfaoe on the rock, cach section welghing
about 14,000 1hs,, avernging seven sed tions 1o ench

The pivol, or conter pler, Is formod by a oluster of nim
columns, o 0 foot column in the center supporting the
surronnding cirele of eight columns 4
trnck on which the draw e

eolumn

of the draw, and a

feot in dinmeter, carrying the
volves. This clrvle Ix 86 feel In dlameter from out to out
placed with their conters direotly

while the pler columns an
them 86 foot

undor the main chords of the bridge, making

wpart from center to centor anil nt vight angles to the center
: . : : ot « uld
line of the bridge, wiving an opening « { 77 feot on each side

Tho seotion of 6 foot colmns average 10,500

in the clear
Ibs., and the 4 foot columus 6,800 1hs, onch Thoso columns
werg cast from government cannon origlnally made from
cold blast oharconl pig, being an exeeption ablo material for
this purpos The columns were placed in position by the
use of compressed air, byt plenum pneumatic prooes In
the Inte Mr, Murphy, tl

introduced a2 more eco

sinking these poeumatic eylinder
engineer who erected the bridge
nomical air lock than was herotofore used, which enabled the
workmen to pass from the normal atmosphere outside the
column to the denser atmosphere of the interior, and to pre
vent the escape of the compress d air while so doing 11
also adopted, for the first time, brac Kots in seotions, and ex
tonding clear round the wholo inner circumference of the
bottom of the column, and secured to its gide by four 1}
inch tap bolts, and to the rock by four bolts 18 inches long,
with fox wedges at the lower end, and thread and nut on

top, thereby adding mu« h to the stability of the work. This

was neoessary on account of the small amount of holding
ground for the
The bed of the Schuylkill, st the sit

micaceous gneissic rock, undulating in surface, with over-

cylinders, overlying the bed rock

of the bridge, is a

lying strata of sand and tough, compact mud, intermingled
with gravel and small boulders. Lying directly on the rock,
oonsiderable quantities of driftwood were found, its appear-
ance evineing great age and a long occupation of its present
position. The average depth of this bottom material is
about 30 feet at the western pier columns, diminishing to
only 5 feet at the eastern pier. At the draw the thickness is
about 18 feet. The draw span of this bridge is 198 feet 2
inches long from end to end of chords, and 28 feet wide be-
tween centers of trusses, with two outside footways of 6 feet
8 inches in the clear, making the total width from out to out
39 feet 4 inches, equal to the outside diameter of the pivot

pivol |

tonlly beoom

[ rost the draw pan was one of hi

oluster of columns supporting the span at its conter lea

Ing two water ways of 77 foet each, as u‘.‘un.u,' l-_\ the speci

tleation 'he decroase In the width of the bridge at thi

[ polot from 656 feot (the width of permanent span) Lo 59 feot | ‘

inches s unfortunate. but o have maintained the width of
|85 feor would have made not only a wider span, but also n

oy beosuse of the require

much longor draw span (neos

monts of pavigation) adding enormously to the weight, al
rendy vory grost (being now nearly 400 ton and involving
‘nm.\-d dimensions throughout, and as a consequence in
orvased oo if pivol, curb, and supporting columt 'he
troms of the draw span s similar in de n o the two permas
poent spans, but modified In section and position of moem

bor o s 10 meet the duties of & bridg upportod on n

PIVOL at s conter, and as o permanont span, which It prac
when olosed

Tho pivol on which Mr. Murphy originally proposed (o
own deslgn, and consluted

of two smooth lubricated surfaoe  feot in dipmoter, mndi

of gun metal with spiral groove bolng nrrangod %o as o
oqually spread the lubrieating materinl From tho larg
o of the workin urfnce the distributed load would
have been only about 200 1bs, to the square inch This was

v feasible plan, and perhaps the most economic d way of

olving the problem Jut this was changed to a pivot o u.
ter of two sets of small confon! rollers running on steel
plntes, which is now working satisfactorily. The entire
draw s earried directly by the stonoe filling of the contral 6
foot cylinder; an arrangement of radinl arms with whoels
under the eircular curb (which is 32 feet in dinmoter) which
provents any undue tipping of the span when open or dur.
The width of the
appronches is 55 feet, consisting of earringe way 35 feet wide,
The castern

ing the opening or closing of tho Span

and two footways 10 feet wide on each side
approach is 518 feet 10 inches in length, consisting of 303
feet 6 inches of broken range ashlar retaining wall of sand-
stono, and 114 feet 6 inches, being three conoidal or flue
arches of original design, composed of brick with stone rings
and o granite abutment of 40 feet 10 inches, with pilasters
and Doric eapitals,

The western approach is 826 feet 6 inches in length, con-
sisting of 87 feet 4 inches of regular range ashlar retaining

wall of granite, and three trussed spans 244 feet 9 inches in |

length, supported by eight wrought iron columns over the

Junction and West Chester Railroads, to an abutment of 62 |

fect 4 inches in length, and thence by nine brick arches 43
feet § inches span, from center to center, with stone rings,
301 fect 8 inches long, with granite piers, to a granite abut-

ment of 40 feeot 10 Inche ane character as enstern sl
ment
I'he contraet price for the bridge was §770,000, but the ice

brenkers or fender

!
!
!
!
|
!
for the center pivot pier of the draw
pan formed an extra contract, for which Mr, Murphy re
celved B865,000 additional

— -
Improved Whallng tGun,

During last year, Captain Eben Pleroe, the wel: known
manufacturer of bomb danee ind Sclmar Eguers, aflter
much planning and expoerimentin perfected an inven
tion which is destined to prove vastly benoficial to our
community in swelling the revenue scceruing from the

whnle fHshery I'hi i v breechi donding w haling gun,
varying from the ordinnry weapou as much os n modern
Ixteenwhooting riflo does from the Nintlock shot gun of
OUr anoestors

The welght of the gon s 18 1he, or nearly the same s the
old style, while It s mueh bettor balunced and proportioned,

roducing the comparative welght of the barrel that renders

it wo difficult to steady and aim the ordinary guns.  The
length and base of the barrel is the same, admitting the use
of the ususl size bombs The great superiority of this
!

| weapon lies in the manner of londing, The old guns were
[ londed with loose powder, und were more dangerous to
handle when charged; the powder would also become
dampened with flying spray when in a boat that wos going
through the water at o lively rate, and it has often occurred
that, when the pursuers had arrived within easy range of
thelr prey, they would find the charge moistened and the
weapon consequently uscless, Mr, Eggert's gun is so con-
structed that, by touching s spring in the butt, a chamber in
which the barrel terminates is opened; in this & cartridge
with a seveneighths inch copper shell is inserted, charged
with 2} drachms of powder, or about half the quantity re
quired to load the ordinary guns. The chamber is then
closed upon pulling the trigger, the hammer strikes o sharp
blow upon a cap in the end of the cartridge, and the piece is
discharged. The whole operation of loading, fixing, and re-
loading can be accomplished in two minutes’ time. It will
be seen at once that the gun is much surer and safer, as these
cartridges can be kept in the pocket until needed; and no
water can lessen their power after they are placed in the
| chamber. With the breech-loader a lance can be sent with
destructive effect over 750 feet when fired at slight elevation.
The weapon is constructed of gun metal, and thus is almost
impervious to wet, another weakness to which the old style
gun was susceptible. —New Bedford Mercury.

INTERIOR VIEW OF SOUTH STREET BRIDGE PHILADELPHIA PA \




In the accompaning engraving is illustrated a novel ma-
chine for stamping ornamental designs on the leather work
of hide tree saddles and of earringes. It may also be used
for producing the embossed leather omployed for furniture
covering, bookbinding, ete. The upper revolving shaft, C,
in the side elevation, Fig. 1, works the stamp rod, D, which
moves in a guide in the arm, B, and is acted upon by a band
spring, E. Said spring may be adjusted by the clamp screw,
E'. The shaft, O mises the stamp rod by means of
a cam, a, which engages with a friction roller, 2,
on the rod, as shown in Fig. 2: on being released
from the cam, the rod is brought down forcibly by
the spring. Fig. 4 shows the various shaped stamp-
ing bits, which are clamped into the lower portion
of the stamp rod, D. The leather is fed by a vibra-
ting feed mechanism, F, and retained by a presser
wheel, G, which is attached to an arm on a presser
rod, G*, which is pushed down by a coiled spring,
and raised or lowered by the lever, e. Fig. 3 repre-
sents a piece of leather, as marked by the machine,

the uniformity of the impressions being secured by
the regular movement of the feeding device. The
mechanism s operated by the belt wheel and gear-
ing on the right in the usual manner.

_ Patented through the Scientific American Patent
Agency, April 3, 1877, by Mr. Lewis H. Urner, Ne-
vada, Mo.

Sleep.

Sleep, Dr. W. A. Hammond says, may be defined
ns general ropose.  Almost all the organs rest dur-
ing sleep. The heart, popularly supposed to be in
perpetual motion, is at rest 6 hours out of the 24,
the respiratory organs 8, and the other organs more
or less. The brain alone is constantly employed
during wakefulness, and for it sleep was formed
and made needful to its preservation. It is true
that sleep does not give the brain a total recess
from labor; imagination and memory are often
vividly active during sleep, and unconscions cere-
bration likewise takes place, but enough rest is ob-
tained for the renovation of the brain. and that
which has been torn down during wakefulness is to
a certain extent rebuilt. Sleep is a most won-
derful power—often stronger than the will, as in
the case of the sleeping soldier—and more mighty
than pain, as when sick persons and tortured
prisoners sleep in the midst of their suffering. No tor-
ture, it is said, has been found equal to the prevention of
sleep. The amount of sleep needed differs according to the
constitution and habits, Big brains and persons who per-
form much brain labor need a large amount of sleep, Chil-
dren need more sleep than grown people because construc-
tion is more active than decay in their brains.

A NEW INJECTOR FOR STEAM BOILERS,

We illustrate herewith an improved water injector for

steam boilers, which is claimed to be so constructed as not to
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require any Internal packing, ss to prevent locking or burst-
ing and side leakage, and as to work equally woll at any
pressure of steam. [t may be detached, examined, and again
attached in s fow minutes without interfering with the work.
ing of the boller.

A s the outer part of the injector, through a stufling box
jn the outer end of which passes the spindle, B, The spin-

Scientific Jmerican,
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dlo has a hand wheel, C, and a serew thread formed upon its
middle part, which fits into & female screw, D, in the part,
A, at the outer side of the steam inlet, E. The forward
part of the spindle, B, passes into the nozzle, F, the base of
which is screwed into the inner end of the part, A.  Around
the base of the nozzle, F, is formed a flange, f°, which abuts
against the end of the part, A, and is mabbeted upon its outer
side to form a ring groove to receive an inwardly project-

ing flange, g, formed upon the outer part of the inner sur-
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A Good Portable Printing Fress.

A small portable printing press is a convenjent and use-
| ful article in almost any business house. It will serve to
I print letter heads, envelope advertisemeonts, cards, and small
eirculars, notices, etc., and thus will save printers’ bills, It

| in n capital present for boys, as it induces them to scquire
’ the rudiments of an important trade, which in after life may
l be turned to practical account. An excellent little machine
of this deseription is known s the Excelsior Press, and Is

URNER'S LEATHER-STAMPING MACHINE.

face of the ring or wheel, G. The wheel, G, is provided
with handles, H, for convenience in turningit, and has a
screw thread formed upon the inner surface of its inner part,
to receive the screw thread formed upon the outer end of
the part, I, with which, near its outer end, is connected the
water inlet, J. With the part, I, near its inner end, is con-
nected the overflow, K. With this construction, by turning
the ring or hand wheel, G, the water supply can be regu-
Inted according as the steam pressure in the boiler may re-
quire. This device was patented through the Scientific
American Patent Agency, March 20, 1877, by Mr. James
Westley, of Manchester, England.

Solree of the Louisville Microscopleal Soclety.

A large andience assembled in the Hall of the Louisville
Library to attend the annual soirée of the Louisville Micro-
scopical Society. Arranged on tables were nineteen instru-
ments representing the most famous makers of this country
and Europe, from a small old fashioned Bascule to a large
and magnificent Ross. The objects selected for exhibition
were selected from the various departments of Nuature.

Professor Brach, with a Zentmayer *‘ Grand American,”
with the paraboloid, exhibited o series of beautiful picked
distoms. On a second instrument he showed the effect of
polarized light on crystals and various animal and vegetable
tissues. Mr. W. R. Belknap exhibited fine specimens of
gorgonin and spicules of sponge, Dr. Clapp showed various
animal parasites, trichine spiralls, tape worms, ete, Dr. Hol-
land showed the various ferments in differont stages of de-
volopment, Dr. Jenkins, with the micro-spectroscope,
showed the speotra of blood and various colored liguids.
Dr, Keohler exhibited s number of handsome slides of fossil
woods. Mr, A, L. McDonald, with a besutiful binocular,
guve both eyes n chince to soe erystals of arsenious ncld
cinnabar, and polyeysting,  Dr. J. B. Marvin had under an
instrument a frog so arranged as to show the circulation of
the hlood. He also showed beautifully injected specimens
of animal livers, Kidneys, tongues, ete, Professor C. Leo
Meos showed, with s magnificent Ross instrument, Moeller’s
phototype plate, Deufsia gracilis, cte. My, 1. Pettus ex-
hibited the lower forms of vegetable life, distoms and
protococens, wlso  rotifer eulgaris, who seemod especially
vornclons on this occasion, and vinegar eels, Professor
Lowrenco Smith [Mustrated the formation and growth of
crystals under polarized lght, He also showed a serles of
micro-photographs, under his pecullar inverted microscope,
Dr. Bloan, with a handsome Grunow instrument, showed
blood of various animals, magnified 2,000 dismeters. Mr.
Pack Thomas exhibited tracheal vessels of silkworms,
tongue of fly, eye of beetle, ete. Mr. David Lane, with the
oxyhydrogen microscope, projected s number of objects ona
screen, the cireulation of blood in & frog’s foot, many common
inscots, and plants, drosera rofundifolia, eto., were shown.

The exhibition wans n decided success, and the socioty
will glve anothoer solrée fn the first week in June,

made by Messra. W. A. Kelsey & Co., of Meriden,
Conn. The advertisement of this firm will be found
in our advertising columns.
) o D S
Composition for Covering HBollers and Steam
Piping.
The process has been employed for some time with

great success for preventing the loss of heat from
steam pipes, domes of generators, cylinders of
steam engines, ete. It consists in covering the same
with a mixture of sawdust (no matter from what
wood) and ordinary flour paste in a very liquid
state, The sawdust being added to make a thick
paste, and applied according to the following direc-
tions, will form s compact mass, the adherence of
which is very great when applied on clean surfaces
of wrought or cast iron; but on copper pipes it is
more difficult to apply the first coat: in which case
it is necessary to wash the copper pipe to be covered
with a clay wash made with potter’s clay until it
forms a thin coating, after which the sawdust and
paste will adhere firmly. Itis very simple to ap-
ply; any ordinary mason with a small trowel is all
that is necessary. Lay on five successive coats one
fifth of an inch thick, each layer making, when
finished, one inch thick. Let the pipes or other ob-
jects to be covered be kept warm by the aid of a
little steam, and let one coat be perfectly dry be-
fore applying a second. Should the pipes be out-
side, exposed to the open air, give them three or four
coats of coal tar to make them waterproof, but if
inside a building it is not necessary. It is well to
pass the sawdust through a riddle, to cleanse it from
the coarse fragments of wood which are always to
be found among sawdust. There is no contraction
in drying the composition, therefore no leakage.
Steam pipes so covered, the correspondent believes,
lose less heat than when covered by any other pat-
ented process sold for that purpose. It is much less
expensive, and much more efficient. The sawdust is to be
found in most factories, scarcely of any value. With 1
cewt. of flour (about $3.75 worth), he says he can cover as
much surface as formerly with £200 worth of the composi-
tion he was then using, which cost him at the rate of 75
cents or $1 per cwt. Its lightness renders it still more valu-
able for such purposes. There is very little expansion or
contraction in the pipes, being well protected; therefore no
leaky joints,— Zextile Manufacturer,

A NEW AXE.

Mr. John O. Rollins, of T'ruckee, Cal., has patented through
the Scientific American Patent Agency an improved axe, hav-
ing detachable bits that may be readily interchanged and se-
curely attached, so as to admit the use of one axe with
thick or thin bits, for different purposes, and the replacing
of dull bits by sharp ones.

The body, A, may bemade of cast iron if desired, which
admits of cheaper manufacture. The ends of the body are
provided with tapering grooves, or with beveled edges, to
which the corresponding beveled bits are fitted, both meth-
ods being shown in the illustration. The middle part of the
axe body is centrally recessed back of or extended beyond the
slightly inclined side parts, the bits being in the same man-
ner made with s central extension or recess, so as to be con-
nected to the axe, and therehy protected against lateral dis-

placement.

When the hits are placed in position, they are
locked against displacement in the longitudinal direction of
the axe by rivets, C, of soft metal, that are driven in tightly

to retain the bits securely on the axe. The rvivets may be
easily removed by a steel punch for the purpose of replacing
dull or broken bits, or inserting bits of different slzo for dif-
ferent vvork, as required.
—er—

Spurious Flowers of Sulphur,

Mr. Hanks recontly exhibited to the San Francisco Micros-
copical Soclety specimens of the spurious and the genuine
flowers of sulphur for comparison. The real article is ob-
tained by subliming sulplur; and excopt that there is with it
usually o little sulphurous acid, the product is almost chem-
ieally pure, But a great deal of what Is sold as the subli-
mate now turns out, under the microscope, to be merely
crude brimstone, ground to & powder.  Instead of “Howers™
it should be called flour of sulphur. The spurious article

contalng many impuritios




Our Washington Correspondence.
Tb the Bditor of the Soiontific American :

Since my last, thero have been wseveral changes in the ex-
amining corps of the Patent OfMee.  Dr. Jayne has been re-
moved from the class of *“ moetal working " to that of **agri-
cultural products,” to flll tho position made yacant by the
reduction of Mr. Conuolly to first assistant, and Dr. Jayne's
old place is filled by Mr. Church, who was formerly law
olork. Mr. Tasker, who had chargo of the class of ** wood-
working,” has resigned, and Mr. Bartlett has taken his |)osi':
tion. This left the classes of * navigation " and ** fircarms
without & head; and Dr. Antisell, who many years since had
charge of the class of chemistry,” but resigned during the
war, has been appointed to fill this place.  Itis smd that Dr.
Antisell, in addition to the classof firearms, is to examine
patent medicines, which is considered by some as rather n
curious combination; but others are of opinion that the two
classes will go very well together, as many of the medicines
are thought o be as dangerous as the fircarms, and as a paral-
1ol instance to this cite the sub-classes in charge of Dr. Wil-
kinson, who not only has “surgical instraments™ to kill
people with, but * coffins  to bury them.

In continuation of the system of surveys carried on hy the
government, the Wheeler expedition is about to tuke the field
for 1877. It will be divided into three sections, one of
which, to be known as the Colorado section, will rendezvous
at Fort Lyon, Colorado, onthe Arkansas river; asecond one,
the Utah section, at Ogden, Utah; and a third at Carson City,
Nevada, to be called the California section. There will be
gix regularly organized parties prosecuting systematic sur-
veys, the work of each one of which will finally appear in a
complete atlas sheet.  An additional base-measuring and tri-
angulation party will operate in conncction with the Utah
section, and another special party will survey certain points
in the Sierras, south of Lake Tahoe, a most intercsting sec-
tion in a topographical view. A distinet party will continue
the survey of the Washoe mining district, while a special
observer will prosecute underground inguiries relating to
the disposition of bodies of ore; temperature at different
levels; presence or absence of water and its temperature; the
treatment of ores; and the ventilation of mines,

The official returns to the Bureau of Statistics show that,
during the last month, the exports of fresh beef from the
United States were 8,416,820 1bs., of a valuc of §821,481, and
that 169,043 Ibs. of mutton, valued at §17,048, were exported
from New York slone. During the four months ending
March 31, 1877, over 2,000,000 1bs, fresh beef and 839,002 Ibs.
of mutton produced in Canada were exported from Portland
to England. That we may not lose this addition to our ex-
ports, nor be deprived of our own supply of this food, the
State Department has addressed a communication to our
consular officersin Europe calling for all the information that
can be obtained in reference to the foot and mouth disease
and rinderpest, and whetLer these discases are likely to be
communicated by the importation of dried and salted hides.

An official notification has been received by the State De-
partment from the Chinese Government, that it has opened
to American trade four more ports, namely, Tchang, Wuhu,
Wenchow, and Pakhoi.

The same department has received information that the
emigration from Hamburg, Bremen, and Stettin, during 1876,
was 50,577, all of which, except about 5,000, sailed for this
country. This, however, is a falling off from last year of
about 6,000, which is attributed to the hard times.

The bids for supplying postal cards for the next four years
have just been opened, There were twenty bidders, and the
bids ranged from 6944, cents to $1.15§ for single tinted cards,
and from 7342 cents to $1.25 per thousand for double tints
—the lowest bidder on either class being the American
Phototype Company of your city. The price paid the pres-
ent contractors is §1.89] per thousand, and their bid for the
next four years was 75 cents. It is estimated that over one
billion cards will be required during the ensuing term, which
will take 3,125 tons of cardboard, and if spread out would
cover 250 acres of ground. The difference between the prices
on the two contracts on the whole number of cards re-
quired will amount to $701,000.

Washington, D. C. OCOoASIONAL.

Compressed Alr v, Steam.
Tv the Editor of the Scientific American :

In & recent number of the fron Age, it is stated that air
compressors, now st work in some of our Western mines,
yield ninety per cent of the compressing power, In other
words, & one hundred horse power steam engine compresses
sufficient air to run a ninety horse power air engine. If
this Is 80, it would seem that a system of locomotives might
be worked quite as cheaply with compressed air as with
steam; for the reason that s stationary engine has at least
from ten to twenty per cent the advantage of a locomotive
in the consumption of fuel, owing to the great radiation to
which a locomotive is exposed. The air locomotive has
nlso another important sconomic ndvantage in its less costly
and more durable air tank, as compared with & locomotive
boiler.

A plain cylinder of boiler plate with hemispherical ends
is » very simple affalr, roquiring no saying, and containing
about three times the capacity of s locomotive boiler of
equal weight and strength, A single charge of compressed
alr In such s tank, st a pressure of 250 to 800 1bs, Lo & square

Scientific dmerican,

miles on a level line, To present the case in a practical
way, let the Greenwich Street Elevated Railway Company,
for instance, locate a one hundred horse power air com-
pressor and an ample reservoir at a central position between
the termini of their line, The reservoir may consist of a
number of cylindrical tanks with hemispherical ends, 4 feet
in dinmoter and 40 to 80 fect long, made of the best boller
plate, 80 a8 to be perfectly safe and tight at a pressure of 800
e to the square ineh. Let the tanksa be so placed that
every part of thelr external surface may be casily got at for
an occasional cont of paint to prevent corrosion, The ex-
penso for current repairs and for fuel for such an appa-
ratus would be very light, it would seem, as compared with
that of their present system of locomotive boilers. If the
length of their line or other exigency should require the loco.
motive tanks to be charged at other than the central point, a
three inch pipe may be laid from the central reservoir to any
other point of the line desired for that purpose. The valve
gear of the locomotives should be so arranged that the eylin-
ders may be used as compressors when making stops and
when going down grade.

I can see no reason why the air locomotive, in connection
with the elevated railway, shall not eventually give us the
most desirable and perfect system of city transit possible.
No other system embraces so many excellent features as
this, especially for passenger transit, namely, pure air and
sunlight and a fine outlook, freedom from mud and snow,
and non-interference with other travel. The reader will find
an interesting and finely illustrated article npon air locomo-
tion in the BCIENTIFIO AMERICAN SUPPLEMENT of January
1, 1876.

Worcester, Mass. F. G. WooDWARD.

A

The Flight of Birds.
To the Editor of the Scientific American :
In regard to the flight of birds, I think that there is no ne-
cessity to resort to such theories as the figure of 8 motion to
understand how a bird flies when it beats the air with its
wings. I think that the formation of the feathers, and their
imbrication in the wing, ought at once explain that kind of
flight. When the bird makes the down stroke, the wing of-
fers a solid resistance to the air, and the motion imparted to
the body of the bird must be upward, The wing must then
be raised to come into position for another stroke. In so
doing, cach feather lets the wind pass through in an oblique
manner, which causes them to nct as sails on a windmill or
on a ship, thereby propelling the bird forward. The bird
instinctively knows how to direct these strokes, as it wishes
to ascend, descend, or move straight forward. The effect of
the down stroke can be seen when a large bird such as a
turkey buzzard begins to fly in a place where there is not
room for rapid headway. Each down stroke is more violent
than the up one, and the body is jerked up each time.
A flying machine might be made so that the wings would
have a sufficient resistance to the air to keep it up, and the
propelling part could be arranged independently. But there
is another mode of flight that has puzzled the minds of men.
It is a remarkable thing that man has seen beyond the Milky
Way, and is now studying the constituents of the sun, yet
he cannot understand the sailing of birds. I have seen
many attempts, but they all fall short of the mark. I have
seen buzzards with outstretched wings rise in a spiral course,
when it was so calm that a leaf on a tree was not moved. 1
have seen the frigate bird wheel in graceful curves upward
when the sea was as smooth as a mirror. I have seen the
buzzard sail nearly in the eye of a strong wind without any
other motion being perceptible than a little balancing. I
have looked down hundreds of feet on them as they sailed
beneath me, and never could detect any motion of the wings.
The theory of inclined planes will not explain it. I have
also noticed large butterflies float about in a most heaven-
like enjoyment, in some cozy opening among trees, on a fine
summer evening, when there was not a breath of air, with-
out once moving their wings, as if they were some disem-
bodied spirits that had neither attraction or gravitation, but
only will. T have seen a motion very similar to the sailing
of birds in fishes. I saw a number of porpoises sailing im-
mediately in front of the prow of the steamer. They were
packed quite close together, and moved exactly as fast as
the steamer. As it was necessary that they should breathe
occasionally, theéy were continually rolling over cach other
to come to the surface. Sometimes half the fish would be
out of the water, yet the uniform motion was kept up, and
no one on board could detect any motions of fins or body to
warrant such speed. There are other modes of flight such
as by bats and insects, the dragon fly as an instance; but the
sailing of birds is a most interesting study for philosophers,
and it will be safe to say that man will never be able to put
it in practice. But the knowledge may come in play in ex-
plaining some things yet in embryo.
Hagerstown, Md.

Shoa e

Jorx H. Hevsen.
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Reclamation of the Sahara.,
Tv the Editor of the Scientific American:

Yourarticle, in the SCIEXTIFIC AMERICAN of May 12, en-
titled ““ Lands below the Ocean Level,” presents s statistioal
discussion of present and future results of converting the
great Sahara Desert into an inland sea, by connecting it with
the ocean.  The conclusion that the expiration of 100 years
would be sufficient to convert the great desert of sand into a
desert of salt is doubtless correct, on the supposition of a

communication baving & water discharge oqual 525 times

[June o, 1877.

inch, would probably run a car load of passengers several ' that of the German Rhine. But the construction of such &

channel is practically impossible. A channel conveying, sy,
ten times the volume of the Rhine might, however, he possi-
ble; and from it entirely different results would probably
[ensue.  The quantity of water delivered by such o channel
| would cover A% of the area of the desert, or abiout 70,000

| square miles,  Almost immedintely upon the admission of
witor to the arid plain climatic changes would ensue, reducing
the temperature and the rate of cvaporation, Ax the formu
tion of the new sea progressed, ity surface and shores would
become the recipients of the gentle shower and the driving
storm. These causes would continue to operate with in-

oroasing force ag the sea augmented in sizo, If wo suppose
evaporation to be reduced one fourth by the new conditions,
and that another fourth is returned by rainfall, it will follow
| that o body of water would ultimately result, having an area
{of 162,000 square miles—that is, the area will huave been
doubled from these two causes—an area one half largor than
| that of the Caspinn Sea. The presence of such an enormous
body of water in the Great Desert would, wo may well con.
ceive, establish a tributary river system of its own and main-
tain an independent meteorological area of vast extent. Tak-
‘ ing 16 feet a8 the annual evaporation (since we have supposed
[it to be diminished one fourth), and allowing 2 feet rainfall
yearly ns suflicient to insure productivencss of the surround-
ing desert, we shall have an area 7} times that of this new
sea, or 1,160,000 square miles of reclaimed territory, to say
nothing of the incidental benefits aceruing to Moroceo,
Algerin, and Tripoli, and possibly to Egypt and Nubia also,
As to the stability of the new condition of things, no pres-
ent fear need be entertained. For, since 525 times the flow
of the Rhine would require 100 years in which to fill the
great Sahara with a deposit of salt, the proposed 10-Rhine
channel would occupy 5,250 years in accomplishing the same
end. Indeed, it is doubtful if a much longer period would
accomplishit. For it must not be forgotten that a sea fauna
and flora would be developed, capable of converting a very
large amount of salt into organic compounds, thereby elimi-
nating it. Moreover, the consumption by humanity and the
surrounding animal life would effect a not insignificant post-
ponement of the supposed final result.
Platte City, Mo.

R. T. ErLLiFRiT,

SRS AR
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A Fire Escape Invention Wanted,
To the Editor of the Scientific American :

Cannot some ingenious Yankee invent a wire bed bottom,
that will form a spring bottom when on the bed, and which
can, when necessary, be unfolded to form a ladder of any
required length, ssy for one, two, three, or four stories of a
house? It would be of little use unless it was so simple as
to require no skill to operate it; and it should have one end
attached to the bedstead, so that the occupant could throw
off the bed clothes, throw the wire ladder out of the window,
and go to the ground.

Beaver Falls, Pa. . E. ExERrsox.

Sheop Farming in Callfornia.

It is estimated that from one half to two thirds of the
sheep in the State have perished from starvation. The loss
of cattle is not so large, as they were taken to the mountains
intime. Dr. Swain, of Watsonville, recently started for the
mountains from Fresno, with over three thousand sheep, and
the lifeless carcasses of over twenty-five hundred of them
now mark the route taken. The doctor says that unclaimed
dead and dying sheep cover the plains, and hundreds of
sheep and lambs fall into line behind the wagon of the trav-
cler, and follow, in the hope of getting a morsel of hay. One
man from the San Joaquin Valley lost every sheep he had—
eleven thousand—during a storm, and went home a penni-
less man, Another, an Italian, thought he could save the
cost of ferrying his sheep across the Tuolumne River by
swimming them, and eight hundred were drowned in the

ting his sheep to where there was feed, turned twelve thousand
out to starve. If he undertook to drive them to the moun-
tains many of them must die of starvation before reaching
there, because there is no feed on the way; and then, when
the mountains are reached, all the good feed is already tuken
up by men who hold possession, shot gun in hand, and who
are desperate enough to fight to the death. There will prob-
ably be a good many cases of bloodshed and death in the
mountains this summer, and many stock men will myste-
riously disappear to return no more.— Watsoneille (Cal.)
Transeript,

Patent Office Publications In England.

The English patent office authorities have determined to
discontinue the publication of the ahddgme;: nok: m
tions, in many senses, the English Mechanic

valuable productions of the office. Having introduced a
““chesp and nasty * style of printing specifications and
drawings, they are anxious to save a few more pounds to
add to their clear income of $500,000 per year. To remedy
the difficulty pointed out by the judges, namely, the impos.
sibility of deciphering the drawings now produced, full
sized copies will now be supplied.

O
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When water pipes are laid atan inclination either above or
below the horizon, a correction will have to be made in -
timating the supply, by adding or deducting iy of an -

in thelength of the pipe.—Molesworth.

attempt. Another man east of Visalia, despairing of ever get-

to or from the initial pressure for every foot of fall or 1




Nuw Hunres—No. XXVIL
W now approsch a class of work in which the fullest
amount of care and attention on the part of the pattery
makor, for the attalnment of accurncy, Is oxceedingly desir-
able.  Pattorns for wheel work, clumsily constructed, muy
bo positively worthloss, or may at least give rise to great lows
of time in tho fitting shop, in correcting the defects in the
castings taken from them. It is not our purpose to enter into
the various methods of arriving at the proper form or curvi-
ture that is to be given to tho teeth, as that isy subject quite
extensive and a study in itself. What more particularly con-
corns us is the general construction of the patterns from de-
‘wigns furnished.

Gear wheels are of two kinds, spur and bevel, the former
for transmitting motion when the shafts are paralle), and the
latter 10 be used when the shafts aro inclined to each other,
When the tecth of o bevel whool are Inelined at an nngle of
45° with tho axis, that wheol Is called o miter.  Skow bevels
ure wheels suitable for shafts that are inclined to each other
and are not in the same plane,  Pinfon Is a distinetive term,
appliod to the smaller of o pair of gear wheols when thore
Is & groat disparity between thom; or it may mean genernlly
a small gear whoel.

Fig. 200 is a plan and section of the pattern of a spur
wheel and pinion, such as is usually supplied to workmen,
The plan cxhibits the form of the teeth and pitch, with the
size and number of arms, The sectional view shows the
breadth of face, depth of hub, and ribs on the arms. In the
construction of gear wheel and pinion patterns, the particu-
lar method to be adopted, as also the material to be used,
will depend upon size and the service expected to be got out of
the patterns. Mahogany, dry and straight grained, is an excel-
lent material for wheel patterns; but for large work it is too
costly, Insome cases the teeth are worked in mahogany,
and fixed to a pine body; in the majority of cases, however,
pine is the only material used. The pinion may be carved
out of one piece, or it may have the teeth attached to a hub;
and if the latter, then the teeth may be held by dovetails, or
they may be simply glued or nailed, If the pinion is so
deep in proportion to its dinmeter as to be strong enough,
und not more than 5 or 6 inches diameter over all, it may be
cut from the solid; in this case, the grain of the wood must
lie in the direction of the teeth, For turning the piece, we
must use s chuek or face plate smaller than the pinion is at
the bottom of the spaces, 50 18 to be uble to trace circles on
both sides by the motion of the lathe; if such a face plate is
not at our disposal, we may bore a holo in the piece to be
turned, and fit to It an arbor of hard wood. Having turned
the pattern, trace upon it very fine circles to indicate the
piteh line, the line for the roots of the tecth, and (if required)
circles for the centers used in tracing certain peculiar forms
of teoth. All these cireles are to be tenced on both sides of
the pattern, and draft is to be allowed by muking the circle
for the roots of the teeth a little smaller on one side than on
the other, and ulso by turning the plece slightly taper. The

pinion is nosw to be pitched out, on one side, very accurate- |

ly; this is sometimes o matter of no small difficulty, for,
having pussed round with the compnsses o few times, the
points are liable to slide into previous impressions, giving
rise to error. For this reason the pattorn maker does not
allow the points of his compasses to full where he intends
the centor of the teoth to be, until he bus obtained the correct
division, which is known by the compuss point, ufter baving
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mado tho tour of the elrely, fulling exnotly into the sturting
point,  He now procesds to Iny down the centers of the
teoth, nnd to delineste thelr slge snd form; then, by squaring
across the face, the polnts of the teeth are transferred to the
other wide; the teath are then outlined on that side and the
Intervening spaces eut away exactly to the lines,

For a lurgoaizod pinion, the usunl method Iy to build upa
hub or body with quadrants breaking Jolnt at each course
Lor Iayer; the body Is then turned, and the elreumference

pitched off to the required number of teoth,  Blocks of hard
or soft wood, pluned nearly to the size of the teeth and hol- |
lowed on the side that goos next the body, are to be glued
on and set to the lines made on the surface of the body when

It was pitehed off (oo tooth marked A, #ig. 200). When
the glue hus properly set, the whole 1s replnced in the lathe,
and turned off, the same as for a solld pinion; the lining-in
will also b o repotition of the process above explained. An-
other mothod s to fx the teeth on dovetails, us at B, Fig.
200; but as this is very seldom adopted for spur pinions, it
will be more in place to describe It when dealing with bevel
gear, ;

We now proceod to the construction of the wheel, whick
In our illustration has six spokes or arms, marked 8; the rim,
R, must of course bo built up in segments; and when we
havo renched to the height of the top of the flat arms, we
| Should turn the Inside to the finfshed sizo, and cut in the
| arms, o8 shown in Fig. 200, the rest of the building can then
be proceeded with, To avold here uscless ropetition as to
the detadls observed in building or in preparing the arms, the
reader is referved to the Sorexmiric AMERICAN of January
20, 1877.  Having turned the body of the wheel both inside
und out, we proceed to attach, on cach side of the arms, a
huby, 50 48 to form the whole hab as in Fig. 200; the ribs, C,
are then fitted, and lnstly we complete the body by filleting the
corners. For the teeth there is but one method that is usuai-
ly adopted, and that isto form them in a box as follows:
Plane o piece of hard wood, ns in Fig, 201, some five or six

inches longer than the teeth, and about three inches wider;
the thickness is not to be less than that of the tooth at its
| thickest part. The ends of this piece must also be planed;
from the edge, B C, gauge the line, A D, the required depth
of tooth, Lay off, about in the center of the piece, the dis-
tance, B C, equal to breadth of face of the wheel, and make
two saw cuts, B A and C D, Let this piece be now let into
n piece of planed board, Fig. 202, which is an inch or so
longer than the radiug of the
wheel at the tops of the teeth,
This piece is to fit tightly in-
to the mortise, which is made
equally on each side of a cen-

7. 202,

ter lino on the board. Take = 51
now in a trammel the radius 7| T : ﬂ FI;
of the wheel at the top of J-I— 7
the teeth, and murk off, from s

the outer edge of the hard | | _J,.//

wood box, the distance, E F,
on the center ling of the
board. The point, I, repre-
sents the center of the wheel.
Take the radius of the wheel
at the piteh ling, and also ot
[the roots and points of the
[teeth; and with these dis-
tances describe the arcs, E G,
H I, J K, and such other ares
a8 may be necessary, on
which to take the centers for
describing the correct form of
the tooth, Complete the do-
lineation of three teeth, orat
| least the center one, which
will be upon the hard wood
box; reverse now this box,
and draw the outline of the
tooth upon the ather end of
it; remove the piece from the
mortise, and pline off to the
shape of the tooth as drawn;
remove the portion, B A D C,
and the box is ready for
shaping teeth in. Such tecth
during the process are held
| by the screw shown,

Select for the teoath lumbor very straight in the grain, and

A7

rip off n number of strips about two or two and o half feot |
long, of & width and thickness, when planed, slightly fuller  cidedly sulphurous smell.

than the required teeth, and hollow one edge to fit the curva-

trifle longer than the teeth, and plane the ends so that, when
|ﬂnimhud. the length of the pleces I8 exactly equal to the
| breadth of the rim; this lattor process Is most rapidly per-
formed by placing some elght or ton side by side ina frame,

be taken not to diminish this width, ax Is sometimes done.
In planing & number of teeth, it perhaps Is as well to black-
load the frame where it Is apt to be planed; this will at least

[ [a]s1e 4112
JRY|

show when damage has been done. The blocks are now
severally shaped to the proper contour in the box, Fig. 201,
particular attention being paid not to shave away the box in
shaping the teeth; for this reason it Is well to have an extra
plane, very finely set, to finlsh with, The rim of the wheel
having been divided nccording to the number of teeth re-
quired, and lines squared across its face, at o, Fig. 204, the
finished teeth are glued on ex-

netly to the lines, Only n few

spots of glue should be applied,

80 that little or none may exude

and hide the line that we pose

the teeth by; when the glue has

perfectly set, the teeth should be
additionally secured by nails, (f
the above processes are followerd

up with proper care, the tecth

will all be found cvenly set
around the wheel; nevertheless,
it is only right to verify their
position with a pair of callipers
while the glue is yet soft.

Very large wheels, or even
| those of moderate size when dif-
ficulties of transportation are an-
ticipated, are made by bolting
together a number of sections,
A section usually consists of
an arm and two equal portions
of the rim, one on ecach side of
it, £0 us to have a joint midway
between each pair of arms.
However, this may be one thing
that must be observed, namely,
to have the joints always in the
center of spaces; therefore it is
sometimes necessary to employ
unequal segments or sections,
in which case the pattern is made to the longer segment;
and when these are cast, the flange is moved to suit the short-
er one, and the superfluous teeth are stopped off in the sand.
This saves cutting the pattern, which remains good for
.other wheels when required. The extremities of the arms,

which are to be screwed to the hub, are provided with flanzes
for this purpose, the hub being flattened to accommodate
them. A great deal of nicety is required in constructing
wheels on this principle, as the spaces between the teeth at
the joints must be neither wider nor narrower than at other
parts.

Bt

Kllled by Lighining,

Recently, during a severe lightning and thunder storm, at
Newberne, N. C., three young persons, Isaac Richardson,
aged 20, Eliza Collins, 20, and Laura Williams, 19, were
struck by a heavy discharge of electricity, and instantly
killed. Richardson was escorting the two girls, arm inarm,
from church to their homes; and as they neared Queen street,
a gentleman, who was but a few feet behind, saw them fall
as the flash struck them. The coroner found the lifeless
bodies lying side by side, with arms still locked. At the
time of the accideut they were walking under a steel-handled
umbrella, which was found lying upon the ground near the
bodies (the cover partially burned), and which, undoubtedly,
was what attracted the electric discharge,

! - —eere—
Stiavge Electrie Phenomena.

The city was interested, last evening, by the appearance
on C strect of a strange phenomenon, At first it had the
appearance of sparks of fire coming up through the pools
of water beside the street. These sparks seemed to explode
on reaching the surface, in many instances producing re-
ports loud enough to be heard across the street, and being
accompanied by a little cloud of smoke, and emitting a de-
It was noticed that the phenom-
ena occurred only on one side, under the telegraph wires.

ture of the rim of the wheel. Saw the strips into pieces a| The spurks seemed to be caused by drops of water falling

{ from the wires of the telegraph, which exploded when strik-
ing the pools of water. This solution was scemingly
'confirmed by tho fact that when the wires becamo dry the
;phonomenn ceased. It still remains to be explained, how-

and, if necessary, tghtening them by n wedge and nipping ever, why, under the cirenmstances, such results should fol-

in the vise (see Pig. 208). The frame must be equal in width
to the length it is required to make the pieces, and care must

low the falling of the water drops from the wires, — Firginia
Qity Enterprise. :
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IMPROVED RAILROAD JOINT AND NUT LOCK.

We illustrate herowith o novel railrond joint and nut lock.
Tho object of the device is to support the ends of the rail,
kegping them from gpreading or turning over, and at t‘lm
game time furnishing abundant materinl opposite the joint
to compensate for soparation of the rails, Ax the |\|)p|ix§l'l('|~
is made to it closely, two bolts are dono awny with, The
inventor states that the joint would be gafe without any bolts
on the ssmo section of rail. The nut lock provided is cheap
and simple, and may be cither a wooden or iron key, or a
spring, placed as deseribed further on,

The shapoe of the device is clearly shown
in Fig. 1. As the sectional view, Fig. 2,
indicatos, it is especlally well adapted to
the old pear-hoad rail, & form which his
gone almost entirely ont of use from the

Mechanios' Institute of Ban Francisco sent n gentloman to
Professor Boll to induce the latter to apply the telephone in
mines, ko 48 to give prompt and complete communication
thronghout the mine and with the surface, The ordinary
telograph does not at presont work well in the majority of
mines, for various reasons.  But to that, and many similar
applications for the use of the telophone, though backed by
most liberal offers, Professor Bell has invariably replied that
o has not yet fnlahed his exporiments nor ascertained all
the conditions necessary 10 the faithful service of the instru-

ment. Nevertheless, he has one in constant use, connecting

fuot of its boing too low to admit of fish
plates and bolts, as commonly cmployed,
The inventor considers that there ig no
botter shapod rail than this, both for dura-
bility and strength; and he clnims that, in
connection with the joint hero described,
the pear-head rail will be as smooth to ride
over s any of the fished rails. The en
graving shows that the pear-head rail, be-
ing nearly an inch lower than the ordinary
T rail, the leverage will be much less, The
inventor further adds that & mile and a
half of track, provided with his joint, has
been laid, and that the riding thercon is
exceptionally smooth. It is not decmed
necossary to minutely deseribe the form of
the invention, as it is plainly apparent
from the engravings. It is moulded and
matched to the rail. It requires no spikes
in the flange of the rail, which, with the
ordinary fish joint, are very necessary to
keep the rail from crecping. In this way
the full strength of the flange is retained. The nuts are
locked by driving under them a wooden or iron key, as
shown at A, Fig. 1, the same fitting down into a channel in
the brace, or by adapting a steel bent spring, as shown at B,
This device is applicable to ordinary fish joints by having a
small projection rolled on the outside plate to hold wooden
plugs or keys.

Patents for both brace and nut lock pending through the
Scientific American Patent Agency. For further particu-

—

lars, address the inventor, Mr. T. J. Nicholl, chief engineer,
Gilman, Clinton, and Springfield Railroad, Springfield, T1I.

The Telephone.

New facts are discovered in the practical use of Professor
Bell's speaking telephone much faster than theories can be
framed to meet them. At present he uses only permanent
magnets in operating the instrument; there isno battery used
at all to give the current, it being obtained solely from ordi-
nary and not very large horseshoe magnets wrapped with
fine wire near each of the poles. Strangely enough, the mag-
nets work equally well, no matter which pole of either mag-
net faces the other in the circuit. Instead of the usual
arrangement of poles, 4 —, + —, these may be placed — +,
+ —, and yet serve the purpose of the telephone completely.
Great electrical resistance, such as that caused by the inter-
position of 16 persons holding each others' hands as part of
the circuit, interferes little with transmission, As the resist-
ance is in such a case nearly twenty times that of the Atlan-
tic cable, there seemsto be reason for the hope that the sound
of the human voice may he readily transmitted between
Europe and America.  The Bell telephone is strangely
oblivious to some kinds of defective conduction and sensi-
tive 1o others, Thus wet weather, which interferes with
ordinary telegraphy, has no perceptible effect on the tele-
phone; but imperfect joints uniting the lengths of wire are
a grave impediment to the working of the new instrument.
Three curious sounds are heard in the telephone when used
with the ordinary wires between cities; these sounds nre

fainter than those which the instrument specially transmits
and make a sort of undertone of sound.  The most tllnllm-;
of the three is the ticking of Morse signals and the like,
These can sometimes e distinguished as the signals of Hep-
arate letters and words, but in general they are confusing
by their number,  They are produced by the vibrations of
the telegraph poles from ul) the other wires that may he
fastened to the poles that carry the telephone wire,  There
is n low erackling sound which is believed to be produced
by the rubbing of imperfect or rusty joints of the telograph
wire. There is also a faint, continuous, bubbling sound, for

NICHOLL'S RAILROAD JOINT AND NUT

ried upwards by the roller; and ns the arm clamps the defl)
rod on being raised, it carries the Iatter with it, compressing
the spring, and at the same time turning the rod through s
part of o revolution, When the roller comes directly over
the shaft, the arm is released, and the drill rod and arm fah
together,  As the ring of the nrm strikes the block, O, the
drill rod is entirely released, and is thus allowed to make
o full blow upon the rock, the effect of which is increased by
the expansion of the spring. Rach time that the drill s
raiged, Uis automatically turned, so that its cutting edge

isconstantly being shifted to new points in the rock.
Patented May 1, 1877, through the Sel-
entific American Patent Agency. For fur-
ther particulars, address the inventor, Mr.
= A. J. Mershon, Warsaw, Ind.
= ———

the workshop of some makers of clectrical instruments with
his own laboratory, and *‘ chin-music " travels over the in-
tervening half mile of wire without difficulty or mistake.
MERSHON'S IMPROVED ROCK DRILL,

In the accompanying engraving is represented a novel
method of operating rock drills, enabling the same to be
driven more rapidly and with greater facility thanis possible
with the usual sledge hammers. It also saves the labor of
the man ordinarily required to hold the drill upright. The
mechanism consists in a4 strong frame, through boxes in the
cross beams of which the drill slides. One end of a short
shaft is journaled into the frame, and the other in brackets.
Upon the inner end of the shaft is a disk, A, in which there
is an arc-shaped slot. In the slotis journaled a roller, which
is concave in the direction of its length. B is an arm that
projects from a ring which encircles the drill, and passes
through the slot in disk, A. The brackets that support the
inner end of the shaft are of such size as to come wholly
within the slot, so as to allow of the rotary motion of the
arm. A block, C, is secured to the lower cross timber to re-
ceive the ring of the arm, B, at the lower portion of its
stroke. The drill point is enlarged and made V-shaped, so
that the sharp edges of the V trim the sides of the hole.
A spiral spring surrounds the drill bar, and is suspended
directly under the upper crosspiece. This springis compressed
by the fixed collar, D on the bar when the latter is raised.

LOCK.

The disk shaft is turned by an ordinary crank, or it may be

which no satisfactory explanation hus yet boen offered, The

(-'mmfw-,lm] With any conveniont motor.  The mode of opera- |
tion is as follown: As the disk is rotated, the arm, B, is car-

California Timber,

The sugar pine of Californin oceupies
the same place that white pine or cork pine
does here, and is about equal to it as fin-
ishing lumber. It is used almost exclu-
sively for sash, doors, and inside blinds.
For all uses where n soft, white, straight
grain is required, there is8 no wood on the
slope equal to it.  The heart is durable for
shingles, crossties, and the like. Shingles
made from heart sugar pine are free from
some of the objections attaching to those
made from redwood.

Yellow pine is used in the plece of the
sugar for some purposes; it has a soft,
white and even grain, but works harder
and is a firmer wood. Much of it re-
sembles sugar pine so closely as to he
barely distinguishable. Some of it is as
handsome as many of the ornamental
woods. For building lumber and fencing
it is preferred to sugar pine.

Spruce, which is sometimes called red fir, is a strong tim-
ber adapted for joists and scantling, and all work requiring
strength and durability. It stands exposure to the earth and
weather very well and resembles Puget Sound lumber quite
closely; it makes good plank for sidewalks, platforms, ship
plank, car floors and frames, and similar work.

The fir is a white, close-grained wood, free from pitch or
odor, useful for ceiling, scantling, and wainscoting, and
makes good box lumber.—Northwestern Lumberman.

A NEW FUMIGATOR.
Mr. George T. Blanchard, of Plymouth, Me., has patented
through the Scientific American Patent Agency, April 24,

1877, the improved fumigator herewith illustrated, which is
mainly designed for use in killing lice and ticks on sheep
and other animals, and also in destroying insects that infest
shrubs and plants. :

A is a bellows of ordinary construction, having the valves
ab. Bisachamber containing a central perforated tube,
C, in the bottom of which is placed a perforated grate, ¢,
which is supported by the curved strips, d. A pipe, D, con-
nects the lower end of the tube, C, and the bellows, A. The
upper end of the tube, C, extends above the top of the
chamber, B, and is stopped by a cork, e. An aperture is
made in the bottom of the chamber, B, which is closed by a
cork, 7. A nipple, E, projects from the side of the chamber,
B, for receiving the flexible tube, F, which terminates in
the nozzle.

The manner of using the fumigator is as follows: A burn-
ing coal is placed on the grate, ¢, and the tube, C, is wholly
or partly filled with fumigating material, such as tobacco or
sulphur, and is stopped by the cork, e. The bellows is
worked, and the smoke issues through the perforations of
the tube, O, into the chamber, B, where it is cooled, and
whenee it passes, through the flexible tube and the nozzle,
to attack the insects.

Ashes and dust that accumulate in the chamber, B, may
be blown out through the aperture in the bottom by remov-
ing the cork, f, and working the bellows.

e

Foresite,

A new silicions mineral, found at San Cero, in Italy, has
received the name of foresite in honor of the mineralogist,
Rafael Fores, It occursin granite, along with tourmaline,
felspar, stilbite, and desmin, and crystallizes like the latter.
Tts composition is as follows: Silica, 40°96 per cent; alumins,

27°40; lime. 547; magnesis, 040; potash, 0-77; sods, 188;

water, 1507,
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A SNAKE-EATING FROG.

Mr, C. F. Seiss, of Philadelphis, Pa., writes as follows:

Tt is a well known fact that many serpents subsist u).
most entirely upon frogs, but I never knew of frogs attempt-
ing to devour thelr common enemy, the snake, until I my.
self witnessed it. Last mmm; I had in my vivarium a feo
male shad frog (rana Aalecing, Kalm), & young bullfrog (rana | by this purified petroleum. — Répertoire de
oo A B i For ol Lol s o ,,,:,_ | y p ed petroleam pertoire de F
wustris, Lo Conte). One ufornlng I introduced to them a De
Kay's brown mkc(&o:m Dekayi, Holbrook). The bull and
marsh frogs were much terrified at the appearance of the make incisions in the bark of trees
snake, and leaped wildly about, hiding at last under stones ing the sap,

in corners a8 far removed from the snake
as possible. Not so, however, with Aale-
eina, Sho did not, if I may use slang, * scare
worth & cent,’ but looked upon the sud-
den appearance of tho snake ns & matter of
course. The snake, happy at being re-
leased from the small dark box in which
it bad been confined, began moving about
quite briskly. It at length crawled too
near Aalecina, who with her tongue instan-
tancously seized it by the head, and began
swallowing it with rapid gulps, until six
inches of the snake had disappeared in her
now distended abdomen. At this moment
the snake bad the appearance of an im-
mense tongue, which the was frog slashing
about most energetically. Not wishing to
lose the snake, it being the most valuable
of the two reptiles, I endeavored to force
the frog to part with the snake, by tapping
her smartly with my lead pencil. This
had not, however, the desired offect, but
I was forced to grasp the frog inone hand,
and the snake in the other, and thus draw
the snake from its unpleasant situation.
The snake acted as if partially blind or
bewildered after its removal, but other-
wise seemed none the worse for its five
minute trip around the frog’s stomach. Haleoina made two
more attempts to swallow her fellow prisoner the snake:
both times she was caught in the act and frustrated, and it
is without doubt, she would at length have succeeded, had I
not adopted precautionary measures. The above-mentioned
snake was twelve inches in length, and the frog, from nose
to vent, two and a Half inches. Previously, this same frog
bad swallowed a live brown Triton (desmognathus fusea,
Rafinesque), over three inches long. T will presume the frog
mused thus: ‘I will be compassionate toward you, poor

Triton, and end your sorrowful longing for liberty'—and
swallowed him!"” i i

Pa—
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A BEAUTIFUL FERN.

The Gleichenia dicarpa, which we illustrate herewith, is

an exquisite fern of the natural order polypodacem, It is, we
believe, a native of New Zealand; and it is a highly orna-
mental addition to the shrubbery and the fern house,
It is of a rich, dark green color, the spores heing
brownish yellow. It grows well and flourishes in o
peaty or lonmy soil. It can be easily propagated by
divisions of the roots,

Botanists recognize as many as eight sub-orders of
ferns, the polypodacea being known as the true ferns.
This class includes the great majority of those with
which we are familiar in the wild state or under culti-
vation. As many as 8,000 different species of ferns
have been enumerated. In the earlier geological nges,
ferns formed an important part of the vegetation, as
may be scen by studying the coal formations; and they
are found in our days in all parts of the world. One
peculisrity of the genus is that many species flourish
best when secluded from the air; and for this reason
the Wardian case was designed especially for their cul-
tivation, and has become one of the most popular and
beautiful of household ornaments.

-
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Purifieation and Uses of Petroloum.

M. Masson, druggist, of Lyons, France, has succeeded
in removing the disagreeable odor of petroleum by the
following process: Intoa vessel containing 225 Ibs. of
petroleum are separately introduced, by means of s long
funnel, 2 ozs. each of sulphuric and nitric acid, and 11
Ibs. of stronger alcohol are carefully poured upon the
surface of the petroleum. The aleohol gradually sinks
to the bottom, and when coming into contact with the
ncids beat is developed and some effervescence tukes
place, but not in proportion to the quantity of the
liquids. Ethereal products of a very agreeable odor
are formed, and the substances thus treated scquire an
analogous odor, at the same time becoming yellowish
in color. The operation lasts about an hour, after
which the liquids are thoroughly agitated for some
minutes with water, and after resting for cight or ten
hours the purified petroleum is drawn off.  The lower
stratum, which is a mixture of the acids, water, and
aleohol, may be used for deodorizing the heavy oils of
petroleum, by agitating them well for twenty minutes,
and, after twelve hours' washing the oil twice with milk
of lime, to remove the free acids, It will then bhave the
same, but o weaker odor, as the light petroleum first
treated, and answers well for lubricating purposes.

Petroleum thus purified may be used in pharmacy for

many purposes. Al the tinctures for external use may be
propared with it, like the tineture of arnlea, alkanet and
camphor; it may be used for dissolving ether and chloro
| form, like alcohol, and, combined with futs or glycerin,
promises to be of great utility in the treatment of skin dis
oasos, ote.  The alcohol used in pharmacy might be replaced

Yharmacie
— .t — -
Woodpeckors,
N. O. says, regarding a statement that woodpeckers never

for the purpose of suck-
that woodpeckers proper, as well as a species

THE SNAKE-EATING FROG.

called sapsuckers, tap beech, cherry, wild cherry, sugar
maple, and almost all smooth-barked trees. They bore holes
} or § inch apart, horizontally, round the tree or its limbs;
these holes are an inch deep sometimes, as many as 50 having
been seen in a row.

-
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A Disastrous Launching.

A disaster which resulted in the killing of six men and
the wounding of several others occurred during the launch
of the iron steamship Saratoga, at Mr. John Roach’s ship-
yard, in Chester, Pa. The men were engaged in knocking
the blocks from under the keel of the vessel, and failed to
hear the warning to come out, when the ship began to move.
Before they could escape, they were caught among the tim-
bers and terribly mangled as the vessel passed over them.
Mr. Roach has launched some forty ships, and hitherto with-
out accident.

GLEICHENIA DICARPA. e

A Museum for Working Men.
Mr. Ruskin has opened near Shefliold, England, a museum
for working men. It is the first school established under the
8t. George's Company for the working men and laborers of

Eogland, to whom the Fors Clavigera Is inscribed; and as
soon as hie had selected the site Mr, Ruskin ealled some of
the Sheflleld men together and explained to them the reasons

of his cholee, He was well pleased with the workmen, spoke

to them in the most familinr snd friendly straio, and re-

marked that be had come to learn and not to teach. Having

found they appreciated the boon he was about to confer

upon them, he has sent to the museum many rare aad in-

teresting objects.  On his paying a second

visit to Sheffield, several working men

who had embraced the doctrine of Robert

Owen were anxious to obtain an interview

with him, especially us he was reputed to
be of an exceedingly amiable and affable
disposition, and to bear his opinion as to
the feasibility of establishing a co-operative
village, consisting of houses, works, din-
ing and lecture hall, library, ete., and sur-
rounded with plenty of fresh air and pure
water. Out of the funds of 8t. George’s
Company be has now purchased at Abbey-
dale, Sheflield, a beautiful estate of thir-
teen acres, at a cost of altogether $11,000,
and has expressed his willingness to ac-
cept his co-operative friends as tenants
until the annual interest they may contrib-
ute shall have cleared off the capitsal;
that the estate is to be known as Equality
Country, that twelve families have united
in the undertaking, and that all their earn-
ings will be thrown into a common stock,
are matters of surprise to those who have
taken a leading part in the movement. At
most two families will live on the estate
untilit is known that the scheme is a sue-
cess, the object of its promoters being sim-
ply to carry on the boot and shoe making trade on co-operat-
ing principles, in antagonism to the modern system of pro-
ducing, by means of machinery, chesp and nasty goods; and
if in this they succeed, they may gradually increase the
number of their dwellings and form the whole into a1 co-opera-
tive village. The garden produce will be simply to meet
their own requirements; but in whatever direction they may
extend their present programme, Mr. Ruskin kas not been
asked to furnish them with the requisite means to carry out
the movement.

Professor Bell’'s Talking Telophone.

A correspondent asks: ““ Do you think that the telephone
will take the place of the telegraph now in use?” As this
question is one which a great many are now asking, we would
say that we do not. It may perhaps supersede the Morse
system to some extent for private lines and the like, and,

possibly, may be utilized somewhat in forwarding

press reports; but for regular commercial telegraph-

ing, it does not appear to us to possess, as it now stands,

any advantages. In the first place, messages would

require to be taken down in short hand by the receir-

ing operator, and afterward copied in long hand; and

we all know the liability to error, not to speak of the

great delay of such a system. Then, sgain, while

“Auld Lang Syne,"” “ Home Sweet Home,” or any-

thing with which we are perfectly familiar, could be
very ensily recognized, it is questionable if regular

messages could be *telegraphed” without serious

errors occurring. It is verymuch like talking through
the little toy ““lovers’ telegraph,” or an ordinary speak-
ing tube. If great care is taken to speak slowly and
distinetly, and you have an idea of what is coming, you
can generally make out enough to understand what a
person is talking about. But it seems to us that no-
body wonld care to trust important messages, some-
times involving life and death, or thousands of dollars,
to being ent in this manner. We chronicled, issue be-
fore Inst, a Iudicrous mistake made in just this way.
A reporter telegraphed over the police wires to
the editor of a Brooklyn paper that he was at the luna-
tic nsylum, where he had gone on business, and could
not get back in time for the afternoon edition. The
sergeant told a policoman to step around to the news-
paper office and inform the editor that Koselowski (the
reporter) was at the lunatic asylum, The policeman
misunderstood the message, and reported to the editor
that Cardinal McCloskey was insane, and had been re-
moved to the lunatic asylum. It is not too much to
expect that just such mistakes would constantly occur
were the telephone in use for commercial telegraphy.
For the above reasons we do not think that telegraphers
need have any fears about the telephone usurping, to
any great extent, the place of the system handed down
to them by Professor Morse.—T'he Operator.

- ——eetre— -
On Dycing with Aloos,

To prepare the coloring matter of aloes we introduce
gradually 10 parts of this resin in 60 parts of nitric acid
heated in & water bath, When the disengagement of
gus is slackened, wo evaporate the yellow solution at
first in the sand bath, then in a water bath, and we re-
dissolve the residue in water, which precipitates the

-~ et sy wees
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m. then we dry it.  The yellow, bitter matter

thus obtained i entirely soluble in water, alcohol, and ether;
{ts yiold ix from 86 per cent of the aloes employed.  Aloes
dye wool without a mordant, in shades which goup to adeep
brown., We obtain mode shades very varied with mixtures
of orohil and aloes; we grind up, for example, 20 parts «'.f
orchil with 1 of aloes, and we dissolve them in soda. We
obtain tho same varied shades by the employment of anilino
colors. A mixture of aloes and soda ash dissolves in water
with a beautiful purplo color, which gives in dyeing fast
bluish grays, analogous to those which are obtained with
fustic on an indigo blue ground. We dissolve 1§ parts of
aloos in water, and we adid 2 parts of soda ash: after 12 or
94 hours wo dye. 1f before dyeing we neutralize the bath,
and add to it afterwards chalk, we obtain green olive shades.
— M. Victor Preston, in Muster Zeitung.
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of the matter; we wash it to carry off all lhorampea. This series ended with the introduction of man, the

arowning glory of all.  The locture wis woll received and at-

tentively listened to throughout,
- e

What Liquor is Dolng.

I R. F. Mushet writes to the English press that Liquordom
is kKilling trade, and, after mentioning the amounts spent an-
nually, be remarks: ** Now I say to manufacturers that it is
all \'c:r3' well to reduce wages, and to c¢conomize their pro
cosses of manufncture, but unless they unite manfully, and
put down the liguor fNend, he will erush them all.  Besides
the nine hundred and forty millions actually paid in the past
seven years, the effect of swallowing the Satanic solution
itsoll has lost and cost the nation ot least an equal sum,  If
the days” works lost through drink in the Inst seven years
were reckoned up, the amount of woages thus sacrificed
would appear ineredible.  If manufacturers were to unite,
as one body, and refuse to employ any man or woman who
| frequented drink ehops, and would sot the example by them-

A regular monthly meeting of the section on “Geology 'selves ubstaining, prospority would goon return; for a sober
and Mineralogy ™ was held at the School of Mines, on Mon- l?ngln.l.ul could compete successfully against all other na-
day evening, May 21, 1877, Dr. J. 8. Newberry, President, tions.
in.lhe chair. Dr. Martin offered s series of resolutions in We are most foraibly r«mlmlcd of the truth of all this by
regand tothe scientific use of the public parks, praying that an item in the Labor Tribune of Pittsburgh, which ui\'cg an
they may be guarded from encroachment and misuse, that  account of the number of drinking shops in Allegheny City;
llml'hc ;nndc;x'hools for taste and scientific instruction, and | the editor proceeds to use the stirring words: “* When will
that they be stocked with plants and animals of scientificand | men rise above this serfdom to a soul-enslaving appetite?
(xonnmic valuc, Reform is impossible while saloons abound, Good wages

Dr. Newberry exhihited a photograph of the restoration of | cannot be long preserved where men encourage such vices,
a mammoth from Siberia. It is26 feet long, 16 feet high, and | The working classes will be compelled sooner or later to
represents an animal eight timesas Jarge as an elephant. | acknowledge that abstinence must be practised bcl'nr(: there
The president also showed a new fossil from the Catskills, | can be any permanent amelioration in their condition.”—

which seems to connect our red sandstones with the old red | Coal Trade Jonrnal.

sandstone made famous by Hugh Miller; also a plaster
cast of the new crustacean found in the upper silurian and
named cosarcus.
The first paper of the evening, by Mr. B. B. Chamberlin,
was on
SOME CHOICE MINERALS AT THE CENTENNIAL,

and was illustrated by a large number of beautifully ex-
ecuted water-color drawings. Among the minerals referred
to were the native copper and silver of Lake Superior.
Drawings were shown of calcite erystals of a delicate wine
color, also of stalactites and stalagmites from the lead mines
of Towa. Arizona sent a meteor weighing 1,400 Ibs., and
Mexico another. Among the beautiful things there were
emeralds, rubies, and crystals of corundum from North Caro-
lins. Mr. Chamberlin also spoke of the amazon stone
from Pike’s Peak, Cal,, and exhibited beautiful drawings of
this green mineral, some specimens of which have sold for
£150. He described the diamond exhibit from South Africa
as exceedingly interesting, embracing both white and col-
ored stones.  In the collection sent by the School of Mines,
St. Petersburgh, was a topaz 5 inches in diameter, also em-
erald in rock, crocoite, and other beautiful and rare miner-
als. In other portions of the Russian exhibit, the magnifi-
cent display of polished stones and gems, lapis lazuli, mala-
chite, labradorite, rthodonite, ete., made a splendid display.

THE EVOLUTION OF THE NORTH AMERICAN CONTINENT
was the subject of a paper by Dr. J. S. Newberry. The

SLUo. T T
Paper Calender Rolls,

Paper calender rolls are almost as hard as iron, but are
used in preference to iron because, while they will preserve
their roundness, truth, and smoothness, they possess a cer-
tain amount of elasticify, and are therefore less liable to
damage from the strain due to any foreign substance passing
through them. The method of fixing the paper to the rolls
is as follows: Disks of thin common brown paper, of adiam-
eter large enough to turn up to the required diameter of roll
and with a hole in the center of each large enough for them
to pass freely over the roller shaft, are first cut out; then a
number of similar disks, with the central hole made about four
or six inches larger, are made. In putting these disks upon
roll shaft, four having the smaller holes are put on, and then
one with the large hole, the object being to insure that the
paper shall press together at and towards the outer diameter
of the roll, and not bind so tightly towards the center; thus
the outer part of the roll is sure to be the most compact, and
therefore the most durable.

To avoid bending the roll shaft by reason of any unevenness
in the thickness of one side of the sheet of pager from which
the disks are cut, every other disk is turned halfway around
when placed upon the shaft. When the shaft is filled with
tthese disks, it is placed under a very powerful hydraulic

the disks solid together without the aid of glue or other ad-
hesive substance. The disks are allowed to stand until they

press, giving a pressure of about 200 tons, which compresses |

speaker said that the oldest rocks we know are themselves : are compressed sufficiently to give room for additional disks,
formed from sediment deposited by the disintegration of | which are added in the same manner as before, the whole
still older rocks of which we have no trace, and which may | being again compressed. This process is continued until the
have likewise heen the sediment from a still earlier conti- | intended length of the roller is filled with compound paper,
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poso of this washing Is to remove all traces of sulphur from
the straw. For 256 hats, take: Alum, 4 Ibs, 6 ozs ; tartario
[ucld, 8} oza,  Add ammoniacal cochineal and extract of in.
[digo, according to the shade desired. By making the one
or the othor of these wares predominate, we obtain a reflec-
| ion more bluish or reddish. A little sulphurie secid is added
to the beck, to neutralize the alkalinity of the ammonincal
cochineal, The hats are boiled in the dye for about an hour,
and rinsed in water slightly acidified,

Maroon (25 hats): Ground sanders, 11b. 10 ozs.; turmerio,
ground, 2 Ibs. 8 ozs. ; bruised galls, 7 ozs, ; rasped logwood,
24} ozs,  Boil in a kettle 20 roomy that the hats may not be
bruised.  Rinse. Steep over night in black liquor at 3° B.,
and rinse in several waters, To produce a deeper black, re-
turn to the first beck, which is strengthened by an addition
of sanders and logwood.  Polish as for black.

Havana.—This shade, being a degradation of maroon,
muy be obtained by the same process, reducing the propor-
tions by one half or one third, and omitting steeping in black
liquor. The hats may be sonked for a night before dyeing
in 41bs, 6 ozs. or 6 1bs, 9 0zs. of slum.—Moniteur de Teinture,

! NEW BOOKS AND PUBLICATIONS.

| Froes: their Causes, Prevention, and Extinetion, combining

nlso a guide to Insurance Agents. By F. Moore.
Published for the Continental Insurance Company of
New York city,

Although this work Is primarily a manual of instruction for insurance
ngonts, and is fally | ded for the employ of the above-named
corporation, It embodles much that is new and valuable on the subject of
fire provention. Thero is of course no one class in the community who
I have a more direct Interest In lessening the number of fires than the fire

undorwritors, and consequently it is to them we may look for thoroughly
| practica) sugiestions, based on the best experience and not combined with
doubtful speculations. As a means of Information of what Is dangerons,
as likely to eauso fires In workshops, factories, and bulldings of all Xinds,
how muoch the rate of risks are enh d by the presence of
such perilons material, how to prevent fires, how to deal with them, and
lastly, ns a full exponent of the rights and duties of both insurer and in-
sured, we ean cordially commend this book. It contains much that we do
not think has over been published elsewhere, and it {s written clearly and
well

S7EAM INJECTORS: their Theory and Use. From the French 3
of M. Leon Pochet. Price 50 cents. New York city: 3
D. Van Nostrand, 23 Murray and 27 Warren streets. p
As the injector s now coming Into use for other purposes than the feed-
ing of bollers, there is & large demand for literature concerning its theory
and action; and this M Pochet has done much to supply. The mathe-
matics of the subject are exhausted in hislittle treatise.

EXGLISH SCIENCE LECTURES.—Messrs. Macmillan & Co., of Astor
Placo, New York city, are now {ssuing series of the lectures addressed to
' popular audiences which are delivered in London, Manchester, and other
| cities in England. We have now before us one on ** the Earth’s Chemistry,”

by J. Norman Lockyer, one on “ Technical Chemistry,” by Professor Ros-

coe, and one on * the Snccession of Life on the Earth,” by Professor W.
| C. Wil The of the I guamntee the accuracy and.
- value of the information contained in the discourses; and we ara giad to
| find that the langusge employed In them Is singularly clear and precise, and
In every way adapted to the purposes of popular instruction.

Inventions Patented In England by Americans,
From May 2 to May 7, 1577, inclosive,
CAnmAGE Lignt.—A. H. Phillippl, Reading, Pa.
FRINGING MACIINE.~J. B. Lincoln, Providence, R. I.

REED ORGAN .—L. K. Fuller, Brattieboro', Vt.

| Sneer METAL CAX.~L. V. Sone, New York city.
VARNISH, BT0.~G  Wolff, Philadelphin, Pa.
VENTILATOR.—T. W, Bracher, Noew York city.

DECISIONS OF THE COURTS.
United States Olrcult Court—District of Minnesota.

nent. Of this older continent, we know not where it wasor
what itwas; we only know that it was large enough to form
a continent from its own ruins. Its history has been oblit-
erated. Beginning with the old metamorphic rocks, known
s the Laurentian and Huronian, which extend from Labra-
dor to the Lakes of the Woods and as far north as the Arctic

Ocean, we have the oldest known form of the American con- |

tinent. Since that time it has been changing form by the
formation of newer rocks. Owing to the cooling and con-
tracting of the earth, there is a continual tendency to raise
the high lands higher and depress the valleys lower: while

PATENT SEAT.—DAVID C, PIICE V8, JAMES E, KELLEY. LEY
[Tn equity.—Before Nelson, J.—Decided February, 1877.]

' when the latter is fastened as follows: Upon each end of the
roll shaft a recess is turned, and a flange, made in two halves,

is bored, smaller than the recess referred to by the amount |, The atents granted o David C. Price {08 B0t ete: seats piaced
allowed for shrinkage. The outer diameter of the flange is | upon every alternate board of the circus seats,

then turned, larger than the recess cutin the iron disks or | o o OVIXION OF THN QOUNE.
The complainant obtained two

flanges forming the end of the roll by the amount allowed for | Noa, 19538 and 194
shrinkage; which flange is made slightly smaller in diameter '?f.f.i,ﬁmm 3.'2." and h{:}?‘"u.:'nbw::"' He also secured ¢
than the intended size of the paper roll. The two half flanges | 3 .‘g:'ﬁ-u‘&b’m YA u”mm-gm B circad
are put in place upon the recess in the shaft, and the end ‘ -w-u-.“;f Ho brlnt;. sult against James E. Kelley, because of an infringe-
flange or disk is shrunk on over the diameter of the two half | ™o mpm; Qoclares hin Inven

* to provide an improved

at the same time other influences are at work, grinding off
the clevations and filling up the depressions. In many
places we dig or bore down to the old metamorphic shales |

and slates, surrounded by newer rocks.  There are islands |

flanges, thus firmly locking the whole to the shaft through
the medium of the recesses on the shaft.  This locking de- e P the n
vice is placed on one end of the roll before the paper disks
are placed in position; then, after the disks are compressed
and while the roll is in the hydraulic press, the flanges or
of these old slates in Texas, and the Black Hills were found " disks at the other end are shrunk on.  This plan is the one
by Messrs, Jenney and Newton to be an island of these old | generally adopted in this country, that employed in England
rocks very much disturbed, with the slates turned up on | being considered deficient in that it gives the paper oppor-

tator, while
com

o PACIOns W
L] omen! ”.huu of
ae osatruoted ai
D ta o shaved sloa 1o (e T
secure the supports,’
The d of this invention
o e

: e i | tho stringers notehed for
edge. They contain characteristic shells which connect | tunity to expand § inch in the locking process. Tho rolls | Dick by mcans of Reey
th ith the Potsdam N . = 5 and the board Immedistely In front

o0 with'the Lo of New York. The Pacific coast is | are then turned up in the lathe with a front tool for iron, the upon which are tho chalm cr sesik,
a rock-bound shore that seems totally invulnerable; but the | speed being but little greater than that employed to turn iron | iringer over the b,,.b’,d‘ m
perpetually, | of equal diameter. The finishing is done by an emery wheel, | *icha stake fs driven into the

big rollers come in and pound awsy at the rocks
until the rocks are undermined and fall. Finally the rocks | the same as for an iron roll.
are pulverized and carried off to be deposited in the far dis-
tant sea.  This sea has taken possession at different times of
different parts of the continent. Wherever there was a de-
pression, there has been a deposit of the remainsof ses fish

->

>

Dyecing Straw,
The season approsches when dyers have to take in hand
, | articles of straw, and especinlly hats, As le, &
spines, teeth, ete,, on the bed of the sea. When the ses be- l| should be well ntm'pml.lnnd lhyen treated :v::lh ;ﬂl‘l:?vnmll”
came shallow, another series of deposits, shells, cte., was | and extract of Indigo, and yellowed with turmerio. ’l‘lu;
made, Thus cach period left a record of the physical con [nhudm most in demand are black, brown, and gray. Black
:lil':znn and the kind of life that existed in the ses at that | (for 25 hats): Logwood, 4 1bs, 6 ozs, ; hmiucd galls, 17} ozs.;
. turmeric or fustic, 4} ozs. 0 3 y
By the aid uf. the magic lantern, Mr. Russell threw upon | steep in u beck of hhu!k Ilr.|norl:('.rl:ld'::4:¢::;ub:: ::-m:l)ﬂ‘!‘: :l‘";:l"
the screen a series of pictures showing the shape of the con- | 5 B., and rinse in sovernl waters, dry, and rub with & brosh
tinent in the Silurign, Devonian, esrboniferons, tertiary, and | of dog’s grass, to bring up the |m'llnh'. i
and other ages; also pictures of the crustaceans, fish, rep- | ‘.rﬂy.—-’l‘hlu shade ean be obtained only on very white
tiles, birds, and mammals that existed at each of theso peri- | straws,  Steep in a bath of soda erystals to whlchryu little
ods, together with iigenioudy restored imaginary land- | lime water has been added, to causticise the alkali. The pur-

a foot reat. The
n-h lgclnmblulh
- g O

! , the
wide of the frame, and

nmri: ml.gnly om
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i dofendant alleges want of

" original inventions, and denjos that
" tlons and patented
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 form portable show ¢
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s suit on necount of
U construots subatantinlly the on?lnum

and n overy altorna
utmchhm an e

| greatly to thelr advantagoe to have them Hlustrated In the Scxsrire Axzs-
PO« | 10AN, Woe are prepared 10 get up first-class woon ExoRAVINGS of inven-
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a4 to render us operative Lo effect the deseribed result without I

the
snstruction and invention, ‘
be 1 ol el ts OF Ingre-

nlfnuuy OF & Dow ton of

Wl comaate taarely tho e’ Somsbimatih, nd Lbe patent & Lt 8 |
W oombination, an " tent for Is

:ﬁ Infringed by a mbﬂnmhm' different combination, 5.... thouy. it lo-

00X same olomentis or Ingroedients.

ta of A patentos for & mers combination of old ingrodientsa are

"0“& ngod i * that the alloged Infringer made, used, or
-o#n o entire mb;uuﬁm i
substitution of & known equivalent for one of the Ingredients of a
:::::Mhﬂuwon s not o good defenco for an infri § but if the in-|
10Nt was a new one, or performed -nl»unu-?ty -m-m funetion, or
waa mkno'n at the dato of the patent as & proper ute for the one

itted, there is no Infringoment

r)mconnmod. 1 ing tho
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Recent American and foreign ?atmts.

Notice (o FPatentoos,
Inventors who are desirous of disposing of thelr patents would find it

tons of merit, and publishi thom (0 the SCIENTIFG AMEKICAN on very
reasonable torme,

Wao shall be pl 1 to make eatimatos ax to cont of engravings on recelpt
of photographs, sketches, or coples of patent

infringement,

thon to examine the other Insuos
tored dlsmissing tho bi of compiatat” T P

25, T

United States Olreult Court—Eastern District of
Ponunsylvania,

PATENT TODACCO ATAMF.~LOWILLARD & CO, VA, MCDOWELL & €O,
[In oquity.—Bofore MeKennan, ¢, J.—Decldud Fobraary 84, 1877,

Charles Seidler's relseued t of October 24, 1876, construed t -
rﬁw;d a m.n metallic label upon either the ln:e?:r

to deseribo in his patent the best mode of -
tiaing his invention, but i not necossarily Nmited to. he precl consime
mk ! nﬂ"ﬂ; oxolude Merl " N
DaRO o um: mﬁs‘?d}(i ng from it only In o single

de
L8 not void simply because It contal
by on the 'o't"uawvml:nt:s in ::: "n':.ﬁfmm
of it in ting the refssue. ip~viokifen e

hh x5 .
! in a motion : un interlocutory In,l‘nx{::ﬂon. to restrain infringement

of the et u the com '8 bil An original pat
to Charlos by
,..d":: %uum J %w ch was sur- | quired

of Jan hi
reissued to him October 24, vention is thus

7 invention is therofors claimed under v heads, the At and third
1."""’ of tobaceo having a hard label pressed into one of Its faces, as

of tobacoo haying letters or other decorative and distingalshi

1 on & hard metallic surface, and prossed as specified. =

mw«m aro alloged to have | g -
as I they must bo construed, to indicate the (mpressment

of ther the fnner or onter face of a plug of

tobacec t is cleafly made out, both by the affidavits

read In rn.g%wtot the motion, and by an Inspection of the fobacco mann-

wold by the respondents,

the patent has been very carnestl
m&u_wdmmym nod"o?fn::plmm
covering, and that th

|

hh»lnvcnuon.’u the law roquires him to d:.‘ nna

nu" the Tou lt,mdud?:zfncu ity e, .t}]no%l: P i
resn n fts ol e claims

Kave dimonera s mew oo o iaenuiyig ibacss, Fhic consies

“ oA . n ts

rom the mdn?:ng}u{» of thl:‘ label, and thus the

effectuated. When this is dono

ity of the patent but little neod be sald at

novelty of the invention, or rather that it is a
uso of 80 old deviee. But it s not shown to have been used for any
by the patentee, o even remotely

e ,
‘waa the result of conslderable thought, and of careful and repeated
o o 'ect means of distinguishing the quality

g
;
g
:

of when moved in one direction and to release the band, when moved in the

After publication, the
cuts become the property of the porson ordering ther, and will be found
of value for clreulars and for publication in other papers.

NEW MECHANTCAL AND ENGINEERING INVENTIONS,

IMPROVED DRAFT REGULATOR.

Thomas Baker, Albany, N. Y.—The object of this invention is to enable
the fireman to control his fire, so that the heat, after the fire Is fully burn-
Ing, muy be provented from pasuing off with the products of combustion
o 8o great an extent as it otherwiso would, Tho Invention consists in the
combination of the open-bottomed case, the damper, bar, and chain, the
welght and chain, the pulleys and shaft, and the chain, guard, and point
with each other and with the flue of o furnace. By pulling upon the chain
tho damper ean bo raised to any desired extent, and can be secured in
place, when adjusted, by passing a link of tho sald chain over a pin at-
tachod to the forward end of the guand. By counting the links of the chain
drawn from the forward end of the guard, the fireman can adjust the dam-
per in any desired position without leaving the front of the furnace, A
steam gago is attached to the front of tho boller, #o that the flreman can
niwnys soe what the steam pressuto is, and can rogulate tho damper as re-

IMPROVED DEVICE FOR CONVERTING MOTION.

Edwin Long and Louls E. Lyon, lows City, Jowa.—This invention relates
to an Improved device for converting a reciprocating into a rotary motion,
and Is more particularly applicable to treadles for driving light running

machinery in which a number of revolutions for the fiywhee! are desired for
cach movement of the treadle. The improvement ists in a h

IMPROVED WHEEL TIRE,

Isase N. Pyle, Decatur, Ind.—This construction is wuch that the outer
tire may hug the Inner tire suagly when shrunk upon It, and may draw salid
fnner tire more firmly down upon the fellles, making the entire wheel firm
and strong.

IMPROVED SASH HOLDER.

Luther Jones and James Stroud, New York city —This consista Inte
armangement of (wo rollers at right angles to ench other, In & sultable fram.c
for attachment (o the upper comers of the window sashes of cam (o ro
Nove thatn of friction caused by the swelling of the saxh or casings when
damp, or by the warplog of the sash or window frame.

!
IMPROVED METHOD OF ATTACHING HANDLES TO CROSSCUT

BAWK.

Charles A. Sands, Burlington, Kan,—This Invention conslsts of araw
with a detachablo spring guard, that serves to stiffen the back of the same,
and also to cover the teeth of the same after use. 1t conelats, further, of
ad justable bandles applied to face plates clamped (o the saw ends,

IMPROVED METAL WAGON BODY.

Simon Peter Graham, London, Ontarlo, Canads,—The body of the car-
riago I made of sheet metal, and constructed with s flange around the
bottom, which resta upon the wooden sill, and Is secored to it by scrow
bolta, The top of the body is also flanged and attached to a wooden plece
which fortas the support for the seat proper,  The sides and back of the
beody are united by o lap seam or joint which performs the funetior of a
brace, Tho body Is cheaper and stronger than those herctofore com-
structod,

IMPHOVED WAGON END OATE.

Stephen D, Davis, Malvern, Iowa.—This end gate forms a box-like ex-
tonslon of the wagon body, and [s #o attached to It that it may be adjusted
vortically as woll as horizontally, It may be readlly detached from the
wiigon body, and 1x #o constructed as to support the ends of the sides of
the Iatter,

IMPROVED LATCH FOR DOORS, ETC,
A C. Wool , Ballefontaine, O.—This latch has the form of &

quarter section of a sphere, and s pivoted In a socket attached to the gate.
1t alko bas & bandle which hangs vertical, so that the latch maintains o
horizontal position, except when the gate s belng opened or closed. A
beveled catch plate Is attached to the post, so that when the gate is closed
the eateh will strike the same and be tumned on its pivot tll it passes the
cateh, when It at once resumes the hori | position and engages with

the cateh,

IMPROVED SKYLIGHT,

Joseph Henry, Chicago, 1Il.—This invention Is an improvement upon
that for which the same party received letters patent dated March 27, 1577,
1t relates to constructing in one plece the head of the bar or rafter, cpon
which the glass rests, and In supporting the head by means of flat bolts
provided with shoulders for that purpose.  The invention alsorelates to a

block loosely connected with & reciprocating lever or bar, and having a
hole or throat through the same through which one side of a band passes;
which band is stretched about a driving and s tension pulley, and which
snatch block has such shape of opening on throat as to seize the band

other, back to it former position preparatory to taking a new hold.
IMPROVED ANCHOR.

Flaher A, Buck, Eastport, Mo.—This Invention is a novel modification of
the mushroom anchor, in which the arms that branch out radially there-
from are curved upward at the ends, and provided with an inclined and
tapering fluke, of circular shape, that is riveted or otherwise securcly
fastened to the ends of the arms. The circular luke may be made of =uit-
able width, o as to impart to the anchor a greater holding surface and
power of resistance. The main ndvantage of the circular fluke consista in
the fact that it will prevent the fouling of the anchor.

NEW MISCELLANEOUS INVENTIONS.

IMPROVED AEROSTAT,

louble gutter jolnt for nse between the mfters, the same being constructed
with a bent flange that fs inserted between the panes or plates of glase,

IMPROVED MACHINE FOR GRINDING SHAVINGS.

Isanc Tompkins and Abram G. Tompkins, Brooklyn, N, Y.—This Inven-
tion consists of an Interior grinding cylinder that revolves within an inclos-
Ing eylinder, having s cutting surface and exit perforations, the inclosing
cylinder forming a space sround the foner cylinder that diminishes grada-
ally in width. The smail pieces into which the shavings are cat pass
through the perforations of the outer catting cylinder toan exterior casing,
from which they are cond d to a suitabl P ¥

IMPROVED OSCILLATING CUTTER HEAD FOR FINISHING
SPOKES.
Joseph R. Locke, Amesbury, Mass,—This machine is so constrcted

that the cutter heads may be oscillsted to bring thelr catters into proper
position for finishing spokes,

IMPROVED BOARD LATIL

Andrew A. Smith, Boulder, Col.—The object Is to furnish a lath o con-
structed that it will not be necessary to break joints In putting it on, which
will strengthen the building, and will require less studding and less Iabor

William 8. Hull, Jackson, Miss,—This acrostat s designed to be used | to put it on than ordinary laths, The Invention consists Ina board lath
elther in miniature form as a toy (being driven by a torslonal rubber spring | formed by slotting boards of the proper thickness with sets of slots, alter-
in thin case) or upon a larger scalo with steam, or other sultable motive | nating or breaking joints with each other,

power, as s flying machine, The improvement conslsts In the construction
and arrangement of two propellers at opposite ends of a tubular frame con-
taining the driving mechanism, the sald propellers bolng arranged to rotate

" IMPROVED PLATFORM WAGOXN,
Ebenezer H, Booth, West Colesville, N, Y.~This improvement in the

in opposite directions, and constructed each of a series of right-angled trl- | construction of platform wagons enables the draft to be appHed directly
angular blades or fans, having one side at right angles to the rotating shaft | to the axle, o that the wagon box can bo set lovel. Its holds the body or
and their larger acute angles deflected away from the shaft and supported | box sgainst swaying, and may be used either with or withoat a reach.

upon independent projecting arms or bars,
IMPROVED ORE WASIER,

IMPROVED RAWING MACHINE,
George J. Kautz, Emporium, Pa.—This s an improved sawing machine,

Dexter A. Hendrick, Calumet, Mich,—This invention relatos 10 an im- | designed for use in a sawmill for cutting off slabs, edgings, and other lume
proved * vanning ™ process mineral dresser, which process proceeds upon | ber into lengths for wood, laths, pickets, ete, It Is s0 constructed as to
the principle of separating the rich ore from the lighter carthy matter by | feed the lumber forward (o the saw, and feed the saw forwand to the lum-
reason of thelr different specific gmvities when the pulverized material is | ber automatically. It may be adjusted to cut off the lumber in Jonger or

::xn‘hnm od n
| nmeo. which hid not before heen farnished to either ! 2 . whil Horter laneth fred
Wm&w’:} ‘l")eon Nor doos the denlal of its patentability .“'::w ':'h ':";;:h‘ zh?;":ﬂ'lu;:cwm:mm: ':nm: u::::' s 8-Tocy
soom (o 1o hhl'f any firmer foothold, press f" il mh“'; ;, u‘:: ',,,, o ,w' mm,‘: mmu v m:,m IMPROVED SETTING, JOINTING, AND GAUGING THE TEETH
t nevertheless involved reflection oxperiment to | Ing pan which by a ng motion Imparts con tary i g
maturity, and its evident utility, indicated by its prompt | without revolving upon its own axis, which pan Is provided with means for
by mp;ﬁfe:l?':m:'g}{ilnlgl&.:m::':t,lll:fﬂ‘l:?ﬂ?mtn use,oven | ralating its degree of Inclination or tilt, and Is supported upon orstepped | Levi H, Bigelow, Fremont Center, Mich.—By this device the catting or
“The remainin oﬁjocﬂon. that the relawue §s vold, a8 not belng for the | In a jigger Jevor which Is alternately lifted and allowed to drop by means | flow teeth of & saw can bo set at a uniform angle and jointed to make them |
sAmo lnvmﬂon%owrltnd in the arlginal patent, l'l' °|l‘"}¥b“;3"~°"ﬂ "’-b"n"' of i eam or wiper whool, 50 & to furthur agltato the contents of the panz s | of uniform length, and the cloarers or clearer teeth can bo gauged W A
deawings in botn s (he ane, and the speciications Bf Dt 10 10U | revolving rako belng employed tn connection with the pan, which ko s | uniform length (but less than that of tho catting leeth, betwesh whieh hey
applied 108 plug of tobacco before It is subjected to its final prossure, | always upon the high side of sald pan. are located).  The device i extremely cheap, simple In construction, com-
%&M upon 1t indicating Ite quality, origin, or trade- | pact in form, and apparently adapted to operate efficiently.
i while fn the original patent the claim Is l'l,:‘:':'lted mlmmcco. t&w‘l}lch IMPROVED TEETHING NI1PPLE,
S hmu e wpppse. il o g Chinrles X, Rogors, La Crosse, Wis,—This lnvontion relates to means by IMPROVED METHOD OF MAKING WOODEN BOXES.
William Huey, Cambridge, Md.—~This fnvention relates to cortain fm-

3 L as the Commissioner of Patonts hinn conclusivoly

i found, the relssue was properly ted with an expanded clalm, to securo | which the teothing of ehildron may bo facllitated, and eonslats In an in.

; :h patentee the full benefit of the invention described, but not clalmed strumentality of peealiar form, the samo bolug provided with i handle to | provements tn the construption of wooden boxes, which fmprovements are

) #m'!w & preliminary Injunction must, therefore, be allowed. adapt it to bo manipulated by the ehild, and a nipple of such shape and | josigned moro particularly for that class of wooden boxes which are stift

g Harding, for . length that the gums may be brought to bear upon It, while It cannot be | gnd right In shape, such as are employed for holding hats, caps, boots,
mu Meyers, for defendant, foreed too far into the mouth or throat se as to do harm, | shoes. thread, cotton, cigars, and all fancy articles, but which improve-

I — —~—r o — ——— menta are applicable to and dealgned to be also used in the construction

Supreme Court of the United States, NEW WOODWORKING AND HOUSE AND CARRIA: | of frait baskets, crates, ete.  The lmpe t ists in the er of

| forming the bend or joint at the corners, whereby a singlo plece of board
CLOTE MARKER FOR SEWING MACHITL 0 Liltig 4 BUILDING INVENTIONS.
w, .A.'U-. u::m:‘r:‘n. I?VW..“O.-'Y:) ANS‘%}:}“ 0 is made to form the several sldes of the box without the trouble of meas
BOATRN .

aring and fitlng, and without the use of nalls, scrows, or dovetails for this
IMPROVED DEVICE FOR KRTTING, JOINTING, AND GAGING | qupnase. The manner of forming the jointis to cut, by means of revolviog

SAW TEETH cutier heads, preferably transverse channels across the board, and theo after .
Lavl 1L Bigelow, Fremont Centre, Mich. —In order that saws may 1~ steaming the hoard to bend the same around. A peculiar form of channel

‘ b OF fho Unitod Ktatos for the Northorn
Mol xoa the °"““6?-9§'|'& of | ll'uoll.]
A patent will not be sustained muo olatm 18 for n rosult, n prineiple, an
s ‘%,‘L“;‘,;‘; iy A P o0, ) usetul ro- | o ool tunotion properly thelr footh occarionally require 10 be set, to | which permits the sucoessful bending of the board without breaking con-

or By
& now
'? Lt Aok, oonAIAts In tho TeMnA O umur:lu.-n ¥ :’:m‘;ﬁ wive them o uniform inclination or angle, also to be Jointed, to make them | stitates the main featare of novelty, which channel has straight angular
'ru! mtr:nd‘n"l umri\ly o“"l the modo of operstion. Independs | | oieaen in longth; and when clearers aro used, they roquire to be cut | aldes that form a miter whon the board s bent, with a curved groove at
(0
g thn; unlowl dovices m&“y
it cor
an!

other
o
it fmmodinto o oo deseription of (e Invontion, | down or made shortor than (ho floamn or cutting teoth, botwoon which they | the bottom of the nogular groove which affords bendivg room to provent
W \ wnnwta{n With mtho g% ygm“t:"; t‘,‘,'l ',',";pf,'t‘._ n‘g’: aro loosted. The objeat of thik luyention 1s o provide a cheap, simply | crcking.
s A {f““‘. m‘,’“ g - | conatracted, but eMcient devioe, for use In performing those operations.

ot pewparky he conetrett ,,’:g.‘::,:.:ﬂ'.'.'.'.'.'.‘l:, clalmg, which road IMPROVED STOF HINGE FOR CARRIAGE DOORS.
(3 ith, 5

IMPROVED ROX HORAFER. Charles W. Butler, New York elty.—This s an fmproved hloge for ear

“n:",,‘zm” % o o Lﬂ.‘mn;:(“dd.c ‘s sewing ma-
inpans 0 doq'q‘e-m'"“o:"um?‘:" o dose Apparatus 0 | o o piernoy, Sacramento, Cal—The kuifo box 1s made hopper- | riage doors, trunks, ete., which stops the doom, covers, and cther objects
results ahaped. The kulfe or cuttor fits agalnst tho Inner surfaco of th box, o when the latter bave been opened to about right anglos, The vention

vention bs embod waahine, the question of infringe-
--d“ :"”I:g'::ﬁf t?:l‘k" :1’-:““"'"&'4"31?'. that its edge msy project through the slot In the bottam; sald knife 1a | conalsts in two bars hingod to each other at their luner ends, aud at thole
= "' .",ﬂ.n."' he sameo when none of caslly adjostable. A roller s sdded which prevents the lostrument from outer ends hinged to the outer edges of the slotied or wings of »
-ﬂﬂl-"'m“&"-‘u..m"'""&‘umum othar, so | belng clogged with sbavings. hnge. Platos inge
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Charge fov Inmertion wnder (Nis Mead b Ome Dllar
“.-~m Iy the Notioe excovda four

Hiner, Owe M.-l_c_&p_{u wolll be charged,

$py (lasmes and Telescopes of all kinds and prices,
uu-m—uun--n.wunnmmm
monnting, [Mustrated priod vireular froo.  MeAllister.,
Manufactoring Optician, & Nasau #t , Now York.

Whanted~To purchase a Manufactuting concem, or
wonld take an (nterest (n n hosl atroady hed
AQdress, with full particalars, A T. 5., New York P.O.

Riank Book Back Shaping Machine, Tlustrated cir
cular free. Frank Thomas & Co., Home St Cioctnnatl, O.

Blectric Gas Lighting Apparatus, applied to pablic
and peivate bulldings. The latest improvements. A L.
Bogart's patent. Addross W8 Broadway, N. Y.

Patent Taper Siceve Pastening and Wooden Tulley
Works are pow in full operstion. Ordors solicited. Sat.
Wfaction guarantoed. A . M. Gray, Erie, M

Small Pine Gray Tron Castings s specialty. Warmanted
soft and true to patterns. A Winterburn, 16 and 14 De
Wit St Albany, N, Y.

Palnters, efe., got clrenlar, prices, ete., of Now Metal
e * Wiping out " Gesdning Tools: TN now In use. J.
J. Callow, Clevoland, O,

Removal.—Fiteh & Meserole, Mannfacturers of Elee-
trical Apparatus, and Bradlor's Patont Naked Wire Ho-
lices, have removed to 4 Cortlandt St N. Y. Experi-
mental work.

Silk, Cotton, and Flax Strength Testers, from 1 1b, to
10 ibs. Manufsctured by Norris, Steam Gauge Maker,
Paterson, N.J.

Territory, on & Usefal Household Article, given away
free. Addross Exra F. Landis, Lancaster, I's

Patents st anction. See advertisement, page 35,

More than twelve thousand crank shafis made by
Chestor Steel Casti Oo. now r £ yoany'
use prove them stronger and more durable than wrought
iron.  Sec advertisement, page M6

The best Burziar Alarm In the world, Agents wanted.
weo. W, Lord, 220 Church St , 'illadelphia, Pa.

For sale.—Large lot of Tools in Sewing Machine Man-
Factory. Send for list. W. Shoarman, 132 N. 34 Street,
hiladelphia, Pa.

Spiit-Palleys and Split-Collars of same price, strength
and appearanoce as Whole-Pulleys and Whole-Collars.
Yocum & Son, Drinker st., below 167 North Second st
Philsdelphis, Pa.

Power & Foot Presses, Perracate Co,, Bridgeton, N. J.

Superior Lace Lestber, all sizes, cheap. Hooks and
Couplings for Siat and round Beolts, Send for catalogue.
€. W, Arny, M8 North 3d St Philadelphia, Pa.

For Best Pres=es, Dies, and Fruit Can Tools, Bliss &
Willlams, cor. of Piymouth and Jay Sts,, Brooklyn, N.¥

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe, Send
for prices. Baller, Farroll & Co., Pittaburgh, Pa,

Hydmulic Presses and Jacks, now and second hand,
Lathes and Machinery for Polishing and BufMng metals.
E Lyon & Co., 410 Grand St N. Y.

Solid Emery Vulcanite Wheels—Tho Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.~Our name isstamped In full on all our best
$tandard Belting, Packing, and Hose. Duy that only.
The best is the cheapest. Now York Belting and Pack-
fog Company, 5 and 38 Park How, N, Y.

Steel Castings from one Ib, to five thousand Ths, In.
valuable for strongth and dumability. Circulars free.
Pittsdurgh Steel Casting Co., Pittaburgh, Pa.

For Solid Wronght iron Beams, ete,, see advertise-
ment. Address Union lron Mills, Pittsburgh, Pa., for
lthograph, ete.

Skinner Portable Engine Improved, 2 12 to 10 H. P,
Skinner & Wood, Erle, Pa.

Yocht and Stationary Engines, 2 to 20 H, P. The best
for the price. N. W. Twiss, Now Haven, Conn.

All nervons, exhansting, and painful discases speedily
yield to the curative influences of Pulvermacher's Elec-
tric Belts and Bands They are safe and effective. Book,
with full particulars, malled froe. Address Pulyermucher
Galvanic Co , 22 Vine St., Cincinnati, Ohlo.

To Clean Boiler Tubes—Use National Steel Tube
Clesner, tempered and strong. Chal 8 Co. N.Y.

Machine Diamonds, J. Dickinson, 64 Nassau St., N. Y.

D. Frisble & Co, manufscture the Friction Pulley—
Captaln—~best In the World. New Haven, Conn.

Emery Grinders, Emery Wheels, Best and Cheapest,
Mardened surfaces planed or turned to order. Awarded
Modal and Dipl. by Contonnial O Address
American Twist Drill Co,, Woonsooket, It 1.

1t has been our custom for thirty years past to devole

& considersbic space to the answierlng of questions by
correspondents; »o0 usefal have these lnbors proved that
the Borpwriric AMEmoax offioe has bocome the factotam,
or headquarters. (o which eversbody sends, who wants
special information upon any particular subject, 8o large
Is the ber of our correspondenta, so wide the range
of thelr inquiries, so desirous are we to meet tholr wants
and sapply correet Information, that we are obliged to
ploy the ¢ istance of o Iderable staff of
experienced writers, who have the requisite knowledge
Or access (0 the latest and best sources of Information,

For example, questions miating to stoam engines, boll-

ery, hoats, Jocomotives, milways, ete,, nro considered and
answered by a professional engineer of distinguishied
ability and extooslve practienl experience. Inquiries
relating to electriclty aro answered by ono of the most
able and prominent practical electricians in this country,
Astronomical queries by & practical astronomer, Cheml-
eal Inquiries by one of our most eminent and experi-
encod professors of chemlstry; and so on through all
the various departments, In this WAY we are enabled
1o answer the thousands of questions and furnish the
large mass of ipformation which these correspondence

Scientific

—

American.

These, with the replies, are printed; the remain- | mannfactare of printor's Ink, in making soap, and as &
| cheap lobricant.

CAN.
der go Into the waste basket, Many of the rejected
questions are of & primitive or personal nature, which
shoald be B SSaity i Snt, handeols of cor- aaked If there s any rale for dividing a clrele Into 8, 4,
@asire & special reply by post, but very few or more equal parts by paraliel lines: He will not prob-
dm—mw:lh! stongh to Inthee so much as a | ably Snd sny geners) rule for this parpose; but I find
g 1 n:;m o w :n:h -'::n‘) fhd(: | by calenlation that the chord of an arc of 140" 1o/ W/
SUPLY N S € B st % B | cats off & segroent whose ares Is about g dys In cxooms of
doliar o more, sccording o the natum o mg noe of one third the area of the circle, and the chord of an arc

(11) W. E. B. says, inanswer toG. 8. W, who |

the case.  When we oannot furmish the Information,
money s promptly retarned to the sender,

N. A R will find directions for browning
gon barrels an p. 11, vol. 82, This also answers G. D,

om p. 108, vol, 85M, L. s Informed that & recipe for
oot beer s given ou p, 188, vol, 81— A, D. B, Is Informed
that thore Is no simple mle for the proportions of a
scrow propeller, Ho should read the subject up in the
special troatises dovoted to it—0. . 8, does not give
sufficlent data as to his boller. L. T. F. and many
others will ing rules for caleulating the horse power of
engines oh p. 31, vol, 33 -1
whitenlng Ivory on p. 10, vol. 32 M. W', will find direc-
l tions for making hand plaster of Paris on p. 43, vol. 34,
| =T.J, McN. should read our artlele on lghtning rods
Lon p. 144, vol, 8111 W. 8, will find directions for mak-
fng printors’ rollers on p. 289, vol, 81,-M. A A. will
find something on cancelling postage stamps on pp. &4,
1185, 966, vol, 85.—M. F. F, will find directions for ro-
moving freckles on p, M7, vol. 2. -E. R O, will find
| directions for moanting ehromos on p, 154, vol. 27.—K.
J. L. will ind a description of a galvanie battery suit-
able for medical purposes on p. 10, vol, 27 —W. H. C.,
JIQ.CASJDH, LP,W.S LEB, WL,
G.N. T, N. T, and others, who ask us to recommend
| books on industrial and sclentific subjects, shonld ad-
dress the booksellers who advertise In our columns,
| all of whom are trustworthy firms, for catalogues.

1 G.

of caet stecl be to hold 1,000 Ibs, pressure per square
| Inch? A, These questions are too indefinite. The

thickness of the tnbe will depend upon fts size. 2.
Through A inch hole, how many gallons water wonld
be forced out per minute with a pressure of 1,000 Ibs,
per square Inch? A, The discharge through the orifice
will depend upon its shape and location.
(2) A. J. C. asks: How can I make a pattern
by which to cast a cam wheel having upon its outer edge
three equal eccentrica?  Motlon is given by two levers,
one above and the other below, the Jevers having upon
each one a roller which presses upon the outer face of
the wheel, thus giving three strokes of the levers for
each revolation of the wheel, A. Make the outline of
the cam such that all lines drawn through the center
will be equal.
(3) B. I. L. asks: How many lenses, and
of what sizes and focl, are required to make a camers
obscura for copying pictures? A. It requires but one,
and it is not material about fts size and focus, One2
inches in diameter and of 18 inches focus will answer
very well,
(4) J. B, H. asks: 1. On, p. 186, wvol. 80,
in reply toJ. N, A,, you say that a horse power to 1'5
1bs. coal is among the bost resnlts, Wil you state what
class of boiler will accomplish this resulty A, The fig-
ure represents excoptional results with marine engines
having very efficient bollers, and giving & horse power
with the consumption of 14 or 15 Ibs, of steam an hour,
2. I supposo that the heat given up by the condensation
of any given amount of steam wonld, if all used, evapo-
rate an equal amount of water Into steam. Is this true?
And, If truein theory, about how much result in evapo-
ration can be gotten from the condensation of a given
quantity of steam? A. You will find this matter dis-
cussed In nearly any modern treatlse on the steam en-
gine,
(5) H. H. F. asks: Is the uso of alum in
bread and cakes, at the rate of o teaspoonful to a loaf of
moderate size, injurious? A, Yes. The presence of
alum in bread, in any proportion, is very objectionable,

(6) E. L. W. asks: 1. Can you inform me
how metal stencil plates are prepared? A, Stencil plates
are usnally made of hard brass. The letters and chare
acters, if small, are usually stamped ont with =uitable
dies; but when large, the work has to be done by hand
catting. 2, Aro they treatod with hydrochloric acid?
A. Not that we know of,

(7) J.D. E. asks: What are the curves and
positions of the lenses of the Huyghenian eyeplece? A,
There are two plano-convex lenses with their plane sides
towards the eye. Thelr aperture is 14 their focal length,
The field lens s of 2or 8§ times longer focus than the eye
leng, Thelr distance apurt {8 one half of the sum of
thelr focal Jengths: that is, if the focus of oneis 1 inch,
of the othor 2 inches, the distance apart is 136 inches.
A disphiragm a Httle smatler than the aperture of the

oyo lens, For o modium power, the focus of one may
be 1 Inch, of the other 35 inch, ote,

(8) W. J. G. nsks: How many lensesand of
what slzes and foel are required fora phiotographic cam-
ora to take pletares 4 x 6 Inches? A, It requires an
achromatic combination of flint and crown glass.  The
diameter In not material, say 1 inch, with a focal length
of abont 8 inches, The smaller the Jens, the sharper
the pleture.

) F. W, G. says: In a very severe thun-
derstorm Jast summor, a inrge brick house here was
clrock by lghtoing,  An * Amerfean Distriol ' toles

the |

M., who can clean brass shells by the process described !

will find directions for

A. asks: 1. How thick must a tube |

eye lens In placed between the lenses at the focus of the |

{of 182* 21" cute off a segmont whose area Is aboat 4.
| in exooms of one fourth the area « the circle. Those
i valoos are probably sufficlently sccurate for all practical
| problemna,

(12) A. E. F.—A good recipe for silver
! writing fluid s the following: Mix 1 oz, finest block tin
| in shavings with 2 oss, mercury till they become per.
| fectly amalgamated. Then shake up In a stoppered
| bottle with enough gum water to give proper conslst.
| ence. The writing, when dry, will have the appearance
of silver

(13) H. 8. asks: How is manganese ob-
tained from the ore? A, Metallic manganese may be
obtalned from pyrolusite—the peroxide of manganese
| =Dby smelting at the highest heat of the blast furnace,
| Itls, when free from earbon and silicon, a soft, eanily
tamishable metal, resombling fron somewhat in appoar-
anco; and It has a specific gravity of abont 72 1t solls
in small quantitios for about $1 per Ib,  Manganese lins
#ix oxidos, of which the dioxide Is the most important.
This oceurs in Natore (In 8 nearly pure form) In the
mineral pyrolusite, which, broken into lnmps or powder,
is commercially known as black oxide of manganese or
simply manganese, the latter name being Incorreet,
The black oxide is worth from $10to $20a ton in New
York. See p, 226, vol. 35,

(14) L. G. asks: 1. What is the greatest
| force, as expressed in horse power, which has as yet
been obtained by means of electricity, and please tell
| me what is the name of the inventor? A. Professor
Page, ax long ago as 1850, constructed electro-magnetic
engines of between 4 and 5 horse power. 2. As this
power Is very feeble, conld I, by means of several
engines working separately and giving the maximum
power each is capable of, and working together on the ;
same driving beam, obtain as great a power as desired, |
costing less and with less weight than from a steam on- |
gine of same force? A. No system of magnetic engines |

(15) J. E. 8.—Your relay for submarine tel-
egraphy might be used on lines of moderate length; but
for very long lines the mirror instrument is the best.

(16) F. S. says: 1. I wish to construct a tel-
ephone., CanY be prevented from making and using
the Instrument by patent or other cause? A. You can
make one for experiment, but could be prevented from
using it after ita successful working. 2. What number
and Jength of wire should be used in the cofls? A. Al-
together about 190 feet of No. 24 copper wire will an-
swer for short circults, 8, How and of what material
shonld the sounding plate be made? A. It can be made
of thinfiron, A very good description of the apparatos
in to bo found in Prescott’s ** Electriclty and the Elee-
tric Telegraph. 4. Do you think a good mechanic
could construct one that would work well from these di-
rections? A, Yes

(17) J. F. says: For gumming envelopes I
use mucllage composed of 2 ozs. dextrin, 1 oz, acetic
acld, 1 oz, alcohol, 5 ozs, water. Iam not satiafled with
it. The adhesiveness is not sufficient. It is more adhe-
sive without thealcohol. A. A strong aqueous solution
of reasonably pure dextrin (British gum) forms a most
adbesive and cheap mucilage.  Alcohol, or rather diln-
tod wine splrit, is nsnally employed as the solvent where
the mucilage is to be used for gumming onvelopes, post-
ngo stamps, ote,, in order to facilitate the drying, and
acotie acld is added to increase the mobility of the fluld,
The strong aqueons solution is more adhesive than that
propared with alcohol, for the reason that it contains
groater proportion of the gum. To preparo this, add an
excess of powdered dextrin to boiling water, stir for
morment or two, allow to cool and settle, and strain the
liquid through a fine cloth. The addition of a lttle
powdered sugar in the glossiness of tho dried
gum, without interfering greatly with its adhosivenoss,
The sugar should be dissolved in the water before the
dextrin is added.

(18) F. B. says: On p. 187, vol. 36, C. V. W,
L 2
says that ﬂﬁ;%;:ﬂ =radins of tho clrcle,
Can this be true? T have tried ft several times with a
gradunted beam compass, but cannot make itso, A, Tho
rule Is correct, Probably, yon have made somo mistako
In applying it.

(19) J. H, F. says: I bought a small engine,
nominally of 416 horse power. The dimensions are as fol
lows: Steam chiost 4 x 5 Inches, cylinder 816 x 41§ Inchos,
stroke 7 inches, upright boller is about 6 feot high, with
water space 4 feol 5 inches, and 2 feet in diameter, 1 have
made several attempts torun a corn mill, and have tried
12, 16, and 18 inch burrs; it will pull them If they are
fed sparingly, bat if fod in the ordinary manner they
stop the engine. If running fast, pulling the mill, the
piston rod or the rod running from eccentric to alldo
valve bends and quivers from top to bottom, This rod
hax no knuckle joint, but {s made thin in one place to
give it the right motion. T notice that running at good
speod with 60 1bs, of steam a man can stop it by simply
| bearing his wolght against the polley,  Ploase toll me

has yet been found as economical as the steam engine, |

graph wire wan connootod with one of thelr boxes in | Whatpower the dimennions indieato, and give me your
the house,  Partles st the house elalm that the wire | 2PInlon in regard to the nnsatisfactory manner In which
brought the Hghming to the honse. T say that the housoe It works, A, From your nccount the engine does not
would have boen struck anyway, and that the wiro was "0 10 bo vory woll constructed. We adviso you to
a protestion. Who In dght? A, It I most probable | 109t 1t with afriction brake, and seehow much power (4
that the wire hsd nothing to do with the matter, A  ©anoxert stoadily, and how much stoam is required.

‘dlw,hugr which wonld damage the house would, In all @0) F. L. BAYS: 1. How should I treat a

probabllity, kave faeud the wire. | leak In & flue of an uprlght boller?  When T lot the wa-
(10) P. M. B, naka: Can yon give me some  ter out, by the blow-off cock, T can hear tho alr cacape

columns present.  The large number of questions sent—

they pour In upon ns from all partsof the world—ren- |

ders it Inpossible for us to pablish all,  The oditor selocts
from the mass those that he thinks most likely to be of
general Interest to the readers of the Boninriro Ase-

Information about rosin ollY A, When rosin s distilled, | out of the flue. When I have a fire under the boller
it ylelds about 74 per eent of liquld distillates. The firet | the flue does not leak st all; but as soon ax the fire Is out
portions are mobllo, yellow, and strong smelling, and | the loak boging again, A. Such aleak can doubtless be
are known an essence of resin (colophonons). Later in | made tight by eanlicing,If a slight oxpansion Is sufolont
l the distillation the viseld Auorescent roaln oll (or pino- ' ta stop It, 2, What Is tho best way to refit a pair of

lin) passes over, Thin body In used fn palats, for the | wafety valve soals, the valves on which do not sot very
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closely, and stick somewhat, after being opened bya
high head of steam? A, You can grind thewm In with
oll and brickdust or emery. & To have two safety
valves an the boller, Is it proper to have both valves set
at the same weight, or should one be s ltte honvier than
the other, say one for @) Ibs. and the other for 70 [be, ¥
A If enchin large enough to relleve the boller, they
might be set as you suggest, 4 What i the cause of
knocking in steam pipes? A, It Is cansed by water in
the pipe, or condensation and sudden changos of tem-
perature. 5. Would it not be a good plan to have hand
holewin the outalde shell of the bofler at the level of the
crown sheet, 50 as to be able to clean the crown and
flues with a hose? A, This arrangement is sometimes
ndopted,

Will the rubber waterproof garments that ladies wear
an damp days do to make & balloon? A. It might be
made to anywer very well if (here was s demand for it.
2. How is this rubber material madet A, If you wish
to experiment, it would be better to obtaly ramples from
manufacturers than to sttempt (o make it

(21) J. K. W. asks: What is the trouble
with a double acting pump, which, in pumping trom the
clatern with the long suction pipe, If run very slowly
(about 9 revolutl per mi ) will work; bat when
the speed ia increased to 100 revolotions, it seets o
drop the water and the speed Increases to 500 or 600 rev-
olutions per minute, and it does not pump, A. The
trouble s probably csnsed by the collection of alrin the
pipe. 1f 5o, It can be remedied by the use of a cock or
valve,

How can I burn naphtha in a boller furnace? A. We
belleve that there are special devices in the market for
this purpose. Insert a notice in our Business and Per-

~ sonal column.

(22) J. E. asks: Can you inform me of any
varnish for insulating No. 36 copper wire. I have used
shellac dissolved in alcobol, but it would not snewer,
A. You cannot hope to thoroughly insulate helices.of
such fine wire by merely vamlshing it. The wire must
be covered with silk, cotton, or some other similar In-

lator. Om cotton or silk d wire, & strong solu-
tioh of shellac gives very good results, and is very com-
monly employed. Fused paraffin wax is sometimes used,
and is one of the best of msulators,

(28) C. G. L. says: Youadvise the use of a
trap to return the water of condensation from the radi-
ators to the steam-heating boilers. A trap of any Kind
| s worse than useless, if the apparatns s for heating
| only, and all the radiators are above the water line of

the boiler. It is only necessary that the pipes be of suit-
| able sizo, and that all pipes and radistors shall inciine
| toward the return pipe, which enters the boiler below

the water line. ‘The water must stand at the same level
in the boller and return pipes, returning as fast as the
steam condensed. Ihave known a boller to be run for
woveral months without the addition of any water: and
in well conatructed apparatus, the loss wonld be but a
fow gallons per month, The eracking and thumping
often complained of is probably caused by water remain-
Ing In tho pipes, This can frequently be remedied by
rixing any depressions in the mwmmmh
trappod, or by laking tho water from such depressions
to the roturn pipe by a drip.

(24) J. N. says: 1. T wish to make a boiler
which when finished will be exactly 30 inches high by
14 Inches diameter. I Intend making it of 1 inch
wrought fron, and the boller heads of 15 Inch cast iron.
Will the cast iron heads stand enough pressure to rmn 8
small ongine, size 8 x 1% Inches, to do light work? A
Weo ndyise you to make the heads of wrought fron. 2
How much steam can T carry? A, You can carry about
80 Iba, por square inch. .

What fx the best way to clean the rust off fron and
pollsh it afterward? A, If tho work I very rusty, yon
can uso ofl and brickdust or emory, and fnfsh with &
fllo,

(20) J. P. G. says: 1. T would like to know

tho differonce botween phosphoras and amorphious phos-

phorus? A, Red or amorphous is only a

modifiod form—an allotrople condition—aof the ordinary

'Im .Mmc.hlhdrpwgh#
h differ )

ertion, xmubmbhmnnw

confined to phosphorus alone, but s more or lesa & prop
erty of all the oloments, Carbon fn one condition gives
un the brilliant, transparent, and nearly incombustible,
Qlamond; fn another, the black, opaque, nflam-
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of the alkaline earths, as lime, baryta or strontia, are
wore or less solable In water and have stronger afinities
for walphuric acld than fron. 2, Also any substances

ol in water for which sulpburic acld has loss affin-
Ity than for copper? A. If we understand you, most of
the metalllc sulphates are solublo In water, and are not
decomposed by strong oll of vitrlol. If you mean me-
tallic bodies, there are none that we know of that dis-
solve in water without decomposing it and comblning
‘with ono of its clemonts to form bases.  Platinum, sil-
vor, gold, lead, mercury, ote., aro not attacked by sul-
phuric neid 1n the cold, the former not even by the hot
acll, 8. Can you tell me where I can find a table show-
ing the relative afinitios of the prinelpal metals, nelds,
and alkalies? A, You will ind suech tables in moat good
‘works on chomistry,

(27) M, E. says: You once published a re-
cipe for milk paint which contains conslderable Hme, I
have used it on my walls and find it very satisfactory,
but knowing nothing of the effoct that lime has on dif-
feront coloring, I have been unable to obtaln tho colors
Twished. Wil you tell me how to produce a light bufl
and a brown? A, Use oxide of lron or yellow ocher
mixod with alittle nmbor for the hrown, A mixture of
Spanish brown witha lttle chrome yellow gives a good
yellow. Use Vandyke brown for a strong tone.

(28) W. H. R. asks: How can I make and
use & quick bleaching liquor, for bleaching cotton
goods which have become yellow from loug service? A,
Makea strong solution of chloride of lme (hypochlorite
of lime—bleaching powder) In water, allow to sottle, and
draw off the clear liquid. Rinse the goods In clean
water containing about 5 per cent of sulphuric acid, and
then pass them slowly through the bleaching solution,
They should then be well rinsed in water contalning a
Httle carbonate of soda. If the cloth is much colored it
may be mecessary to allow It o remain for a short time
m’:& This {8 the usual method of bleaching in

(20) H. M. 8. says: I shook some picces of
litmus in a bottle partly filled with wator, until the lat-
ter became of a deep blue color. Corking it up tight, 1
placed it on a shelf with other chemicaly, among which
wore several acids.  About a fortnight afterwards I ob-
#orved that it had turned to a yellowish brown color,
quite transparent compared to what it was before,
Upon uncorking it and exposing to the air, i»tumed
gradually to a deep red or carmine on top, and this ex-
tended opon shaking until the whole liquid was so; and
itbecame opaque again, though of a different color. Can
you explain this? A. Litmus is very often adulterated
with lime, plaster, Prussian blue, ete, The action you

noted may bave been due to these other adulterants, or | bulldings and hotels, where the englneer has considera-
| ble machinery, pipe connections, ete., to Jook after, the
compensation Is proportionately

large. We imagine
that, including all classes of establishments, the pay of | caliarity Is clalmed for some bollers. A. You should in- | air, how many times must 1 force the piston up and

to some acld Impurity contained in the water used for
making the solution,

(30) F. 8. &S, ask: What is the best ce-
ment for filling white motal slgns with? A, Try the fol-
lowing: Melt together In a clean iron pot @ parts each of

best asphaltam and g :tta percha; stir well together, and |

then add 1 part of gom shelluc in fine powder. It may
be nsed bot, and mixed with sualt, vermilion, or other
pigment, If desired.

(31) B. P. asks: Please give a rccipe for

making paste to stick bills which are exposed to the
weather? A. Takeflour 25 Ibe., alum in powder 1§ 1b.,
boiling water safficlent quantity. Paste will not very
long resist the action of wet weather, but may be made
to do =0 by giving the bill, after sticking with i1, a wash
of noap water, sugar of lead solution, or a solution of
erudo lac in naphtha,

(32) F. 8. C. asks: What will restore faded
black walnut doors? They have been covered with shel-
lae, but the color of the wood 15 gone, A, 1t will be ne-
cessary to first remove the shollsc. Much of It may be
removed with alittle ammonia water and alcobol; but it
is best to scrape off the last portions, and sandpaper the
woad, If thewood Is genuine walnut, a little ofl will
then bring out the color, and It may be finished with a
good coat of copal varnish, If the doors are of lmits-

in o boiling solution of 13¢ ozs, washing soda in 1 quart
water, and add to it about 3§ oz, of powdered bichromate
of potassa, Str woll together, and when ool strain
through a cloth for use, This will give you un excellent
Imitation of dark walnut; and when dry, it takes
good coat of varnish.

33) A. F. H. asks: How can I make a new
white coating stick effectually on an old ceiling® A, It
18 nogossary (o take ull the old white cost off complote,
ta thoroughly wet the brown coat lefton, and then flnish
with 4 new white coat,

(44) W. A, H. says: [ wear o small com-
pass sttachod to my watch chaln; and In casually look-
Iug ab it I noticed that it deviated sbout W0 fram north,
L alxo noticed that, whon I stood alongside of our safe,
the compass pointed dircctly to the safe. I walked to
fhe stove, and my compass agaln swerved; but Instead
of nointing direetly to the stove, it pointed diametrical. |
Iy from it, The safe snd stove are not nesr enough to
each other to exert any combined Influcuce, The only
difference botween the situations Is that one lamp of |
fron was hot sod the other cold. Please givo yonr ex-
planation of this remarkable effect of calorie over the
magnetic noedle. A. The data given are not explicit
enotigh to enablo us to give a satisfactory explanation;
but It will probably be found that the pale of the neodle
which points towards the safe varies as the former Is
near the top or bottom of the Intter; possibly, also, the
same will bo the cano ae regards the stove, Thoe safe or
#tove, or both, may have become shightly magnetic trom
the Inductive action of the earth,

(35) W. B, says, a8 to the walding of the

point of & spindle to the plate oo which it rested, while
running: We had a parallel case in our mill some years

Scientific
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s once iguited, 1t burns as readily as tho vit- | foet long, 4 tnches diameter, of cast Iron, with a taper

wtoel potnt Insorted In the spindle, The polot was about
134 Inches In diameter, flat; (¢ ran on & steel plate, sbove
which was a collar, about 1 inch thick, fastened secarely
In the oll pot, which was square and always full of oll.
The motion was observed to be getting slower, and
something was unusual about the runuing of the burrs.
The engine was stopped to examine, and it was found
that the end of the steel point was perfectly welded to
the plate and collar In which it worked, Before it could
be got out, it had to be heated to a red heat In o black-
smith's fire and driven out by punching a hole through
the steel plate, The taperiog end, however, was loose,
snd allowed the spindle to revolve when the point
stopped, The pot was full of oll in which the point was
ranniog.  Had we not scen this, we could bardly have
| eredited it If the supply of oil were insufficient, and the
heating had been caused by want of it, the wonder would
not be so great; but when the oil was in the pot to a
depth of 2 inches, it Is dificult to account for the phe-
nomenon.,

(36) L B, ©. nsks: 1. Tn making a core for
an clectromagnot s soft fron the best? Al Yes, 2,
Which makes the best armature, soft fron or steel? A,
noft fron,

(87 J. M. H. and scveral others write as
follows: Your answer to quory of W, D, S. in regard to
careylug tho bar of fron Is Incorrect, The truo answer
bolng 2 foet 8 inches Instead of 3 feot, as published In
No, 8, p. 200, vol, 86, I presume the error was due toan
oversight, A, As our correspondent correctly surmises,
the answor was duo to an oversight, or perhaps some-

calls * heterophemy,' since the conditions to which our
| answer applies aro those in which a weight is shifted on
llho bar for proper distribution, the bar being d

thing of the samo chameter, as Mr, Richard Grant White | inches, height of seat 1 foot 4 mnchios, floats are to be 10 l

the highest point, and should be removed by opening a | 5 feet wide, Lo carry 8 or 10 persons? A, The engine Is,
valve or cock. ‘ we tulok, too small for such a boat as you propose,

(47) P. W. asks: If a weight be suspended | (57) E. C. W. asks: 1. Which is the better,
by a wire In water, one Inch below the sarface, welghs | cypress or cadar, for light boat bullding? A, Cedar ls
1,000 Ihs,, woald It welgh the same If lowered in the | generally consldersd preferable. 2. How cught bosts
water half & mile deeper? Of course the welght of the | (0 bo treated, after finishing, to proteet from the water
suspending wire I8 to be dedocted, A. The welght of a | and wosther? A. The joints can be made tight with
body Immersed in water s reduced by the welght of the | putty or white Jead, and the boat should be well
water which It displaces.  As water Is slightly com- | painted.
presaible, the body will welgh a little less at & consider- | (58) M. F. BayS: 1 am the owner of a tract

able depth than near the surface, of land in the Carson valley, that lles some 25 feot above
(48) E. W. P. says: We have an artesinn | the level of the Caman river. It Is very productive, bat
well which does not overflow, The water Is clevated by | 1m 8t 8 loss to know how to got much of A under cul-
steam pump, the saction pipe of which passes down . | tivation, as it must have irrigation, and ditching would
sideof the well tublng, leaving a small space between | COSt me more than T am able o expend. Can I force
the two pipes. 1f the well tubing was aitached to the | Water upoa the land from the river by means of & force
pump and made alrtight, leaving oat the inner suction | Pump, sy, through & 3 inchpipe? 1f so, what size or
pipe, would the pump work? Would it not be an the | POWer of pump should 1 have? HHow much fall of water
same principle as trylng to draw water from a barrel | shoald I have back of the pump, and would it do to set
without an air vent? A, Exactly. | the pumpin an "-T:'lw in 0":" “’3" itafallt A,
3 If you can use s windmill, your plan artificial trrigs-

(49) 8. D. Y. asks: If T make o model of o | = may bo succossful; and by addressing s e
boat to a scaleof 1 Inch to tho foot, will its buoyancy be | turer you can obtaln particulars as to machinery re-

1,728 timos less than that of the boat? A, Yes, if you quired,
mean by buoyancy the volume of water displaced, and ,
A e A : : (59) C. ©. C. asks: How can I line sheet

if you use in the model materials of the same specific
gravity as thoso that ato In tho boat. iron tanks with Portland cement? A. We donot think
you can d In ing the £ to adhere perma-

(50) L. M, says: [ am about making a nently to tho aheot fron unless the lining Is given & great
water velocipede, but do not know of what size and | g b e The o be moulded Into thin bricks

weight the whoel should be. How deep should the | uny hailt in with cement mortar, Portland cement can

wheel bein the water? The length of platform Is 836 |y 0o of any dealerin bullding materials,

foet, length of floats 8 feot, width of platform 2 feet 8 60) Mr J H Tjﬂrswung of F]ekkofjord
. » - ’ »

inchies In diamoter, platform 3 Inches above the floats, | Norwny, says: As an examplo of how fast the appear-
with cork fenders on each #ido of platform to save it | anco of o landscape can chango even under higher lati-

v

atthe ends, and ita own welght disregarded. The na-
merous corrections that have been sent to us show the
Interest with which this column is regarded; and as our
only desire isto furnish correct and useful informafion,
we are always grateful to cur readers for calling atten-
tion toany corrections that may be necessary,

(88) F. G. W. asks: In making a small en-
gine, cylinder 13§ inches In diameter and of 3 inches

must I have a slide valve? A, If the cocks were nicely
fitted, thoy might answer very well,

(89) M. O. 8. asks: Do you consider a ro-

as a cylinder engine? If not, what is the difference? AL
Wo understand yon to ask whether the rotary engine

atroke, would gas stop cocks'be sufficient as cut-offs, or

tary engine as powerful with the same amount of steam

from upeetting, and make It safer, How long should the | tudes, I can mention that last year in the carly daya of
crank or treadlo and the posts on stands for the wheel | June the srow covered the ground at Masi, fn the north-
be? A. As wobhave had no practical uwmmﬁmxmol!{mumd«?o'mw.mdln
these devices, we are not sure that we can ald you much, | the middle of July the potatoes were all in full bloom.
Your proportions scem (o be judicionsly chosen. The | Jtis but fair to add that the sun does not go below the
crank, treadle, otc., may be arranged with the same di- | borizon from the 15th of May till the 27th of July at the
mensions ax In ordinary velocipedes, suited to the pro- | sbove-mentioned place.
portions of the rider. If any of our readers have ex- A couple of years ago Ibuflt a new barn with barn-
perimentod with these water velocipedes, we would be yand all of wood. Partly for the sake of sppearance,
glad to know the resalts, imcmm':hmmxmm m“;-y 1o clean, [
5 ve the two coats t. Now
(1) A. B. says: 1 am building a steamboat, ;zm“w“mﬁm m“’;hh ik
the diameter of my paddle wheel is 8 feet, lndhefm.w; but a8 s0on as cold weather sets in, the evapo-
Sinches across, ITuse an 8 to 10 horse power engine. | povion from the animals (only four or five cows) settles
Bout draws from 8 to 12 inches water. How many | yiger the ceiling, collects in drops, snd (when heavy
buckets should I have, o as to have the least amount of enough) falls on the floor, on to the animals, or runs
slippage? A. Make it 50 a8 to have 3 or 4 buckets In | youn the walls, making everything wet and dirty. Can

will give out a8 much power with the consumption of a
definite amount of steam as a reclprocating engine. In
special canes it may; buton the average, we think not. | oo 16 Jonen the exact amonnt of priming when a boller

(40) 8. B. W. asks: What does a first-class | is tested? If tho method s expensive, and requires the
land engineer get ayear? When do you think that the | skill of an expert, what s a tolerably good way which |
time will come when they will stop putting on so much | is inexpensive and adapted to the capacity of an ordi- |
cheap help to run engines, and have every engineer ex- | nary boiler tender? A. Some form of ealorimeter |
|amined? A In large establishments, such as public

(52) E. O. M. asks: 1. Which is the best

the water, with ordinary draft. 1 ventilate the room (25x14x714 feet) in an effclont man-
ner, and at the ssme time retain sufficlent warmth for
the animals, and how? The temperature here during
winter varies from 158* to 45 Fuh, A. The space ls
rather small for that number of cows, and s little ven-
tilation would benefit them. A small opening st the
floor upon one side and at the ceiling upon the other

should bo employed; and we know of none that can be | WO answer the purpose. The slze of these openings

the engineer varies from $30 to $300 a month, perhaps,

practical application, however, they are not always suc-
cossful.

(41) 8. & K. say: 1. We are pumping oil
from one tank {nto another, 8. says his puwmp is suck-
ing the ofl from the tank. K. claims that the ofl comes
to the pump by the atmospheric pressure upon the oll In
meaning of the word? A, Wht is called suction is due
to atmospheric pressure. See p, 352, vol. 3L £, Can
you pump as well out of & tank which stands on a level

some distance higher? A, When the tank stands above

oll,

per minute? A. The bailer will scarcely be large enoagh.

75 Ibe, to the square inch? A. Seo p. 33, vol. 33,

seale from my bollor. I have used potatoos, petrolenin,
tennato of soda, snd sal soda,
do as mueh good as anything,

nearly i{ Inch thick, dangerons? A, Scale should not

ar 6 months In the year?
ocenslonally, (t will bo likely to loosen the neale. From

in exceptional cases, being higher. Laws regulating tho
appointment of engineers may be good in theory; in thoir | says that the light carbonates, when entrained, are lisble | ure in an alr tank of the same dimensions as the pump?

the tank. Is there any such thing as suction in the true

with the pump as you would out of a tank standing

the level of tho pump, the pressure forcing the oil into
the pump isincreased by the welght of the column of

(42) F. W. asks: 1. Will a boiler 4 feet
long, 1 foot in dlameter, with five 2 inch flues through
it, put in an arch horizontally, make steam suf-
ficient to run an engine, 234 x 5 Inches, at 300 revolutions

(48) H.J. D. says: I inclose a specimen of | o000 the vibeation s continued as Jong as desived. |

The =al soda sooms o
Is there any danger to
the fron from sal soda In large quantities?® A, With
froquent blowing, you can use conslderable amounts of
soda safely. 2, Do you consider such scale, In places

used successfully by an inexperienced person, zmiwhwb’mm
is the pecaliarity about a boiler which inclines ittoen-| (61) E. R. asks: 1. If I have an air-com-
train sediment without also entraining water? This pe- | pressing pump which will hold 14 cuble foot of common

quiro of the patentees. 3. Robert Wilson fn his work | down until 1 have respectively pressures of 13, 3, 5,
on steam boilers under the heading of ** Incrustation,”™ | 75, 100, and 125 Ibs. per inch over the atmospheric press-

to blow off the cylinder cover, break tho piston, or stop | A, It will make considerable difference whether you
the engine, DId you ever hear of such damage, and | cool the alr as it s compressed, or not,  You will dod
what are the particulars? A, If any of our readers can | formulas by which you can make the necessary caleala
furnish information on this subject we would bo glad to | tlons, in question (25) on p. 235, vol. 35, 2. If the valve
hear from them. No sach occurrence has ever been | that connects the pamp with the tank bo 2 loches in di-
brought to our notice, 4. Isit possible for any boller to - ameter, willit take a greater force to move the piston
entraln all the scale-forming Impurities of salt water? | down when the communication between the tack snd
A, Wethink not. 5. What can be done to Telieve the pump is open, and does the compressed alr in the tank
cylinder of the engine from it trials when 50 much | press with a greater force on the valve than If the valve
solid matter 1s thrown into it? A. Use large relief | wereonly 1inch in diameter? A, By using the larger
valves. valve, the friction of the slr will be reduced.

(88) C. H. H. agks: How are electric bells | (62) F. G. T. asks: 1. What size of boiler
constructed so that they may bo made to ring for five or | will it take for & small engine 3¢ by 13§ Inches? A. You
ten minates? A. Attach one end of the line circuit to a | can make a boiler 8 inches in diameter, and 5 inches
spring agninst which the armature rests when it is not | high. 2 Would it do to make it out of tin? If o, what
attracted; also, connoot the armature to one end of the | pressure would It stand? A, It can be constructed of
magnet coll. The other ond of the coll is to be con- | tin fora pressure not exceeding 10 Ihe. per square inch,
nected tothe battery, and the clrenlt completed; this | 8, Could I keep up steam with burners and coal oll* 1If
will cause an attraction of the armatare; and after trav- | no, how should they be placed, under the bofleror in a
eling together fora very short distance, the latter leaves | fine? A. The lamp should have 3 burner that woald ao-

| 2. What power will such an engine give with steam at | e spring and breaks circuit. The armature, belag now | swer without a chimney, or by having & central flue in
tion walnut, make a solution of 214 ozs. Vandyke brown |

| no longer attracted, returns to {ts normal position snd | the boller, that would take the place of & chimney, &
! completes the cirenit again, when another sttraction re- | What tools would it require to make a small engine out
of ready made castings? A, The tools requined to 8t up
the engine will be a vise, some fles, taps and dies, ham-
mers, chisels, and wrenches,

(63) R. K. nsks: Will you please tell me
what is the difference of heat in the sun's rays ona per-
pendicnlye round stick 4 inches thick by 2 feot high, and

(64) B. N. G. says: 1. T want to build o
boller for an engine 2 x 2 Inches, to run a boat 15 feet
long witha screw 18 (nehes In diameter, of & feot piteh.
I intend to bulld the boller by placing the heads on the

end of the shell, bolted on with several of the tubes
| with nats on the ends. Do I need shoalders 0o the fn- | one of the same size placed to incline @ Inchos to the

be allowod to collect to the thickness mentioned, 8 | e of tubes? How large shonld the shell be? A, No. | south? A, We presume you refer to the different arcas
Could I keep the boller clear by uslug soft water, say 4
A, If you can use soft waler

2. How lange an osclllating engine should T want (o yun | exposed at right angles to the direction of the rays, In
& boat 15 foet long, of 4 feet beam, and how large a | the two cases, You can easily plot or caleulate this for
bollee would It take? A, You can make the engine 2 x | any assamed direction of the rags.

an nspoction of the sample, wo think you can provent
the greater part from entering the boller by using o feed-

#. Mako the holler 20 to 22 Inches In dinmeter, and § NS s: T wish to build o vase
feod high, % Bhould an oselliating tmghe be et tuan | (O8) X T B Eays:

water heator with sedimont colleotor,

(M) J. N. P. says: T fitted up two barome-
ter tubes. One stands aboot A of an inch higher than
the other, Would bolllng the mercury before filling op
the tube drive all the alr outy A friend says it would
not, but that Lmust boll 1t In the tube after filling, Can
T do that sucenssfully without bursting or warplng the
tabe?r A, Tt s desienble, to Insure a good vacuum, to
boil the mercary in the tabe, aud in a vacuum, If you
have no experience in such matters, It will bo mueh bet-
ter for you to have tho tubes filled by a philosophical in-
strument maker,

(45) T. J. M. asks: Infloating down a river,
will a flat-bottomed boat go at the same speod s the
current If no power is used to push It or Increase fis mo-
tlon? A. Yos,

(46) A. 8, T. says: We have laid a pipo un-
derground from a spring, and have brought it above the
surface {n one vlace for the purpose of tapping, Will
the water continne to be discharged In an unbroken

ogo, The burrs were 4 fool dlameter, spludle was 10

steeam, that is, over the crook? A, Alr may collect at

a slldo valve onglne, of the same power? A, An oscil-
lating engine, If properly constructed, will not take any
more than the other, undor the same conditions, 4.
Shall 1 need a license to run my boat on the Merrimae?
A. Acoonding to the Unlted Statos law a lHeense is re-
quired, Whether the law ls strietly enforced In your
locality, wo do not know,

(55) LT, M, €, nuks: If the sidesof o trinngle,
A Bea, A Cub, B Que, are known quantities, how can
I find the aroa A I} O of the triangle, in terms of a, b, and
ot Perpendicular, A D, is supposed to be unknown, A,
The following s the formula, the domonstration of
which may be found In any good treatise on plane trig
onometry: 8« oy =1 Then
Area = yEH-Q) < (5-d) x(B—-a\

(56) G J. R. says: T have been thinking of
bullding & small stoamers Tdo not think the water will
average over two foot deep, 1 bhave an engine of 2 inch
bore with a 8 loch stroke.  Please toll mo its capacity?
WL this englne do (o drive a bost 30 fectlong and about

which shall hold about forty gallons of water, to he
placed where 1 ean have pipes running about five feet
below the vaso,  Will it be posaible to construct it in
such o manner thit, by the use of plpes, the water of Its
!mM]NW&MhMIWM&b
| twofeethigh? A, You can arrange it o the principle of
Hero's fountaln, whioh is lustmted ln many clementary
treatises on natural philosophy.

o5 J. B, says: 1. Weo have to use salt
water lo a boller, Ts it injurious? A Salt water forms
wealo In & boller, which s injurions, & How isa con.
donser made? A, A condenser {5 & vessol (o which the
stoamn fs condensed efther by contact with or by belng
exposed to the cooling Influence of water. 3 What is
the hottest water which & common force pump will
throw ln & boller? A Pumps made for hot water will
act when the temperature ls quite high. With others,
the temperature of the water should not ordinarily ex-
oood 1004, 4. Ta walt water moro injurions toa boller
than salphurous or lime water? A. Thore are some
spring waters that aro more Injurions to boflers than
salt water from the ocean,




. ¢ el

G, says: 1 have a steam pump of
following dimensions: &2 ineh steam cylinder, 10
4 feet stroke, # Inch snction pipe, and 0

The dlschange plpe runs 830 feol

...."“""‘""u..';'.";
a .
u—:a«w.wmnuy sod then another quarter
trerm and runs 200 feet north on A rise of 40" to the polnt
of delivery. 'The pump works as » smoothly and with ax
Tittio jar as possible; but there I a heavy jar in the dis
chisre pipe which moves the whole column when the
pump rans over 18 strokes por minute, When 1t runs
Joss than 18 strokes, there lsno jar. Wil you please tell
me the canse and the remody? A, Acconding to data
sent, tho vertieal belght of colomn of water In noarly
&0 feet. The Jar is probably due (o the stopping and |
starting at the end of each stroke, and might be redieed
by the use of & larger alr vessol,

It makes & quartor turn, and |

Scientific Amevican,

e —

that, lnrgmd reasons, the Editor declines |hnu
address of the writer shoald always bo given,

Inquirios relating to patents, or to the patentability
of fnventions, Asslgnments, ete., will not be published
here. Al such gnestions, when lnlllnln only are given,
| are thrown Into the wasto baskot, ms it would il half of
our paper to print thom all; but we generally take ploas-
ure in answering briefly by mail, If the writer's address
Is given.

Hundrods of Inqairies analogous to the followling
are sent: “Who sells lampblsck by wholesale, and what
Is its price Who sells apparatus for the production of
sulphate of potash?  Whose Is (he best metalllc piston
packing? Who makes cotton and wool canling ma-
chinery? Whoso I tho best gas moter? Where can
! the best fireworks be obtalned ¥ All such personal In
quiries are printed, as will be obmerved, In the ool
wmn of ** Basiness and Personal,'* which |a speclally

The

(8") J. V.. of (‘nnlurlmrv l'-‘n;lnnd SAVEI | et apart for thint purpose, subjoct to the charge mon.

1 have a traction engine, with ono cylinder 8 inches in

dixmerer and 12 Inébos stroko, which 1 work at 100 Tbe, |

tioned st the head of that column. Almost any do-
| sired Information can In this way be expeditionsly

pressure,  What difference will there bo in the power "i obtalned,

Iput onan 8x16 Inchos cylinder, all other things being
equsl? What difference will thero be In the power of a
ox12 inches and & PAx16 inchos ongines, all other things
being equsl, at 1001bs, prossare? A, Calling the power
of tho SxI¢ foches 1, that of the 8x10 will be 1'53, that
of the @x12 will be 127, that of the 844x16 will be 178,

(68) J. H. E. says: The following is taken
from a book high in authority on mechanical subjects,
spoaking of an ordinary steam engine: * If, on the in-
troduction of steam to the cxlinder, it has & pressure of
say 4 atmospherve, it follows that it will act upon the
plston with all this force to cause it to dowcend; since,
howerver, the lower part of the cylinder Ix at this time In
communleation with the external atmosphere, thore Is a
resd wel At phere opposed to [ta movement,
thervfore the sctual effective pressure on top of plston =
3 stmospheres.” T wish to inquire if the pressure (4 at-
mospheres) s that which is indicated by the steam
gauge, and what becomes of the pressure of the alr In
the boller after the alr s worked out! 1 know that an |
engine will ran with less than 15 Ibe. pressure by the
gauge. A.In the statement quoted by yoa the referonce |
is apparontly to absolute pressure, or pressure above a |
wacoum,. The steam gange, being preased Internally by
the steam and externally by the alr, indicates the differ
ence of these prossures, o the pressuro sbove the atmo-
sphere. l

(69) W. S says: 1. Given the boiler or re-
servolr of a fire extinguisher, tested to 150 per square
fnch, 24 inches long, of 9 inchies dlameter, and about 3§ |
fnoh thick, laid horizontally and fired with charcoal, re-
quired the size of engine It will run, and the best work-
ing prossure? A. The reservoir could be made to an-
#wer a2 a boller; bat it would not be advisable to carry
& pressure of more than 60 or 75 1bs. 2. T wish to cast
the eylinder of brass, If T'take o plece of iron, tum it
off smooth, and polish it, could Iuse it for the core to
cast the eylinder around, and conld I drive the iron out?
A. You will not be able to make a very good cylinder in
tho manner you propose. There Is no difficalty in mak-
ing & sand core quite as smooth as the one that yon sug-
gest,

(70) I. C. C. asks: How can I make a good
filter, capable of filtering three or four pails of watera
day? Ihave made my box 14x14 inches at top, and 14x
2 at bottom, with a height of 3 feet; and I filled it with
alternate layers of charcoal, coarse gravel, and sand.
For a week or 10 days it will work well, and then the
amount filtered lessens. A, It wonld probably answer
your purpose to use sand only, spread out over a large
horizontal surfsce, and when choked by the accumn-
lated sediment, to remove about one inch in depth of
the sand and renew it.  After a more extended interval

the whole might be renewed.
(71) T. P. B. asks: What is fire? A. Fire
is, commonly speaki tter in a state of in-

tense hont, doo ordlnlrily to combustion, or a direct and
energetio combination with atmospheric oxygen. Sci-
entifically it might be described as matter under the in-
fluence of intense atomic or inter-molecular vibration.
Consult some good work on chemistry or chemical
philosophy.

MixerALs, BTe.—8pecimens have been re-
ceived from the following correspondents, and
examined, with the result stated:

C. W, BRIt contains carbonate of lime and aluming,—
Miner, New Mexlco,~It conslsts of red oxlde of fron and
clay.—G. ¥.—They are all crystals of quartz (pure silicie
ne'd).  They are quite common, and of Mttle valuo.—M.
A.~It does not contain sliver, but antimony and lead,
~M. A. A.~The sand you send connliats principally of
quartzcrystals and fron, and manganese gamets,

M. H. H. says: 1. Ao acquaintance claims
that, In asugar cane mill, one of the crushing surfaces
should be the surface of & small cylinder, for ns it pre-
sents o smaller surface to theeane, it will do the same
work easler, Taftso? 2, What are the advantages and
disadvantages of horl | and perpendicular rollers<?
—T. W. D, maks: Which steamboat, running In frosh
water, in the fastost, and what is her v-p(-vdr

COMMUNICATIONS RECEIVED,

The Editor of tho Soresrivic AMeninay ncknowledges,
with much plessure, the recelpt of original papers und
contributions upon the following subjeocta:

On Saving Life In Case of Fire, By J. 8,

On Nickel Plating. By D, 0,

On High Interest, By J, 11, 8,

On Reclsiming the Desert of Sabiarn, ByR.T. B,

On n Tidal Motor, By A 8.
wOr';‘ the Trissction and Muoltisection of Angles, By

On Perniclons Litersture, By O, W, B,

On Labor-Saving Machinery. By, R, V.
Alro Inquiries and answers from the following:

F.M.B~C, G L~=D, B.~Gi, W, K.—~M. A,—W. D.

~L.W. L~J. E. H.-M. J. C.-8, N,

HINTS TO CORRESPFONDENTS,
Carrespondents whose Inqairies full to appear shonld

OFFICIA L.

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were

Granted In the Week Ending
May 1, 1877,

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

A complete ocopy of any patent In tho annexed list
including both the specifications and drawings, will be
furnished from this office for one dollar, In ordering,
please state the number and date of the patent desired,
| and remit to Munn & Co., 37 Park Row, New York city.

Alr Into vm«l-. forcing, J. F. Hess, ....ovne souENe 190,215
Antmal trap, G. W, Gibson.......... .

Bark mill, W. H. Barber........
Basket, folding, J. J. Peainger..
Bedstoad, folding, Kibby & lhll
Bodstead, sofa, C. Kade
Beer cooler, A. Kunkle.. ’
Bell, W. H. Nichols ....c.ouiiiiiniinns
Billlard chalk cup, H. W. Collender..
Binder, temporary, W, P. Bissell. . ...
Boats and vossels, A. Croaby......ccovinvmmmaanvnans
Boller feeder, A. L Sternberg ..... «ooovvvnnns
Boller furnaces, grate bar for, . J. Schmitt.
Book support, J. Boudeman........... «cieeeens
Boot hoels, making, W. B. Arnold..
Boot solo buffor, F, Winalow .....
Boot cleaner, C. H. SBouthall ........
Bottle and stoppor, J. H. Parker ...
Bottlostopper fustening, ¥. Sehlloh.......
Bottles, looking devico for, E. M. 'neoy
Brick kiln, H. Dickson...
Brick kiln farnace, A. W, Dm.y
Brush, B. L. Budd...ovoos ceveeens

Bung &nd bung inserter, W. l'romor...
Butter pall cover, J. G. Fisher........
Butter worker, C. A. Sands .....
Cable stopper, J. P. Dorr, Jr .
Can, J. W. Masury
Canal boats, steering, B. R. Cole......
Candle holder, C. Kirchhof (r) ...
Car axle, W. Winslow ...............
Car axle lubricator, Bollman & Ernst
Car brake,J. Stephenson ...oveeveenns
Car coupling, Gibford & McCormick. .
Car coupling, M. Helnes ....... SN
Car coupling, G. D. Lease ..
Car coupling, B. Rowell .
Car screen, W. D. May...
Car spring, J. B. Quirk.
Car starter, D, Shoup ....
Car, street, G. 8. Clements . arveenarsss 190,402
Carbonlc acld generator, . W. Wlmbmck
Cartridge, B. L. Budd .........
Cartridge, metallic, J. H. Gill........
Cartridge, motallle, Glover & Budd (r)
Cartridge, sigoal, B. W. Very .......
Caster, furniture, A. C. Martin ..
Chain, drive, J. ¥. Kingwill ....
Chalr, barber’s, J. Griendling, 8r......
Chalr seat, Proy & De Goet
Churn, T. Tostevin.........
Churn, power, W. H. Sterns..... c.ccoees
Churn, reciprocating, A. F. Brooking. .
Churn, reciprocating, J. J. Curd
Clgar lighter, 1. N. Clawson .............
Clay and ore erusher, T. & J. Clifford (r) .
Clothes dryer, G. 8, Walker
Clothes pounders, W, T. Robertson..
Coffes ronster, Caldwell & Pleitz. ..
Cuffee ronster, A, Jungelas.....
Coflin, F. HL. HUI(r) ..........
Cooling board, T. H. Graves............
Corn shelling machine, J. Lippincott, Jr
Corn stalk cutter, J. P. Brower....
Corsot, M. P. Bray....oev vureeens
Cotton cleaner, J. Groaves............ouiis
Cotton cleanor and condenser, J. Groaves.
Cows, restraining, B. B, Mann ..........
Cruteh, .. F. Weoldon.......
Cultivator, R, W. Alexander..

canes 190,175

Cultivator, A. Busenger . 100,250
Oultivator attachment, Hubbard & Robinson ..... 100,528
Cultivator, vogetable, ete., W, PIOTCO. .0vuvereneess 190,47

Curd cutter and ngitator, M. P, Jnokson.. ..
Dental tool, Babeock & Muson
Dish holder, . C. Milligan .
Draft equalizor, J. M. l’umoy
Draft rogulator, T. BaXor .............
Drawhead platos, former tor, J. Groon
Draw framo, stop, J. llullmmh.
Drill pit, M, John............
¥ave trough, P. Snyder. .
w)mr,.! ¥, Monmn ..........
Electro-magnotio motor, \\' W. Gary.

vennees 100,219
venseees 190,118
L0n 100,452
Loe 100,902
.. 190,181
+vr 100,015
ver 100,127
o 190552
veo 190,532
ver 100,298
L. 100,00

Eloctro voltalo bolt, J. Bryant, ..... 100,279
Elovating onrth, C. ¥, Milliken. cevene 190,284
Embossing press, D, Koenlg .... ooe 100,145

Emery composition, B, L, Buad.... . 100,125

repest thern,  If not then publisliod, they may conclude

Engine and propoller, Gray & Noyes .. . 1w 82
Engino and propeller, G. ¥, Noyos ..., + 100,855
Fxorcising maohine, A, W. Loxior . : . 190,161
Extnust steam, utilizing, W, ¥, 'l'humu.......... 190,557

Ironing table, Hotchkiss & Hebard.. .-« 190,140

JIb sheets, traveler for, H. S. Lawson.. . 100.2%
Koy fustener, L. W, Kennedy ........ . 190148
Knob latch, reversible, N. O'Brien .. . 190756
Knob latch, reversible, W. E. Sparks ...... . 190,162
Enob, metal covered, McManus & Colburn........ 190,349
Knobs to spindles, attaching, W. Sutheriand ... . 19,351
) £ T PUTTEN FR R B P TR R 190,112
Lamp and blow pipe, spirit, S. Needles. - 190240
Lamp bracket, Bliven & Parker....... . 180,271
Lamp burner, J. Rasch .. ..... y .. 1902380
Lamp house, car, J. Stephenson... . 190,259
Lathe work, carrier for, G. Harman. .. 190187

Lathing, metallie, J. W.Kensett (r).
Leather crimping machine, A.J. F. Howard
Lifting tongs, J. T.Campbell... ............
Lightning rod, N. VAR OO0 .. cvvirinnninannnnn

Lip and strainer, F, G. & W. F.Nddﬂn'hlu.... 190,155
Look case, C. H.LambKIN. «.eevienrrenerarainenass. 190841
Lock for cell doors, G. ROPes. .........
Lock for drnwers, oto., Eggo & Smith. ...
Low wator alarm, Bingham & McTighe...
Magazino fire arm, Wetmore & Bennett. ...
Manure, distributing liguid, J. D'Hourouso. .
Manure spreader, J. 8. Kemp....
Mashing machine, J. Brandenburg...

Metal composition, . Porter .....coveeiiieiann... 190,361
Metallic surfaces, stippling, R. Dimos (r) 7,656,7.657 7,658
Middlings separator, C. N. Smith... «ooovviienn... 190,
Millstone feed rogulator, N, Hamer .
Mining drill, T. J. Morgan. ....
Nall machine feed, B. F, Rice. ...
Nut lock, F. L. Willlams ...........
Ore grinding machine, 3, Trumbull, .
Ore roaster, revolying, J.«Howall, .
Ore separator, wet, W. Hoopor. .
Ores, ete., crushing, W. Hooper, .
Ores, sludge from iron, W. Hooper
Organ sction, reed, R, E. Letton. . ...,
Paint composition, J. Fetzer ..... .....
Paint composition, roof, A. Bluisdell ..
Paper pulp drosser, W. C. Tuttle...........
Paper rolls, drossing, fly bars, J. H. noblnson 190.81‘8
Paruvaseline paste, B, L. Budd .
Peg flont, W. B, Arnold...
Pen, fountain, Borlio & Iamboloy.
Pen, fountain, A.T. Cross ..........
Photographle printing, O, 8arony ..
Piano sction frame, P. Gmehlin....
Planofortekey, U. Pratt... ...........
Pipe and cigor holder, J, T. Connolly..
Fipe elbow, W. Borrman,....
Pipo tongs, A. H. Jareck! (r).......c...us
Plow cleaning attachment, J. H. Storm .
Postage and revenuo stamp, J. Sangster .
Preserving meat in traosit, J. Campbell ,
Printing press, plate, H. W. Browne.....
Pruner and frait ploker, A. L. Bovans,
Pruning shears, HLT. White............
Puddlers' balls, squeezing, B, Suckow..
Quilting mnchine, A. Beok ........
Radiator, steam, W. M, Fuller...
Rallway rall joint, G, H. Grant.. ...
Rallway ralls, carrying, A. J. Gustin,
Rallway carrler roll, A, J, Gustin ......
Rallway signal, O, & F. Halso ........
Rallway signal, electrio, C. S, Shivier .,
Rallway wheel, J. A. Osenbruck ., .........
Rallway electricindicator, J. 1. Conklin, Jr ..
Ronmer, A, GoAdard.. .ovviveiiinns
Refrigorating oystoers, J. O. Jonos .
Rovolving fire arm, D, Moore........
Rock drilling machine, A. J. Mershon.
Roofs, snow guard for, G. ¥, Folsom. ..
Rouge pasto, composition, B L. Budd.
Rowlook, I'. A Dunlolson . ....ovveiinies
Hafo, burglar proof, A, T. Woodward ...
SafoLy pin, W, A BUtlor, covveevssneeanssn
HSauh fastenor, J. Hatal. ...,
Sash fastonor, W. Kemp, Jr..
Haw blades, making, J. A. Housa ..
Beales, snok, 18, A. Martin......
Saraw driver, B, I, Budd..
Sottoo, A, Taylor ...... Vaus
Bowor trup, T AL PAIMOr ..o, vvineeres
Sowing button holos, T. 8, Huntington. .
Sowing maohine, ruMor, oto., N. Wilson.
HBowlng muohine shuttlo, D, A. Daly,
Sowing straw, Blackburn & Mooesloln. . .........
Bhoot tron, apparatus for plokling, J. D. Groey,.... 190,818
Blhioot lron vessol Joint, ¥. G. Nledringhaus, of al, 100,244

svenees 10007

o0 100,181
«ee 100,400

e 180221
wili, 10113
e 100340

wranns

[June o, 1877.
R,e.lm s, npp'-nholmnr 19045 | Siato and book earrier, J. Haggerty 10504
Fare box, J. B, Slawson . S T 19025 | Sleeve button, J. W, & L M. Miller. . 10
Fruoot, Dnmmer & Mulm-ln-m . 10,28 | Sleovo tutton and stud, A. Goll, . 1020
Panoet, F. Messmor. . 19050 | Sleeve or enlf battaon, C. 1., Ross...... . . 10,0
Fonthers, renovating, " L "-!m-‘r snerevas o 190,006 | Soda water npparmtus, F. W, Y fesshrock. 190,206
Felt, non-sonducting, 8. Radeliffo.. ............ 190,15 | Sower, broadeast, L. Coller . coe 190,984
Fanoo, P, KIrby ..ot 190,29 | Spark arrestor, Brayton, Jum- & l-‘nmrh . Wngs
Fonoe wire, barbed, D 0. R\ovl‘r 190,167 | Spectacios, 1. 8. DO, ..cuviviiriinsaiernsins : 190,15
Fireo sseape, E. I, Lake ' 19002 | Kpring, colled, A. B. Davis..
Fish hook, spring, J. 0. King.... 190,221 | Staples, ote., presonting, J. “ Blvlnh"
Flat Iron heater, O. ¥F. Monfort oo 10357 | Steam boller draft regulator, A. O Noroross . 190,04
Flour bolting machine, ¥. Falstel. ... « 190,32 | Stoam boller damper regulator, 1, C. Kellam .. ... 1905%
Flowaers, artificlal, &, Potts v 10218 | Steering apparatus, K. 1., Young.. cevess MOATT
Frult dryer, . L. Ryder (r) v 7561 | Stercoscope, M. J, Rice .. 1030
Frult dryer, automatie, A. Q. lhvynnl - 100508 | Stilts, J. 8. Ebert.................... . 190,054
Furnace for heating stoel, J. B A rm-lmuu (r).... 76| Stovefine thimble tile, W. Kon-lall _____ . 190,45
Furnaoces, feeding steam to, W. Ramsey o 190,507 | Stove, gasoline cooking, 3, W ollington. .. 190 50
Goge, B, F. Stoner e T T I T T O L 10,20 | Stave, oll and gas, D. W. Goodell.. .. .. . 1oaR
Gaitors, ote., making, P H-u lu-r {r). 745 | Stove pipo safe thimble, A. F. Wright. .. 190,40
Gas genorator, T, 8, Stewart ........ : 100,168 | Stove plate, H. Miner. .................. .. 10028
Gate, swinging, J. R. Brott, . ... 100,186 | Strainer patl, W. H. Thrift,........ . 1o
Graln erusher, J. & R. Rold voo 19020 | Ton nnd coffoe pot, R. A, Gardner ., .| cre-ees 190,305
Grain distributor, J. W. Lowis o 1029 | Telograph soundor, Bunnell & Goodyear | vee 300,191
Graln redueing apparatus, O, Balley......... . 100150 | Threo horss equalizor, J. Pratt, Jr............. oo 100,254
Graln soparator, . J. HOrtOn. .. c..oooiiiiinnnnnens 190,57 i Tickot puneh, J. 8. Foster ....... B veo 190M0
Gmto, J. A. Mofmitt, ... . 19025 | Tickot punch, C, B, Parks.......... . MDY
Grinding mills, ndjusting, Wm-hmn .k R.mlnll 190 204 | Tire tightener, 0. F. A. Faulkner . «oo YO0
Gun-cloaning brush, B. L. Budd. . oo 100123 | Tiro tightener, C H. Jacobs....... . 10m
Gun-cleaning ease, B, L. Budd .. oo 190121 | Tire tightener, F. T. Stone.. ... <o 190,108
Gun-cleaning rod, B. L. Budd ..., ) . 190,183 | Tobnoeo pipe, H. D. Haraden. o 190321
Guns, feld wiper for, B, L. Budd........ . 190,124 | Tollot ense, G. H. Orain...........0e e 1902857
Gutter and moalding, H. Strater, Jr. «.. 190102 | Tool, combination, J. L. Willlams . 190,307
Gutter hanger, O. M. Peet............. oo 190350 | Toy wateh, J. G. Powell............. . 1000
Hamess check hook, 8. W, BUCKkDOY . ccovvnvnnenns HO164 | T pener, J. F. Woll R secsvs . 1007
Harrow, J. B.Greene .. ......ovvievinnsns s e (RS 190,210 | Trough Jig. W. HOOPEr .. c.oovicvs crvinns . 102:
Harrow, T. J. Holmes, 8Sr.... oo 10222 | Tub, pall, cask, oto., Farley & Richards.... .. 19029
Hay elevator, (. S Kersbaw «+o 190,537 | Tarbines, combining, J. T. Welham. .. . 190072
Hay olevator, H. C. Stouffer, .«. 190384 | Urinal for Invalids, B. H. Olmstead. ST
Health NI, A. W. Lozlor.....oooviinnnnes .+« 190,149 | Valve for air brakes, 8. B. Knoeland.. . 19023
Health lift, A. W. Lozler..........cv covanns ... 19015 | Valve motion and cut-off, K. O'Nelll. . 190245
High pressure engines, relieving, T. Shaw. lm Valve, safety, W. M. Emst........... «
Hioge, J. S. Lash.... ... 19038 | Vehicle running gear, F. A. Presko. s
Hoisting apparatus, D. Brobston mo.n, Veloeipede, W. 8. Mitehell........... s s
Horse detacher, W. A.Clark ......... .. 190197 | Ventilator for chimneys. J. Drake.....
Horse hay rake, H. H. Hatheway (r) .. 7,648 | Ventilator for vehicles, J. E. Richard.
Hose carriage, 1. W. McGaffey..... voe 190201 | Wagon body, metal, S, P. Graham. ..
fee conveyer, A. Hunt,......... ... 190144 | Wangon end gate, 8. D, Davis. ...
Teeplow,C. A. & T. L. Hlles. .. ... 190216 | Washboard, J. M. Gorham ....
Indleator, office, J. R. Cluxton ....... ... 190282 | Washing machine, J. H. Brown..
Injector, steam engine, G. H. Little (r). . 78553 Wuhlnx machine, H, G. Bobenm
Inkstand, H. H. Burrington.......... . 180,102 | W hine, R. Talmadge...

Watch dust cap, L. D. Merrill ...
Watch, halr spring stud, F. M. Martin
Water closet, J. Zane ..... cccees seuees
Water closet protector, B, B. Brown
Water closct valve, M. F. Gale..
Water governor, C. Neab........
Watering pot, garden, E. Hunter.
Weighing liquids, J. G. Vallentl

Windmill, E. H. Earle.......
Window sash, L. Landeker..........

Wire coiling machine, A. D. Ho!hmn
Wire draw plate, J. W. Cameron. ...

Wire, ete., looping, Woodbury & Cole .

DESIGNS PATENTED.

9909, —~HANDLES FOR TEA SETS, ETC.—E.
Plainfield, N. J.

0,950, 9,51 . —CAsSIMERES —T. Holmes, Brooklyn, N. Y.

9,952, 9,958, —CAssTMERES —H. A. Kimball, Pascoag, R. L.

9,954.—~TOoWEL BoRDERS.—R. T, Wobb,
land.

9,855 —NECKLACE.—H. W. Woods, Brooklyn, N. ¥.

[A copy of any of the ubove patents muy be had by
remitting one dollar to MUSN & Co., 87 Park Row, New
York city.]
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free. Bﬂ\mo\ & Ca,, l'urlluml. Mo.

The Umpire Measuring Jar

An indispensable requisite In overy
kitchen and bakery, For measuring, in-
ntoud of welghing, & nour Flour, ote,, und
for Liguids by the quart, pint, and Tl
ounce. N

RETAIL PRICE, 50c.

Samples sent on recolpt of price,

Apenta wanted everyiohore, Aulﬂn-u

v \II'IRB Iol ANS

| Blake's Patent Stone & Ore Crusher.

; NEW PATTERNS, with lmportant im-
vrmrhml lmprov -vx . and abundant
Istrongth, ’l‘hls ist Aly maehing usod
by the principal \h \u 1AL, 1L

land MINING CORPORATIONS and

Do you nosd o good Saw Gummeoer or
AW ML TN o s

EXTRAORDINARY, With cogravings: price, 81,

e TRACTORS In the Unitod States
[k "lm? o fnai Ifu(ro-; 0 countries, for bronking hir
WONDERFUL «'ﬁ"&'ﬁﬂ-’ff "-{Icn~l:)r\:r‘5‘r'c'l'n‘ ':?ﬁ 'hr\nr' MUDRLADCON TO ANY HIZN,
v Y ! Ifar oirouline, - Addross,

timos the price of the hook.
(lultl Meda) has boon nward-
od the nuthor, Dosorlptive
l-lnlllur:u.nl fn-n- Address
H, PARKEN, No.

4 llulnneb Stroot, Boston

BLAKK Crusunr Co,, New Haven, O,

AND VALUABLE
MEDICAL WORK.

FRIGTION

"IN ALL Illl\m-. NUT PROVERRIALLY IN \ju MANINM,
AHESUPIEMYE EXCRLLENCE IS SIMPLICITY, Jaa, Watt

— The 0ld Reliable Heald & Sisco Pump

LJLUTCH S 4 (,urrlvn 01”' tha honors at the CENTEN«

ELE VAT RS TAL, Tho awavd of the ""'lul'ﬂ in

VOLNEY W MA¢S

bum'ul on (ty “NIMPLICITY, eom-
-‘(JN - "b P}‘ Jv h No highor prajse conld be given, but no award what-
| OVOr Wias nocossary o Mn-nulh--n the contidence of
thousnnds ulrmuly Uning thewm, Whonover subjectod L 11
sOyoro A»ru-l ool toats, thoy hoave always proved thelr
" hl e onn exoel o slmplieity, lruuwlnluu- v
:"::’:é AP,!{':{.:‘?'(?S’( "55! l‘l'n'- ‘z;:”nnhu:‘p“p l?ﬁ»‘:”“ vit ';u'lll)r. ‘uml chonpnoss,  Capac ll) of "unn llll’:";‘ll‘l‘l‘l‘:'
orders recoived in IAJ::::'m byd u'm- 2eh will Imalnllron-d Lumln-vl ‘mllun- u-lhlrl‘{‘ ot u;l::::,'.“&:": ‘I;" Lo
fron of frolght chargos by Mr. Colling, who will leave uu- ¥or Papoer Makors, Ta
. three hundred papor
I "1:2:3?.1.':.""6':.‘».‘." n\\l‘:nlru l,l'l'l)l:: 1‘15‘;:-':\ h"v;“-"rl'l“‘ llnn'nnu s
157 Gr, Portlund St, W, London, Englund, :'l‘l""] Py are nxod in .;rq{}‘u’.l.‘(lu nrl'1‘“:\'lunll.nln(n'.mt‘nn:lll:::
[ nearly overy conntry In the wo
Maker of the Harley Binocnlar Microscope. it o
P s ] romlum- awardod at mr r nln‘m ) d
P"OTOG"A P"" Al"';\- “‘l?.rl.y“,;l\['l in 1872, and an award for Npecl n‘ Mot o
ATUS & CHEMICALS
(m Alrsctions, Qlo No toy ; takes plotures

) Iustitute In J572. Send for lllu-(mlml
:-'a:‘x‘llﬁ:ll::l“-;?“;h :uu-- with 18 puges of cortificatos und

n, & and &
will take pla

The Bahibition «
: i May Sist. Those who de
nﬂh.ru f 1 ru.- ole

N. F. BURNHAM'S

WATER WHEEL

Is declared the ** dunI tprbine,*”
by aver 600 pors ) by 'ul'n' nnd use
them with .mn ana n.u gnte open

uwmphlots Froo
N. F. Illl(\"\\l. York, Fa

SAFETY HOISTING

Machinery.

« No. 558 Droadway, Now York

YALE VERTICAL MILL.

Tron Frame : Fronoh Buares; Self.ofling
~elf. luhnv-d Belf fooding : Long Bear-
ng» Best, Simplest,
Chevpest, and Tor qualie
and quantity ground
L0 MUPerior

YALE IRON WORKS | —

NEW HAVEN,

OTIS BROS, & CO.

CONN,
VANDERBURGH, WELLS & CO., MA.
CHINISTS' Pattorn and Brand Lettors, ote, Complete

Nowspaper Outtits, Engravers' Boxwood, ete
15 Duteh Streot, cor, Fulton, New York

\‘ " n\\ul in your own town, Terms and 8 outit

) free H. HALLETT & CO.. Purtland Maloe.

I'r PAYS tos0ll our Rubber Hand Printing Stamps
Terms freo. G. A, HARIER & BRO., Cleveland, O

S5 () O SOREW.CUTTING 00T LATHES
')"”- Foot Drill Prosses. ;‘n'.’ for Clroular

I L. SHEPARD, ('lnrll’nluull 0
BIGPAY
10 Ouwtpe

5- ~ - ~ o 1
b.).l - bn ’ l' u ‘\ 10 Kl.l(g ':\:urnnlL Maine,
BELLEFONTE

Water Wheel.

This wheel is offered to the
sul-llc with the fullest con-

dence on the part of the
proprietors that, after 12
years' experience In the
manufacture of leading tur-
bines, they have produced a
wheel thut, ander all crroum-
stances, will falnll all the re-
quirements of a first-class
wheel, combining durability,
efMciency, and Jow price
Information given on appli-
cation to

WM. P. DUNCAY & CO,,
Bellefonte, Pa.

Pond’s Tools

Bn_lno Lathes, Planers, Drills, &c.

| for Catalogue. DAVID W, POND, Successor to
LLLIL:W POND. Worcester, Mass,

WE ENAME L
InFINEJET alACKovtry varietyof turned woeod werk
parvts of machinery, casting’s tinware and other metsl
verk ENAMELED JET €0QDS. mund ormetal, made ta or d-r
MERICAN ENEMEL CO.IT Wasnew STPROVIOENCE. B

lou pll Our RUBREM PIINTING SraMes.
Trym- free. TAYLON & CO.,Clovoland O,

Free,

PUMPS.

PHILA, VIR

STEAM

'»l/l'l)"ﬁ)"-‘-l.\l. .

PANIIS, SEW -th BALTIMORE, BONY
pd for cirouiar wnt  pate d lmprovements,
iR -“K“/\IKH. ¥ WORKS CoO,,
Prices Heduoed south Norwalk, Conn.

u:-l«u]u”ur AVPARATUS Dl LL
omnplete,

: 1
FSe. printed instructions, chemicals, etc.,
-,,.,,. B SAUKMASNN & €O, Manufato.
rers and Dealers 1o Photo. Bupplie % Vean

ﬁ. treet, nenr Vulton, New York., Send stamp for
cifrrwiamn

WESSELL METAL, A PERFECT IMITA.
tion of gold in culor ..'1.1"-14 , for maoufscturers of

Imitation jewe
Weae ls \I-\r A! 3

'r.u workers in fine z--x‘p:-

wetul by NO. 20 Ent T ™., .

U. 8. PIANO C0,, 810 Broadway, N. ¥.

AYER & SON'S. MANUAL

l\x Adrmhrn
A complete guide 1o ad vertisers,

A necessity o all who sdvertie. L: mmm e uuuvn. L.
—The mowt complete and reliable work nl tu kind,
nr -hu/ g - te, — Ment freo toall who

s Adv.n sng TIMES BLH.I)I'(!}
3\14. hl"-T'\ PHILADE LPHIA:
(-rl our stimate before making soy advertung
contrasts,  Our business is . Facilities unsas
passed, Prices the lowest, Tonms the Dest,

Ql-)ld.)’ at home. Agents wanted. Outfit snd
LS terms tree. TRUE & OO, Augusta, Maloe.

Lathes, Planers, Shapers, Drills,

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

 BAKER’S
'Rotary Pressure Blower

ILSVYX

Warnn(ed superior to any olbn.
WILBRAHAM BROS.
No. 2318 Frankford Avenue, Philadelphia:
SAMPLES FREE. &
L. FLETCHER, 11 Dey St N. Y.

NTO $10A D AY TO AGENTS,
|n¢-~ catalogue.

P\Tl NT SCROLL AND BAND SAW MACHINES A_
v;n\‘lnhly CORDESMAN, BGAN &£ 00, uncmn..x,

Wood-Working Machmery,

Such as Woodworth Planing, Tongueing, and Grooviog
Machines, Danlel’s Planers, Richardson’s Fatent lo-
m\-cd enon  Machines, Mortising, Moulding, and
Saw Machines, and \\ 00 d-Working Machinery gene-

A tured b
"‘“' B RUGG & RICHARDSON,

\VlTﬂLRB"
= Salisbury Street. Worcester, Mass,
(Shop formerly c.(\.*np.\—d oy . BALL & OO

DEA

free. G.J. WOOD, Madison, Ind.

Shaping Machines
Have novel device for

length of stroke whilein mo(m
automatic down feed,
P_quick return.  Four sizes.
8 Patented 1868, 1871, 1874,

Wood & Light Machine Co,
Worcester, Mass.
Manufacturers of all kinds of
Iron Working Machinery

Shafting, Pulleys, &c.

[\ NEWPEPARTURE. IRttt

L -ulh Hotal snd traveling (urnn-&
S A GRANT & . manulastaters o 13
PAVER, l.l.t.-dl Home 51, C1xcINxaTi, OMI0.

II IIII'IT waoucm’

&G DE)
Tm; UNION TRON MILLS, Pittsburgh, Pa., Manu.
facture

Girders (patented),

The great full which has taken
Iron, and especinlly in Beams used in the construction
of FIRE PROOF BULLDINGS, Induces us to call the spo-
olal attention of Hogineers, Architeots, und Bulldors to
the undoubted adyantog
structures; snd b
of Bections—which wi
mnlnmylnlln the
COST CAN HE A 4
cost of Insuranee avolded.and the serions sos and in-
terruption to b » caused by fire: these and Hke con-
slderations fully § fy any sdditional first cost, It I
Lol {, thut wore owners fully aware of the small
difference whioh now oxists botween the use of Woud

nt ou um»lltull\m t
1 firo !-n-nflrul ding

W shall bo pleased to furnish ostimutes for all the Boams |

oomplete, forany Afle structure hat tho difforence
be ascertaingd,  Address

GLE, BROS, & CO., Pittsburgh, Pa.

in cost may at o
CAL

- qn v
POCKET COIN DETECTOR.
Bleo of & silver dollar, No connterfolt coln
con be mnde itowill not detect, 25 conta by
il Agonts Wanted, Liberal discounts
J. W BUTTON, 6 Liberty St., New York,

GLASS OILERS, & Honiiviss chreular,
BRADFORD MILL GO,

Successars Lo Jaa, Brad|
HANl'lAl‘TUKiIU 0'
Fronoh Buhr Millstones,
| Portable Corn & Flour Mills,
Smut Machines, eto,
Also, dealers in Balting Clelhs and
General MITI Furnlading,
] Omon & Pactory, 168 W, 8d By,
CINCINNATI, O,
JORBlewary, Pres. W.R.Dublnp, Seey
llN'X‘ ON APPMOA’I‘IOH.

rnwu.uw g

roforences.  Add

pactnesn, and porfoction of
Speclal NOllce. Mlcroscopes' n-rh- Ly over othoer oen rmurﬂ pumps, wnd Rlways
Hoglund for Now York st the end of the month. tion, or for nnzl purpose w r}nu unmny of wiater
Pramps nnd Eogines” combined, udaptod L0 nonrly ovary
lon&" e HEALD, BI800 & CO., Baldwinsvillo, N, ¥

WORKMANSHIP '
A 3 page dlustratod ostalogun of Mioroscopos, ()bjno. nn it In nlm(rluinl( Impossiblo to devike n pump
or other fluld {8 to be ralsed, the Hoald & Sieo Pump
CHAS, COLLINS, Microscope Manufacturer,
Kind of work, on hand and bullt n shart notieo.
L 4% Mommouth 8, Jersey Ciby, N, J. |

Sond e, for loo nauo( n‘nlu(un

}-f I'ng‘-o: b v "?D ﬁl-‘n‘-‘fm.'ffil"
Tomw £l ) .

Nt s worth 81, GOTRTIAM
& CO., Boston, Mans,

SPECIAYL, MACHINERY, TOOLS, )IODLL~ AND
Patented Articles made to order hy A POOL & CO., |
06 It I Ave., .\lnrkut St N!n(lnn. Nowark, N.J.

\"B~ﬂ R l-,l‘lE\ ED. \0 mudldnc Book

of lmproved vrrmu.hl fron Beams nmI,

\inco In the prices of |

Fire I lun{,

nudd Tron, that in many cases the Intter wounld bo adoptod, |

to travel sad sl to Dealers s

ANTED MBN 3310 iaa “himacss 208 tnmp pact

PEDDLING. Salary liberal. Hoteland travellng cxpesses
pald. MONITOR LAMP CO,, 204 Maiz St Coseoawaxi, Umo.

LEFFEL WATER WHEELS. {

With recent improvement
Prices Greatly Rcdnced. r i
7000 in successiul operation.
FINE NBW PAMPELET FOR 1877, 3
Sent free to those interested.§™

James Leffel & Co,,
Springfield, O.
109 Liberty St., N. Y. City.
« A more Ingenious

TH F 'l‘R;l’:\\"l‘ ];OY ‘ * picture than the

Toll-gnw Sent free forstamp. E. (‘. Abbey, Bummalo, N, \

$9B BT

A::‘.hni
GANDY& NOVELTIES -
PLU'MBAGO. PLUMBAGO.
Usors of Plumbago, for lubricating and other par-

poses, can be supplicd with the finest quulity by
THE EAGLE PLUMBAGO COMPANY,

Uwchland, Chester Co., Pa.
Nmplrs and circulars sent on um»hmuun.

. 8 YTy s »
W \\'IH)— FOR MONCLOV \ \T.\TE
‘ul Coahuila, Mexico, n man who knows how to make
Star Candles, withont the use of Sulphuric Acld, capa-
{ ble to put up und put in runniog order the necessary
npparatus, superintend the mnnuhwluruu IPOCCKS, and
tosch samo to the partios interestod. AQ ?) nml state
tors to GOLDFRANK, Flt I\
San \ulnn\n Tuxu.

THE SUCCESS.

Why Is the Success ahead? Be-
onune it greal merits wore aftested
by the managors of the lato Centens
nlal in oansing the trst award on
Turbines to e given It and In so-
locting It ms tho Stasndant W heel for
atimating thr leakage of the wheols
of the world there represented,
Beoase (8 gives over N ot of
pomvr umh"' PART us woll an yoLL,

- send for dosoript -
phlot and Prico Tast 10 8. 31 BAITHL York, ba o o
l kol

25%| MONKEY \WRENCH | 35¢

A strong, convenlent, and durable Tool, for the fuctory,
shop, farm, ote, SAnoh, 26 conts: 10-inoh, 85 vonts,
For elrenlnr, nddross BOX 1000, Phila,, Pa.

N OF makors of usatul and ulo.
PATENTEES i s
‘ c riiglae mullln mr ) w&tr url nnhmd
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Aduertisements.

Page, each insertion ==« 75 conts a line.
"I“;.M ench Inseriion «=-81.00 a line.

Bngravings may Aead adoertisements al the same rate
per line, by mesrurement, ax the letter press.  Adver-
Be received af pullication fice as canly |
Here 1s a Hand Drill which
is more perfoct than any
other In this market. It has
an adjustadble chuck, which
will hold any sizo drill from
1-100 to 1-S of an inch. The
Jaws are made of Steol, the
Stock of Malleable Iron, and
the Head of Rosowood.
Welght, one pound. Sent |
by mall, including six drlll
polats, to any part of lho
United States, on recelpt of
£1.%5, postage propald. For
sale at
Stores at the same price.

74 Chambers St.,
NEW YORK.

CTUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coﬂ‘ee, m
Dryine Machine.
Poiishing Machinex.

Coffee~-Hulllng and
Coflee~Washing

Machine. Helix Sugar Evaporator.
ST LPHE LOW & CO., & Cedar
N M eare. MUNOZ & ESPRIELLA. & Pino

Street. New York, are Mr. Guardiola’s Agents, and they
will give prompt attention to all orders for any of the |
sdove machines.

MlllSmnes and Corn Mills. |

We make Portadble Mills, Smut )h—
chines, Packers, !ull Picks. Water Wheels, Pulleys. and
Gearing, specially adapted to Flour Mills. Send for
cataloguo.

OFSC- J. M. NOYE & SON, Buffalo, N.

[ESTABLISHED 1846.]

Mumn & Cos Patent Offices.

The Oldest Agency for soliciting Patents in the
United States.

most Hardware |

Millers Falls Co.,

alt, Corn, Cocoa, and Grain-|

b L
ITEERR

Just out. 10,000 coples new edition l-‘\l L)
100 of valuable information about N
nddrm on poﬂal oard to

ESTABLISUED 1844,

f JOSEPH C. TODD,

! (Formerly of Todd & Rafforty), EXGINurand MACHIN.

15T, Flax, Hewmp, Jute, Hope, Oakum, aml Hagging
Machinery, Steam ‘uulnm Do Ic-n ole.  Also Agent for
mv colobrated and improved Rawson & Ristinger Holxt-
Engine, I will furnish specifioations and .-..h,...n-. for
ul Kinds of machinery. Send for descriptive clroular
and price. Addross
J. ¢, TODD,

10 Barelay St., New lorl. or Paterson, N. J,
i"('l“ QALE-A .5-"1"!\)‘ I‘ﬂ‘\'l l( HARRISON
)loller. nearly now, b .IA\HN BINNS, Iron Founder,

27 Walworth St., nm-{lm.

‘OW-(‘()!nl'\'Tlﬂl E STEAM BOILER AND PIPE

'COVERING

WITH ““AIRSPAC l-"’ lﬁll’lto\'
Saves 10to 20 per cent, Cl KRS SPENC )~.
Foot E. %th St. N, Y.: nt. ..1 8t., 8¢, Louls, Mo,
Nlagara
| =—— Steam Pump Works.
ESTANLISUED 18N,

CHARLES B. HARDICK,
No, 23 Adamnx Strecot,
BROOKLYN, N. Y,

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANKLI, V. Pres’t. ], ). ALLEN, Pras’t
1. B, PIERCE. S&'Y.

Wright's Pat. Bucket
Plungers are the best.
Varrey Macuxe Co,
Easthampton, Mass.

S

:
:

HO)[E -MADE TLLESCOPEh.—D irec-
tions for their construction, with cnzmﬂuga show-
ing the proper arrangement of lenses and tube! B{
Prof. Van Der Weyde. Price, 10 cents. SCIENTIFI
AMERICAN SUPPLEMENT No. 1.

GUILD & GARRISON,
34 to 44 First St,,
lmumburgh N. Y..

STEA;I& PUMPS

for

Also Vacuum Puam
Vacuum Pans, an
Air Compressors.

THIRTY YEARS' EXPERIENCE.}

MORE PATENTS havo been secured through this
agency, st bome and sbroad, than through any other in
the world.

They employ &s their assistants a corps of the most ex-
peri d men as iners, specification writers, and
draughtsmen, that can be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled them-
selves of Munn & Co.’s services in examining their in-
ventions and procuring their patents.

MUSN & CO. in connection with the publieation of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer :mh inventors, prepare drawings, spe-
cifieati and s, attend to filing spplications
in the Patent Office, paying the Government fees, and
watch each case, step by step, while pending beforethe
examiner. This is done through thetr branch ofice, cor-
per F and Tth Sts, Washington. They also prepare and

file caveats, procure design patents, trade marks, and re- 3
Issues, attend to rejected cases (prepared by the tnventor |

or other attorpeys), procure copyrights, attend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish coples of patents, and, in faet, attend to
every b h of patent busi
eign countries.

A special notice is made in the SCIENTIFIC AMER. |

ICAN of all inventions patented through this sgency,
with the name und residence of the patentee. Patents
are often sold, in part or whole, to persons attracted to
the invention by sach notice.

Patents oltsined in Canada, England, France, Belgium,
Germany, Russia. Prussia, Svain, Portugal, the British
Colomes, and all other countries where patonts sre
Erantod, st prices greatly redoced from former rates.
Send for samnblet vertaining specially to torelgn pat- |

ents, which states the cost, time granted, and the re- |

quirements for each country.
Coples of Patents,

Persons desiring any patent lssued from 155 to Novem- |

ber 26, 1867, can be supplied with official coples at rea-
sonable coat, the price depending upon the extent of
drawings and leagth of spoctfcations.
Any pateut issuod since November 27,
time the Patent Office commaenced printing the drs wings |

and specifications, may be had by remitting 0 this of. |

Boe §L

A copy of the elsims of aoy patent issuod since 1638 |

will be furnished for §1

Whaen ordering coples, please to remit for the same as
above. and state nume of patentee, titls of Invention,

and date of patent.

A pamphlet, containing fall directions for obtalning
A handsomaely
bound Heference Book, giit edges, contains 16 pages
and maoy engravings sod tables Luportant to eve Ty pate

United Btates patents, sent free.

both in this and in for- |

INT, at which

MEN OF PROGRESS.

Persons desiring to secure & copy of this magnifice:
l-:nmﬂng can do w ut the foug-rln‘ greatly reduced

year
ving, with SCIENTIFIC AMERICAN and
SUPPLEMENT, On¢ year

10 ™
This large, rare, and splendid STEEL-PLATE EXGRAV-
ING, entitled ** Men Progress,” Is one of the finest
art-works of the day, poaseudnx a rare and
value over o mcturvs.by reason of the

sccuracy of the personages it represents e scene of
the picture is lald in the ;:reu! hall of the Patent Office
at Washington. The grouping is spirited and artistie,
\mnn&the persons represented are the following emi-
nent venmr:
8 F. B
CYRI
THOS
WILI

<« «=s. Electric 'l‘clcgnxlh
Hoapw

PN T A, First Monitor

AM BOGARDUS.. Jron Bulldings.
JOSEPH SAXTON - ‘Watch Muachinery.
PETER C g Jron-Eolling Machinery.
JOSE RY. cc(m-\! etio Muchines,
ISAIAH JENNING ction Matchon,
RICHARD M. HUE. Fast Printing Prosses.

The plcture, which s three feet long and two foet high,
forms an enduring and desirable object for the adorn.
ment of the parior and Nbrary, It was o ved by the
| celebmted JORN BARTAIN, from a large ullmlnx by

ECHUSSELE, and all the portralts were taken rn-m Ui

Put up in stiff rolled paper cases, and so nt mnll
ytage free, to all parts of the country.

E. formeriy sold for $9. Address
!

MUNN & CO.,
37 Park Row hc-w York city.

For showing hoat of
Ometers. Ovens, Hnl' Tinst I‘I;-v:
Boiler Flues, Super-Hested Steam, O Ktills, &e.
HENR tacturer,

Y W. BULKLEY, Sole Manu
1o

i Broadway, Now Y ork.

‘ ROTARY WATER AND YACHT ENGINES,
| Fifty Dollar Hack-Geared Foot Lathes,
POST & CO., Cincinnati, Ohlo,

AXD
Send for clrous
lars

Address JOIHN A, ROEBLING'™S BONS, Mapufactu.
rers, Trenton, N. J., or 1J7 Liberty Street, Now York

Wheets and Hope for conveying power lopg distanoes,
Bend for ciroular.

 PERFECT

NEWSPAPER FILE

enton and meckanic, and s & usoful handbook of refer- |

onew for everybody.
Address

Price 2 conts, suallod troe,

MUNN & CO,,
Pablishers SCIENTIFIC AMERICAN,
37 Purk ow, N. Y.

BRANCH OFFICE-Corner of F and Tih l‘Lr',cll.l

Wasbington, D. C.

The Koch )'l(rnt V\ln l..r umtnlnl NOWAPOPOTS,
magazines, and pamphlets, bas Dean rocontly improved
| And price reduced. Subseribers to the BOIESTIVIC AM.
ERICAN and BCITESTIVIC AMERICAN BUFPLEMENT onn bo
n;'{-pln d far the l..- prioe of 81,50 by msil, or 1,25 sl the
ofice of this pmpor Heavy board sides ) Inseription
“RMIESTIVIC AMERICAN." In gt Nocossary for
| every ons who wishios Lo preserve the paper
Address
MUNN & €O,

Pablishers BOTEXTIFIC AMERICAN

EXEEEEEFEEEERERRE
1= To LUMBERMEN and SAWYERS, 1

I(NU\ S Hastreated Hand Nook.
sand SAW MIL
EMERSON, SMITH & €O, Beaver ¥

5 ongravings, nnd
Send your fall

(2
A. S. CAMERON'S

PATENT

“SPECIAL” Steam Pump

Is the Standard of Excollence at homo and abroad.

W

n--«- nn application.

3 | TN

[JuneE o, 1877.

THE TANITE CO.,
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
GRO. PLACE, 121 Chambers St., New York Agent,

ROCK DRILLING MACHINES
AIR COMPRESSORS

M
ANUFACTUREDBY B, eicuRockDrit Co.

SEND FOR PAMPHL FITCHBURG MASS

REDUCED PRICE LIST.
Number PRICE, Stoam Cyl Iumpd yl.| Btroke. X
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Mustrated Catalogue sent froe, on np»ll« ution to the
loventor and Solo Munufacturer in the United States,

A. S, CAMERON,
Works, Foot of East 234 St.
NEW YORK Cl‘l‘Y
$3..

PRINTING PRESS

rint -mnh envelopes, ote,, equ
ar siros for large work.
Do your oun Ling and adwertising and
a0 IMmoney, .xmllc-nl spare hour amuse-
ment for old or young. Or it can be made
money making business anywhere. Send
, stamps fur largo eatalogue to
KELSEY & CO., Manufacturers,
Meriden, Conn.,

Steel Castings,

D-rum to 10,000 Ibs. wolght, o
:-':-h- -u'.-x‘ll’nh\ for f;mnnw- trfr“;o:-or';:gf:gie“n%::n :“_In-
s roquiring great stre
rice list to CHESTER ST lPl. (“\\"j‘n's:‘ ?6%&2"}6
WELINA STREET, PlllLADPLPIlL\ PA.

PATENT TOY, SELLS RAPIDLY, RIGIT 3
GEO. W. LORD, ZIChureh Stroet, Phils "T POR SALE.

'LEHIGH UNIVERSITY —Turrox Fm-r

Clvil, \lm’hunlml and Mining Eogineeri
and Metallurgy ; Full Classical Ins n:cuo:‘. P(r:‘;(,c%lm
Gorman ; English Literature ; Internations and Consti-
lu.lrloml\‘ltl‘;n'le ¥ u‘gl:’ulngy nnd‘(‘hrmum Evidences,

or isters, ress the Rev, Jous M. VITT,
D.D., President, Bethlehem, Penna. AV

Best Tempered Cast Steel.
Retail Price, 8 Cents per b,
WARRANTED. [ Seod for Clrenlar.
Fisher & Norris, Trenton, N. J.

+ MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new {flustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

T 1872, 1873, 1874, 1875, 1876,
SCIENCE RECORD.

A fow coples of lhuo s lendid books, coplously fllus. |
tratod, are offered at the following very low prices. |
Persons desiring a mndomm history of the most inter-
esting Facts and Discoveries in the Arts, Sclences, and
Inventions, for the yoars from 1872 to 1576, “will find them
recorded in the five volumes of the SCIENCE RECORD,
now uﬂervd at half the original price

Every Department of Sclence Is troated In these vol-
umes, and the important discoveries of the several years

are not unlf falthfully described, but many of the sub-
Jects aro illustrated with nnely oexeouted engravings,
pre xpressly for these Ann

uals,
Among the subjects, lho following are the most no(e-
worthy, exhibiting 1 form a g
the Progress o! the World :

C lll- MISTRY AND METAI ‘LIJR(:Y
ENGINEERING,
HLAT SOL'\D.
E USEFUL ARTS,
BOTANY AND HORTICUL TURE.
AGRICULTURE,
RUBAL AND HOUSEHOLD ECO\OMY
M \TERIA MEDICA. THERAPEUTICS ﬁYG[KKE
NATURAL HISTORY AND
METEOROIDGY TERRE

ZOO. 0,
STRIAL PHYSICS,

GEOGRA

GEO A:QD MINERALOGY,

ASTRON

BI OGRAPB'\ 'AND NECROLOGY.

Each yearly volume contains about 600 ocuro wel.
lncludlnn o large number of handsom
lndlr:su
o

They are bound in substantial and hnndmmo
and will be malled on recelpt of $1.25 cach, or § for
They wore (vubluhcd and heretofore sold at $2.50 cach,

set of five volumes.

or £10 for tho set.

State, In remitt for o single volume, which year,
from 1572 to 1576, is desired. remembering that the date
of the volume covers tho events and discoverios of the
previous year, Sent by mall on recelpt of price.” Address

MUNN & CO, PUnLISHERS,
a7 Park Bow, New York city.

N'TT

PATI]

OLD ROLLED
SHAFTING.

The fact that this nhnhlnf has 75 per cent. greater
strength, o goner finlsh, s truer Lo gauge, than an “‘
otherin use, renders {t undoubtedly the most economl
Woare also the solo msnufacturers of the CRLENRATED
COLLIXS PAT. COUPLING, and furnish Pulloys, Hangoers,
ote., of the most approved st IM. P list malled on
'Pplh:nllun [ ONES & LAUGHLINS,

'ry Stroet, 24 and 3rd Avenues, Pittabu: {r h, Pa. |
190 8. Canal Streot, Chicago, 1L, and Milwaukie,

Stocks of this sha uniln store nnd for sale by ]
FULLER, DA¥ Boston, Mass.
GEO. % CO. 191 Coambars SCTN. Y.

EAGLE FOOT LATHES,

e i® S e Lo
L
thlo Reosts, Tools, :’vl:: Al mm:'m‘ll -:'d
Circular Baw Attachmonts, Hand 1"lan-
ors, ete. Send for Catalogue of outfits
for Amatours or Artisans.
WM. L. OHASE & CO,,
9 & U7 Liberty St Now York.

PLACE

5\ 1-UITI RMAN, EXPORT AND COM-
Pismion, Mardhags, o, Ja Lagranes lung, Chospaidy
Broadway.

Beat of attention to introduce Merchandise,

Patents, oto, in any part of ropo

THE BEST

AND MOST RCONOMICAL

Boiler nFeeder

FRIEDMANN'S INJECTOR,

MANUFACTURED DY

NATHAN & DREYFUS, Noew York.
108 Tiborty St

Sond for Clireular,

\I UMI \ IUM—~1ITS COHARACTER!
\num Industrial Usos, Alloys, Method of Manufacture ™|
and Cost in Market. A valuable paper.  SOIEXTIFIO
AMEMICAN SUPPLRMENT No, 8, o0, 10 conta.  To be
hind st this oMoo und of all newsdoulors.

BT
X

11 )((*

P.ELAISDELL & CO,,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machinists' Tools.

UPRIGHT prESSE

H. BICKFORD, Cincinnati, 0.

The HOADLEY
PORTABLE STEAM ENGINE

WITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VALVE
THE BEST, MOST ECONOMICAL

Thed.C. HDADLE

= Outfit free. w-nmc«t Write at once to

S5 BMPIRE NOVELTY CO. 38 Broadway, New York.

* POWER TENONING MACHINES FOR SALE
HILLS,

‘NGWE MADE

YCO LAWRENCE MASS.

By s C 78 Chambers St., New York.
SCIENTIFIC AMERICAN
For 1877,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND YEAR.

VOLUME XXXVI—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 157, 8
new volume was commenced, It will cantinue to be the
alm of the publishers to render the of the
now volume more attractive and useful than any of its
predecessorn,

To the Mechanie and Manwfacturer.

No person engsged in any of the mochanical pursuits
should think of dolng without the SCUENTIFIC AMERICAN.
Rvery number contains from six to ten engravings of
pew machines and inventions which cannot be found in
any othier publication,

TERMS OF SUBSCRIPTION.

One copy of the Scuextone Asauueax will be sent
for one year, & numbers, POSTAGE PREPALD, to auy
subscriber in the Uniled States or Canads, on receipt of
three dollars and twenty oents by the publishers,

One extra copy of the Scuesrire AMERICAN will be
supplicd gratis 7or every clud of fre svbacriders at $3.20
each ; or six coples for $10.50 without extra copy.
Postage freo,

The Sclentille American Supplement.

A wookly paper, uniform In size with the SciesTire
Axmcay, but a distinet publieation, It contains work-
ing drnwings of engineering works, andl clabomte trea-
tises on every branch of Sclence and Mechunics, by
eminont writers, at home and sbroad, An illustrated
cover protects the handsomely printed sheets. Price,
$5.00 por annum,  Single coples 10 centa,

One copy @ the SoexTire AMERICAX and one copy of
the ScuanTirto AMERIOAN SurrLesexy will be sent for
one year, postage prepald, (o any subscriber in the
United Statos or Canada, on recelpt of seven Dollars by
tho publishers,

The safest way to remit s by Postal.Order, Draft, of

socnroly sealod, and
astray ; but It bs at the sender's tisk. Address all lotters
and make all onders, drafts, ote,, paysble to

MUNN & CO.,

nruxm,mm

Bmall Tools ov all Kinds; slso G Alt Wlll

-\-r’ x::' r' "u ;mn'nm._rl:-'l-l-l-‘l all Kinds w
W 108, " nes b

Gou W'k WIGTIYMAN, !;‘L.\;'mh'" ““"
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** Bolentific American*
() .mmmox a 00.'8 ?‘
o Phlladelphia, snd St., New




