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ave subject.
The paper which gave riso to the discussion was by Mr,
Brockbank, who detailed many experiments, and onded by
stating his opinion that iron does become much weaker, both
* in its cast and wrought states, under the influence of low
e are; but Mr. Brockbank's paper was immediately
followed by others by Sir W. Fairbairn, Dr. Joule, and Mr,
Spence, which at once put an entirely new complexion on
the matter,

Dr. Joule says:

“As is usual in a severe frost, wo have recently heard of
many severe accidents consequent upon the fracture of the
tires of the wheels of milway carringes. Tie common-senso
~ explanation of these accidents is, that the ground being
harder than usnal, the metal with which it is brought into
contact is moxe severely tried than in ordinary cirenm.
stances. In onder apparently to excuse certain railway com.
panies, a pretence has been set up that iren and stoel be-
come brittle at a low temperatare. This pretcne:, although
put forth in defixnce, not oaly of all we know, of the proper.
ties of materials, but also of the experience of everyday life,
has yet obtained the credence of =0 many people that I
thought it would be useful to make the following simple
experiments:
~«1st. A freezing mixture of salt and snow was placed on
a table. Wires of steel and of iron were stretched, so that a
part of them was in contact with the freezing misture and
another part out of it. In every case I tried the swire broke
outside of the mixture, showing that it was weaker at 50° F,,
than at about 12° F.

«24. I took twelve darning needles of good quality, 3 in.
long, i in. thick. The ends of these were placed against
steel props, 21 in. asunder. In making an experiment,a
wire was fastened to the middle of a needle, the other end
being attached to a spring weighing-machine. This was
then pulled until the needle gave way. Six of the needles,
taken at random, were tried at a tempemture of 55° F., and
the remaining six in a freezing mixture which brought down
their temperature to 12° F. The results were as follow :—

W Needles, Cold Needles.
oﬂunees broke 55 ounces broke

T 64

55 " “ 72 - .

R e - 60 bent

44 & 23 68 ” broke

L R bent L i =
Average, 581 Average, 50§

«1 did not notice any perceptible difference in the perfec-
tion of elasticity in the two sets of reedles. The result, as
{ar as it goes, is in favor of the cold metal.

“8d, The above are doubtless decisive of the question at
issue. But as it might be alleged that the violence to which
a railway wheel is subjected is more akin to a blow than a
steady pull; and as, moreover. the pretended brittleness is
attributed more to cast iron than any other description of the
metal, [ have made yet another kind of experiment. Igot a
quantity of cast iron garden nails, an inch and a quarter long
and { in. thick in the middle. These I weighed,and selected
such as were nearly of the same weight. Ithen armanged
matters so that by removing a prop I could cause the blunt
edge of a steel chisel weighted to 41b. 20z, to fall from a
given height upon the middle of the nail as it was supported
from each end, 144 in asnnder. In order to secure the abso-
lute fairness of the trials, the nails were taken at random,
and an experiment with a cold nail was always alternated
with one at the ordinary temperature. The nails to be cool-
ed were placed in 2 mixture of =alt and snow, from which
they were removed and struck with the hammer in less than
&

The eollective result of the experiments, the details of
which need not be given, was that 21 cold nails broke and 20
WArm Ones.

Dr. Joule adds, “ The experiments of Lavoisier and Laplace,
of Smeston, of Dulong and Petit, and of Troughton, conspire
in giving & less expansion by heat to steel than jron, espe
cially if the former be in an untempered state; but this,
would in certain limits have the effect of strengthening
rather than of weakening an iron wheel with a tire of steol.

“The general conclusion is this: Frost does nof nnke
either iron (cast or wrought), or steel, brittle.

Mr. Spence, in his experiments, decided on having some
lengths of cast iron made of a uniform thickness of }in,
square, from the same metal and the same mould,

He writes :—* Two of the four castings I got scemed to be
good ones, and I got the surface taken off, and made them as
regular s thickness as was practicable.

“ I then fixed two knife-edged wedges upon the surface of
& plank, st exactly nine Inches distance from each other,
with an op ning in the plank in the intervoning space, the
bur being lald scross the wedges, s knife-edged hook was
hung in the middle of the suspended piece of the bar, and to
the hook was hung s large scale on which to place weights

*The bar was tried first ata temperatare of 60° F.; to find
the breaking weight I placed 561b, weights ono aftor another
on the scate, and when the ninth was put on the barsnapped,
This was the only unsatisfactory experiment, as 14 or 241b.
might have done it, but I include it among others, [ now
adopted another precaution, by placing the one end of the
plank ona fixed point and the other end on to & scrow jack,
by raising which 1 could, without any vibration, bring the
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cight to bear gpon the bar. By
up $0 71b. could bo put on while ]
o bo takon offand a large woight p

lowered to the rest, and again after the change was
made. 1 may hore state that a c}sm‘ cipgnmstance W
twioe, which seems to indicate that mere raising o
weight, without the slightest apparent vibration, was equal
in offoct to an additional weight. 8] cwta, were on the scale,
s 141b, welght was added, then 71b, then 41b,, 21b,, 11b,, and
11b,, making dewts. and 11, This wasallowed to nct for from
ono to two minutes, and then lowered to take off the small
weights, which were roplaced by a 561b, with the intention of
adding small weights when suspended ; the whole was then
raised 8o impereeptibly by the scrow, that the only way of as-
cortaining that it wae suspended, was by looking under the
scalo to seo that it was clear of the rest, As soon as it was
halfandneh olear it snapped, thus breaking at once with one
pound less than it resisted for nearly two minutes.

“ Six experiments wore carefully conducted at 60° F., the

parts of the bars being sclected so as to give to each sot of
experiments similar portions of both bars; the results are
marked on tho pleces, My assistant now prepared a refrig-
erating mixture which stood at zero, the bars were im-
mersed for somo time in this, and we prepared for the break-
ing trinls to be made as quickly as could be, consistently
with accumcy ; and to secure the low temperature, each bar, on
being placed in the machine, had its surface at top covered
with the freezing mixture, The bars at zero broke with
more regularity than at 00°, but instead of the results con.
firming the general igpression as to cold rendering iron more
brittle, they are calculated to substantinte an exactly oppo-
site idea, namely, that reduction of temperature, eateris par-
ibux, increases, the strength of cast iron. The only doubtful
experiment of the whole twelve is the first, and as it stands
much the highest, the probability isthat it should be lower;
yet, even taking it as it stands, the average of the six experi-
ments at 00° F., gives 4cwt. 41b, as the breaking weight of
the bar at that temperture, while the average of the six ex-
periments at zero gives dowt 20Ib. as the breaking weight of
the bar at zero, being an increase of strength, from the reduc-
tion of temperature, equal to 3.5 per cent.”
Sir W. Fairbairn states: * It has been asserted, in evidence
given at the coroner’s inquest, in a recent railway accident,
that the breaking of the steel tire was occasioned by the in-
tensity of the frost, which is supposed to have rendered the
metal, of which this particular tire wns composed, brittle,
This is the opinion of most persons, but judging from my
own experience such is not the fact. Som: years since I en-
deavored to settle this question by a long and careful series
of experiments on wrought iron, from which it was proved
that the resistance to a tensile chain was as great at the tem-
perature of zero as it was at 60° or upwards, until it attained
a scarcely visible red heat.”

The immense number of purposes to which both iron and
steel are applied, and the changes of temperature to which
they are exposed, renders the inquiry not only interesting in
a scientific point of view, but absolutely necessary to a know-
ledge of their security under the variouns influences of those
changes. It was for these reasons that the experiments in
question were undertaken, and the summary of results is
sufficiently conclusive to show that changes of temperature
are not always the cause of failure. Sir W, Fairbairn adds:
* The danger arising from broken tires does not, according to
my opinion, arise so much from changes of temperature as
from the practice of heating them to a dull red heat, and
shrinking them on to the rim of the wheels. This, I believe,
is the g. neml practice, and the unequal, and in some cases,
the severe strains to which they are subject, has a direct ten-
dency to break the tires.”

——
OAK GRAINING IN OIL COLORS,

Condensed from the Bullding News.

There is a charm and feeling about: work executed by the
hand, which gives it & value no mere machine work can pos-
sess,  Machine work, from its very nature, nocessitates n ro-
petition of pattern, which cannot be avolded. Hand.work,
on the contrary, can imiiate every variety, and follow nature
so closely that no two pleces need be alike, There is also in
hand-work a wide scope for the inventive faculty and the ex.
ercise of good taste (both in form and color) and skillful
workmanship,  As a rulo, strong contrasta betwoen thoe
ground and the graining color should be avoided. The figure
and grain should of course be seen clearly, but only so cloar.
ly as to be distinet, without Interfering with the general and
uniform quietness of tone necessary to fulfil the conditions
required by the laws of harmony and good taste, Violent
contrasts and gaudy coloring are always vulgar, brilllaney
and richness of color are not necessarily valgar; it is the
absenco of the guiding power of knowledge and pure taste in
their armngemont which degrades them to the rank of vul.
garity. 'We have before spoken of the Importance of good
combing, and of the various kinds of combs used; wo now
proceed to deseribe how the work Is done. The graining
color is brushed over the work, in the ordinary manner, with
& pound.brush, care being taken not to put too much color on,
o wlee it Is very liable to be dirty. A dryduster is now used
to stipple with, whioh, if properly done, will distribute the
color avenly ; it Is now ready for combing, In the real oak
it will be found, as a rale, that the grain Iy invariably coarser
on one wide of the panel than on the other; this arises from
the very nature of thoe growth of the tree; it is, therefore,
well to imitate this pattern, and in order o do s0 wo take
first & medium or coarso cut gutta.perchia comb, and draw it
down one wide of the panel ; then use a finer one to complote

it, This comb will leave the marks of the grain in clear un.

broken lines

a fine steel gou

the long lines, left by the gutta-perchs comb, into sk
which of course represent the pores or grains of the real
wood. There are several other motions of the comb ha

the same end in view; and by using the gutta-percha or
cork combs, in conjunction with the fine steel, an infinite va-
riety ¢f grain may be produced. Steel combs, with one or
more folds of thin rag placed over the ends of the teeth are &
style of comb which has nothing to recommend it. A na-
tural variation in the grain may be prodaced by one comb
alone, according to the manner in which it is held. For in-
stance, if wo take a coarse or broad-toothed guita-percha
comb, and commence at the top of & panel, with the comb,
placed at its full width: if drawn down in this position it
will leave a grain of the same width as the width of the
teeth: but if we start with the full width, and gradually
turn the comb or slightly incline it to ane side—that is to
say, on its edge, we thereby graduate the grain from coarse
to fine at pleasure, and by holding the comb at & certain in-
clination we may actually make very fine the coarse comb.
A very important point is the formatim of the joints in the
wood, as much of the effect of otherwise good work is lost in
consequence of neglect in this respect. In looking ata real
oak door, the joints of the stiles and rails are clearly and
sharply defined, not by any defect of workmanship, but by

the difference in the run of the grain, the stiles being per-

pendicular, and the rails horizontal. The rails being cu’
sharp off by the stiles, show a perfectly straight line. The
light also acts differently upon the two, simply because the
grain or fibre of the wood is exposed to its influence under
different aspocts.  This also tends to produce a difference in
the depth of the color of rails and stiles, and panels also.
It will be evident that no imitations can be considered really
good except they include these seemingly unimportant
points,

It is 8 common practice for grainers to imitate a broad pieco
of heart or sap of oak, upon the back rail of almost every
door they do, and many of them are not even content with
that, but daub the stiles over from top to bottom with it also,
There is nothing so vulgar or in such bad taste. It should
only be done upon thoso parts of the wark on which it would
appear on a real oak door, namely, on the edges of the doors
and on mouldings. There is a volgar pretentiousness about
what we may call the sappy style of work which is very un.
desirable. The figures cross the grain more or less abruptly
and of course are ofs different shapes, sizes, and forms, a
knowledge of which can only be uequired by study of the
real wood. The figure may be wiped out with a piece of
soft rag, held tight over the thumb nail. This should have
two or three folds over the nail, the superfluous rag being
held by the othcr hand to prevent it hanging down and smear-
ing the grain; and every time a figure is wiped, the mg
should be moved slightly, so that the same part of the rag
will not be used twice, thus insuring clean work. It will
often happen that the thumb-nail will get broken, or is too
weak to stand the work; in these cases, or, in fact, in any
case, a good substitute or artificial thumb-nail may be made
of gutta-percha, thus: A piece of thin sheet gutta-percha is
put into warm water, and, while soft, is wrapped around the
end of the thumb up to the first joint. It is then pressed
with the hand, so as to fit and take the shape of the thumb
and nail. This cannot be done at one heating, but will have
to be put into the hot water again, and the end pinched and
squeezed into form to the shape of the nail, and to fit easily
upon the thumb. When this gets hard, it may be trimmed
into perfect form with a penknife. This artificial nail will
answer the purpose admirably if properly made: and even
when the natural nail is good, the gutta-percha will serve to
save it from injury. Good figuring may also be done by
using the blank end of the steel comb with a rag folded over
its edge. We have also used a piece of gutta-percha to take
out the lights, This should be square-ended, about one inch
wide, and three or four inches long, and will do successful
work of a certain class, but not of the best. Many grainers
use a piece of thin horn, in shape something like a spatula,
about three or four inches long and three quarters of an inch
wide, with rounded ends, and quite flexible, With this tool
the figure is cut or scooped out—a sort of quick, side-long
motion, vory difficult to describe, and requiring a very consid-
erable amount of practice before it can be worked with any
success, There is, however, the samo objection to this tool as
may be urged against the gutta-percha for figuring, namely,
that neither of them take the color clean away, but loave an
asccumulation of color on the edge of the figure, which is
fatal to good work ; and therefore we cannot honestly recom-
mend the use of any mothod but the wiping out with the
thumb-nail or its substitute.  When the figure is wiped out
it will require to be softened. By softening, we mean the
imitation of those half shades soen upon and about the fig.
ures in the real wood. Between and around the lights or
figure in onk, thore is always a lighter tint of color; this Is
imitated by doubling a plece of mg into a small roll, and
with the side of this the grain is partislly wiped away, but
not to the extent of taking off the whole of the gmin, A re
cent but most admirable systom of graining oak, by means
of overcombing, is worked exactly the reverso of any
of the foregoing methods; that is to say, the figure is first
wiped out, and the combing or grain is done afterwards,
when the gralning color is dry, in this wise: The graining
color is m'xed somewhat thinner than for ordinary graining,
and Is brashod over the work sparingly, leaving it just sufll-
clontly strong to show a clear distinetion betweon the ground
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and the color, The light or figure Is then softened by drawing
the end of a flat hog-hair fiteh, or a small thin mottler, across
ench figure, and slightly softening with the badger-hair soft
enor.  The figare is broken up a little with fine lines across
it in parts, such ns may bo seon in the real wood; but pro-
vious to wiping out, the figure, streaks of light should be
wiped out and softened on one side of the panel or across the
#tilos, in dmitation of tho reflectivo lights seen in oak. The
U5 color should also be partinlly wiped oft the rails or stiles at
* i their junction; this tends to define the joint. The color s
I8 now lot to dry hard, when it will bo ready for over.comb
Ing—that ix, combing or graining over tho figure (henco Its
name), and this will have to be done somewhat differently to
the ordinary combing, As thus: The color is rabbed in as bo.
fore, and combed solely with the gutta-percha combs, but the w
ure specially cut for the purpose; thoy are best about 2 in
wide, The first must be cut with teoth about threo.six-
teenths of an inch in width, the next onc-eighth, and the
third about onesixteenth. The brond-toothed comb is first
used, and must be drawn down the panol, with a wavy mo.
tion, in ghort or long curls; either will ansywer our purposo
now, 'Mhe next size of comb is then drawn straigat down—
the straighter the better, This has the effect of breaking
the wavy combing into short and long straight bits, similar
to the pores or grain of tho real wood. Both the first and
second combing may be varied by holding the comb in a
g slanting direction, and may be fine or coarse, according tothe
e width of the combs used; now take a soft rag folded, nnd
4 with this partially clear off’ the grain which runs over the
figure, leaving only a sufficient quantity crossing the light or
figure, to be just distinguished, exactly as it appears upon
the figure in real onk. The grain is also wiped off’ in parts
on the plain spaces between the figure, in order to break it up
and take away any formality. If this method be well and
probably done, a thoroughly deceptive imitation may be pro.
duced ; and except this end be kept in view, noreally good
work will result. >

e e—
ENOTS AND SPLICES.

[See Engraving on First Page.)

1. Turn used in making up ropes.

2. End tapered for the purpose of passing it readily thro -gh
a loop. To make this, we unlay the rope for the necessary
length, reducing a rope diminishing in diameter towards the
end, which is finished by interlacing the ends without entting
them, as it would weaken the work; it is lastly “ whipped "
with small twine.

8. Tapered end, covered with interlaced cordage for the
purpose of making it strongor. This is done with very small
twine attached at one end to the small eye, and at the other
to the strands of the rope, thus making a strong “webbing "
around the end.

4. Double turn used for making rope.

5. Eye splice. The strands of the cable are brought back
over themselves, and interlaced with their original tarns, as
in a splice.

6. Tie for the end of a four-strand rope.

7. The same completed; the strands are tied together,
forming loops, laying one over the other,

=. Commencement for making the end by interlacing the
sirands

4. Interlacing complete, but not fastened.

10 snd 11. Shell in two views used in No. 65, showing the
disposition of it at the throat. This joining is advantageous,
a8 it does not strain the cords, and it prevents them from cut-
ting each other; so that the rings pass one into the other,
and are joined outside the intermediate shell.

12. Interlscing in two directions.

13. Mode of finishing the end by several turns of the twine
continued over the cable.

14. Interlacing commenced, in one direction.

15. Interlacing finished, the ends being worked under the
strands, as in a splice.

16. Pigtail commenced.

17. Interlacing fastened.

18. Pigtail with the strands taut.

19. Dead eye, shown in two views.

20. Pigtail finished. W pass the ends of the strands, one
under the other,in the same way as if we were making a
pudding splice: thus bringing it in a line with the rope, to
which it is seized fast, and the ends out off,

21. Beull pigtail ; instead of holding the ends by a tie, we

oo them again, as in No. 16, the one under the other,
Pigtail, or “ lark's nest.” We make this to the  pen:
! of a cable, which has severnl strands, by taking the
_requisite number of turns over the pudiing, in such s manner
‘that the strands shall lay under each other, This “ pigtail

pot for & man to st in at his work,
short splice,” an it la not of great length, and,

g

| ‘extends from a to b We unlay the
‘of the ropes we intend o join, for about half
”:ﬂlhﬂmﬁuu& strand of the

splico (No, 20) in the same manner ag for the “ shroud ” knot
in No. #2.  When the strands are untwisted, we put the
onds of two cords togother ns close as possible, and place the
onds of the one botween the strands of the other, above and
bolow alternately, so as to Interlace them as in No. 20, This
splico s not, however, very strong, and s only used when
thoro fs not time to make n long splico, which is much the
biost,

&4 and 85. Marline spikes. Tools made of wood or iron,

used to opon out u rope to pass the strands of another through
it,

a0, Shows strands arranged as deseribed in No, 80,

37, Fastoning when o lover is used, and is employed when
hauling upon large ropes, where the strength of several men
Are necessary,

98, A “ pudding splice.” This is commenced, like the
othors, by placing the rope end to end, the turns of the one
bolng passed botween those of the other; having' first
swolled ont the yarns by a ** rt's-tail,” wo put them, two by
1wo, ono over the other, twisting them tightly, and opening
noway for them with the marlingpile, The ineconvenicnee of
thin splice is, that it is larger in ‘disméter than the rope
itself; but whon made sutBielently long, by gradually reduc-
ing tho size of the strands, it has gront strength.

40, This shows two strands, @ und ,6f the ropes, A B,
knotted together, being drawn as tight as possible; we an.
lay the strand, a’, of the rope, A, for half the length of the
splico, and twist the strand, &', of the ropo, B, strongly in its
place, tying o’ and o' togethor tightly. The same process is
again gone through on the rope, B, the strand, a”, of the
rope, A, being knotted to the strand, 4", of the rope, B, .vhén
all tho strands are thus knotted together, we interlace them
with the strands of tho eable. T[i}ls the strands, a~'a'j11",“‘ln.re
Interlocked by being passed nltuniPwa above and below the
turns of the cord, B, the ends belng also somotimes “whipped.”
In the samo manner the strands, b b’ b, pass alternately over
and under the strands of the rope, A, and are in like manner
“whipped.” It is important that the several inteclacings
and knots should not meet at one point; we reduce the size
of the strands towards the end, so that they loose themselves
in the body of the splice, cutting off such parts as may pro-
Jjeet,  This splice is employed for joining the ends of a rope
when a chafed part has been cut out, and is quite as strong
ng the rope itself,

40, Belaying-pin opened to serve as a button; these are
usod where it is necossary to stop or check velocity.

41, Chain knot, or fastening,

42, Variable or regulating lashing. By laying the piece,
a f, horizdntally, it can be slipped along the rope, b; by rais-
ing or lowering this, we shall raise or depress the weight, ¢,
the cord, b, running over the two pulleys, d, from the piece,
a f, in the direction shown in the figure. The frictionof the
cord, b, passing through the hole, e, sufficiently fixed the
piece, a f, and holds the weight, ¢, sacurely,

43. Cleet, with three ties.

44. Cleet, showing the mode of belaying the cord.

45. The piece, a f, of No. 42.

46. Fair leader.

47. Cleet to be fixed to a stay.

48, Loop for slipping other lines.

49. A “ bend " which is only used for fear of the stoppers
snapping.

50. Bastard loop, made on the end of the rope, and whipped
with yams.

51. Tie to pins: a, the pin; b, small cords fixed by a cross
tie.

52. Cleet, fixed to the * rail,” either with screws or nails,
to which the lines are belayed.

53. Waterman's knot.

54. Fair leader.

55, Tie,or | end to pier.

56. Simple fastening to tie.

57. Fastening by a loop. This can be tied or untied with-
out loosening the loop itself. It is made by following, tow-
ards the longer loop, the direction as numbered 1,2, 8, 4, 5,
and is terminated by the loop, 6, 7, 6, finally passing it over
the head of the post, A. This knot holds itself, the tarns
being in opposite directions. To unite it, we slack the tarns
of the cable sufficiently to again pass the loop, 6,7, 6, over
the post, A, and turn the ends in the contrary direction to that
in which they were made (as5,4,3,2, 1),

B8, lron “ shell,” in two views.

59 and 00. “ Wedding " knots; a b, eyelots; ¢ d, the join;
¢, the fastening.

01, Lark'shead fastening to running knot,

02, A round turn; the cord, a, is passed through the bight
of the cord, b, over the button, ¢, where it is secured by an
ordinary knot,

08, Belaying-pin splice. The cord, b, “ stops ™ the pin, ¢,
its end being spliced upon itself, and " served ™ with yarn;
this rope, with its pin, is passed through the spliced eye, f
of the line, g.

4. Round button.

85, Joint by u spherical shell, each loop, a and b, being
made by ties and splices, and surrounding the shell, e,

60. Belaying-pin, shown separately, before being stop:
pered,

07. Fastoning to shears.

08, Square mooring. When the cable is round the post, A,
and the plece, e, without being crossed, it lays in the section
1,9,8,4,5,0,7, and the end is fastened by tying.

09, Wooden shell in section.

70. Crossed fastening. The turns of the cable, passing in
front of the post, B, are crossed at the back of C,In the
direction 1,9, 8,4, 5,6, 7.5, the end, 8, being secured to the

eable,

177

71. Wooden shell.

72. Doublechain fastening.

78, Lashing for “ram” block, or “ deadoye” The ram
blocks, @ and b, are strapped Ly the cords, ¢ which hold
them ;, the small lanyards, d, pass through the holes to make
the connection, and as they are tightened glve the requisite
tension to the cordage ; the endsare fastened to the main rope,
Usunlly one of these dead eyes is held by an fron strap to the
point where It in required to fix and gtrain the cordage,which
i ordinarily a shroud.

74, Chelin fostening,

I'. Simple band, showing the npper wide,

2", The same, showing the under side and the knot,

&', Tie, with crossed ends, commenced ; & turn Is taken un-
der the strands, to hold the ends of the cord,

4'. The same, completed.

. Bend with crossed strands, commenced, the one end
being looped over the other,

6'. The same, completed.

7', Necklace tie, seen on the upper gide,

‘8. The gume, seen underncath. The greater the strain
on the cords, the tighter the knot becomen,

0 and 10" are similar splices to 7" and 8" with slight modifi-
eations,

11" shows the commencement of 13, the legs in elevation ;
12" belng a front view. An ordinary band, made by several
turng of o small rope, is lapped round them and hauled taut,
dnd then interlaced at the ends. This done, the legs are

shifted into the shape of a St. Andrew's cross. Thus the

Iashing is tightened, and, for further security, we pass the
line several times over the tie and between the spars, knot-
ting the ends.

13, Portuguese knot. This is a lashing for shear logs,
and must be tight enough to prevent the spars slipping on
each other; the crossing of the two legs gives o means of
securing the knot.

14'. For binding timbers; a, knot commenced. Take sev-
eral turns round the timbers, and fasten the ends by passing
them under the turns; 3, knot completed. The end of a
round stick, m =, termed a packing stick, should be passed
under the knob, the cord being slack enough to allow of this.
By turning the stick, the turns can be tightened to any ex-
tent; when tight, we fasten the longer arm of the lever to
some fixed point, by a rope, p ¢, so that it cannot fly back.
Care must be taken not to turn the stick too far, or the rope
may be broken. As the timber dries and shrinks, the lever
may be used to make all taut again.

>
Steam Boiler Inspection and In-
surance Company.

The Hartford Steam Boiler Inspaction and Insurance Com-
pany makes the following report of its inspections in
January, 15871:

During the month, there were 522 visits of inspection
made, and 1,030 boilers examined—853 externally and 363
internally, while 106 have been tested by hydrulic pressure.
Namber of defects in all discovered, 431, of which 163 were
regarded as dangerous. These defects were as follows: Fur
naces out of shape, 24—3 dangerous; fractures, 47—25 dan-
gerous; burned plates, 20—14 dangerous; blistered plates,
54—10 dangerons; cases of sediment and deposit, 7—18
dangerous; cases of incru:tition and seale, 70—24 danger-
ous. To show how little attention is paid to the internal
condition of boilers by incompetent engineers, we copy the
following from a letter of one of our inspectors:

“In ono tubular boiler I found sediment in the back end,
eight inches deep,and extending forward more than foor
feot. It seemod to be an accumaulation of fine seale cemented
together, 5o that it was necessary to break it np with a
hammer and chisel before it could be removed. The engi-
neer said Ao kad deaned the doilera only three days before, and
objected to my making snother examination, This is one of
the many cases wo find, where the proprietor trusts every-
thing about his boilers to his engineer, supposing him to be
reliable.”

With such accumulation of sediment and deposit, is it any
wonder that sheots are burned ? A careful engineer will un-
derstand, if the feed water be impure, that he must blow
down two or three inches every day, or ofteaer, thatthe sedi
ment may be removed as it accumulates, and then an internal
examination once in two weeks, or once 8 month, will insure
a clean boiler.

Cases of external corrosion, 26—10 dangerous; cases of in-
tornal corrosion, 17—35 dangerous; cases of internal groov-
ing, 28—11 dangerous; water gages out of ardor, 30; blow-
out apparatus out of order, 15—7 dangerous; safety valves
overloaded, 40—12 dangerous; prossure gages out of order,
54—0 dangorous, varying from— 15 to 4 8 pounds, (We have
found seversl gages entirely ruined from belng frozen).
Boilors without gages, 4; cases of deficiency of water, 5—1
dangerous; broken braces and stays, 31—7 dangerous; boilers
condemned, 2-both dangerous.

Two engincers were found drunk on duty, snd promptly
discharged. There were 9 serious oxplosions during the
month, by which 99 persons were killed, and 8 wounded.
Eighty-seven of tho killed were passengers on the 1ll-fated
stonmer 27, R. Arthur, on tho Mississippl River. Many were
drowned, and somo burned, but the origin of the calamity
was the bad quality of the boilers, which & carvless manage-
mont was unabloe to dotect, The upper and fore part of the
boat was blown away by the exploded bollers, and, to sdd to
the horror, what remained took fire.

None of these exploded boilers were under the care of this

eompany.

The Hartford

e I

Frvn oro-roasting furnaces are In full blast In Nevada
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 Improved Compound Spiral Our Spring for Ralle
A 48 way Carringes,
q‘f' engravings illustrate an improved compound ecar.
 which appears to possess all the requisites of n first
ﬁﬁng. combining in it construction extrome simplicity
\ great strength, and & feature whereby the power of the
 increases with inerease of the load, and wice versd, so
ite Aexibility romaing nearly constant for all loads.

Fig. 1 is u perspective view of this spring, with a portion
of the side of the éase broken out to show the interior ar.
mngement of the spiml springs.  Fig. 2 is a section of the
compressing plate, - Kig. 8 is n plan view, showing the
arrangement of the tubes which eneloso the springs,

The case i5 cast in two pioces.  Its vertical wall in cast in
a slngle piece, and has at the top a
fiange or bead extending inwardly,

which the compressing
plato abuts when the spring is not
compressed, as shown in Fig. 2.
A bottom plate completes the case.

The spiral components of the
spring are inclosed in tubes, as
shown in Figs. 1 and 8, It is not
doemed essential that these tubes
should be scamless, or that their
edges, brought together in bending,
should be soldered, brazed, or
wolded. They act merely as guides
to compel the component springs
1o expand or contract in vertical
lines, and mneed only be strong
enough for that purpose.

The compressing plate is formed 3
with concentric steps or ledges, as
shiown in Fig. 2, =o that with light
loads, only a portion of the com-
ponent spirals act, With a heavier
load a mew series of spirals is
brought into action, and so on, till
the spring is loaded to its full cqa.
pacity. This feature is novel, and as important as novel, as
it gives the spring a far more easy and flexible carriage, with
light loads, than would be the caseif all the spirals were per-
mitted to act.

In putting the spring together, the vertical part of the
case is inverted. The compressing plate is then placed
within the case, resting upon the inner flange of the case
above described. The tubes with their inclosed springs are
then arranged in position, as shown in the plan view, Fig. 3.
The bottom plate of the case is then placed in position,
und held to its place by lugs and rivets, as shown in Fig. 1;
the spring is then ready for use.

The employment of tubes in the manner described, enables
springs of the greatest practical length to be used, without
the sectional or division plates met with in other spiral car
springs. A greater and ecasier movement is therefore
obtained. These springs can, it is claimed, compete in price
with any spring in market, and are guaranteed by the man.

Il

|

Scientific  Amevican,
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od, by a small saw, to & corve or rectangalar bend, so a8 to
form & handle. When the sticks are brought in this way
to the exact sizo and pattern, thoy are polished with great
care, aro fincly varnished, and packed in boxes or bundles
for the market. Many sawn stioks, however, are supplied
with bone and horn Landles, which nre fastened on with gluoe;
and then of eonrse thero is loss wooll waste, ns o larger num.
ber of thom may be cut from one batton,

A very differont process tales place in the manufacture
of sticks from xmall underwood, In which there is no sawing
required.  The rough unfashioned sticks, which are genoral.
Iy of hazel, naly, oak and thora, are cut with a bill in the samoe
\.vn_\* ns kidnoy boan sticks, and are brought to the fuctory in

|

ufacturers. Patented through the Scientific American Patent
Agoncy, December 27, 1870, by Albert Potts, whom address
for farther information, No. 490 North Third street, Phila-
delphia, Pa.

e —
PORTABLE WRITING AND COPYING CASE,

This device is the invention of A. G. Buzby, of Philadel-
phin, Pa. It is a combined writing and copying case. Be-
sides the usual recesses or chambers for pen, ink, paper, ete.,
it 15 provided with a book of copying paper, in which copies

i

of important letters may be made, by damping the letters
In the ususl way, and pressing them botween the leaves of
the copying book ; or the transfer paper may be used, so that
Jie letter will be copled aa it is written, if preferred,

— A C—
HMow Walking Stlcky are made,

Bticks are manofactured both from large timber of from
two 1o six feot girth, and from small underwood of about the
thickness of o man's thumb, The timber, which is chiefly
beech, is first sawed into battens of about three feet in length
and as many {nchies in width ; and from each of these battens
two square sticks, with gquare lieads are afterwards cut in.
opporite direction, so that the middle portion is waste wood.
The comers of each are afterwards rounded off by a plan.
Ing process callod * trapping,” and the #quare head is reduc-

large baving or bundles, piled ona timber tug.  There must

Fig. 1 I

T
I

4

POTT'S' SPIRAL CAR SPRING FOR RAILWAY CARRIAGES.

of course, be some little care in their selection, yet it is evi-
dent that the woodmen are not very particular on this score,
for they have in general an ungainly appearance; and many
are so crooked and rough, that no drover or country boy
would think it worth while to polish the like of them with
his knife. Having arrived at this place, however, their nu-
merous excrescences are soon pruned away, and their ugli-
ness converted into eclegance. When sufficiently seasoned
and fit for working, they are first laid to soak in wet sand,
and rendered more tough and pliable; a workman then takes
them one by one, and securing them with an iron stock,
bends them skillfully this way and that, 20 as to bring out
their natural crooks, and render them at last all straight
even rods. If they are not required to be knotted, they next
go to the “trapper,” who puts them through a kind of circu-
lar plane, which takes off knots, and renders them uni-
formly smooth and round. The most important process of
nll is that of giving them their elegantly curved handles, for
which purpose they are passed over to the “crooker.”
Every child knows that if we bend a tough stick moderately
when the pressure is discontinued, it will soon fiy back, more
orless, to its former position; and if we bend it very much,
it will break. Now the crooker professes to accomplish the
miracle of bending a stick as it might be an iron wire, so
that it shall neither break nor “ backen.” To prevent the
breaking, the wood is rendered pliant by further soaking in
wet sand ; and a flexible band of metal is clamped down firmly
to that portion of the stick that will form the outside of the
curve; the top end is then fitted into a grooved iron shoulder
which determines the size of the crook, the other end being
brought round o ns to point in the opposite direction; the
metal band during this process binding with increasing
tightness agninst the stretching fibers of the wood, so that
they cannot snap or give way under the strain. The crook
having been made, the next thing isto fix it, or remove from
the fibers the reaction of clasticity, which would otherwise,
on the cessation of the bending foree, cause it to backen more
or less, and undo the work. In the old process of crooking
by steam, as timber bending is effected, the stick was merely
left till it was cold to acquire a permanent set; but in the
new process, o more permanent set is given by turning the
handle about briskly over n jot of gas, The sticks being
now fashioned, it only remaing to polish and stain or varnish
them; and they are sometimes scorched or burned brown,
and carved with foliage, animal heads and other devices.—
Chambers' Journal.

-~

FLowERIXG oF Tiuw Vieronra Reara ¥y Tue OpeN
Am.—Joseph Mager, Baq., has suceceded in flowering the
Victoria lily, in his pond in England. The pond is perfeot.
ly open, but the water is heated by hot water pipes coming
from a boiler near the pond, carefully concealed. Thoe soeds
of the Victorin were planted in May last, and the first flower
was produced Sept, 10th, Afterwards seven othoer flowers
opened, The plant has eight loaves, of which the Inrgest is
five fect two inches in dinmoter, Mr, Magoer hay also sue
ceeded in flowering largo number of other tropleal 1lies in
his pond,

et OGS AR —

JUTE, & matorial largoly used in combination with hemp,
for making cordage, m\rki;.“, mats, and carpets, is produced
in Indin to the extent of 300,000 tuns per annum, Tho sear.
clty of fuel prevents ity manufacture on the spot, excopt by
the rudest and most primitive meuny, #o that the bulk of the

growth is sent to Great Britain,

[MARrcH 18, 1871,

Ventllatlon o1 the Liverpool Tunnel,

This tunnel, which forms an ascending incline of & mile
and a quarter length from the terminal station in Lime street
London and N, W. Railrond, was worked until recontly by &
rope snd stationary engine, to avold fouling the air of the
tunnel by the passage of locomotives; but the Incronse of
the traflic having necessitated the abundonmont of the rope
and tho substitution of locomotiven for bringing the traing
up through the tunnel, it became requisite to provide some
efficient moans of ventilation for cloaring the tunnel speadily
of the smoke and steam after the passage of each train, A
large exhausting fan has been designed by Mr, Johin Rams
bottom for this purpose, which works in & chamber situsted
near tho middle of the length of the tunnol, and denwn the
wir in from the tunnel, through o
crogs drift, discharging it up a tu-
poring chimney that extonds to s
considerable hight above the sur.
face of the ground over the tunnel .
The fan is about thirty feot dinm.
cter, and s made with ateaight
radinl vanes; it revolyveson a hor
izontal shaft at o speed of about
forty-five revolutions per minute,
within a brick easing, bullt con.
centric with the fan for the first
half of the cireamference, and af-
terwards oxpanding gradually for
discharging into the buso of the
chimnoey, the air from the tunnel
being drawn in at the center of
the fan at each side, and discharged
from the circumference of the fan
by the revolaution of the vanes.
The engine driving the fan is
started® by telegraph signal at cach
departure of a train from the ter-
minal station, and the fan is kept
running until the discharge from
it becomes quite clear, showing
that no steam or smoke remains in the tunnel; this is
usually the case in about eight minutes after the time
of the train entering the lower end of the tunnel, the
passage of the train through the tunnel occupying about three
minutes. The fan draws air in at both ends of the tunnel
simultaneously, and begins to clear the lower end immedi-
ately upon the train entering; the clearing of the uj per end
commences as soon as the train has passed out of the tunnel,
and as the fan is sitaated nearer the upper end of the tannel
than the lower, the clearing of both lengths is completed
almost simultaneously. The fan is so constructed as to allow
an uninterrupted passage through it, for the air, whilst the
fan is standing still ; and the natural ventilation thus obtain-
ed by means of the large chimney is found sufficient for
clearing the tunnel during the night and some portion of the
day, without the fan being worked at those times. This natur-
al ventilation is aided by the engine exhaust and the boiler
discharging into the chimney. The fan has now been in re-
gular operation for three-quarters of a year, and has been
found completely successful.

<
IMPREGNATING W00D WITH TAR OR OTHER PRESERV
ING MATERIAL,

# The preservation of wood isa problem which is attracting
increased attention, as year by year diminishes the material
supply of timber, and consequently gradually increases its
price. Among other methods employed, the impregnation
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of wood by the vapors of tar, creosote, petroleum, ete., has
been tried, and one of the practical difficulties met with
hns been the obtaining of suitable apparatus for the pur-
pose.

The engraving annexed is an invention intended to supply
this want, The wood is inclosed, in o tank kopt hot by a
steam jucket which surrounds it, ny shown, A boiler at one
ond i8 used to hicat the substance with which it ix desired to
impregnate the wood. Anair pump is also employed to ve-
move the steam, generated in the heated timber, and the air
from the tank, The pores of the wood being thus rondered
viouous, tho hot liquid or vapors from the heating tank
readily penotrate the entive substance, and thoroughly im-
pregnnte it, This apparatus is the invention of George
Pustkuchen, of Hoboken, N. J.
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BOARDMAN'S COMBINED TOOL. 1 don't R " . s S : : . :

n ) . )\ . : } A Ialr ) 1 t! it traln of the ”‘l['l"*'.\'ll =

I'his too), of which our engraving is a o representatior A\Y's wagen for a half day’s work ris on the crank, ax It § es the conters, the engline will

comprises n scrow wronch, a pipe wrench, a hammer, n nail I don't want an emplover to act towards his workmen as|r Is lence Any one ean ascortain, by the rals giyen
elaw, o serow driver, and a bit handle, or sockoet wrench I he thought thelr sinews and thews were of iron, instead of

The bit handle Is the entire tool, the

square socket or
opening bolog made in the end of the handlo, in which the
shanks of bits may be Insertod

Tho scrow driver is formed on tho end of the serew bar

attached to the outer jaw of the wrench, and taken out
from the hollow of the handle when required for use
The use of the other parts of the tool will Ix

:\]'I' Aront
from the ongraving

The tool 18 very compuaet, and has this advantage over the
ordinary screw wrench, that its leverage increases as it is
opened to receive nuts of larger size,

This invention is protected by two patents, dated respec-
tively, May 30, 1865, and July 10, 1806,

For further information address B. Boardman & Co., Nor-

wich, Conn,
— L — e —

BELT TIGHTENER,

This instrument will be
found of great service in
bringing together the ends
of belts, the weight of which
is so great that they cannot
be held together by the hand
while lacing. A strap en.
gages with holes made in the
belt, at the back of the holes
punched for lacing, the tight
ening strap being provided
with claws or hooks, as
shown, A winch axle and
ratchet, adjusted in a frame
a8 shown, are then employed
to pull the ends of the belt
together and hold them
firmly till the lacing is com.
pleted,

This is the invention of
T. G. Stansberry, of Medora,
I1l.  Patented in September,
1807,

l\"“\..
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Some Things I don’t want In thoe Bullding
Trades,

I don't want my house put in ropair, or rather out of re.
pair, by o muaster who employs *“ Jacks of all Trades,”

I don't want my foreman to tell me too much at one time
about the faults of the workmen under him, as I may forget
asking him about himself,

I don’t want a builder or carpenter to give a coat of paint
to any joinery work he may be doing for me, until I have ex.
amined first the material and workmanship,

I don’t want any jobbing carpenter or jolner, whom I mny
employ, to bring o lump of putty in his tool baglket, I profor
lenve the use of putty to the paintors,

1 don’t want jobbing plumbers to spond throo days upon
the roof, soldering up u crack in the gutter, nnd, when done,
leaving fresher cracks behind them,  The practice is some.
thing akin to ** cut and come again.”

I don't want a contractor to undertakeo a job at a prico that
he knows will not pay, and then throw the fault of his
bankraptey on * that blackguard bullding."

1 don't want any more hodmen to be carrying up the
woight of themselves in their hod, as well ag thelr bricks; |
would much prefer secing tho poor human n.nu'hiun.-o tom-
pering the mortar or wheeling the barrow, while the donkey
angloe, the hydraulic lift, or the old gray horse, worked the
pulloy.

I don't want houso doors to be made badly, hung badly, or
componed of groen and unseasoned timber.

I don't want houses built first and designed afterwards, or,
mihor, wedged into shape, and braced into form.

!

flosh and blood
I don't want any kind of old rubbish of brick and stone to

be bundled Into walls and partitions, and then plastered

[ovar “ horryakurry.,” Trade lnfamy, like murder, will out

ooner or Intor

I don't want mon to wear flosh and bone, and wast went
and blood, In forms of labor to which mac hinery can be ap
plied, and by which valuable human life and labor can be

better and more profitably utilized

y g y .
Gorvespondence,
1he Kltors are not reponsibls for e opinlons expr ed by thelr Cor-
respondenta

Actlion of the Rociproenting Farts of Steam En-
ginos,

Messns, Eprrons I have hesitated about the [-l'n]yrir!_\'

of replylng to the eriticlsms of your correspondent, J, E

Hendricks upon my paper, on the action of the reciprocating

parts of stoam engines. It Is not to be expected that a truth |

#0 opposed to commonly recelved notions—the reception of
which requires so much to be unlearned—should at once re
colvo tho nssont of overy one, Some odd fancies on the sub-
Joct nro likely to be ventilated first,

But your correspondent touches the root of the matter,
and perhaps the fact questioned by him should be more clear-
ly placed beyond dispute,

[ will dismiss the introductory part of his letter, merely
observing that his *“ logical inference ™ is quite gratuitousand
unwarrantod, He says himself that its absurdity is obvious,
in which I quite agree with him

The real question is this: What is the figure representing
the acceloration of the motion of a piston, controlled by a
erank which revolyes with a uniform velocity ? I stated itto
bo a right.angled triangle, and indicated, as I supposged, clear-
ly enough, a gimple method by which this could be shown.
Your correspondent claims that the caleulation, according to
my own rule, gives a figure of a totally different form, and
one that ghows the acceleration, as well ag the motion, to be
reduced tozero at the commencement of the stroke. Let us see.
Lot the straight line, AJ, in the following figure, represent
half the stroke of the piston, and let the distances, AB, AC,
ete., on this line, represent the versed sines of 10%, 20°, ete,,
up to 90°, or the motion of the piston while the crank is
moving through these arcs. At the points 4, B, C, etc., erect
the perpendiculars, Aa, Bb, (e, ete., and let the length of each
of these ordinates represent the accoleration imparted in a
given time at that point of the stroke. Then will A4J be to
Aaas IJ is to [i, s HJ is to Hi, ete,, showing that the straight
line, @/, connects the extremities of all the ordinates, and
that the trinngle, AJa, represents the acceleration of the mo-
tion of the piston, from the commencement to the middle of
the stroke,

The following table will e¢nable any one to make the cal-
culations proving the truth of the nbove proposition:

Degrees Versed slne. | Motlon for 10* Acceleration during 1%,
(1 0000000 Aa. ... 0003046
10° |AB. ... 0151022| A8, .., '0151922{85. ... 0003001
o0 (A 0,,,, 0003074|BC. ... '04511562] Co. ... 0002863
800 |AD, ... A80T4GIOD ... (OT36672| DM, . .. 0002688
40" |dH. ... "JHIHI."»BH' DE. ... 0000810 Ko, ... ‘0002382
50Y LA, ... BOTR124| £, . .. 11282508) KY. ... 0001958
60" A, ... H000000| FG ... " 1A2T8T0|Gy. . .. 0001524
70 AL .. OTOTONG I BROT0N M. . . *0001041
RO* |AZ. ... BOOSSIS' HI.,.. 1088710 L&, ... ‘0000529
90° (1., 1000000007, .. 178048217 5 0000000

The mothod of obtaining the decimals representing the
accoleration for 19, at any point, was fully explained in the
paper, and compared with the similar mothod of showing the
uniform accoloration of o body acted on by a constant force.
The ordinary tables in the hand-books, going only to five
places of decimals, are of no uso for these computations,

I would suggost o practical experiment, Lot any one hay
ing an ongine ranning ot a good speed, loosen the crank pin
brasses a little, so that, at starting, it will thump heavily. Let
the engine be lightly loaded, so that only a small portion of the
boller pressure will need to be admitted to the cylinder. As
ita speed increnses, the thump will dio away ; and, if at its

full speed, tho pressure of the steam admitted is not so great

in t}
in ' note 1o the paper, just what pressure ean be admitted
without eausing o l|n|||.|._ or this ean be found by a littls ex

porimenting., 1 am ranning an engine which doex not 'll'l"l[r

‘,'-\l'h loose erank pin brasses, under olghty pounds pressure

: wdmitted sharply on the conters
Cuanres T. Ponren

——————— D Gt
Answer to Practical Problem.
Messns, Eprron I subrait the followls olution of

‘ Practical Problem ” on pa 147

[ Uiven AB, arm, C, arm, D, chord of half nngcle of oscilla
| tion of arm, D, and angles of arme, with line AB

To find angles, BAe', ABb, and 1« ngth of link, B

1. Asthe length of arm, D, Is

: l:.vhmh:ml n{urv,l/h,lli'.}'hll
y 2,018 the radius to the sine -'Ill:’lt"::»l.”l'lllh"{:lflll, D, di
vided ln}‘ i

by

2 3060° is to the whole cireamference ns the angle bBa ia
ang Ba s

to the length of arc ab

3. Now arc ab is equal to arc a’¢’. §

4. The whole circumference is to 860° as the length of are
a'¢’ is to the angle oscillation of C divided by 2.

3. Half angle oscillation, C, taken from angle BAs isequa
to angle BA¢'.

6. Half angle oscillation, D, taken from angle ABg iz equal

to angle AB),

7. The diagonal of the rectangle formed by the (sum of the
sines of the angles of the arms with AB) into (AB—sum of
cosines of same) will be the lengthof link, E.

G. R. Nasn, Civil Engineer.

North Adams, Mass, ;

[We have received other solutions of this problem, but as
this covers the ground in a very simple manner, we think it
will be sufficient. Those forwarding the solutions not pub-
lished will aceept our thanks and assurances that it is notg
because they Inck merit that they are declined. —Eps,

- J— a2
Reclprocating Parts of Steam Englines.

Messns, Eprrors:—In one of the late numbers of your
journal, you publish a paper, read by Mr, Porter before some
learned society in New York, on something about the possi.
bility or practicability of running a steam engine at s high
rate of speed, and claiming to give a scientific explanation of
the why and wherefore. Now, scientifically, I know nothing
about a steam engine; practically, [ know how to stop and
start one, Therefore, you will understand that what I say
is not as coming from one who claims to be wise above what
is written, but as simply being & statement of the case, as it
appears to one who wants to learn, and takes this way to
draw out the truth. A scientific theory, invested with all its
sines, coeflicients, and other paraphernalia, is a very pretty
thing to look at, no doubt, for those who understand it and,
when properly applied, is invaluable; but when, as in this
case, & practical question is to be decided, by the aid of a
gelentific demonstration, it will not do to throw aside the
main elements of the problem, or any, in fact, of the minor
points, no matter how trivial they may appear,

Mr, Porter's labors were strictly of a scientific natare. He
starts out with the proposition that what Le is about to ex.
plain I8 very simple, and very likely it is; but, for one, I can’t
seo it, and 1 want more light. He says that it takes a certain
number of pounds to overcome the inertin of the reciprocat-
ing parts of a certain weight, to give it a certain speed.
What is inertin? He says, “we will not take into account the
friction of parts.” Now, my understanding of this point is,
that friction is practically one of tho main elements in the
problem, How can we hope to obtain a correct solution when
he rubs out ono of the terms of the equation? What is fric-
tion doing all the time, while he is theoretically having his
reciprocating parts storing up power and thon giving it out
agunin, just at the right time, and in the right quantity

What an Immense amount of iron has been wasted by being
cast into fly wheels, when a fraction of the amount, if only
put into cross heads, would rendor :l.‘ wheels um""“"“i“‘r.v!

Mr. Portor st short in Lis discussion, He should have
addod a table giving the proportionate length of stroke,
rovolutions required to pro-

welght of parts, and number of
duce the effect of an engine running at s high speed, with-
out the least fraction of inequality in the strain on the crank,
and then the sun would have fairly rigen in tho * dawn of a
now ora for the steam engine.” But, as it is 80 very simple,
wo can all figure it out for ourselves,

In the dingram Mr, Porter gives, to lllustrate the travel of
the piston, he wets his finger and draws it over another term
in the equation (s method of elimination not taught by Hutton,
Davies, and other mathematicians), It is a quick way, but ia




umm He says, “the distance traveled by the piston is

Stientific  American,

By drawing the mortar on the edgo of tho brick, the spaco

the versed sine of an angle formed by a line from the center | between the ends will not always be entirely filled, and will
of the crank pin, in any part of its stroke to the center of | make (where the insido pointing is not attended to) a leaky
the eircle described by the crank pin, leaving out of the cal- [and unsafe chimney, which, if not kept clear of soot, will, in

ar vibration of the connecting rod ”  What | burning out, stand a good chance of setting the bullding on

o means by the “avgular vibration,” I do not know, He is|fire. The best thing that T know of, to put the fire out in a
vmoginﬂu statement. If ho will think of it he will sce it. | burning chimney is salt; but the matter of first importancoe,
I hio meant to say that the piston’s travel was measured by [after having a chimnoy properly constructed, is to keop it

the versed sine of the angle formed by the connecting rod and
tho line of horizontal centers, he is wrong again, yet nearer
the trath than before, just as tho proportion between the
length of the connecting rod and the half diameter of the
circle described by the crank pin. This can quickly be seen
by supposing the connecting rod to be detached, and allowed

clean. AusTix B, CuLven,

Woestfield, N, Y.

e —
Crystallized Honeoy.
Messrs., EpItoRrs:—Pleaso allow me to say to tho querist
who, through your columns, asks what to do with erystalline

1o fall down on the center line, at any part of the stroke. If | honey, that if he will * doctor™ it with almost any artificial

he undéerstood this (as no doubt he did), he should not ignore

What I am aiming atis this. When a man attempts to
demonstrate a thing mathematically, he must take into his
calcalation everything essentially connected with the problem,
just exactly as it is, and not as he would have it; othe:wi_l_o_,
he cannot, by any possibility, attain a correct result. \
he claims, as now, the practicability of running engines at a
high speed, I think he is claiming too much. Build an en-
gine of proper materials, make it strong, and fit everything

as it should be, balance crank and fly wheel to a nicety, keep |

everything snugly in its place, and the terrors of a quick
stcoke vanish. S. W. H.
Test for White Lead.
Mgsssrs, Eprrors:—I have read, with much interest, Dr.

honey of the day, it will not bocoms like lard in cold
weathier, which change is a natural proof that it is pure,
For almost any purpose, pure honey is proferable to that
which has been adulterated, but purity is a minor consid-
eration with many.

Next we shall hear of some fastidious customer who ob-

en | jects to pure lard, because it looks white when cold, To such

we wounld recommend lard oil as a great improvement, espe-

cially for cooking purposes. A. M. B,
Louisville, Ky.

| For the Scientific American.)
RAMBLES FOR RELICS.

XUMBER II,

At a depth of fifteen feet, we were about to suspend our

dler's colorimetric test of the purity of white 1@&,@“4 labors, supposing from the nature and uniformly dark color

published in the SCIENTIFIC AMERICAX sometime ago. Ien-
close another test, which, though not new, is of value to all
Salav e Svoul of i sty sl o0

ness. Ithasbeenin use here for mearly two years, and has
been found reliable. Having never seen it in print, I have
tried to put it in as simple words as possible.

Ferrs MCARDLE, Analytical Chemist.

St. Louis, Mo.

Take a piece of firm, close grained charcoal, and, near one
end of it, scoop out & cavity about half an inch in dismeter
and = quarter of an inchindepth. Place in the cavitya
sample, of the lead to be tested, about the size of a small pea,
and apply to it continuously the blue or hottest part of the
flame of the blow pipe; if the sample be strictly pure, it will
ina very short time, 82y in two minutes, be reduced to me-
tallic lead, leaving no residue: but if it be adulterated to
the extent of ten per cent.only, with oxide of zinc, sul-
phate of baryta, whiting or any other carbonate of lime,
(which substances are now the only adulterations used), or if
it be composed entirely of these materials, as is sometimes
the case with cheap lead, it cannot be reduced, but will re-
yuain on the charcosl an infusible mass.

Dry white lead, (carbonate of lead) is composed of metallic
jead, oxygen and caibonic acid, and, when ground with lin-
seed oil, forms the white lead of commerce.  When it is sub-
jected to the above treatment, the oilis first burned off, and
then at a certain degree of hieat, the oxygen and carbonic acid
are set free, leaving only the metalliclead from which it was
manufactared. If, however, there be present in the sample
any of the above mentioned adulterations, they cannot of
course be reduced to metallic lead, and cannot bereduced,
by any heat of the blow pipe flame, to their own metallic
bases; and being intimutely incorporated and ground with
the carbonate of lead, they prevent it from being reduced.

It is well, after blowing upon the sample, say for half a
minute, by which time the oil will be burned off, to loosen
the sample from the charcoal, with a knife blade or spatula,
inorder that the flame may pass under as well as over and
against it, V/ith proper care the lead will run into one but-
ton, instead of scattering over the charcoal, and this is the
reason why the cavity above mentioned is necessary. A
common star candle or a lard oil lamp furnishes the best
flame for use of the blow pipe; a coal oil lamp should not
be used,

By the above test, after a little practice, so small an adult-
eration as one or two per cent. can bedetected ; it is, however,
only a test of the purity or impurity of s lead, and if found
adulterated, the degree or percentage of adulteration cannot
be well ascertained by it,

Jewellers usually have all the neecessary apparatus for
making the test, snd any one of them can readily make it by
observing the above directions, and from them can be obtgin-
ed s blow pipe at small cost,

If you have no open package of the lead to be tested, a
sample can most easily be obtained by boring into the side
ortop of & keg with a gimlet, and with it taking out the re-
quired quantity; care should be used to free it entirely from
the borings or particles of wood, and it should not be larger
thun the size meuotioned ; s larger quantity can be reduced,
but of course more time will be required, and the experiment
cannot be s neatly performed.

- -
How to Bulld a Chimney,

Mussus. Enrrons:—I am satisfied that a great many fires
originate through poorly constructed chimneys; and, although
not & bricklayer by trede, [ would offer a few hintas how to
construct a fire-proof chimney. Let the bed be laid of brick
and mortar, iron, or stone; then the workman should take o
briek in his left hand, and with the trowel, draw the mortar
upon the end of the brick, from the under side, and not from
the ontslde edge, as s vsual. Then, by pressing the brick
sgainst the nextone, thie whole space between the two bricks
will be filled with mortar; and so he should point up the
Inside as perfeetly as the outside; as e proecods;

of the earth, that we had reached the surface of the alluvium,
| when a sign of the inevitable wood and bark layer was seen
in a crevice. An excavation, five or six feet,into the wall,
revealed the skeleton of a man laid at length, having an
extra coverlid of wooden material. Eighteen large oblong
beads, an ax of polished green stone, eleven arrow points,
and five implements of bone (to be described) were deposited
on the left side; and a few small beads, an ornamental shell
pin, two small hatchets, and a sharp-pointed flint knife or
lance, eight inches long, having a neck or projection at the
base, saitable for a handle, or for insertion in a shaft, on the
right side. The carth behind the skull being removed, three
enormous conch shells presented their open mouths. One of
my assistants started back as if the ghost of the departed
bad come to claim the treasure preserved,in accordance with
superstitious notions, for its journey to the “happy lands.”
The alarm seemed to be a warning, for at the moment* the
embankment, overloaded on one side, caved in, nearly bury-
ing three workmen, myself,and a spectator. Our toolsbeing
at the bottom of the heap, and the wall on the other side,
shaken by the falling earth, giving tokens of a change of
base, our prospects of a ready deliverance were not very
hopeful. The bystanders, however, went to work with their
hands, and we were soon relieved, not without casualty, the
spectator having the worst of it. Struggling to extricate
himself, instead of abiding his time, he dragged one leg out
of the pile shorter than the other.

The occurrence of marine shells in a burial depository,
especially of the varie i»s pyrula and oliva, four or five
hundred miles from the Gulf and that portion of the Southern
const where the mollusks exist, bears upon the question of
migration and tribal intercourse, and the commercial value
of these articles. Obtained from a distance and regarded as
precious commodities, they were used in exchange, for the
material of ornaments, and for choice utensils  Only two or
threo of these shells have been found in a perfect condition,
but defeetive ones are frequent, with fragments, ** cuttings,”
and varioas trinkets made out of them—such as ornamental
pins, neadles, crosses, buttons, amulets, engray ‘d plates, and
beads. From one of the specimens recovered from the
mound gepulehre, the spire and columella had been removed,
leaving a hollow utensil. It would have been suitable for o
water vessel, but for a hole in the bottom, which had fur-
nished a button-shaped ornament, or piece of money, which
was found with the relic, and exuctly corresponded to the
orifice. The twirled end of the shell, however, had been im-
proved for u handle by shallow cavities, one on the inside
slanting from the middle longitudinal line, and one crossing
that line at right angles on the convex side, so as to be
fitted to the thumb and fore finger of the left hand, suggest-
ing o use of the implement as a slifeld, or o mask held before
the face. Adair speaks of large shells in use by the Indians
of lils time (1735), suspended about the neck for shiclds, and
rogarded as badges of priestly dignity,

A trench was dug on the east side of the mound, nearly
corresponding in dimensions to the one on the west slde, mak-
Ing the length of the whole exeavation, including the central
cavity, thirty-two feet,

In the last opening, eight skeletons were exhumed; the
mode of burial was the samo throughout, The only article
of value recovered was a curiously wrought pipe of stone,
having a “ figure hoad representing the human face, which
I have put down in a list of * articlos stolen,” and which the
thief can deseribo bettor than the writer.  After filling up
all the gaps, and lovelling the surface to sult the taste of the
proprictor, we closed our labors on the mound in the Bent,

Of the skulls colloeted, it s sufMcient to say that they
belong to the * short heads,” the length and breadth having
& comparative medium proportion, a common form of cranium
in the mounds of Tennemseo.

Of stone Implements | specliy an ax of serpentine, ten
inches long, two thick, and four broad, having plain sides
and » straight edge ground down on both of the flat facds:
histchets (“ tomahawks™) of green mtone; flint; and diorite,

[MArcH 18, 1871;

from five to elght inches long, with rounded faces and sides
contracted to an cdge at ono end, and to a flat heel at the
other; a wedge of black slate, seven inches long and half an
inch thick, of n square finigh on the faces and sides and at
the heel, which was diminished two inches, a8 compared
with the length of the edge; hatehets with & serrated edge
at each end, plane on both sides, convex on one face and flat
on the other.

With one skeleton was deposited n * set of tools,” eight in

number, of the species of rock before mentioned, varying in
length from two to eight inches. Their peculiarity consists
in u variety of shapes—no two being precisely alike—and in
their fitness to various uses, such as carving, hacking, par-
ing, and grooving. The smallest of them, having a square
finish, was held by the thumb and two fingers, and is suita-
ble for cutting lines and figures in wood and shelly, Speci-
mens of this art were furnished from the mound, The Jarg
est number might serve for hatchets, chisels, and
One had been ground in the form of a cylinder fiy
long and an inch thick, and then cut an inch on two sides to
an edge, and worked into o handle with a round Lead, from
the center of the elliptical faces. It might be used for chip-
ping wood and stone. One answered the purpose of a cold
chisel ; another was somewhat similar, but bad a hollow face
reduced to a curved edge for grooving. These polished in-
struments, wrought with much care, seemed intended for use
by tho hand rather than for insertion in a handle or socket,
or attachment to a shaft by means of a strap or withe. Only
one was perforated. The drilling through granite, quartz,
and diorite, without the use of metal, was a severe labor,
even for savage patience. A long knife of silex, with a
wrouzht handle, lance heads, leaf shaped, of the same mate-
rial, of beautiful workmanship, arrow pcints of fine finish,
farnished, with others before mentioned, an assortment of
arms. Saveral ﬂlht points, though only an inch long, were
curved like a cimeter, and used probably as flaying instru-
ments. True disks, of various mineral substances, from an
inch to five inches in diameter, having convex faces, com-
plete the list of stone implements. Those of bone comprise
several like hollow chisels, sharpened at one end, and pierced
through one face, near the other extremity, so as to be fas.
tened to a handle; these were used for dressing skins. One
was formed like a peniard, with a worked hilt. With these
may be connected arrcw heads and sharp pointed weapons
of the worked antlers of the stag, and tusks of the wild boar.
Of ornaments, I noticed pins used for dressing the hair,
made of the columns of large sea shells. The head is gener-
ally round, sometimes oval, from an eighth to a half of an
inch in diameter, retaining the diagonal groove of the pillar
from which it is made, The stems vary in length from one
to six inches. It would be tedious even to classif= ornamen-
tal beads and buttons of shell work, such as are usually
found in the mounds. These trinkets are perforated, and,
in addition to their being articles of dress, were used proba-
bly as “ wampum,” the currency of the recent Indians,
A miscellancous collection includes s hematite stone,
wrought in the shape of a cup weighing half a pound ; when
rubbed or ground it furnished the war paint of the savages;
also the extremity of a copper tube, two inches long; needles
in bone and shell, from an inch to six inches long, with
grooves round the head, to serve the purpose of eyes; and
plates of mica. The use of mica plates, which are found of
largo size in some of the Western mounds, has excited some
inquiry. Of a certain thickness, they make good mirrors,
Beside their use for ornamental purposes, they were proba.
bly looking-glasses of the beauties of the stone age, There
was also found a pipe of soap stone, having a stem five
inches Jong, and & bowl with a broad brim, like a Quaker's
hat,

Of earthenware, there was an endless variety of fragments
of the usual black, groy, or red compressed clay, mixed with
pulverized shells or stones. Ono kind I have never seen de-
scribed. The sherds had a red coating on both sides, an eighth
of an inch in thickness, evidently not a paint or a glazo.
The red coloring might have come from the pottery being
burnt in the open air, instead of baked ina furnace, were not
the layer of uniform thickness and of homogeneous paste,
unlike the material of the vessel, which was a gray mixture
of clay and particles of shells,

I give the above memoranda to the general fund of infor-
mation, touching & subject that invites inguiry on account of
its novelty and ethnological importance. Every examina-
tion of the monumental remains of the ancient Americans
brings to light some new feature in structure or type of
rudimental art.  And since archaology has become a science,
investigators, for half a century, may be looking about for
facts to complete the system auspiciously introduced by the
antiquarians of Northern Enrope, and advanced in onr ows
country by the researches of Caleb Atwater (Archaclogia
Americana) und by those of the Smithsonian contributors
to knowledge, especially Squier and Davis, RAMDLER.

e -

A SvaLL Water WuerL—1here is in the town of Meri-
den, Conn., a Leffel double turbine wheel, running under 240
fect fall and driving a manufactory. It uses only about one-
half of a square inch of water, and runs at the marvelous
speed of 3.000 revolutions per minute, or 50 revolutions per
second, which is by far the most rapid rate of motion éver
imparted to a water wheel. This is, also, beyond comparison
the greatest fall applied to the propulsion of a wheel in
America, The wheel at Meriden is of the most diminutive
size, scarcely exceeding in dimensions tho old-fashioned
“turnip " watches which our grandfathers used to carry in
their capacious vest pockets. The complote success of this
wheel has attracted much attention and affords further evis

dence of the wide range of adaptability of the Leffel turbing
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SILK CULTURE,

AY W, Y. ANDRAEWS,

A vague notion that sllk eulture ought to form one of the
industrial pursuits of the American people scems to be preva
lent enough ; but it doos not take practical hold upon any-
body. The nearcst approach to anything practical which we
have seen, in late years—excepting, of course, what has been
done In California—oceurred in New York in July last, when
a number of gentlemer pledzed themselves, according to s
roport given in the ZTribune of July 30, “to promote the na-
tive silk trade.”

Tho gentlemen present at the meeting represented the
most prominent silk manufacturing and importing houses in
this country. What these gentlomen have since done tow-
ards promoting the native silk tradoe, I do not know, but, hay-
ing pledged themselves, it is presumed they have done
somothing.

At the meeting, of which the 7ridune article is a report,
flags, and other things, manufactured from California silk,
wore exhibited ; and the report goes on to say that “ Mr,
Warren also exhibited samples of native and foreign cocoons,
and of raw and thrown silk, together with the common (e
eropia and Bombyx Cynthia, species of silkworms which feed
upon oak leaves. ®* * Also the Bombyr Yamamai which
feeds upon mulberry leaves; also the Bomdynx Pernyi, of
which the cocoons are early as good as the cocoons of worms
fod upon mulberry leaves."”

1 have given this extract, word for word, as it stands in the
colamns of the 7ridune, because it contains more blunders of
one kind or another than I remember everto have seen in so
many words. Cecropia is certainly not very particalar as to
its food, but it is not an oak feeder. Cynthia will thrive on
nothing except ailanthus, though it will eat oneor two other
things, but not oak. The Yamamai, on the other hand, will
eat oak, indend it is its natural food; but Mr. Warren errs
greatly when he says that it will feed on mulberry. The
last clause of the sentence, which says that cocoons of Pernyi
are nearly as good asthose of worms fed on mulberry leaves,
must be a sort of entomological joke, of which the point is
not discoverable by mu, so I pass it over.

I do not, however, notice thi- riport on account of its gram
matical and entomological mistakes. It is because of the
wvil effects it may, and probably will, have o1 amateur silk
calturists, that I notice it; for most assuredly, failure will be
the result of all attempts to produce silk cocoons by feeding
the caterpillars of the different moths on the food prescribed
by Mr. Warren. Any patriotic, money-making farmer, who
believes in the Zribune, purchasing Yamamai oggs and set-
ting his worms to feed upon mulberry, which they refuse to
eat, and consequently, all die, will probably give up silk
culture as being nothing more or less than a humbug, And
thus the cause is injured,

For several years past, I have made some experiments in
the rearing of the silkworms, giving the result of my experi-
ence in the first year in Vol. IL, page 311, of the American
Naturalist ; and of a subsequent year intae Entomologist, for
November, 1869,

The paper in the Nafuralist is devoted to my experiments
with the ailanthus silkworm, Samia Cynthia (G. & R.), & na-
turalized spocios from the East. In that paper, I have said
all that is necessary to say atpresent, on that species, excopt
perhaps that [ am further convinced, from the inspection of
samples of sewing and other silks, made from the cocoons
of Cynthia, that one day it will be reared very extensively
in the United States, It is perfectly hardy, is double brooded,
and may be reared by any one possessed of a few acres of
land, which may bo good enougzh for growing ailanthus trees,
but not good enough to grow any thing else, The labor of &
few old men, or women, or even children, is sufficient for
the purpose, The cost is therefore trifling.

The objeczion to the cultivation of Cynthia is that the co-
coon cannot be reeled. Buat it can be carded, and of the
Chinese can muke excellent silk goods from it, why cannot
wa? 1 suspect, too, that Oynthia silk can be worked in with
cotton, or, perhaps, woolon goods, adding to their beauty and
durability (for it is indestructible in wear), and thus open
up branches of manufacture hitherto unknown,

For manufacturers of conrse goods, I have no doubt that
“the silk from our native silk mothy, Cecropia and Polyphemus,
may be used. Indeed, I belleve that M. Troavelot is of
opinion that Polyphemus may fairly eater into competition
with Bombyz mori, the orlioary mulberry silkworm, The
worm, however, is mathor difficalt to rear.

In reference, however, to Bombyz mori, it is well known
that the silk ecrop in France and Italy has been reduced
greatly, and the price of silk goods consequently enhanced,
by of discaso smong the worms. S5 much is
this the case, that silk breeders have been obliged to look
sround for some silk-producing moths whose products may,
at any rate, supplement the deficient crop. Cynthia, ss al-
ready mentioned as ono of these, and two others mentioned
by Warren in the Zvibune rpirts above adverted to, are at
present the subjects of experiment,
~ My artiele mentioned bofore as sppearing in the American
Entomologist is mainly devoted to my experiments, and those
of ents, with Yamamai, which, as I sald be.
on oak feeder, In Japan, which is its native country,
in its wild state, on Quercus serrata. Whether that

in America, I do not know, but it Is of little im-
the worm will foed on almost any species of oak,
think that it profors white oak, The importance
ing new spoeles of silk mothy Is of so much pro-
that I ghall dovoto the remninder of this
consideration of whother Yamamai and Pernyi

——— -

Any one, who happens to have the number of the Ento-
maologist containing the article above alluded to, may find it
worth while to read it, but as many persons may not be able
to obtain that namber, I will Lere repeat the substance of
my remarks, adding as much new mattor as subsequent ex-
perienco has afforded, 2

The silk from the Famamai being considero] being con-
sidered suporior to that produced by any other of the sub.
stitute silk moths, great efforts have been made in Europe
to acclimatize it; but, it must be confessed, hitherto with but
slight success. There are exceptions, however, particularly
among amateurs in Germany, sufficient to show that success
is possible. The Baron de Bretton raises about 27,000 co-
coons annually.

In this eountry but little has been done, or attempted, and
that little has not been very successful,

The fact is, that Yamamai is a difficult moth to rear in a
country like this, where in early spring the temperature
varies so much ; but that saccess is possible, I am convinced.

The moth emerges from the cocoon in the latter part of
the summer, copulates, lays its eggs,and of course dies. And
now the trcuble commences; that is, with eggs laid, say in
Japan, from whence we mainly get our sapplies.

As soon as the egg is laid, the young larva commences its
formation, which in a short time (about one month)is per-
fected. It lies in the egg in a quiescent state till early spring.
If the egg remain in the country where it is laid, and is kept
at a pretty even temperature, and free from damp, the cater-
pillar emerges in a heéalthy condition. But if it be removed
some thousands of miles, passing in the transit from heat to
cold, and back to heat agaln: and if, in addition, it be closely
confined in & damp place, with little or no circulation of air,
the egg is attacked by a fungus which sometimes prevents
the worm from emerging at all; or, if it emerge, itisin a
sickly condition. That these conditions obtain in the transit
of eggs, from Japan to Europe, and thence to America, is
evident enough ; and it may, therefore, require the efforts of
many persons, continued for a long time, to enable us to ac-
climatize the Yamamai. But this is all that is required, and
I feel confident that ultimate success is certain.

On hatehing out, the worm is of a brimstone yellow, and
thinly covered with strong hairs; aftér the second month it
is greenish, with black, longitudinal streaks, and the thread a
dull coral red color. Aftar the third month it becomes of a
fine apple green, with yellow tubercles on each ségment, from
which issue a few black hairs. The head and légs are choco-
late brown, the prolegs reddish, and the first ségment edged
with pinkish color. The greatest care is necessary, as the
spring advanceés, to prevent the eggs from hatching before
the oak buds are ready f6F thém, and the temperature must
be regulated with the greatest nicety. If the eggs can be
kept somewhere about 50 deg. Fah,, it would be quite safe;
higher than that the mercury should not be allowed to rise,
till you are quito ready for the worms, and, on the other hand,
the eggs should not be allowed to freeze.

On emerging from the eggs, the worms should be allowed
either to crawl to the onk branches, or rather to sprigs ob-
tained for that purpose, the end of which should be placed
in a jar, or bottle, of water, or the worms may be placed on
gently with a camel-hairbrush. The leaves should be well
sprinklod with clean water that the catorpillars moy drink.

From some couse, not well understood, the young cater
pillars have a tendency to wander; and if care be not taken
many may be lost. To prevent this, it is well to cover the
branches with a gauze bag, tied tightly around the stems, and
close to the bottle. Care must also bo taken that the cator-
pillars do not find their way into the water, which they as-
suredly will if they have the opportunity, committing suicide
in the most reckless manner, If the number of catorpillars
be few, it is o good plan to place them at the outsot with their
food, in a widemouthed bottle, covering the mouth with
gauze. The branches, particularly if the weather be warm,
must still be oceasionally sprinkled, so that the caterpillars
may have tho opportunity of drinking, It must be remem-
bered that experiment is necossary in roaring Famamai, but
one thing is ascertained, and that is, that the worms must not
be exposed to direct sunshine, at least not after sovon or eight
in the morning, If the spring be warm, I am inclined to
think that & northeastern exposure is the best, and we may
sum up by saying, that comparatively cool and molst reasons
are more favorablo to succoss that hot, dry weather. In
Amorica the worms suffor in the early spring, from the rapid
clianges of temperature, 40" at 0 AL increasing to 70° in the
‘afternoon and falllng off to freezing polat during the night,
The worms cannot stand this. They become torpid, refuse to
cat, and consequently dle. To prevent this, if the nights be
cold, they must be placed where no such chiange of tempera-
ture can occur,

It is searcely necossary te say that an ampls supply of
frosh food must bo always sapplied, but it may not be amiss
to sy that It Is well, whon sipplylng freah branches, to re-
move the worms from the old to the now. Tho bost way of
doing thisixto clip off the branch, or leaf, on which the
worm Is resting, and tle, pin, or 1o some way affix the same
to the new branches, If this be not done, they will continue
to eat tho old leaf, even If it bo withored, and this induces
disease. I the worm hnd fastoned itself for the purpose of
moulting, the best way is to remove the entire braueh, clip-
ping off all the dried leaves before so removing It These
romarks apply, in goneral, to tho treatment of all silkworms,
oxcopt Bombyx mori,

The results of numerous experimonts with Yamamai go
to show that it Is, as I sald before, a ditficult worm to rear;
but it has beon reared near Now York to the extont of olght
hundred cocoons out of sixteen hundred egge, and this, al

though not & remunerative result, is encouraging,

IS - |

The Chinese silk moth, Aulterca Pernyi, also an osk feedor,
has been succesafully raised by me and by others, for several
yoars. Eggs have been sold to persons in States widsly sep-
srated, and the results show that this worm is perfeectly hinedy,

The moth winters in the cocoon, emerges early In May, it
the weather be warm, pairs readily, and lays from 150 to 200
egis. These hateh out in about fourteen days, and like
Yamamai, always about 5 or 6 o’clock in the morning. It iy
necessary to be on the alert to catch them on hatching only,
and to remember that they a ¢ vagabonds, even 10 8 greater
oxtent than Yamamai. Consequently similar procautions
must be taken,

The worm on emerging from the egg is large, sod of &
chocolate-brown color.  After the first month it becomes of &
yellowish green; head, pale brown; feet and prolegs of
nearly the same color. The body has numerous reddish tub-
ercles, from which issue a few reddish hairs. At the base of
some of the tubercles on the anterior segments are silvery
patches.

The Pernyi worm is much more easily reared than that of
Yamamai, but still great care is needed ; fresh food of course
is essential, and a slight sprinkling of the branches snd
worms in very warm weather is advisable; although it Is not
#0 necessary a8 with Yamamai. It is remarkable that Pernyi
worms, fed in the open air, on oak trees, do not, at present,
thrive so well as those fed in-doors, but this, doubtless, is a
question of acclimation. I advise white oak (Quercus alBa)
as food, if it can be readily obtained, but failing that, pin
oak (Quercus palustris) will do; and T have no doubt that they
will feed on any kind of ocak. They will, indeed, feed on
birch, and on sweet gum ( Liguidambar), but oak is the proper
food. It is worthy of remark that Perayi bears a strong re-
semblance to our Polyphemus, but it is more easily reared in
confinement, and double brooded ; an important fact for the
silk culturist. From American reared eggs, 1 obtained co-
coons as early as July 4th, the perfect insect emerging on
July 31, Copulation immediately ensued, and the resulting
eggs hatched only on August 12, ten days only from the time
of laying; and as the worm feeds up in about four or five
weeks, this affords plenty of time for rearing the second
brood. It must be remembered that on the quantity and
quality of food, much depends, not only with Perayi but
with all caterpillars. By furnishing food sparingly the
time of feeding would be much prolonged.

I have already said that both Yamamai and Perayi should
be fed under shelter for the reasons given, but there is an-
other reason of less importance. The young worms are
liable to be attacked by spiders and wasps, and even after
the szcond month, they are not safe from these enemies. 1
have seen & wasp bite a large caterpillar in two, carry off
the anterior section and return for the posterior, which had
held on by its prolegs. Did the wasp anticipate this fact, and
therefore carry off the anterior part first? As to the spiders,
they form a series of pulleys and hoist the caterpillar off its
legs, sucking its juices at leisure.

And now I must devote a few words to the advisability of
silk culture from a pecuniary point of view. Bombyzr mori,
or the ordinary mulberry silkworm, is, of course, the best to
rear, if you can obtain healthy eggs. But this is the difi-
culty, and thence anses the necessity of cultivating other
silk-producing species. I imagine that silk can be produced
in most of the States of the Union, and manufactured from
the cocoon at a large profit; but for the present, wo will loave
the manufacture out of the question,and consider only,
whether it will not pay to rear oggs and cocoons for sale?
It must be remembered that Baropsan manufacturers are at
this moment largely dependent on forelgn countries for the
supply of both eggs and cocoons; and this, because of the
general prevalence of diseaso among all the races of Bombys
mori. And now, to what extent does the reader supposo this
dependence exists?  Of cocoons I have no returns at hand,
but, of raw silk, European manufacturers purchase, annually,
not less than $160,000,000 worth; and of eggs (Bombyr mors)
to the value of $10,000,000, This, then, Is & business of no
trifling amount, Californ’a seoms to be alive to the faet,
and, I am informed, raised, this last season, $3,000,000 cocoons ;
and, for sale, about 4,000 ounces of eggs, worth at least $4
per ounce, wholesale. Now, there I8 no earthly reason why
Californis should monopolize this business. Why are not
companies formed in other Statoa for this purposa? or if
private individuals lack the enterprise or the means, why do
not the logislatures, of those States most favorably located,
do something by way of starting the business? A few thon-
sand dollars loaned, or even donated, may prove to be a val.
uable investment for the people at large, and, even supposing
o failare, would not be a very great loss to any body.

So far as farmers are concerned, it may interest them to
know that one man in Hogland, Capt. Mason, clears §30 per
acre by rearing silkworms (Bombyz meri In this case), and I -
much doubt whether any crop raised here pays as well.

By way of commencoment, then, let everybody :hat has
suficiont lelsuro sot to work, and rear ss many silkwarims, of
the above-named species, as ho possibly can; and if the pro-
cess bo not remunemtive in & pecaviary sense, It most as.
suredly will be in the amount of pleasuro and knowledge
obtained,

One caution 1 muat give to those who ecultivate HRombys
mori. Although Yamamai requires spiinkled branches,
Bombyz weri does not; nor must the leaves be faraished to
them while wet with rain or dow.

A — e

Ervecr oF Coup urox Inox.—The article apon this sab.
jeot, giving experiments of Fuirbairn and others, referred
to in our editorial upon the samo subjoct, in onr last {ssue,
was crowded out by proas of matter. The reador will find
it In the present numbar,
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Universal Boring Machine,

Our readers will recollect an illusteted description of an
umversal wood.working machine, published on page 70,
Yol. XIIL of the Scimxrivic Ammnicax. The machine
herewith Hllustrated is manufactured by the same firm, and
a & valuable addition to the many excellont wood working
machines now In use. A boring machine, though one of
the simplest, is by no means
an unimportant adjunct to a
full outfit of wood-working ma-
chines. The one shown in our
ongra {8 one of the most
caupl::. ever brought to our
notice, and tho great variety of
work it is capable of perform.-
Ing, renders the name chosen
for it applicable. It
is called the “ Universal Boring
Machine " because the most
prominent feature of its con.
struction is its power to bore a
hole in any desired angle with
the axis of the bit,

Any sized bit required is in.
sorted into the chinek, which is
adjustable to fit large and small
shanks. The mandrel which
carrles the chuck is made to
travorso by a foot lever, 5o as
to bore any depth up to twelve
inches, The mandrel is driven
by belt from a cone pulley of
threo faces, which gives the
proper speeds for different sized
bits,

Slots and stops upon the table
enable the work to be set at
any desired angle on the hori-
zontal plane, while the table
can be set on an incline to any
angle not exceeding forty-five
degrees. The table is twenty-
one Inches wide, with fifteen
inches slide, and it can be raised
or lowered fifteen inches.

The countershaft rests in self-
adjusting boxes, and has a tight
and a loose pulley eight inches
in diameter. The traversing
mandrel is of the best quality
of steel, and the machine is
otherwise made of iron in a
substantial manner.

The several adjustments enable the operator to doall kinds
of light and heavy boring, with ease and with great rapidity.

This machine was awarded the first premium at the Cin-
cinnati Industrial Exposition, in October, 1870, and was pat-
ented through the Scientific American Patent Agency, Aug.
16, 1870. It is manufactured by McBeth, Bentel and Mar-
gedant, of Hamilton, Ohio, whom address for machines
rights to manufacture, or other information.

<-
COMEINED TRUNK AND ROCKING CHAIR.

A unique invention, calculated to increase the comforts of
travellers on steamboats, ships, and in crowded rooms of
hotels, is illustrated in the engraving published herewith. It
is the invention of T. Nye, of Westbrook, Me,, and was

patented by him, June 18, 1867. Itisa combined trunk and
rocking chair. The rockers are made to fold into recesses,
where they are retained by suitable appliances till wanted.
The trunk being opened, as shown, forms a back to the seat,
which is held by metallic braces. When closed, the whole

presents the appearance of an ordinary trunk,
— -
Cosmetles,

The extensive use of preparations for hiding nature's
bloom on the human countenance, and presenting to our
view a sort of metallic plaster, suggests the inquiry, ** how
are these pigments made ¥ Without going into an unnoces.
sary analyeis of the “ Bloom of Youth,” the “ Rejuvenator,”
the “ Corpse Decorator,” or the other inventions for destroy.
ing the skin, with which the druggists’ stores abound, we
may state sgain the fact, always unheeded, that all the de.
testable compounds are injurious. They are nearly all me.
tallic poisons, and, if there be any that are innocent of this
charge, they are in every instance harmful to the health.
The color and surface of the skin eannot be changed by any
application which does not close the pores: the pores, which
are g0 exquisitely fine that there are millions of them to the
square inch, and which must be kept open if a healthy and

=
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done through the pores of a healthy person than through
the lungs: and we neod not remind our readers of a ghastly
plece of cruolty once enacted in Paris (that of gilding the
body of a ehild, for a triumphal procession, which killed the
subjeet in two hours) , to show that the stoppage, in any de
gree, of the natural functions of so important an organ as
the skin, ls injurions, The immodiate effect of the use of

McBETH, BENTEL, & MARGEDANT'S UNIVERSAL BORIN G

such compounds is to destroy the vitality of the skin, and to
render it, in appearance, a piece of shriveled parchment,
We must warn our readers that a temporary and meretri-
cious “bloom ” can only be attained at the cost of future
freshness and lively appearance, so that a year or two of
“looking like paint” is followed by a long period of “ Jook.
ing like dilapidation.”

-
SMITH'S INFANT DINING CHAIR.

The accompanying engraving illustrates a convenient and
cheap infant dining chair, which can be attached to any of
the ordinary chairs in common use,

[MArcu 18, 1871.

The Medicines of the Anclonts,

At the recent commencement of the Homeopathie Collags
in this city, Mr. 8. H. Wales, of the BCIEXTIFIO AMBRIOAN
addressed the graduating class, and from his remarks, we
quots the following :

“Many writers of our time persist in regarding this, above
all othors, as the best period in the history of our race; and,

doultless, it is trae in many im.
portant respocts, Bat T eannot for-
bear the suggostion at this moment
that thero was & time in the history
of the world when the seiencs of
medicine wan unknown, when peo-
ple lived to the Incredible age of
many centuries; and, oven after the
span of life had been redoced to
threescore and ten, sickness was
comparatively unknown, Inanclent
times, it was looked upon as a cal.
amity, that had overtaken o tribe
or people, when'one of its membors
prematurely sickened and died.
“Other arts and sciences flour.
ished in Rome long before medicine
was thought of ; and the historian
tells us that the first doctor who
settled in Rome, some two hundred
years before Christ, was banished
on account of his poor suceess and
the very severe treatment applied
to his patients; and it was a hun.
dred years before the next one
came. He rose to great popularity,
- simply because he allowed his pa-
tients to drink all the wine they
wanted, and to eat their favor-
ite dishes. Some writer on hy-
giene has made the statement
that the whole code of medical
cthics presented by Moses con.
sisted simply in bathing, purifica-
tion, and diet. This simplicity of
life was not confined to tho wander
ing tribes who settled in the land
of Canaan, but was the universal
custom of all nations of which his-
tory gives us any account, This
simple arrangement for health was
considered enough in those primi
tive times, when the human system
had not been worn out and ex
HINE hausted by depletive medicines
MAC The luxuries of public baths, ath
letic sports and games were deemed ample, both to educate
the physical perceptions and to prevent disease.

*“ All this wisdom, which had its origin in ancient games
and sports of the field, led to the erection of extensive bath-
houses, and the adoption of other healthful luxuries to which
all the people could resort to recreate their wasted powers,”

-
BARNES' VENTILATOR FOR MATTRESSES, ETC.

Many diseases are caused by the use of beds not properly
aired ; and it is difficult, if not impossible, to properly air, or
ventilate, a mattress, made in the usual manner. If this could
be done more thoroughly than it generally is, much sickness
would be avoided.

It consists of a chair without legs, suspended by the posts
of the back, as shown, on pins engaging with hooked bars,
which are placed apon the back of an ordinary chair. The|
details of the device will be goen by & glance at the engrav- |
[ing, The chair is sdjusted in ||'|;'i|( by placing the pins in |
the proper hioles in the posts made for this purpose. |

For further information, sddress Smith, Hollenbeck & Co., |

cleanly body is to be preserved There s more bresthiog

Toledo, Ohio, ‘

To secure this object cheaply and efficiently is the design
of the invention herewith illustrated. By it a complete cir
culation of air through the mattress is secured, which carries
off’ all dampness arising from constant use, Thus the mat
tress becomes more healthy for sleeping purposes, more dur
able and Dbetter fitted for the sick room. The ventilators
| consist of colled wire, covered with coarse cloth (to prevent
[ the stufling closing up the tube), running through the mat-
tress in all directions. The ends of the coils are secured to
the ticking by means of moetal thimbles, inside of which are
picces of wire gauze, to prevent inscets getting in, but which
admic air froely, The cost of the ventilators is small, and
they will lnst ns long a8 any mattress, They can be applied
to any bed at small expense,

This invention was patented through the Scientific Ameri.
con Patent Agency, January 10, 1871, The right to manufae.
ture will be disposed of in any part of the country. Fur
I ther information ean be obtained by addressing the proprie.
tors, Barnes & Allen, Hoosick Falls, N. Y.
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Tie third annual exhibition of the National Photographic
Association takes place at Horticultural Hall, Philadelphia,
June 0, 1871. Prof, Morton is to deliver two lectures on
Light,

RS ERA ST WSS TS




Maren 18, 1871.]

Scientific  Amoerican,

183

Amevivim,

)

Soientilic

—_—

MUNN & CO,, Editors and Proprietors.

PUDLISHED WEEKLY AT
NO. 37 PARK ROW (PARK BUILDING), NEW YORK,

0. D. MUNN. B I, WALES, A, K. BEACH,

VOL, XXIV., NO. 12 ., | [Nnw Sunies,] Twenty-sixth Year

NEW YORK, BATURDAY, MARCH 18, 1871,

Contonis:
(Ilustrated artlolos aro marked with an astorisk.)

*Knots and Bploos, . .ovuiniiiine,, 1T Exhibition of the National Photo-

Influence of Cold on Yron and Steol 159, nraphio Association

Oak Gratning 1n Ol Colors, ... ... WA Bolentine amd Teol

Knots and Splices (Explanation). . oning

Hartford Stoam Hollor and Insur- Thoe Shorman Process, ..
anco Co."s Report, ........ .

*Improved Spiral Spring for Ral

all
way Care B oveareans
'Porl-{\h\ \\':ﬂ'l‘nu and "¢
CoR0 e evveirririteinas

tieks ar
Floworing of the Viotoria Re

cnl A

Rubber Tires for Traction Eogines
Contral Shatt of the Hoosao Tunnel 181

L1588
(180

A Musonm of Artand Natoral His-
OFY st cetvinvon voanrsa vasawesyiBd

Report of Judgens, Ameriean Instl.
tnte Falr,~The Allen Engine, , 184
I‘."'cmnu of Natural History........ 184

| Tho Mineral Rekonrees of Missourl N

.............................

ne 1
\J
sImprognating Wood with Tar, oto. 1% 8clontine [ntelllgence. ,.....oue.ees 185
*Boardman's ‘éomblnud Tool, ... 1M American lullu:‘(’c of Minlng En-
*Bolt 'I‘I‘ntcner ...................... el SR S R 185
Somo Things L don't want In the Consumption of Su
Bullding Trades., oo.ooioiveenn A7 To 185

\ ﬁx Trades
*Action ot the Reolprocating Parts
of Stoam Rm,lncn
*Answer to Practical Problem..... 199
Reeclprocating Parts of Stoam En.

180 AnSwers to Correspondents. . .....

}il) ;\pw‘{cntlnm for 1

) 2
BHK Cultare. . ..oviei,, ho Extension

*Unlversal Borin,

Machine BOUR i Visesansassonsonans 86
*Combined Trunk and Rooking- Rocont American and Forel,

AHRLE )y cavaannavoianasssnsdonase S S A e ..187
COBMOICE . siiaprrssssassinntnns A8 Querdon. .. 187
*Smith's (nfant Dibing-ohair 182! Tnventions Patont
The Modicines of the Anelenta, ..., 1820 Amerionns. ... 18T
*Baroes Ventilator for Mattrosses, 182 List o

of Patents., ..

==

A SCIENTIFIC AND TECHNICAL AWAKENING.

Our English cotemporary, Zngineering, appears to have
gerionsly exercised itself in the perusal of our good-natured
article on " English and American Scientific and Mechanical
Engineering Journalism,” which appeared in the SciexTIFIC
AMERICAN, February 4th; at least, we so judge from the
tenor of an article in response thereto, covering a full page
of that journal, The article in question is a curiosity in
literature, It deserves a much wider circulation than #n-
gineering can give it, and we would gladly transfer it to our
columns, but for its exceeding length—a serious fault gen-
erally, not only with Engineering's articles, but most other
teohnical journals published in England, It would scarcely
do for them to be brief in their discussions, and above all
other things, spice and piquancy must always be excluded.
Engineering evidently labors under the conviction that the
heavier it can make its discussions, the more profoundly will
it be able to impress its readers. Hence, we are equally
astonished and gratified to find a gleam of humor flashing
out from the ordinary sober-sided composition of our learned
contemporary. The article came to us just as we were labor-
ing under an attack of dyspepsia,and its reading fairly shook
our atrabilious corpus. We said to ourselves, “can it be
possible that Engineering is about to experience the new
birth, to undergo regeneration, and a baptism of fire ¥’ The
article is really worth reading, and we begin to indulge the

- hope that at least one English technical is going to try to
make itself not only useful, but readable and interesting.
And what is most perplexingly novel in this new manifesta-
tion, is the display of a considerable amount of egotism,
which we had always supposed to be a sinful and naughty
thing in technical journalism. And, asif to magnify this
self-complaisance, it actually alludes to its “ owon extensive and
ovor-increasing cireulation in America” Now to show how
small a thing can impart comfort to the soul of our cotem-
porary, we venture to say that the circulation of Engincering
in this country cannot much exceed three hundred copies per
week,

It evidently amazes our English cotemporary that a journal
like the SBaiexTIFic AMERICAN, which, according to its own
notions, is chiefly the work of “ scissors and paste,” should
circulate so widely; and it even belittles our weekly circula-
tion by several thousand copies, in order to give point to its
very amusing, and, we will also add, generally just eriticism.

I'he writer in Engineering, whoever he may be, appears to
be a sort of literary Rip Van Winkle, just waking ount of a
long sleep ; and he cannot get the idea throngh his head that
it in possible that a technical journal can become a vehiclo of
popular information to the mass of mankind, instead of being
the orgon of n small clique of professional engineers or wealthy
manufacturers, such as seoms to hold control of the columus
of Engineoring, snd who use it either to ventilate their own pet
pohemes and theories, or to advertise, by illustration and other-
wino, in the reading columns, o repetition of lathes, nxle-boxes
Drakey, cars, and other trade specialitios, which can lay little
or no eluim fo novelty, It is, furthermore, n erying sin in tho
estimation of our English critic that American technical
Journals do not separate thelr advertisements from tho sub.

~ jeotmnttor;and Le thinks that when Yankoeo editors learn that

trade apnouncements nre out of place in the body of & journal,

MW‘” how to make their journals pay by making

thom higher priced.  Now wo venture to say, without in-
tending to give offence, that Yankee editors understand their
bustness quito as well as do English editors; and it is pre-
mumable, at least, that they know what suits their readers

~ on this side, much better than do English editors. We
~ venture to suggest—modestly, of course—that journalism in
L P '
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the two countries i not the same, and should the editor of
Engineering nndertake to transfer his system of intellectunl

Inbor to this side of the Atlantie, he would not be long in

mnking the discovery that those wandering Boheminn engi.

neers, who, he tells us, nre in sorrow and heaviness over the

short-comings of Ameriean technical journals, would turn

out after all to be slender props for him to lean upon. We

think it probable, however, that with a little more snap, o

journal like Fngineering might possibly attain a circulation,

in this country, of 500 or 1000 copies weekly.

Why, American engineers have searcely yet been able to

organizo themselves into an associstion for mutual advance-

ment in their profeseion, much less to give the reading public

the benefit of their experience and labors! This fact alone
ought, of itself, to satisfy Engineoring that no sguch journal

could profitably exist in thiscountry. Whenever our Ameri-
can engineers are ready to support such a journal, there will
be no difficulty in finding & publisher,

Engineering, in its casual reference to the various tech-
nical journals of America, omits to name our leading scien-
tific monthly, but introduces with just commendation & ven-
erable cotemporary, now upwards of three score years of age.
Now, it i3 no disparagement of this really modest monthly
to say, that perhaps there are not sixty hundred people
in the States who know it, even by name; and so far as the
use of “scissors and paste ” are made available in our tech-
fiical journals, we venture the assertion that the editorial
staff expenses of the SCIENTIFIC AMERICAN are as great, if
not greater, than those of Zngineering. 'The question, how-
ever, is not so much one of original outlay, but which of the
two journals gives most for the money. In this very essen-
tial particular, and with no intention to depreciate the value
of Engineering, we assert, with becoming modesty, that the
SCIENTIFIC AMERICAN occupies a position which Engineering
will never be able to attain.

<
THE SHERMAN PROCESS,

When people boast of extraordinary successes in processes
the details of which are kept profoundly hidden from public
scrutiny, and when the evidences of success are presented in
the doubtful form of specimens which the public has no
means of tracing directly to the process, the public is apt to
be skeptical, and to express skepticism often in not very com-
plimentary terms,

For a consgiderable time, the publioc has been treated to
highly-colored nccounts of a wonderful metallurgic process,
whereby the best iron and steel were said to be made, from
the very worst materials, almost in the twinkling of an eye.
This process has been called after its assumed inventor, or
discoverer, the “ Sherman Process.” The details of the pro-
cess are still withheld, but we last week gave an ‘extract
from an English contemporary, which throws a little light
upon the subject.

The agent relied upon to effect the remarkable transforma-
tion claimed, is iodine, used preferably in the form of iodide
of potassium, and very little of it is said to produce a most
marvellous change in the character of the metal.

A very feeble attempt at explaining the rationale of this
effect has been made, in one or two English journals, which
we opine will not prove very satisfactory to chemists and
scientific metallurgists. The Engineer has published two
three-column articles upon the subject, the first containing
very little information, and the second a great number of
unnecessary paragraphs, but which gives the proportion of
the iodide used, in the extremely scientific and accurate
formula expressed in the terms “a small quantity.”

Assertions of remarkable success have also been given.
Nothing, however, was said of remarkable failures, of which
there have doubtless been some. A series of continued suc-
cesses would, we should think, by this time, have sufficed for
the parturition of this metallurgie process, and the discovery
would ere this have been introduced to the world, had there
not been some drawbacks.

We are not prepared to deny in foto that the process is all
that is claimed for it; but the way in which it has been man-
aged is certainly one not likely to encourage faith in it.

The very name of “ process” implies a system perfected,
and if it be still so far back in the experimental stage that
nothing definite in the way of results can be relied upon, it
is not yet a process. If,in the use of iodine, in some in-
stances, fine grades of iron or steel are produced, and in as
many other experiments, with the same material, failures re-
gult, it is just as fair to attribute the failures to the iodine,
ns the successes, A process worthy the name is one that
acts with approximate uniformity, and when, in its use, re-
sults vary widely from what is usual, the variation may be
traced to important differences in the conditions of its appli-
cation.

On the whole, we are inclined to beliove Mr. Sherman’s
experiments have not yet developed a definite process, and we
shall receive with much allowance the glowing statements
published in regard to it, until such time as it can faco the
world and defy unbelief,

The patents obtained by Mr. Sherman seem to cover the
use of iodine, rather than the manner of using it, and throw
no light upon the rationsle of the process,

A patent was granted by the United States Patent Office,
Sept. 13, 1870, to J. €, Atwood, in whick the inventor claims
the uge of iodide of potassinm in connection with the carbons
and fluxes used in muking and reflning iron, In his specifi-
eation he states that he uses abont fifteon grains of this salt
to elghty pounds of the metal. Thisisabout w4, of one per
cent. He uses in connection with this exceedingly small
proportion of iodide of potassium, about two ounces of lamp-
black, or charcoal, and four ounces of manganese, and asserts

that steel mnde with these materials will be superior in qual-

e et

ity to that mnde by the old method. Thege elaims we are
Inclined to diseredit, Certainly, we #eo no chemieal reason
why this small amount of fodide should produce such an of
fect, and the specification itself throws no light upon our
darkness,

If the experiments in these go-called processss have no
better bosis than is apparent from such information as at
present can be gathered respecting them, it is probable we
shall wait some time before the promised revolution in fron
ahd steel manufacture Is accomplished through their use,

S e
RUBBER TIRES FOR TRACTION ENGINES,

When it was first discovered that s smooth-faced driving
wheel, running on & smooth-faced rail, would “ bite,” the era
of iron railways and locomotive engines may be snid to have
fairly commenced. The correction of a single radical error
was, in this case, the dawn of a new system of travel, 0o ex.
tensive in its growth and marvelous in its results, that even
the wildest dreamer could not, at that time, have imagined the
consequences of go simple a discovery,

A popular and somewhat similar error regarding the bite
of wheels on rough and uneven surfaces, has alzo prevailed.,
We say popular error, because engineers have not shared it
and it has obtained, to any notable extent, only among thou;
unfamiliar with mechanical science. The error in question
ig, that hard-surfaced wheels will not bite on & moderately
rough eurface, sufficiently to give an efficient tractile power.
It seems strange that this error ghould have diffused itself
very extensively, when it is remembered that a certain degree
of roughness is esgential to frictional resistance. Thesmooth-
ness of the ordinary railway track is roughness compared to
that of an oiled or unctuous metallic surface ; and it has been
amply demonstrated that the resistance of friction, of two
bearing surfaces depends, not upon their extent, but upon the
pressure with which they are forced together. A traction
wheel, of given weight, resting upon two square inches of
hard earth or rock, would develop the same tractile power
ag though it had a bearing surface of two square feet on
similar material.

On very rough and stony ways, however, another element
practically of no importance on moderately rough ways, like
a macadam surface or & concrete road, where the promi-
nences are nearly of uniform hight, and so near together as
to admit between their summits only very small arcs of the
circumference of the wheel ; comes into action. This element
is the constantly recurring lifting of the superincumbent
weight of the machine. Even this would not result in loss
of power, could the power developed in falling be wholly
applied to useful work in the direction of the advance of the
engine. The fact is, however, that it is not so applied, and
in any method of propulsion at present known to engineer-
ing science, cannot be so applied. Above a certain point,
where friction enough is developed to prevent slip, the more
uneven the road surface is, the greater the power demanded
for the propulsion of the locomotive. And this will hold
good for both hard and soft-tired wheels.

‘What then is the advantage, if any, of rubber-tired wheels?
The advantages claimed may be enumerated as follows: In-
creased tractile power, with a given weight, secured without
damage to roadways; ease of carriage to the supported ma-
chinery, whereby it—the machinery—is saved from stress
and wear; and economy of the power, expended in moving
the extra weight required by rigid-tired wheels, to secure
the required frictional resistance. The last-mentioned claim
depends upon the first, and must stand or fall with it. The
saving of roadway, ease of carriage, and its favorable results
upon the machinery, are generally conceded.

A denial of the first claim has been made, by those inter-
ested in the manufacture of rigid-tired traction engines, and
others, in so far as the rubber tires are employed on compara -
tively smooth surfaces; although theincreased tractile power
on quite rough pavements and roads is acknowledged.

This denial is based upon results of experiments performed
on the streets of Rochester, England, between the Oth Oe-
tober and the 2nd November, 1870, by a committee of the
Royal Engineers (British Army), with a view to determine
accurately the point in question.

Care was taken to make the circumstances, under which
the trials took place, exactly alike for both the rubber and
the iron tires. The experiments were performed with an
Aveling and Porter six-horse power road engine, built for
the Royal Engincers' establishment. The weight of the en
gine, without rubber tires, was 11,225 pounds; with rubber
tires, it weighed 12,025 pounds, Without rubber tires, it
drow 2513 times its own weight up a gradient of lin 11;
with rubber tires, it drew up the samo incline 2763 times
the weight of engine, with the weight of rubber tires added
showing that, although it drew a little over 2200 pounds
more than it could do without the rabber tires, the increase
of traction was only that which might be expected from the
additionnl weight,

It is ddmc:lg. moreover, that the additional traction pawer
and superior easo of carriage on rough roads, secured by
rubber tires, is dearly bonght at the very great increase of
cost, of an engine fitted with them, over onie not so fitted,

v as not fully settled, though it can
This isa polot we regarnd

bt. There aro enough of both classes

not long remain in dou
of wheels now in use to soon answer practically any question
there may be of durability (upon which the point of economy
hinges), 5o {ar as the interest on the inoreased cost of the
rubber tires, 18 offsct against the greater wear and tear of
iron rimmed wheels. It is stated, en good authority, that a
rubber tired engine, started at work in Aberdeen, Scotland,
wore out its tires botwoen April and September, {nclusive;

and when it is taken into consideratien, that the esst of theso




1 ¢ ﬁ‘ﬂm'llhil! ﬁt_lf\ot other engines, made with solid iron

rimmed driving wheols, it will be seen that, unless very

- much greater durability than this can be shown for the rub.

~ ber, the advantages of such tires aro very nearly, if not more
 than, balanced by their disadyantoges.

The fact that one set of tires wore out so soon does not

ronrule. There may have boen causes at work which
m‘g):. such ux..”:nm, and it wonld be, we think,
quite prematare to form favorable or unfavorable judgment,
of relative economy from such data as have been yot fur-

The difference in tho current expenses of running the two
‘most - t types of engines, with hard and soft tires,
now in use, does not affect the question of rubber tires, un-
less it can bo shown that theso tires necessitate, per s, such
a form of engino a8 requires a greater consumption of fuel,
and greater cost of attendance, to perform a given amount of
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~ CENTRAL SHAFT OF THE HOOSAC TUNNEL.

As many of our readers have evinced much interest and in-
genuity on the question of the propricty of placing reliance
apon the acouracy of dropping & perpendicular from the top
to the bottom of a shaft 1,030 feet in dapth, by means of an
ondinary plummet, we take the earliest opnortanity of set-
tling the matter beyond dispute, by reporting the results
lately obtained, through a series of experiments by the en.
gineers in charge, for the unltimate purpose of laying down
the correct line for the tunnel.

The perpendicular line has, of course, been dropped many
times, and the main result taken. The plummet used is
made of steel, properly balanced and polished, in shape
something like a pineapple, and of about the same size,
weighing fifteen pounds. It was.suspended, with the large
end downwards, by a thin copper wire, one fortieth of un
inch in dismeter, immersed in water; and, after careful
steadying with the hand, occupied about an hour in assum.
ing its final position or motion, which, contrary to the expec-
tation and theories of many, resulted in a circalar motion
around a fixed point, the diameter of the circle being a mean
of one quarter of an inch. The suspending wire in these

was not quite the entire length of the shaft, being
only 900 feet; and before the plunmet had settled, the wire
had stretched nearly twenty feet.

The suspension of the plummet in water was not consid-
ered necessary for any other reason than that water was
continually trickling down the wire,and dropping on the
plummet. The experiments so far have not been of the per-
fect character it is determined to attain, when the final

allignment is made, as, until the headings east and west of .

the shaft have advanced to a considerable distance, any
slight error would be of no account.

A neat and ingenious instrument has been constructed for
determining the variation of the plommet, and will be used
when great accuracy is desired; the plummet will also be
suspended in oil.

The bearing of tho tunnel is abont S. 81° E.; but, indepen.
de tl7 of its near approach to the line of revolution de-
scr.bel by the earth, it is not considered necessary to take
into sccount any motion it may derive from this cause, In
fact, the opivion is, that the motion of the earth will not
practically have any effect.

On the whole, after the still imperfect experiments which
have been made, enough is established to show there is no
difficulty to be encountered, other than the accarate and deli-
cate manipulation of the plummet and its attachments.

The shaft headings are progressing favorably. The rock
is not #o hard or varied as that met with at the west ond
workings. Already nearly 300 feet have been taken out,
and, with the proved energy of the contractors, this great
work will doubtless be prosecuted steadily and surely to
completion, within the contract time expiring March 1, 1874.

——— D ———
A MUSEUM OF ART AND NATURAL HISTORY.

Our recent articles on * Scientific Destitution in New York”
and “ The Scientific Value of the Central Park,” have ealled
forth numerous letters from correspondents, and have been
extensively noticed by the press. We now learn that the
Legislature of the State has taken the matter in hand, and
there is some prospect, with an honest administration of the
appropriations, of something being done to relieve our city
from the opprobrium that rests'upon it. A bill is pending,
before the Senate, authorizing the Park Commissioners to
erect, equip, and furnish, on Manhattan Square, or any
other public square or park, suitable fire-proof buildings, n'l
a cost not exceeding $500,000 for each corporation, for the
purpose of establishing n museum of art, by the Metropolitan
Museum of Art, und of a museum of nstural history, by the
American Museum of Natural History, two societios recently
incorporated by the Legislature. Thisls a million dollars
to begin with, and an smple site, without cost, to the afore
said corporations,

Manhattan Square extends from Seventyseventh to
Eighty-first streets, and from Eighth to Ninth avenues, and
contains about eighteen acres, Until it was set apart by
thie late Board of Commissioners, for the purposes of a Zoo
logical Garden, it was proposed, by s number of enlightened
citizens of New York, to dovote it to the uses of four of our
leading corporations, giving to each one s corner, and an
efusl share in the allovment of space.  The societies were,
“The Academy of Degign,” for art, * the Historical Society,”
for public records and libraries, * the Lyceum of Natural
History," for wcience, apd * the American Institute,” for
technology.  These have been incorporated for many years,
and sre known 1 include the leading artists, men of lettors,

Scientific  merica,

scionee, and the arts, of the city, on their lists of membors,
The committee went so far as to have plans of the buillding
drawn by competent architects; but, like many other well.
meant schemes, want of monoy compolled the originators of
the plan to abandon any further attempts, In the mean.
time, the Legislaturo chartored the American Botanical and
Zoological Soclety, and gave the Commissioners of thoe Park
authority to set apart a portion of it, not exceeding sixty
ncres, for the use of the Soclety, for the establishment of a
zoological and botanical garden. This socioty was duly or.
ganized under the act, and Mr. Hamilton Fish was made its
president, and considerable sums of money were subscribed.
But, according to the sixth annual report of the Board of
Commission=rs, “ the socloty nover manifested its desiro for
an allotment of ground.” It appears to have died, and
mado no sign. Some of our citisons, foaring that the Cen.
tral Park would go the way of every other public work in
the city, made strennous offort to resive the Zoologieal
Soclety, for the purpose of abtaining s perpotual lease of a
guitable site, on which to establish a zoological garden, simi-
Inr to those in London, Parls, Amsterdam, and Cologne.
Their object was to remove this part of the Park beyond the
reach of political intrigue. Subsequent events have shown
that the fears of these gentlemen weore well founded. The
Legislature of the State, on the 25th of March, 1562, gave
ample powers to the New York Historical Society to estab.
lish & Museum of Antiquity and Science, and a Gallery of
Art, in the Central Park. They have sabmitted designs fora
building, but, for some reason, no decisive steps have been
taken towards its construction,

The Lyceum of Natural History was also negotiating with
the Commissioners, for the use of the upper rooms of the
arsensl for its collections, and there i no doubt that an
arrangement to this effect would have been made, if a fire
had not destroyed the entire collections of the Lyceam. The
Lyceum made great effort to raise money to purchase a new
collection, but without avail; and, although this is the oldest
scientific society in New York, and has inrolled in its list of
members, nearly every professional scientist of the city, it is
probably the poorest, in income and resources, of any acad.
emy of sciences in the world. We do not know that the
Academy of Design has ever applied for a home in the
Central Park; and we cannot speak for the American Insti.
tute, nor for the Geographical Society, in this particular. As
we stated in our former article, the old Board of Commis-
sioners appears to have become weary of the unsuccessful
attempts on the part of numerous societies to divide up and
apportion the Central Park, and they applied to the Legisla-
ture for authority to conduct matters in their own way. An
act was duly passed, authorizing the Board “ to erect, estab-
lish, conduct, and maintain, on the Central Park, a Meteoro-
logical and Astronomical Observatory, a Museum of Natural
History, and a Gallery of Art, and the buildings therefor, and
to provide the necessary instruments, furniture, and equip-
ments for the same.”

Here would seem to be ample power for the establish-
ment of museams of science and art, but nothing is said about
the manner of raising the money. One would suppose, how-
ever, that, by means of the *Central Park Improvement
Fund,” abundant means could have been raised. The bill
now before the Legislature puts matters in a new light. 1If
it does not conflict with previous enactments, nor destroy
vested rights, it has the appearance of being a thoroughly
practical way of solving the question of art and science for
the city. The Metropolitan Museum of Art and the Ameri-
can Museum of Natural History are in the hands of the most
respectable citizens of New York. It would not be possible
to find a body of men of more unimpeachable integrity and
greater worth, than the gentlemen who have founded these
two societics. It is impossible that they should lend their
names to anything that will not bear the closest scrutiny;
hence the proposition, now before the Legislature, to put up
bulldings for them, at o cost of & million dollars, must attract
unusual attention. If the State would appropriate the
money to these corporations, giving them the control of its
expenditure, we should have considerably more confidence in
its honest administration than, we are grieved to say, we can
feel under the present circumstances; and if we know what
other institutions are to have the remaining portions of
Manhattan Square, it would be a great relief to our minda.

“Wae fear the Groeks bringing gifts,” but are willing to
aceept the gifts, if the officers of the two organizations are
certain that it isall right,

The need of a Museum of Natural History, and of a Gallery
of Art, in Now York, is so prossing that thoro is some danger
of our accepting the approprintions without a proper regard
to consequences. The Court House is not yet finished, and
the foundations of the Post-office are scarcely laid,
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REPORT OF THE JUDGES OF GROUP 1, DEPARTMENT V,

OF THE EXHIBITION OF THE AMERICAN INSTITUTE
FOR 1870, THE ALLEN ENGINE.

The labors of the Judges in this department were much
lighter in the last exhibition than In the preceding one, and
we are happy to say, wore, in our opinion, so far as the award
of premiums Is concernod, mueh more fairly performed. The
award of two first promiams to two competing engines conld
scarcely be repoatod this time, as thero was in reality no
competition, The Allen ongine was the only important one
entored, and of course roccived the first premium.  The on
gloo Is, however, one that ovidently could have compoted
favorably with those proviously exhibited

Weare In recelpt of advanced sheots of the judges' report

pertaining to the eritical examination of this engine, belng
a record and account of experiments performed under the
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suporvision of Washingtoa Lee, C. E.  The experiments
wore vory comprohensive, and comprised approved tests, of
cach important detail, usunlly made by export engineers.

The report Is too voluminous for reprint or even for con.
densation in our columns, In lookdng It through, we are sat-
infied that the experimonts were accurately made, and that
the ongine exhibited great working officlency and economy,

An the engine has been recently [llustented and described
in our columns, we deem it unnecessary to dwell upon the
details of its construction. The water test of the provious
exhibition was smployed, the water being this time measured,
with indisputable accuracy, in » tank, instead of by a meter
ns before,

The voluminous comparison of this engine with those pre-
viously exhibited, seems unnecessary, and we think not in
good taste in such a report, however much it may possess of
sclontific interest, Moreover, the circumstances under which
the trinls wore respectively performed, render the compari-
son difficult, if not unfair,

Mr. Loe concludes his report with a thorough endorsement
of the theory of Mr. Porter upon the action of the recipro-
cating parts of engines, as set forth by the last named gen
tleman in recent articles in this journal, He says:

“ Undor the resistance of 125375 horse powers at the
brake, the motion of the engine was remarkably uniform;
not the least diminution of speed in passing the centers
could be detected, illustrating very satisfactorily the value,
in this respect, of the speed employed, and of the action of
the reciprocating parts of the engine in equalizing the rota-
tive pressure on the crank through the stroke. The gover.
nor was, during the trials and throngh the exhibition, nearly
motionless, while the load remained constant, and instanta-
neous in its action on changes of resistance, maintaining a
steadiness of running which left nothing to by desired.”

The judges—Prof. F.A.P. Barnard, Thos. J. Sloan,and Rob-
ert Weir—speak in their report as follows:

“The performance of this engine has exceeded that of
the two fine engines which were on trial here last year. The
results seem to be without precedent in such engines. The
engine ran from 11 to 12 hours repeatedly without showing
« sign of a warm bearing, displaying thorough perfection in
all its parts. In all respects the engine is first-class, and
from the fact of its presenting weight with speed, asa re-
quisite for perfoction in steam engines, it has opened a new
erain this necessary branch—its economy ha been clear-
ly demonstrated in the careful trinls, which ought to be pub-.
lished in full” Y

S —ee-—
LYCEUM OF NATURAL HISTORY.

There was an unusually large attendance of members at
the meeting of the Lyceum of Natural History, on-Monday
evening, the 6th inst, to listen to an address by Professor
B. Waterhouse Hawkins, on the progress of the work of the
restoration of the forms of extinct animals in the Central
Park. Mr. Hawkins gave an account of the difficulties he
encountered at the outset, in finding any skeletons of animals
in New York, with which to make comparisons, and he was
finally compelled to go to Boston and Philadelphia for this
purpose. After much study and many delays, the casts of
the Hadrosaurus were completed, and numerous smaller
skeletons prepared. At this stage of the proceedings an
entire change in the administration of the Park took place,
and the newly appointed Commissioners decided to saspend
the work upon the Palmozoic Museum, and they dismissed
Mr. Hawkins from their service.

The announcement that an end had thus been summarily
put to one of the most important educational projects ever
started in this country, was received by the Lyceum with
profound surprise. For a few minutes after the close of Mr,
Hawkins' report, no one felt disposed to make any comment,
but as the truth of the great damage became apparent, there
was considerable disposition manifested to have the Society
give expression to its sense of the value of Mr. Hawkins'
pervices in the cause of education, and their regret that so
important & work should be suspended at this critical period.
Remarks were made by Dr. Newbery, Professor Joy, Mr.
Andrew H. Green, Professor Secly, Dr. Wals, Mr. E. G.
Squier, and others, and the following resolutions were unan.
imously adopted :

Resoleed, That the Lyceum of Natural History, in the city
of New York, hias learned with dN.-F regret of the temporary
suspension of the work of restoration of the forms of extinct
animals, ns hitherto prosecuted in the Contral Park, under the
ablo superintendence of Professor Watorhouso Hawkins.

Resolved, That the Soclvlf' considers the proposed paleozoic
museum not only a valuable acquisition to the sclentific treas.
ures and resources of the city, but also ns a most impor.ant

adjunct and complement to our groat systom of public eda-
cation,

-
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WARMING AND VENTILATING RAILROAD CARS,

There has been enough of denunciation against the present
goeneral method of warming and ventilating rallway cars. It
produces no effect on the corporations who could, if they
would, adopt appliances that woald not burn people to death
In easos of aceldont, nor regularly and persistently polso n
thom with bad air,

There Is no lack of ways and means; the problom is simple
nnd easily solved ; nay—a not vory oxtensive search through
the Patent Office rocords will show that it has boen solved
already ; perhaps not in the most practical and porfect man.
ner, but stil! solved so well, as, were it not for corporation
cupldity, would greatly add to the comfort and safoty of
parsongors,

The real problem is how to compel corporatiens te recog-
nizo the fact that the public has rights they are bound to

rospoct, It is the disregard of these rights that fills our cars
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with smoke, dust, and exhalations, and puts box stoves full !

of hot coals in tho cornors, ready to cook the human stew
whonever a frisky car shall take a notion to turn & somer-
sault, The invention needed is a conscience for corpors.
tions—an invention, by the way, scarcely less difficult than
the one advertised for in our last issne, namely, a plan for
preventing the salo of intoxicating liquors and tobacco in
New Jorsey.

The Railroad Gazette, imitating the English ideal of pro-
lixity in discussion, for which Engineering has recenfly
patted it on the back approvingly, treats us, in its issue of
Febraary 11th, 10 a pago article, to be continued, under the
title of *“ Warming and Ventilation of Bailroad Cars” In
this article the writer takes the gronud that people in gen-
eral are ignorant of the effects of pure air, and not being
able to “aee the foulness,” they “ therefore do not believe it
exists™ It is quite possible they may not be able to see the
foulness, but if in the majority of railroad cars run in this
country, they are not able to feel it in gritty, grimy accumu-
lations on skin and linen, and smell it in suffocating stenches
which serve, with sneeze-provoking dust, to stifle anything
like comfort, their skin must be thicker, their linen more
neglected, and their noses less sensitive than those of the
majo.iy of fellow travellers it has been our fortune to be
cooped up with for a day’s railroad journey.

The Railroad Gazette makes this wholesale chargo of igno-
rance and insensibility the excuse f r an essay on the physi.
ology of respiration, mostly extracted from Huxley’s ** Ele-
mentary Lessons in Physiology,” and therefore excellent in
its way, though having & somewhat remote bearing upon the
subject as announced in the title of the articlo. We trust
that before this journal concludes its series of articles thus
commenced, it will tell how to breathe into the breasts of the
corporations which choke us in their human packing boxes,
something resembling the soul which they are universally
acknowledged to be destitute of. When this is done, car-
bonic acid, a:nmoniacal smells, organic exhalations, smoke,
and dust, will be invited to shun the interiors of railway cars,
and comparative comfort will descend upon the perigrinating
public.

2 R

THE MINERAL RESOURCES OF MISSOURI.

The incalculable wealth, which lies hid in the bosom of
Mother Earth, in our vast possessions of the West, is un-
doubtedly centered in the State of Missouri; and the develop-
ment of this fund of .iches must add to the national pros-
perity, not only by its immeasurable intrinsic value, but by
its affording occupation to armies of laborers, the latter being
the highest and most important consideration.

In 1852-3, & geological survey of the State was wisely
decided upon, and a liberal provision for its execution made.
Two valuable reports, by Professor Swallow, have been

printed, in the year 1855, but the notes of his subsequent in- I

vestigations have not been made public,

I the session of 1809-70, further action, in this important
public work, was taken by the State legislature, and arrange-
ments made for a still more accurate and detailed examina-
tion, under the direction of Professor A. D. Huager, of Ver-
mont,

The distribution of metals all over the State will be seen
in the following figures, taken from the St. Louis Journal of
Commerce, which show the number of counties in which the
varions ores are found: Iron in 40 counties, lead in 43, coal

~ in 36, copper in 24, marble in 11, zine in 27, fire clay, in 16

barytes in 10, nickel in 6, granite in 4, tin in 4, plumbago in
2, gypsum in 2, slum in 1, antimony insh,

~ There is probably no country in the world so endowed as
this. Of iron alone, necording to the State geologist's report
for 1865, there is ore of the best quality, suflicient to furnish
200,000,000 tuns of iron; and this quantity lies in a small
space, in the vicinity of Pilot Knob and Iron Mountain, and
within 100 miles of St. Louis.

The quality of the iron is highly spoken of by the manu.
facturers, and the capacity of tho smelting appliances has
seachied to over 150,000 tuns per annum.  The coal is well
suited for reduction of ores, either by hot or cold blast treat-
‘ment, The Scotin Iron Co, commonced operations in January,
1870; and, a'though the materinls for building blast farnaces
hud to be enrrled 80 miles into o desort, the first furnace wos
blown into blast in August, 1870, This furnace will run
about 24 tuns per duy. ‘The company procures ore from a
hill, near the furnnce, in which thero is an apparently inex-

haustible supply of red oxide and brown specular. This ore | ¥

yields 60 per cent of pure metal, Tho ercction of milly for
muking wrought iron Iy contemplated, and the high quality
and prodigious quantity of the raw muterial will justify and
rewnrd any outlay of capital in this direction,

Tho shipment of oro to other Blates goes on constantly,
the last year’s secount whowing that 240,555 tuns were dis
persed over Indinnn, Ohio, and others, The furnaces at
Kingsland, South 8t, Louls, Lowls lron Co.'s Works, Caron-
‘delet, and Marumee uro all well situated as to coal and lime-
‘stone, the Marames Works Laving & most valuable wator-
power, These latter works ulso whip about 40,000 tans red
ewmatite ore yearly.

SOIENTIFIC INTELLIGENCE,

o Petermann's Mittheilungen, the new German
1 Alsatin snd Lormine, will embrace 9,001
40,148,800 nhabitants.  Russin alone will
pulution, for Russia in Burope has

¢ Bon population of 69,370,500, France,
a of Alsatia and Lorrwlne, will have 0,588 square
ritory, with 50,428,648 inbabitants, Austria will
2 [ulisbitants spread over u largor extent of

Scientific

Anerican,

country, namely, 10,080 square miles. Great Britain and
Ireland has 5,782 square miles, with 305835210 inhabitants;
and Italy, including Rome, lins 5,870 square miles, with 20,
470,000 inhabitants. In the order of population, the Govern.
monts will stand : Russia, Germany, France, Austiria, and
England ; but in military power, the first position must hence.
forth be accorded to Germany.

AMERICAN INSTITUTE OF MINING ENOINEKERS,

A circular has been issued by soveral mining engineers,
proposing a meeting at Wilkes Barre, some time in April or
May next, of all persons interested In the general subjects of
mining and metallurgy, for the purpose of establishing an
association, to be called * The Ameriean Institute of Mining
Engineers,” The Institate will hold meotings periodically
“In the great mining and metallurgieal centers, when works
of interest, such as mines, machine shops, furnaces, and other
metallurgical works, can be inspected, and the members ex-
crange their views, and consult, for mutual advantage, upon
the difficulties encountered by each.” There will bo the
usual publication of * Transactions ” and * Proceedings.”

The idea of forming an association of persons thus mu.
tually interested in each other's occupations, Is an excellent
one; but it has been suggested by s number of scientific
gentlemen that the American Association for the Advance
ment of Science offers every facility for the accomplishment
of the objects set forth in the circular, while it affords the
very great advantage of an assemblage of men learned in all
departments of knowledge, whose aequaintancs mining engi-
neers would do well to make, and from whom they could
learn much, while at the same time imparting of their own
knowledge.

As a section of the American Association, the mining engi-
neers would have more influence before the country, and it
would perhaps be well for them to stop and consider before
establishing a separate institate,

CONSUMPTION OF SUGAR, COFFEE, AND TEA.
E. Behm gives in his geographical year book, for 1870, the

following estimate of the consumption of sugar, coffee, and
tea, per capita, in various countries:
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draftamen’s room, made application to Commissioner Fisher
for a position in the copying division of the same depart-
ment; and, upon the urgent solicitation and recommondation
of Mr. E.W. W, Grifiin, chief of the division, she was ap-
pointed, and has held the position from that time until now,
receiving as salary $1,000 per annum, which, with the fal]
knowledge of her husband, she has divided with Grifiln, in
consideration of his mervices in procuring for her the

pointment. About a month ago, one of the lady’s friends
got hold of the matter, and ruported it to the Court, which
resulted in an investigation and the subsequent dismissal of
Griffin. This is the only ease of the kind that we have heard
of, and we have no reason to believe that there is any other,

or that corruption exists in the Examining Corps, as alleged.
—Ebs.

———— e E—— e
A METHOD of testing the purity of mp]u of water, by
watching the rapidity of its action on soap and similar com-
pounds, has been introduced by the French sacants, MM.
Boutron and Boudet. The experiment tests, at the same
time, the purity of the soap. Dissolved in water in which
lime is held in solation, ihe soap is preeipitated in hard
white flakes. If the quantity of soa put in the lime water
be noted, it will be found that the smaller the quantity pro-
ducing precipitation, the purer the soap. The Journal de
Pharmacie et de Chemie (of Paris) reports some experiments
on this subject, by M. F. Schulze.
-

Louvisiaxa State Fam.—The fifth State fair of the
Mechanics, and Agricultural Fair Association of Lonisiana
will commence in the city of New Orleans, on Saturday, April
8, 1871, and continue nine days. Over $20,000 in premiums
are offered. Rules, regulations, and schedule of premiums
may be obtained of the Secretary and Treasurer, Luther
Homes, Esq., New Orleans, La,

D —

Kx1rTED Goops.—John Kent advertises, in this paper, val-
uable machinery for the manufacture of knitted goods, to
which we inviie the attention of all who are interested in
this branch of industry. Mr. Kent Las devoted many years
to the perfection of these machines.

| D A D S e
COUNTHIES. Sugar, Iba. | Coffec, Ibs. Tes, Ibs. Kaonry, a white clay, used largely in the adulteration of
—_ flour, starch, and candles, s found near Augusts, Ga,, and is
Great Britain ...... 8506 090 3190 sent to the Northern States in large quantities,
United States....... 2463 5.63 ~c e e S
L i b 3 s WE are indebted to James Vick, practical florist, Roches-
Nom,:: ..... NG 1104 602 0-060 ter, N. Y., for a choice variety of Hower sceds.
Sweden. ... .. PR 080 080 0-060
i dooiocgggeie g LR 5 G NEW BOOKS AND PUBLICATIONS.
Den 900 340 0400 =
Belgium. .. .. e 18 830 0018 A CompLETE GUIDE Yor Coscu PArNTERs. Translated from
Portugal........ 698 000 0-040 the French of M. Arlot, Coach Painter, for Eleven Years
iy ol R 520 090 0-020 Foreman of Painting to M. Eherler, Conch Maker, Paris.
Austrin. ...... 5y 493 1-30 0012 By A.A. Fesquet, Chemist and Engineer. To which is
Spatn=tiisSotiis 423 001 0040 added an Appendix, containing Information
Russia & s enive s 240 0-007 0160 the Materials and the Practice of Coach and Car Pain
m;v . in the United States and Great Britain,
The entire consumption of sugar in Earope, has averaged, Philadelphia: Carey Baird, Industrial Publisher,

during the last few years, thres thousand four hundred and
ten million pounds (3,410,000 pounds), and for the whole
world it is set down at nearly twice that amount, It is esti-
mated that three fourths of the sugar is made from cane, and
one fourth from the beet.

The consumption of coffe has doubled in most countries
during the last twenty years,

e —
Unpleasant Discovery in the Patent Office--Levy=
Ing Black Mall,

“The Patent Office has been, during the past week, ina high
state of excitement, occagioned by the discovery of the opern.
tions of E. W. W, Griffin, clerk in charge of the draftsmen’s
division, who, it appears, has been levying black mail on the
lady employés of the office, for nearly two years. During
the administration of Colonel Fisher, late Commissioner of
Patents, a large number of ladies were omployed, for the
purpose of recopying drawings, when ordered by the inven
tors, of patents already on file.

“ These Iadies were placed under charge of Griffin, with
power to retain them in office o long as their services wore
patisfactory. It has been proved that Griffin hired the ladies
at regular salaries of $1,000 per annum, the most of whom he
blackmailed to the amount of $400 per year oach. It is esti-
mated that he has made £1,000 per month for the past two
Cars,

“The matter was brought to the notico of Commissioner
Duncan, and an investigation ordered, which resulted in the
dismissal of Griftin,

“ It is thought that there ure other cases of this kind, and
the Commissioner expresses his determioation to ferret
them all out, and make  clean sweep of all partics in his
dopartment enguged in swindling operations, againgt the
government or against individuuls,

“Phe Patent Office has for a long time been considered o
rich field for operations of this kind, and Investigations huve
often been suggested, but passed unheeded by the proper
nuthoritics,

It is openly stated that an fnvestigation Into the relations
existing botween certain oxaminers of patents and cortain
patent ugents, would disclose a more fearful state of black-
wailing than exists in all the other government departments
combined.”

[We find the above sensational paragraph among tho re-
cont Washington items of the Heening Mail.  We are in
o position to say that “tho high state of excitemont”
alluded to has existed ouly In the brain of the newspa-
per correspondent, The faets, in brief, are these: In

July, 1869, a lady, and wife of one of the clerks in the

406 Walnut street. London: Sampson Low, Son & Mar-
ston, Crown Buildings, 188 Fleet street. 1871, Price, by
mail, to any part of the United States, $1-25.

This is another of the large number of practical works and tadustris
treatises Issued from the press of Mr. Balrd., It &s isteaded as a practica
mannal for the use of coach palaters, and we must say, upoa examizstion o
Its contents, that we think it admirably adapted to meet the wants of that
class of artisans for which 1t has been prepared. There Is perbaps no de
partment of decorative art in which there Is greater room for ihe dsplay o
#Xxill and taste than incoach paloting. This work, however, does not deal
with the subject of art, to any groat oxteat. 1ta alm Ia to give laformation
In regard to colors, varnishes. ete., and their management o carriage patat-
Ing In the plalnest manner, and 1a this way it thoroughly Mmldls the latention
of the author,

ON THE GENERATION OF Srecies. By St. George Mivart
F.R.S. London: Macmillan & Co. 1871
The Darwinlan theory of the Origin of Species, has, perhaps, aroosed more
atteution, excited more dispate, and won more cotverts I a shorter time
among sclontiic and unsclentific meo, than any other of equal lmportance
promulgated In the 19th century, 1t soets to be the rale elther to swallow
the theory whole, or reject It as unworthy of bellef, and as confileting with
orthodoxy. The author of tho work before us has, however, taken a mid-
dle ground, from which we oploe It will be difiicult to dislodge him, though it
Is within full range of tho batteries of both the contending parties. Whlle
ho admits the truth of Darwin's views regarding the operation of natural
sclection as a canse of the origin of species, he dentes that It Is the sole canse,
yet malotalos that If It could bo demonstrated to be the sole cause, It would
1n no manner confiict with orthodox bellef in the Seriptures asthe rovelation
of God to mankind, The perfoct candor of the author Is one of the marked
features of the discussion, and his style is a wodel of pure temse English
writing, seldom, If ever, excellod by any scleatifio writer. The work Is an
octavo, most beautifully printed on tisted paper, aad illustrated by many
fAne wooud ougraviugs.

Tue Arcrecer’s AND Buinpenr's POokEr COMPANION AND
gn‘lcn Bo?xl.):‘c?nuh‘nu of a Bhonebm Comp::‘h’mdn
pitome o mals, Duodecimnls, Geometry Men.
suration; with Tables of U, S, Measures, amm
Strengths, ete., of Iron, Wood, Stone, an Vi
Materials; Quantitics of Materials in Given Sizes and
Dimensions of Wood, Brick, and Blonowllﬂ a Full and
Completo Bill of Prices for Carpenter’s Work ; also Rules
for Computing and Valuing Brick and Briek Waork,
Stone Work.m nun.;;hrl:luglh:‘:!. ole Py Frank W
ogdes  Architect, 0 : Hoary Haird,
1;5. lisher, 406 Walnut stroet. Price by mail, postpald

i tnted 1 wmall type, and contalning o large
S “:ll:':ell‘u‘l’or{' b?‘m?r:u;‘myulndo:oa for reforence; bound 1 mwos
rooco; and provided with a claap, #0 A% 10 be convenlontly carclod in tha
pocket. e : 3
p gxpENTS Pooker COMPANION for the year
G“lg'l:’;‘ml's"mnb & Brother, Gas Meter Manufacturers,
Nos. 1115 and 1117 Cherry stroot, Philadelphin, - Philas
delphin: Henry Carey Baird, Industrial Publisher, 406
Walnut stroot,
his pocket-bosk much of lnterest 1o gas consumers, as well as
|o‘::|.::l':n The sulject of meters s (ully disoassod, The work is bound
In pocket-book style, 1 fexible moroeeo bloding: Frioe, hy mall, poss:
pald, 8




Qﬁlm and Rersonal,

WWMMWMW« Ona Dollar & Line, 17 tha Notlces
MM Linea, One Dolar and a Baly per Line will be ohorged,

'm plpd\'\hlt moets the ays of manufacturers thronghout

o United | States—Bostan Bulletin, #1 00 n yoar, Advertisemonts (e, line,

m lnmm for salo in established Machinery Dopot, now
and second:hand. Stonm ftting connected. Bmall eapital, with anorgy,
m Address T. V. Carpenter, Advertising Agont, Dox 73, Now York,

Seo ndvortisoment of n Woolen Mill for snle. A bargain,

am active, have & clenr record, and some capital,
r‘.hn Aomo money ? F. Garmlil, Box 1263, Doston, Mass.

hm Lottors for Machinists, Molders, and Inventors, to lot:
mmqpmﬂlm Addross I W, Knlght, Soncon Falls, N. Y,
Improved mode of Qraining Wood, pat, July §,'70, by 1. J, Cal-
M,momd.o. Seo Nustrated 8. A, Doe. 17,90, Send stamp for clrenlnr,

Con a round, spring-ateal rod be drawn to any desired langth,
n trus taper to a polnt, with equal clasticlty the whole length, and
"& tomper? What I8 tho prico por hundred poundy, and whore oan thoy
boprocured P Anwor * Sporteman,” Malone, N, Y.
Manufacturersof Foot Luthesand other light machinery pleaso
addroms Geo,B. Kirkham, 107 E. 330 st., N. Y.clty, Businessof importanco !

How cin

‘Safety Keroseno Lamps (Perkins & House's Patent).  Explo.

wlon or broaking tmpossible; gLt equal to gas, and no odor, Famllles
suppliod and canyasars appointed, by Montgomery & Co., 42 Barclay st.,
New York, or Cleveland, O,

All parties wanting a water wheel will learn something of in-
torost by addrossiog P, 1, Wall, Sandy Hill, N, Y., for a free circnlar of his
Hudeon River Champlon Turbine,

Asheroft's Low Water Detoctor, $15; thousands in use; 17
yoar's exporfonce. Can be applied for §1. Send for circular, E. I
Ashorofy, Boston, Mass,

Wanted.— Machines for manufactaring Pails, Tubs, and
Matohes. Alvo, competent man to superintend construction of bulldings,
snd manage all parts of bosiooss when complote.  Address, with desorip.
Aive clrealars, price, ote., No, 98 Lexington avenue, Now York.

Turbine Water Wheels, Portable and Stationary Engines,
Gang and Clronlar Saw Mills, Rolling Mill Machinery, and Machinery for
Axp Manufacturers, manufsctured by Wm. P. Dancan, Bellefonte, Pa.

For best Power Picket Header in use, apply to Wm, P. Dun-
can, Bellefonte, Pa.

New Blind Wirer and Rod Cutter. B, C. Davis & Co,, Bing-
hamton, N.Y.

Self-testing Steam Gage. There's a difference between a chro-
nometer watch and a “bull's eve.' Same difference betwooen a self-tester
and common steam gage. Seadfor Clreular, E.H.Ashcroft, Bo-ton.l_!us.

See advertisement of L. & J. W. Feuchtwanger, Chemists,N.Y.

$3.50. Stephens' Patent Combination Rule, Level, Square,
Plumb, Bevel, ote. See advertisement {n another column. Agents wanted.

American Boiler Powder Co., Box 315, Pittsburgh, Pa., make
tho only safe, sure, and cheap remedy for “Sca)y Bollers.” Orderssolicited.

Belting that is Belting.—Always send for the Best Philadel-
phia Oak-Tanned, to C. W. Aray, Masufacturer, 301 Cherry st., Phll'a.

E. Howard & Co., Boston, make the best Stem-winding Watch
in the coantry. Ask forit atall the dealers.  Office 15 Maiden Lane, N. Y.

For mining, wrecking, pumping, drainage, and irrigating ma-
chinery, ses advertisement of Andrews® Patents in another column.

The best place to get Working Models and parts isat T. B.
Jeflers's, 180 Sonth Water st., Chicago.

Brown’s Coalyard Quarry & Contractors’ Apparatus for hoisting
and conveying material by fron csble. W.D. Andrews & Bro, {14 Waterst, N.Y.
Improved Foot Lathes. Many a reader of this paper has
oneof them. Salling n all parts of the couatry, Canada, Europe, ote.

Satalogue free. N, H. Baldwia, Laconts, N. H.
Peteler Portable B. R. Co. contractors, graders. See adv'ment,

E. P. Peacock, Manufacturer of Cutting Dies, Press Work,
Patent Articles In Metals, etc. 35 Franklin st., Chicago.

Peck’s Patent Drop Press. Milo Peck & Co., New Haven, Ct.

Millsione Dressing Diamond Machine—Simple, effective, du-
rabie. For description of the above see Sclentific American, Nov. 2ith,
15®. Also, Glazier's Diamonds. John Dickinson, 6 Nessau st., N. Y.

Steel name stamps, figures,ete. E.H.Payn, M'f'r, Burlington,Vt,

Cold Rolled-Shafting,piston rods,pump rods,Collins pat.double
compression couplings, manatactured by Jones & Laughlins Pittaburgh Pa,

Eeuffel & Esser 116 Fulton st, N.Y. the best place to get 1st-class
Drawiog Materials, Swiss instraments, and Rubber Triangles and Curyes

For Solid Wronght-iron Beams, etc., see advertisement, Ad-
dress Uznion Iron M'lls, Pittshurgh, Pa., for lithograph, ete.

For the best Self-regalating Windmill in the world, to pump
water for resldences, farms, city balldings, draloage, and Irrigotion, nd-
dress Con. Windwmill Co., 5 Colleége Place, New York,

The Merriman Bolt Cutter—the best made,
lars. H. B. Brown & Co., Falr Haven, Conn,

Taft's Portable Hot Air, Vapor and Shower Bathing Apparatus,
Address Portable Bath Co., Sag Harbor, N.Y. (8end for Clroular,)

Glynn's Anti-Incrustator for Steam Boilers—The only relinble
preventive. No foaming, and does not attack metals of bollers, Price 23
cents per 1b,  C. D. Fredricks, 5357 Broadway, New York,

For Fruit-Can Tools,Presses,Dies for all Metals, apply to Bliss
& Willlams, successor to May & Bliss, 118, 12, and 122 Plymouth st., Brook-
1yo, N.Y. Send for catalogue.

2d-hand Worthington, Woodward and Novelty Pumps, Engines
5 WwIWILP., 6 Horso Loc. Boller. W. D, Androws & Bro,, 414 Water at, N.Y,

Agents wanted, to sell the Star Bevel, It suporsedes the old
style. Bend for Cireular. Hallett & White, West Merldon, Conn,

English and American Cotton Machinery and Yarns, Beam
Warps and Machine Tools, Thon Pray,Jr..57 Woybosset at., Providonce,It.I

For small, goft, Gray Iron Castings, Japanned, Tinned, or
Bronzed, sddress Enterpriss Manufacturing Company, Fhlladeipiis.

Conklin's Detachable Rabber Lip, for bowls, ete,, works liko

3 charm. For Rights, sddress O, P. Conklln, Worcester, Mas., or A,
Dsul, Fulladelphia, Ps.

To Ascertain where there will be ademand for new machinery

or manufaetarers’ supplics read Boston Commeretal Bulletin's Magufactur-
fog News of the United States. Terms 4 00 & year.

Send for circu.

Scientific  Amevican,

Focis tor the Ladiow.
To 1870, Mes, W, mnde, with hor Whooler & Wilson machine, 8,255 veste, bo-
ndar dolna hor family sowing for six persona,

[MARCH 18, 1871.

APPLICATIONS FOR unmot oF !lm

Hanvesrens, —William 1.0, Road, Cileago, 111, has petitioned for an ax.
tonislon of the above patent. Day of hearing, May 17, 1671,

The Plisburgh, Pa,, *“ Londor® says:

S0 Arm of Goo. I Bowell & Co. Ia the largest and bost Advertising
Agotiey 1n the United States, and we can ohoorfnlly recomment It to the at-
tentlon of toss who dealro to Advortise thele bosiness sclontifionlly and
KERtomationily tn anoh o way s that Is, to secare the largest amount of pub-
Holty for tho least expenditure of money.

After nn «xhnn-lln u'lnl. at Amarlt-nn Tostitute Falr for 1870,
Pratt's Astral O1F was nrnnmlncml the uf.-n -nd heat,

Dnnopuln t 1t Vartotien, Catnon, Bymptoms, and Care, By K, P Miy-
o, MDY, Paper, 0ot g Musiin, $1, Address Mrnren, Hayyes & Co,,
A1 Wost Twouty sixth st Now York olty,

Mong o FASTENIXO Bunet Meran oy Roops, 510, —Ass Jolnson, Brook:
Iyn, N.Y,, hias petitioned for sh extension of the above patent, Day of
lienring, May 8, 1871,

Mernon oF PRINTIXG 18 COLONN, ~Ttosalis Groome, Brooklyn, N. Y., has
petitfonod for an oxtension of the above patent. Day of hearing, May &
1871,

MACHIXERY ¥Ou COMPRRARING GANmous Nopies,—Willlam A, Royes
Nowburgh, N. Y., hos petitioned for an oxtenalon of the aboye patant.  Day
of hearing, May 10, 1871,

Prows.~John 8 Hall, Pittabuargh, Pa., has petitioned for an extonsion
tho above patent.  Day of hoaring, May 17, 1871,

Cannraos Wnnns, —Jamos D, Sarven, New Haven, Conn., hus petittonod
for an oxtennion of the above patent, Day of hearlng May 24, 1871

Yitnl Foroer How Wastod and How Preservod; or, Ahusos of the Sox
ual Panction, thelr Canses Effeots snd Moans of Care. By K, P. MiLuen
ALD,  Papor, 0oote,  Address Minnan, HAYN®s & Co., 41 West Twenty:alxth
Aty Now York olty,

S — —

Angwers to Govvegpondents.

CORHKRI'ONDS NT'S who expect to rﬂlm anmeers (o thelr letters must, in
are

il oo wy Mnir names, Il'h a right to know those who seek

{urormadion from v appens, 1e may prefer 1o
odctr s mrwwommm by mml

SPECIAL NO1B -~ This mlwmn n destgned for the general interest and n-

uomm af our roaders, not witowa replion to questions af a purely

ness or nal nuumv. e torll publish such inguiries, however,

lrh nL parid. rn:' s advertisements ac 1 00 a (ine, under the Aead of " Businest
reonal,

Al veferance to back numbers must b by volume and page,

Mroxing Merans.—All the hard gray American charcoal iron,
ol which ecar whools and all such work are made, requires more hoat and a
Tonger timo’ to melt than soft lron, eapeelnlly Sootoh plg, which Iu the
most fluld and thoe oaslest to melt of any Iron,  Consequently, unless the
melter axercises good Judgment In charging, the Scoteh plg will melt and
ran off befora the car-wheel (ron I melted.  If G. IL P, be particalar in
tho quality and strength of hisiron, ho will make better results by using
soft Amerlean oharconl plg, with old car-wheel fron. It will make
stronger eastings, mix better, and melt more uniformly; but he shonld
slways recolicot In clinrglng his furonce that soft Iron will molt hefore
hard in the same position, in the cupola, I also think he had better use o
Jarger proportion of 8ot ply, #s every timo cast iron I8 melted It bocomen
harder, so much 8o that fron which can be filed and turned with case, when
Te-cast will often be found too hard to work.—J. T., of N, Y,

b Y
HarpeNmNg TArrow.—If B, I, H. will use one pound of
alum for every five pounds of tallow, his candles will be as hard and white
as wax. The alum must be dissolved in water, then put In the tallow, and
stirred until they are both melted together, and run {n molds.—F, 0. H,

L. L., of N. Y.—According to Ure, strass is made as follows:
8 ounces of pure rock crystal or flint, in powder, mixed with 4 ounces of
galt of tartar, are 1o be baked and left to cool. The mixture is then
poured Into hot water, and treated with dilute nitric acld till it ceases to
offervesce, and the *‘frit" {3 then washed In water till the water comes off
tasteless. The frit §s then dried, and mixed with 12 ounces of white lead,
and this Iast mixture reduced to fine powder, and washed with distilled
water; 1 ounce of calcined borax 1s now added to every 12 ounces of the
mixture, the whole rubbed togother in a porcelaln mortar, melted Ina
clean crucible, and poured out into pure cold water. This melting and
pouring Into water must be done three times, nslng a clean, new crucible
ecach time. The third frit Is pulverized, five drachms of niter added, and
then melted for the last time, when a clean, beautiful white crystal mass
resulta.

C. M. 8., of Wis.—There are no precise proportions observed
in making the coal-tar and gravel walks of which you speak. The alm s
to saturate the gravel with the hot tar without surplus. The Interstices
of the gravel are simply to be filled, and the amount required to do this
depends wholly upon the coarseness or fineness of the gravel employed.

W. P. 1., of Ohio,.—Two teams of horses, of equal strength,
pulling agalnst each other, by means of a rope, would create the same
tension in the rope, as one of the teams drawing against an immovable
object.

W. H. B,, of Va.—Ice can be made by compressing air, and,
after It has radiated its heat, allowing It to extract the heat of water with
which it {s brought Into contact. The temperature of alr at 5* Fah., would
be ralsed, by compressing the alr to one fourth its original volume, to S17*
Fab; and the air would radiate and absorb sgaln, lo expanding, about 190
unliis of heat, P

E. T, H., of Ga.—The friable sandstone, a specimen of which
you send us, may, we think, be rondered firmer by soaking it in a solation
of silicate of soda, and allowing It to stand till dry.

J.A. V., of Ohio,—The use of steam expansively, by means
of cut-off appliances, enables the expansive force of the steam to be
ptillzed, which cannot bo done when the pressure Is maintained at one
standard, and steam admlitted through the foll stroke. It takes no more
power to do a given amount of work In one case than Inthe other, but

£ more boller capacity, and more fucl, as the working power of the steam Is
more economically applied when the cut-off is used.

Geo, B R, of Ohio.—~Type metal is composed of 3 parts lead
and 1 part antimony for kmalleat, hardest, and most brittle types; 4 of lead
and 1 of antimony for next grade; 5 of lead and 1 of antimony for medium
alzest 6 of load and 1 of antimony for larger types; and 7 of lead and 1 of
antimony for the Inrgest,

. J, M., of Texas,—The term *“ power of a boiler " means its
evaporating power, and In that sonse 18 proper,  If its evaporative powar
be sufclont to perform a given amount of work, It 18 proper to estimato
that work In horso power, Water can not be pumpoed out of a pipe from
Which atmosphurie alr 44 excluded. A pipe driven into a soll Impervious
L0 alr, onn never ylold water unless the water 18 forced up by hydraullo
power, as in tho artesian system,

A.P. Y, of N, Y.—You will find deseriptions of iron enamel-
Ing processes, on pages 207 and 408, Vol, XIL of this journal, It can be
done In ¢olors, See Ure's ** Dictionary of Arts and Maoufagtures, '

I, €., of Po,—~Weo do not think increasing tho mze of the
Jonrnnaln of your oar axlea from 234 Inches to 6 Inches diamotor, would
make them ran Hghter.

H. M. A, of N, Y. —The lining up of a beam engine, in n
vossol, In n procoss for which no definite mode o. progedure 1s oxclusively
Applieablo, 1t s an operation to which common dunao and Judgment must
Do brouglt, and for whick cach engineer must be & law unto himself,

J. 8., of Va,—The use of horizontal propellers to force bal.
1oons up or down Is not a new suggestion. It has been tried, but, we be.
Hove, without much practical success.

J.T. 8., of N. Y.—You will find further fhformation on the

subject of transamitting power by compressed alr, in our editorial columos
of Iast wook.

New Patent Law of 1870,

INSTRUCTIONS

HOW TO OBTAIN

LETTERS-PATENT

NEW ]NVENTIONS.

Information about Caveats, Extensions, Interferen-
oes, Designs, Trade-Marks, and Foreign Patents.

OR Twenty-five years, Muxx & Co,have occupled the leading
position of Solicitors of Americnn and{Enropenn Pateonts,
During this long experiense they have examined not less than
Fifty Thousand Inveniions,and haye prosecuted upwards of Toxnry
TUOUEAND AFPLICATIONS FOR PATENTS, In addition tothis they
hove made, at the Patent Oflice, Z'twenty-Flve Thousand Special
Exominations {ato the novelty of varions Inventions.
The important advantage of Munn & Co.'s American and Eu-
ropean Patent Agency I8 that tho practice has been tenfold
greater _han that of any other agency In exlstence, with the additional advan-
tages of havipgthe ald of the highest professional skill in every department®
and a Branch Office at Washington, thal watches and supervises cases when
necessary, as they pass through Official Examination.

MUNN & CO., ?
Ask Special Atention to their System of deing
Business.

Consultction and Opinions Free.

Inventors who desire to consult with Mpxx & Co. are invited to call st
thelr office 57 Panx Eow, or to send a sketch and description’of the invention,
which will bo examined and an opinion given or sent by mall without charge.

A SPECTAL EXAMINATION
2 made Into the novelty of an Invention by personal examination at the Pat-
ent Office of all patented faventions bearing on the particplar class, This
scarch is made by examiners of long experience, for which a fee of 85 Is
charged. A reportisgivenin writing.

To avoid all possible misapprehension, MUXx & Co.adviso generally, that
iny send models. But the C may st his discretion dispenss
with a model—this can be arranged beforehand,

MuyX & Co. take speclal carc in preparation of drawings and specifications.

If a case should for any cause be rejected It 1s Investigated immediately,
and the rejection if an {mproper,one set aside.

NO EXTRA CHARGE

ismade to clients forthis extra service. Muxy & Co, have skillfal exports
in attendance to supervise cases and to press them forward when necessary.

REJECTED CASES.

Muxx & Co. give very special lon to the Ination and p i
of rcjected cases filed by Inventors and other attorneys. 1o such casesas feo
of §51s required for special examination and report ; and In case of probabls
success by further prosecution and the papers are found tolerably well pre-
pared, Muxx & Co. will take up the case snd endeavor to get it through for
& ressonable foe to be agreed upon in advance of prosecution.

CAVEATS
Are desirable If an Inventor ia not fully prepared to apply for a Patent. A
Cavest affords protection for one year agalnst the lssuc of apatent to an-
other for the same Invention. Caveat papers should be carefully prepared.
The Government foe on Aling o Cavoent 1s £10, and Muxx & Co.'s chiarge for
preparing the nocessary papers fs usually from §10 1o §12,

REISSUES.

A patent whoen discovered to bo defective may be relssned by the surrons
der of tho origlnal patent, and the filing of amended papers. This procoods
ng shoald be taken with groat eare.

DESIGNS, TRADE-MARKS, & COMPOSITIONS

Can bo patonted foraterm of years, tlso now medlclnes or medical coms
pounds, and useful mixtures of all kinds,

When the lnvention conslets of a mediolne or compound, or a nese artiola
of manufacture, or a new composition, ssmples of the nrtfole muse o0 firs
fshed, noatly put up, Thoero should also be forwarded a full statement of it
Jgredients, proportions, mode of proparation, uses, and merits,

CANADIANS and ull other forelgners can now obtaln patents upon tho sama
enma as oltizens,

EUROPEAN PATENTS.

Muxy & Co.have vollojted a Intger numberof Buropean Patents than any
othoragency. Thoy havo agonts located at London, Paris, Drussels, Derlin,
and other chiof oftios, A yamphlot containing o synopsis of the Forelgn
'atont Laws sent froo,

Muny & Co, conld refur, If necessary, to (housauds of patenteed who hovo
had tho benefit of thele advico and asslstance, to many of tho prineipal
business mon In this and othor cities, and to members of Corgress and
prominont altizens througlont the country.

All communications are treated ss confidential.

Address
MUNN & CO.,
No. 37 Park Row,
NEW YORK.
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Recent Dmevican and Foreign Patents.

Unier this heding woe shall pudlish roeekly noles of some of the more prom
inent Aome and Jorogn paltents,

SELF-ACTING BHACKLE AND Oax Paaxe. —Lyman Alphonto Iussell,
Shrewshury, Vi —This laventlon relates 1o Improvemoents In self setlng
shackios and car brakes, and conslsts In an lmproved connectlon of the
brakes with theshackle, for automatic operation, whereby ihe connection
may be readily so adjusted that the brakes will not bo sot In action ss when
required to back up the train.

Fxxd Baos rox Hoxses, —W. A. Hongh, South Dutler, ¥. Y. —~This lnven-
thon relates to & new and usefu) Improvement 1o feed bags for horses, and
consists 1o making the bag self sapplying, by means of obe OF more reser

"::ﬂ.lli dischiarge orifices of which reservolrs are closed by s valve or
valvea.

Truss. —~Adam Hinoalt, Montgomery, N. Y.—This Invention nas for Its
olject 1o furnlsh an Improved truss, which shull be %o constrocted ws to
Yiold freely to the various movements of the body of the wearer, while hold-
g the rupture securely in place.

GOVERN¥OR POR STRAM ENaGiNEs. ~Charles A. Conde, Indisuapolis, Ind. —
This lnvention relates to & new method of regulating the movement of the
Dalls of & steam governor, with a view of adjusting the same b proportion
10 the Increased or diminished centrifugal force.

Cirovran Saw Guanp, -G, W, Shipman, Ischus, N. Y. ~This {nvention
rolates to a new and useful improvement In moans for protecting the opers-
tor and others, near running clroular saws, from injury, and it consist#in a
movable guard, operatod by means of the saw carriage, In such a wanoner
that, duriog the period of danger (when the saw s not catting), the guard
covers the saw, and Is thrown back from the saw when the Istter s in ac-
tual ase.

CAmFET-OLEANING MacniNe. —J. O, Craft, Baltimore, Md. ~This Inven-
tion relates to a machine, through which a carpet way bo psssed, and 8o
bosten and brushed, during 1ts passage, a8 Lo come ont of the machine thor-
oughly cleansed. The fovention conslsts in the pecullar construction and
arrangement of boaters and brushes for effecting this result,

CoMmyen Corrox axp Coxx Praxren.—L. A. Perrault, Natchex, Miss, —
This Invention relates 1o Improvements in machisery for planting sced, and
ins blnatl in one hl of & seed-dropping spparatus,
adapted for corn, and another adapted for cotton, In a manuer to utilize
one ranning goar for the two Kinds of seod, and thereby save the expense o)
separate goar for cach.

Laxz Koy, T, A, Kirk, Kansas City, Mo.—This Invention has for it ob-
Ject to furnish an improved lime Kiln, which shall be so constructed as to
enable the kiln to be worked from the front, In firing and in drawing the
Tme and ashes, which will not allow cold or uabarnt rock to pass through,
and witich will consame 1ts own smoke.

Can Basxe.—8. D. Tripp, Lynn, and Lather Hill, Stoncham, Mass. —This
Inveation relates to mprovements in rallroad car brakes, and consists in an
arrangement, on the locomotive or tender, of a steam cylinder and plston,
and the arrangement, on thoe cars, in connectlon with the brakes, of slidiag
rods, 80 that the rod of the car next to the engine or tender, being moved
backwards by the piston rod of the above cylinder, will bring the brakes of
the rear wheels down opon them, as well as the brakes of the tender, and
slacken the speed theredy, #o that the rear projecting end of the brake rod
will come In contact with the rod of the next car, and sct its brakes in action
inlike manner, and so on, throughout the tralu. The arrangement of the
sald brake nctuating rods is wuoh that no matter which end of the car Is
foremost, the wheels of one track will be acted on by the brakes.

Coumrxxp Rurke, Brorren, Axp Parxe Currxe.—Hagh 8. Ball, Spartan-
burgh, 8. C.—Thiz inveation relates to anew and useful Imrovement in a
combined raler, blotter, and paper cutter, three articles ludispensable for
the desk, comblned In one.

Rugp yon Oroaxs Axp Mutoproxs.—Augustus Newe.l, Chicago, 11}, —
The object of this lnyention Is to so construct the tonguo-butts, or shanks,
of musionl reeds, that the sumo cannot, daring the vibratory motion of the
tonguoes, be ralsed from thelr seats.

Axti-Fuioriox Coxprouxp.—Victory Pardy, Poughkeopaio, N. Y.~Tuls
nvention relates to a new and useful compound for lubricating rallroad car
axle journals, and other Jouraal bearlugs.

—

Aueries.

[ We present herewith a seriex of {nquiries embracing a variety of topics of
greater or lem general interest. The questions are simple, (¢ da true, but we
prefer 1o elicit practical anmoers from our readers, and hope to be abie to
make (Als column of inguiries and anneers a popular and us¢ful feature of
the paper.)

1.—Exery WaeELs,~Can [ make emery wheels similar to
those used in o foot lathe, that will answer for sharpening fine tools, such
a5 gouges, rounds, and hollows, and if 8o, how shall I proceed ?~F, W,

2 —BoiLeEr FURNACE.—I have two boilors, twenty-four feot
long and four feet In diametor each, with five ton:lnch flues. The fire passes
under the boller, and enters the flucs at the back end, passes through the
Bues, and enters the smoke stack at the front end, I uke hard pine wood

or fuel, Wil some of your many readers give mo thoe best way of cons
‘strocting the flae noder the boller, from the end of the grate bars Lo whoro
it enters the flucs at the back end, and also state the proper distance from
the back wall to the end of the boller 2—N. I,

8.—MEpAL Casts.—I have some modals which I should
1ike to copy. Having tried seyveral times, and fulled, I thought that I would

ssk advice through your query columos, I do not know of what the
medals are munntactared. Tlhey aro, 1 suppose, mado to imitate bronge, 1

have trled easting them Lo plaster of Parts molds, but have had vory poor | ||

WUCCOM, B8 tho surface of tho medals was covered with small holes.  The
mictal used swas lead und antimony, soven to one, 1 ahould ke to know, 10
‘there be any metal that | can cast thewm of, and bring out tho bronge eolor
afterwards, or I there be any meta) that I can cast them of, and afterwards
~golor by some solution. Also, of what should I muke wy molds?—J. K. M.
4. ~RexMoviNG THE TAsTE OF TAR FROM RAIY WATEI,—
‘WIIl some of your correspondents tell mo if raln wator, whieh runs off &
3 m::l roof, and tasten vory atrongly of taryds unhenlthy, nnd If thers e any-
; 1AL Wil prevent its tantiog, as It s very disagrooablo for oookln]

purposes 70, K. JL

B ~Sonrauus Movasses,—How can I soparato the molassen | 1

ot the SUgAT, In Sorghum sugar mosh, to make & dry morchantable sigar ?
mmnmum-wm gome of your readors tell

d W:m'?mm st flux to use ln moelting snd mixing alu-

. ntions Patented in England by Amerioans,
‘ mm the Commisioners of Patents' Journal, |

VAPFLIGATIONS FOR LETTERS PATENT.
ADING Fimg anus. —EU Whitaey, New Haven, Conn,

I, Allon, ===, Mass, Fabrunry 10, 1471,
M Brawn, Now York olty,  Februaiy 11, 1811,
wu-}.& Gardner aud I, K, 'l‘(moll. Danbury,

you MAYTuRssks ~Samuel Rogors, New York clty,

%nmhfw gmrnmu
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,:,":"“:v“;h‘;" rRLLER CAXAL BOATS.—~Thouss Maln, Pierpotas, X, Y. 112,308, ~Wasu Bon.en, —Johin l\;::lnnm. Oxford, Pa.
o T g e oemse aror ant Oun, O | ISR BOPRSIG, Qb SHEEREIE e Boseh o
; II:\‘. NTJ‘,H).'):J;::"; l\lr-;:_.v;\ rus AND DErsoTOns. =W, 1l, Watkins, Jersey ”’-‘ "'"-u\." :L’-:‘n’_'"f;::"""‘\:":‘::'::;':::‘n“ (")A;ua Cror
ML ~Sreaw AXD OTHES SAFETY VALVES ~Walter Dawson Seranton, Pa “" ‘l —LOORING Brove.—W N. Moore, ) cenah, Wia,

Fetruary 15, 131,

B < lmox Batis axD Bans, AxD Mooms 6F MANUFACTURING THE SAME, —
Bliridge Wheeler, Phlladeliphia, Pa.  February 15, 1871,

Official Zist of Patents,
ISSUED BY THE U.  U. 8. PATENT OFFICE.

FOR THE WEYK ENDING \l Ancm 7, 1871,

Reported Ofictally for the Scientific American.

SCHEDULE OF PATENT FEES
On vach Caveat

On ﬂllnr each applioation for a Pnlcnl.
Un lasul n§ each origina: Patent :
On appeal to Examiners-1a-Chlef,,
On appeal to Commissoner of Patents,
On upl!uuon for Helmae........

On spplication for Extension of Patent
On grantingthe Extenslon
Un gllng a Disclalmer

Un an application for Design (three snd s half yun)
On an application for Design (seven YOAr®).....ovveu,
On an application for Design (foarteen years)

(seveonteen yeo

For Copy of Claim of any Patent (seued wlthin 0 Yoare., .. ... ouvrengisse

A shetod from the model or draswing, relating to such portion of a machine
@9 00 OMIIR CORPR, IVOM ....ovisessosiossos sgesasoenssastasssesssnss s
& Pward, bul wwwally at the price abore-named.

The ruil W-um o any puxmsawdum\u 20,186 af which tome
tAe Pu (%o comisenced pri m:’ .......... 8120

Oficial top.a o ﬂmyxfcn'pdk Lentied #ince 1596, we oan "p uy

uu a redsonable depending e amount of
nrolved and the a-mbcr f views, s vl

Full tnroruuuwn. s o orice drawings, In each case, may be Aad by
addressing

MUNN & CO,,
Patent Solicitors. 37 Park Row, Now York.

ll",&OQ—Hosl-: SroixkLErR.—William Anderson, San Fran.

0, Cal.
112 310 —LOCOMOTIVE SPARK ARRESTER.—J. G. Armstrong,
New Brunswick, N. J.
11*’,311.—'1‘001. ¥or CARRIAGE MAKERS' Use.—George Atkin-
n, San Franclsco, Cal.
112,312 —PoraTo Prone.—John A. Beal, Waterford, N. Y.
112,313 —HiNGE vor CARRIAGE DooRS. —Georgo W. Beers,

112,514 > SToVE Lg.—James Birckhead, Jr., Baldimore, Md.
112,315.—Crotues Prx.—Orris A, Bishop Chlago
112316, —MAXUFACTURE OF ROCHELLE SALTS AND Bonx.

112,311.—Bsxnws.k3;‘elu Brewer, Waynesville, Mo,

112 318 —TamL CovrLisé.—Theodore Burr (assignor to Allen
Mulir and Heory Mulr), Battle Creek, Nlch.

112 319.—EVAPORATING PAN FOR BACCHARINE LI%UIDB ~—F.

c. Batler, Bellows Falls, Vt., assignor to himselfand James B, Willlams,
Glastonbary, Conn.

112320—Doon Secvrer—William H. Caldwell, Wheeling,
112,&!1.—-’!'02‘-&:1.:;“2;1—& B. Caswell, Springfield, Mass.
m—ﬂuss Fu-rrasnco FURNACE ANXD LEeR.—James
lmﬁ.—Smmo BeEp BorroM.—Alex. Cole, Manamuskin,
llﬁﬁiﬁﬂVum WaeeL.—E. E. Coleman, West Cumming-
112.325—Toy Horse axp Carniage—John B. Cuzner,
Bridgeport, Conn,
lmﬁo.—nmmm.-m Hovrper.—E. L. Decker Southport,
llsc.ﬁgz:—s:wmo MACHINE,~—J, Wllli‘gm Dufour, Stratford,
112,328, —S1meAM BoiLER —Ed wards Evans,North Tonawanda,

112,829, —~MEDI0AL COMPOUND FOR CURE OF CATARRI AND
AsTiMA. ~Erastus Fleld, Ostrander, Ohlo.

112,380— CIHINE FOR GRINDING THE CUTTERS OF Mow-

, 270, ~H. O, Flak, Wellsville, N. Y.

11"381 ~—Macmise vor MagiNG HOOks AND Eves.—Jeremy
T, Ford, San Francisco, Cal

112,585 CU TN liompson Freeman, Westfield, T11.

112,883 —AﬂAcuuzm FOR REVOLVING MOLD BOARDS FOR

r'f' Oodn?'y s Lealle, Mich. , assiguor to himself aud 8; M, Loy-
" 2 o. (taburgh, Pa.

1
m‘lltsm éut.mnn AXD FERTILIZER SterEnR~—J. A.
ale, Va.
ns ——chnw ProruLsiox.—E. C Gregg (assignor to AH.
rogg and C, P, G + Trumansbu £ £
12550, o S San i Machrae B M. Gundlach, Belleville,
112,887 —CoxMrouxp ror KinorLixa Fires.—J. L. Hannum | !
and §. H, Stebbing, Berea, Ohlo.
nal.’sss —LAWN MowER.—Benjamin Harnish, Lancaster, and
Illrnub. Poquea, Pa.
v o mﬂgg son PAVEIBNTS.—C B. Harris, New
alty. ‘ebruary 25,
3 PRING FOR mecus.—dohn R. Hiller, Woodland,

lls.x.i-l‘.'l“—lhnvmnmmn.-s T. Holly, (assignor to John
112 6y I‘Boon CuaMr.—Henry O, Hooper, Dismond Springs,
112,843 ~TArer HoLper,—Thomas W, Houchin, Morrisania,
us 844.—vau,uo GarTER~Henry A. House, Bridgoport,
119 w—Bonmu Wixper,—Henry A. House, Bridgeport,

112 0.—MI'I'IIOD or KN1tTiNg SrockiNGs, Eve—~Honry A,
use, Bridgeport, Conn.
119,847.—”1-.«1wrua FOR EVAPORATING AND CONCENTRAT-
X0 Liquips —John Howarth iulun. Mass, Antodated March 1, 1571,
DB~ APPARATUS FOR JIVAPORATING AND UONCENTRAT-
10 LIQUIDA ~John Howarth, HSalom, Mass, Antedated Maroh 1, 1871,
,B‘D—Al':-uwruu FOR REMOVING O1n FROM Vmwr.un.n
e MATTRRS, ~Ellas 8, Hatohlonon, Baltimore, Md,
112,860 —Al’l’ABA‘!’Dl AND ProOcEss von Rnuovmo O
PHOM GRAIN, Bexps, w10, —Kllas 8 Hulchlason, Bnlumor%
119,861 —Cuumn.um.—thnrlu F. Jucobsen, New York

113 S—CULuumr Vessen—~Carrie Jessup, Now Haven,

:&Mgﬁ’i’“"" {un .r‘ou Corring Learner.—Aberdeen Keith,

water, 5

“I'i‘:l,—'Au’r:'Acflmaml{Nons ) 'mnm SeiNpLks.—~John IY,
ollor and Nathanlol Sehner, B agerstown, M

19)!66 ANITRI MACHINE,~ T, I, Klug. Boston, Mass.

118, aaaY ~Takgur ror Comswr Loosms.—Julius Kuttner,

lls’.‘%:;'l.—'ﬁuwumn Axp Camneer.~T. W, Lackore, Worth,

118,308, —~ArranaTus vor BunxiNg HYDROCARBON OrL8.—
amos 13, Loo, Grass Valloy, Onl,
112,800, —Bunarar Avara,—Robert Lee, Cincinnuti, Ohilo.

ll%) 00 ~ULEGRAPE APPARATUS,—L, T, Lindsey, Juckson,

llBﬁUl |l AnvESTER—J, P, Manny, Rockford, 111,

112 802, —HAanvesten—J. P. Manny, Rockford, 111,

112 308 —Hanrypsrer RARE —J, P, Manny, Rock(otd 1.
112 —Uullul Coup Sixg,—H, C, Mar hnm. Collinsville,

119 lmﬂ.-—Mowmu M.\onnm.—-H €, Markham and Dewitt C.
llurklm Colltinyitle, N
l’nwn-uhwn.—Alox. J. Marshall, Warronton, Va.
mmoa Maroh 8, 1511
119.?0.7 ;:-?lhlm.—hlwud MeDuff and E. D. Forrow, War-
wiek,

12572 —Bomixo Mac ulw -—J |l l’-rdletk(luignorwhxm
Sl and 8, M. Nrown), Acton,

12378, —VAror Brrsei. —ll W. Park, Philadclphia, Pa.

L2374 ~Macmixe vou Porsrine Buasxs von CuLtivaTtor
Treyn. ~John Fedder and George Abel, West Fittabu . Pa

112570, —BaLk Tig,—J, E. Perkins, San Frane -m,Cal

H2070.~Lixixo Wares werit Feur, gre—~James Phillips,
lhkL(u 1118

124577 —~Caoxing Stove.—S8amuel Pierce, Boston, Mass.

ll-"/lb";‘LA'u—A A. Porter, New Haven, Conn.  Antedated

H2A70.—Macmixe vou Suarmso axp Corrixe Gear Cor

TERs ~F, A, Prat
Tg, s, AL (Aasignor to the Pratt & Whitoey Compsny), Hart-

112 380, —~COMBINATION CaMERA AND DEVELOFING Box.—E
C. Ratzell, Pulladelphin, I's.

112,38]. —Puxciize Macnisg—J. C. Rhodes, Bouth Abing

ton, Mas
112,358, —\WAsIxG MACHISR~J. W. Ricker, Chieleca, Mass
112,888, —Cunrary Fixrune.—Charles Robin, Chester, Conn

112,384 —MACHINE vORr MAKING PrisTEns' LEips.—Isase
Schoenberg, New York city,

ll" M85 ~SLIDE VALVE vor Steax RIvering Macnises.—
Coleman Sellers (amsignor Lo Willlam Sellers & Co.), Phlladelphla, Pa.

112,386, —MACHINE YOR POLISHING THREAD,—Samuel Sem-

rlolly z lnhn Semple, Samuel Semple, Jr., and It A, Semple, Mount

112,357, —l’u\"r Brusn.—F, 8, Shearer, thln?on nL
112,988 —Bee Hive—S8, A. Short, F, J, Short B, Shont
and Jasper Kile, Decatur, Als.
112,380 —ArparaTus vor REMovinG O1L yrox VEGETABLE
AND OTHER MATTER. ~Thomas Slm, Baltimore, Md.
u-.',.mo.—m.-mm voi Prooucise Brisurrmipe or CArpox
~Thomas Sim, Baltimore, Md.
12,891, —UriLizixe e Sty Dowx oy e Wino Corrox
u 1. Slmpaon, Boston, Mase.
112,802, —PRusiNG Sugins.—Frank Smiley, Batavia, N. Y.
112 39 —-\\ ATER-CLOSET VALVE—A. J. Smith, San Fran

cisco, C
112,394, —U\\G Prow.—J, W, Sursa, San Leandro, Cal.
112,305 —GrispinG PAN AND AvarcavaTor—\W, H. Thoss
West Polat, Cal
112,306 —>TReET LANTERN. —Augustus Tafts, Malden, Mass
112,397 —Cookixg Stove.—Alvin Warren, Swanton, Ohio,
112 'ms —SAFETY BRipLE.—James W onlhorhuul San José

l".JW ~FIRE GRATE.—George Wellhouse, Akron, Ohio.
112 400.—~HAy Exmve.—4, F. Weymouth, Dresden, Me.
112 -IOI —CLAW Bar.—Charles Winter, (.'hxlllmthe. Ohio.
112 40-3 —STEAM GENERATOR.—J. C. Woodhead, Pittsburgh,

112 ,m‘;umu. Trar.—W. D. Wrightson, Queenstown

112 404 ~—Brusi.—~John Ames, Lansingburg, N, Y.
IIHM—Cuoo Fexpenr.—F. L. Bailey, Free n Ind.
12,406 —RuvLEr.—H. S. Ball, Spartanburg, 8.
112 407, —Faxxixa Mlu..—Beluunin Baruey, 'nm L
2A08.—IcecorTiNg MAacmINE.—Lafayett Bamum (as
nor to himeelfaad A. . Hale), Bridgeport,
11"“09 —MASUFACTURE OF lc:.—-'l J. Bigger, Kansas City,

11¢ ,-n l0 —Macnrse vor HEADING BoLTs AND Srixes —Rein-

hold Boeklon, Brooklyn, N. r to himself and Heary Torstrick
New York :lu. An lsnud S.nO

112,411, —WasHING &ucmx!.—dosepb Boswell, L. M. Bos-
'tu..lonuushlmcr and J. H. James (sasiguors to themiselves and

112,412.—WATER an..—s. C.Boyles, New York
112,413.—Corrox Press —R. M. Brooks, Pike county,
11. 414 —PAPERCUTTING MACHINE—Samuel Brown (as-
7 1o himself and C. R. Carver), Pufladelphis, Pa
113 -ub.—-Govmox FOR DIRECT-ACTING ENGINES—A. S
lmc.ron, New York eity,
112 416 OVERNOR FOR DIRECT-icTiNG ENGIsEs—A. S
Cameron, New York city.
2417, —mwﬂm) GE—J. & . Carleton (assignor to the Union
s oW
llsétls.—*cm ror Currixe Smeer Meran—C. R
te,
113; 4?5— r:’mel.x:an.‘T\vnghm Clevehnd hmnea. Mass.,
wan,
119"4'3'7)“' "mu"" e Govaror O A, Condé, Tndian-

112 421 —Lmvmmamo MacmnNg,—lJ. C. Craft (assignor
Io Jmselt and Antonlo Rosello), Baltimore, Md.

12,422 —STEAM l}'muuwn ¥or Paren DryeErs.—Daniel

mus_m%‘“" c Pmowt Axn VaALvE Rop PAckING.—G

"-m
m—GnAr;\’ m.ummo nm Sﬂal’:'l!:. W—
Jolin Culbans, Grand Rap Antedated

s DR T SR el e
"-fs&'-'-"monfn‘&a'non.—s.‘ Cushyan, New Lisbon,

112.4:‘!'.1‘ —J-E%o‘gn 3‘"’,9:.7?“'“" Daily (assignor to himself
. city.
112“428.—(.‘0\'01& ;c'n Orl.gmos 5 SIDEWALKS.—William

ale, New York city.
llﬁlﬁ—ﬁﬁhrvl’m—? 0. Deschamps, Philadelphis, -

112,480 —MACHINE FOR CUTTING Fu.n.ql
anchester, England, assignor to David Blake, wa, N, Y.
11O 48] e CoUr NG, FOR RATTWAY CARS = bu

8. G, Goodall- cop«un. al w, Great
112,483 —ToBacco Prre—P. J. M‘N.J
112 m—mnm ¥or Housk Pum—Albon P. Eastman,

112.434.—-801.:\' Pl.ow.—mlo A. Elliott, Stratford Hollow

m);..isé.;-S'mmuxn FOR PAINTINGS—James Fairman, New'
or 0

112,40, Hopy Laxtiry Hovpen.—Ssmuel C. Fossenden

uunmnl Conn,

437 —S1ovE LEo.~Amon L, Flneh mn;“g .
llB 488 —Pumr Prstoy—John S. F o

Doou&l‘o (asslgnorns (o the Forrester Maa!

llr mb ~l§|§o:.;-8umx uel W andl (assignor to himself
. Sowio) "m'.

oxt }Q —tioan. O"mmmron " HanvEstins,—George Fyfe
i wtar L, Ottawa, 11

LA TN NG AN S, R, Gardnor (asslgnor to himsolt

11 ‘;rxllg._l-l Marquotte), Nm“‘m‘ﬂm. W York c‘x

12,4480 PRINTING ummmr-
. (mmmnnwnh Novalty Company. " ) P

é:&—'ruxoxmo MACHINE — Lym Gould, Norwich,
mm—-Pmm- Cast—Wm. H, A, Gresham, Atlanta
llsl Mﬁ.—-hum Cunexey.—Geo, W. Griswold, Factoryvillo
m.ﬁl“n.-mm-« SuranaToR—Philander Griswold, Hudson
l”ifl:i—cum- ror T Co mmoc.—.)m W, Guider
lll: A ‘:.—'l;:):llbu &L‘:‘—&?&ﬂ‘r&um»' York dq
112,450, —810r COCR AND VaLvE—William Haas, New York
131. VALVE ¥OIi STHAM Emmu....lm L. Harloy
o A I g
119468, —COMPOSITION ¥OR LUBRICATING hwu

uunaongfn (asignor to John C. Burrougha and
ariotte
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112,454 —Post-HoLe Digeer.—Bryant B. Horrick, Decatur,

112,455 —Door Gm.—la:l s'n'glck’n assignor to himself,
llh.,;‘ wA';.‘g,\M—Lu:hef' Hill, Stoneham, and
D. Tripp, Lynn,

119,457 Tross —Adam Hinoult, Montgomery, N. Y,
11&4_5&-;!?» Bac ror Horses.—Walter A. Hough, South
119, '_31&;‘:.. Honoer ¥OR Laups— Mark W, House,
: —Laxp Canexey—Mark Wiggins H i
118.,‘4%.. xamn Lamp gimy).(:;::&l(-:: 51‘.?,'
lﬂ‘m@m l‘-lu Raxe—James Howard and E. T, Bous-

England.
1124&_.—'1\01:0: FOrR ROLLING BARRELE—Mark W, Ingle,

1, Ind.
112,468, —PrmaaN.—George W, Jay=on, Lodi, Ohio.
112,464 —Paste FOR PAreErR HaxGINGS. — John Jones (as-
»r to himself and Henry A. Smith), New York city,
112,465 —Twixe HoLpER.—Edward M. Judd,New Haven,Ct.

112,466, —CroTHES PIN OR CLAsP.—Amos L, Keeports and

‘William Yount, Littictown, Pa.

112 m.-g“umm or —Samuel Edward Kelly, Phila-
1 —Lnx Kius.—Thomas A. Kirk, Kansas City, Mo,
112 469, —FASTENING FOR SEATS FOR WAGONS or SLEIGHS. —

. t

g:sne. m J'c;hnl? R?!b‘e.rgon (assignors of one third thelr righ

112,470.—Potato PLANTER —George Knowlton (assignor for
oae-half his right to N. Haynes), Johnstown, Pa.

112,471 —REVO.LVING FiREARM.—Edwin 8. Leayeroft, Brook-

S o n.pﬁm:: to * Colt's Patont Fire-Arms

ll&m‘?vaox.\'nxe Fin —Edwin $. Lea yeroft, Brook.

N. Y., to “Colt’ tent Firearms
r.'b“y‘:';.u -Rm: s Paten

112.47&—1{!:2.:0“ CATTLE-GUARD GATE~J. H. Mallory,
La

Porte,
112 474 —BACK-REFLECTING MIRROR.—Richard Mason (as-
l’mhh!uel!ndﬂum Ely), Newars, N. J.
112475 — VENTILATOR AND CHDINEY Topr, —James Mec-
Gowan (assignor to himself and Dantel H. Waring), New York city,
112,476. — APPARATUS FOR RECTIFYING AND REFINING
derick Measey (assignor to himeell and Henry D, Fling),

SrrriTs. —Fr S~
112,477.—%:3 Cax.—Joun F. Merrill (assignor to himself and
Cincinnati, Ohlo.

lu,lm—Tmcr'mxcx’su For LooMs.—~John Michna
Flscher, N -
¥l BAKER AND BROILER—Wm, H. Miller,

118.480—3!{1112.2 FOR SEWING MACHINES.—James D. Moore,

Grinnell, Towa.
112,481 —CotToN CHOPPER AND GRAIN CULTIVATOR.~Daniel
us}._gg_s‘n"- "AXD FLuTING IRON.—Frederick Myers, New
FOR ORGANS AND MELODEONS.—Augustus

112488 —REED 7o
112,484 —StEAW CUTTER.—Amon Park, Germanrville, Towa.

Newell, Chicago.

112 485 — APPARATUS FOR AGING WHISEY AND OTHER
SPIRITE. —Josiah Pelffer and Samuel Richards, Valonia, Pa.

112 486 —CoMBINED COTTON AND CORN PLANTER.—Lonis A.
Perrault (assignor to himself and Joseph Huber), Natchez, Miss,

112 487.—FAvceT.—Solomon  Plieger, Reading, assignor to
himself and J. 8. Plleger, Tamagua, Pa.

112 488 —TREADLE —George K. Proctor, Salem, Mass.

112,480 —LUBRICATING COMPOUND.—Victory Purdy, Pough-

Scientific  Qmerican,

12400 ~FEnTinmen AND Snunmg MAgll:_N&—Ammbnld
« Owego, N, .
1|2'35Tﬂ?3'r"3§'°1’53§-'3fﬂ5'&§'?§".3 W, T’,utnnm. South Glens

Falls, N, Y.
H2A08~HAr Bresi—Robert Dunbar Radeliffe, Palmyra,

N, Y

112,408, —RerricenaTING Snow Casg.—~Thomas L. Rankin,
Lyndon, Kansas, assignor to himself and D, W, ll‘ockvnll. Hlyﬂ.l. Ohlo,

112,404 —DEVICE FOR STARTING AND STOrriNG Cans.—
Phillp Rhonads, Carlisle, Pa.

lIQ,-l\l.'b':—l‘;:r.mwl.mxo Macixg.—George Richardson, Mil-

s Wik,

119,406 —Sutky CovrrvaTon—Richard B, Robbins, Adrian,

N ~

ich, K
112,407 —HAND Prow.—Nelson Rue, Ilnrm«lalmrr, Ky
112,498 —MECHANICAL MoveEMENT.—Edward G, Russcll, Ra.
Ohlo,
ll‘.’,‘.:‘i‘;f'—lulmwn' Can Bragg—Lyman Alphonzo Russell,
bury, Vi
Ilss.hbroet:-.—:go\'m'u-n CrLeANER.—David Sanford, Ashton, 111,
112,501 =TwiNe Ilm.nuu.—Jnaol»h B. Sargent and Purmont
Hradford (asslgnors to Sargent & Co,), New Haven, Conn, &
112,502, —DOVETAIING MACIHINE~James M, Soymour, New-

SN
ll‘.{%&f—-\\'oonns PavemesT.—Eaton Shaw, Portland, Me,
112,504.—GuarD ror CrovrAnr Saws.—George W, Shipman,
Ischua, N. Y.
112,505, — BREEOW-LOADING  FrrEARM, — Dexter Smith and
Martin J. Chamberlin, Springfield, Mass,
112,500, —SrARK ARRESTER.—James Smith, Altoona, Pa,
112,507.—Honse HAY Raxe.—Solomon P, Smith, Waterford,

N.Y.

112,508 —Prow.—S. M. Stewart, Now Harrisburg, Ohio,

112,500.—MEepIcAL CoMPOUND FORr TREATING FEVER AND
Aove, —George E. Swan, Mount Vernon, Ohlo,

112,510,—DEVICE POR COOLING JOURNALS OF CAR AXLES.—
Henry G. Thompson, Milford, Conn,

112511.—Co0LING JOURNAL OF CAR AxiEs, — Henry G.
Thompson, Milford, Conn.

112,512, —COOLING JOURNAL OF CAR-WREEL AXLES—Henry
G. Thompaon, Milford, Conn.

112,518, —DEVICE FOR COOLING JOURNALS OF RAILWAY CARS.
—~Henry G, Thompaon, Milford, Conn. §

112,514.—NOX-HEATING HANDLE ror SAD Inoxs, ere.—Wil-
flam H. Towers, Boston, Mass,

112,515, —LunnricaTor, —John Erst Uhl, Renovo, Pa.

112,516, —CoMBINED CORN PLANTER AND CULTIVATOR.—

Franklin Underwood, South Ratland, N. Y. g

112 517.—KIxaG Bot.'r.—.\\’cndei Vondersaar, Indianapolis,

Ind, E
112,?518.—“'1181\1‘ Ro.\sm.—Genrg W. Waitt (assignor to
himself and Robert B, Fitts), Philadelphia, Pa.

112,519, —PrLAsSTER SOWER.—Thomas J, West, Alfred Center,

N.X.
112,520.—T1cker HoLpER.—Henry Wexel, Providence, R. L.
112,521, —TopAcco PrEss.—Abraham N. Zell, Lancaster, Pa.
112,522 —ComBiNED Bac HoLbpE: AND Scavres—William
Zimmerman, Lebanon, Ps.  Antedated February 25, 1871,
112,523.—BREECH-LOADING FIREARM. —James M. Mason,
Washington, D.C.

REISSUES.

1287.—TREATING FRUITS TO DRY, SACCHARIFY, AND PRE-
sERrvE TnEx.—Charles Alden, Newburyg, assignor of part Interest to Al-
den Frult Preserving Company, New York city. Pateot No. 100,835, dated
March 5, 19705 reissne No, 4,011, dated June 7, 1870,

{288 —DEVICE FOR SECURING PULLEYS TO SHAFTS.—John
H. Buckman (assignor to himself and Peter W. Relnshagen), Clacinnati,

keepsie, N. Y.

Onlo. Patent .\'o.gn 95,144, dated December 21, 1859,

[March 18, 1871,

4280, —8nAawn  Strap—G ch, Westport, Conn.
Patent No, %200, dllr?l.;ommel?errg;, lg.on h ke

4,200 —ATHORPITERIC DEXTAL PLATE—Nehemish T. Folsom,
Laconls, N.H.  Patent No, 00,71, dated January 1, 1807

4201 —PEsSARY.—William K. Gardner, ardsville, N, Y.
Patont No. 106,191, dated July 12, 1830,

4,202, —Division A —8kaTE.—James L. Plimpton, New York
:-\n;l;‘ 5l'umﬂ» No. 5140, dated Junuary 6, 1863; relssue No. 3,908, dated

4,293, —Division B.—SKATE.—James L. Plimpton, New Y.

ork
g No. o, 3
%l:\yrll ul"l;l'gxr‘r.t 0. 11,90, dated January 6, 1863; reissoe No. 8,906, dated

4,204, —APPFARATUS ¥OR Prrening Banngre.—Louis Schulze
Daltimore, Md.  Patent No. 106,91, dated August 3, 1670, o
e —

DESIGNS.
4,604 —Prcrure FRAME—John H. Bellamy, Charlestown,

Mans,
4,006 —BreLn CRANKE AND Escorcueox.—Pietro Cing
o ‘\.7;;:--( ?l,"ldnn, Ct;m;:éml;(l}or to !;;rker &%’apm?ém Any. B
000, —PEDESTAL ¥OR A CARE Disi.— assignor
4 ml’lged .l Knnon)(./ Tauoton, u\.‘\'.il liam ;: k(’eorge Sy A L
07 —TABLE CASTER— i
ll‘nmm).A 'Il‘lnlnnton )hnl.x e (mpor toRead &
4,608, —BUCKLE Fraye—John E. Smith, Waterbury, Conn.
4,00.2.;—3Ag: OF A CHAIR OR SOFA.—George Unverzagt, Phil-
elphis, Pa.

TRADE-MARKS.

182 —HAT.—Nathan A. Baldwin, Milford, Conn., James H-
Prentico, Brooklyn, snd Jobn R. Waller, New York city.
188, —SrooL CorroN.—Lewis Coleman & Co., Boston, Mass,
184.—SALVE.—Robert Dobbins, Binghamton, N. Y.
85 —S0AP.—Leberman & Co., Philadelphia, Pa,
.—MEDICINE.—Ridenour, Coblentz & Co., Springfield,Ohio.
187.—PAPER.—Union Manufacturing Company, Springfield,

EXTENSIONS.

r Huson, Ithaca, N, Y. Letters Patent No.
16,645, dated February 17, 1857 ; relssue No.2,500, dated March 5, 1807,

OPERATING VALVE OF STEAM ExciNe.—Samuel R. Wilmot,
Bridgeport, Conn. Letters Patent No. 16,568, dated February 17, 1557,

Hixces.—John David Browne, Cincinnati, Ohio, Letters
Patent No.16,678, dated February 24, 1557,

KEEPER FOR R1GuT AND LEFT HAND Door Locks.—Calvin
llg_lml.l.’mnmrgh. Pa. Letters Patent No. 16,67, dated February 24,

SOLAR CAMERA.—David A. Woodward, Baltimore, Md. Let-
sc:ls Rl& No. 16700, dated February 24, 1857; relssue No. 2,311, dated

y

CAsST SEAMLESS THIMBLE SKEINS FOR WaAGoNs.—John Bene-
g emonts g Mmlalsraion of dodiex Lo deseeet Lot

s n 0. e 3 Tel & NO.

2, 1858; relssue No.1,229, dated October 8, 1861 o &

MoDE OF CASTING SEAMLESS SKEINS FOR WAcoNs.—John
Benedict, Kenosha, Wis., administrator of Andrew Leonard, deceased.
Letters Patent No. 1 dated Febroary M, 1857 : reissue No. 575, dated
July 27, 1658; relssue No. 1,228, dated October 8, 1561, -

BREECH-LOADING FIrREARME.— William Cleveland Hicks Sum-
mit, N.J. Letters Patent No. 16,397, dated March 10, 1857; relssue No.
1 dated May 9, 1865; reissue No. 8,758, dated January 18, 1570; relssue
No.45, dated March 1, 1530,

SEEDING MACHINE.—Lewis B. Myers and Henry A. Myers,
Elmore, Ohlo. Letters Patent No. 18,722, dated March 3, 1857,

DISCLAIMER.
SorLAR CAMERA.—David A. Woodward, Baltimore, Md. Let-

ters Patent No. 16500, dated February 24, 1857; relssue No. 2,311, dated
July 10, 1866.  Filed February 23, 1571

Wacons —

City Subscribers.—The SCIENTIFIC AMERI-
cax will be delivered in every part of the city at
$3-50 a year. Bingle coples for sale atthe News-stands
in this city, Brooklyn, Jersey City, and Willlams-
burgh, and by most of the News Dealers in the United

Never-failin

stream, S1t.
condition, laquire of JAS. ORMSBEE, on the prem

WOOLEN MILL FOR SALE. HARTFORD - —
s Steam Boiler

dam and wheel in good

Hasteatimes theludricating quality ofany oil,
(WS 4000° F. , 50" below zero, mﬁ- or gises do not
e 4 (Toct OF change §ts wonderiul, nw::;o Dature.

o R

SBtates,

Receipts—When money is paid at the offica
for subscriptions, a receipt for it will be given; but
when subscribers remit thelr money by mall, they
may consider the arrival of the first paper a dona-fide
scknowledgment of their funds

Qdvertisements.

TAe value of the SCIEXTIFIC AMERICAN o8 an advertising
medium be orer is circulation £ ten
times greater than that of any sissilar journal now pub-
Hehed. It goes mio all the Siates and Territories, and i
read in all the princ pal lbraries and reading-rooms of
the worid We invie the ailention of those who wuh Lo
make their burdnest known 50 the annezed rates. A bus-
Rt MAn Waniy something more (Aan Lo see Ar adrer-
tisernent m a printed nocepaper. He wants circulas on.
Iy 8l xortA T centa per line o adeertise in a paper of
three tAousand circulation, i &1 worth .50 ver Nne to
advertise in one of (Airty Aowsand.
BATES OF ADVERTISING.

Back Page = « =« =« 1°00 a line,

Inside Page =« = « 73 cents a line,

Tor each insertion.

Engrarings may head adcertisements af the same rate per
Mne, by mesrurement, Gi lae betler-press.

h;a_qxnfacmrers of Knitted Goods,

OHN EENT isnow in England, ecompleting
arrangements £0 a8 10 be able to su

can fricuds with his Improved Eonitting Machines with
srukr dispated, and with all the latest umprovements.

e would beg 10 call especial sttention to

The Lmproved Rib (op Frame, now #o well known, and
scknowledged 1o be the beat rib top frame ever bullt, for

and quality of s prodnced. Price, delivered
ee in New York , COTTenty.

The lmﬁmvad Uirediar Web Frame, for drawers and
wh bulit of say sizz and e. Price for a 4-head set,
17 inch Lo 20 luch diametsr, $513, currency, deliversd free
io New York.

The Circulsr 8 ocking Frame, from 2 in.to 53X in. diam
eter. Thess circulsr frames, with my last limprovements,
Sre a8 near perfection as possible,

The Patent Foli-fastiioned Siirt, Drawers and Blocking
Frames produce ihe most perfect goods ever made by
steam-power machinery, and cost ity per cent less to
Keep 1o repalr thas suy other K..uuns achine, Ballt
20 Lo 24 gage, and from 30 to 18 lnch wide, to order.

The Improved Clreaiar Looplag Frame, for putting on
shirt cufls, drawers bands, ¢ urln&ewe top of cirenler
shirts, &¢., bullt to order, of any size, from 3 in.t0 22 Lo,
diameter, and of aoy -

Steel Keedles and Binkers to pattern.

Persons wishing to order whils Mr. Kent Is in England,
will please address JOHN KENT, :n‘;’ulnghhu:. u{u 1o

12t th refer, tuay send throo epot.
‘mld:u-' i uJO;{.\’SZ.\'f. Pearlst., New York.

, v _For Description, Price
IP. o Lists ete., of the Best Centrifo-
nis

'y his Amer|-

PUN

Puamp ever luve: L, with n:;:'h-:ln;llﬁg‘ (T;;ﬂpm-u;:’
s favor, send for new lllostrated pamphiet (& -}
esars. HEALD, S15C0 & CO.. Baidwinevisle, X. V.

BRICK PRESSES,
0}} RED AND FIKE BRICK. 5
sctory 300 8. Fifth street, P‘hllmaf-lpll:.l.g”t‘.m‘-

Br. Jo 0., Nov. 10, 180,
T. . BAILEY & VAIL. Toocrrit M0
GENTLEMEN :~Tha Lathe you shipped soe has arrived,
#0d I bave 3t In full operation, 1t works perfectly, snd |
&:‘k' ‘:‘?&‘b‘r'l:l:‘znm in th;dvorld for Bedstesd and
Fecommend It Lo any one desiroos

of obtslsing suek s laths,  Yours troly g
i, It BRISTOL.

Portable & Stat!?nary
Steam Engines

ND HOISTING ENGINES. A good ar-
& ticle at low prices. Every machine warranted.
Send for deseriptive Price List.

H. B. BIGELOW & CO.,
New Haven, Conn.

PATENT BANDSAW MACHINES

Of the most approved kinds,
of various sizes, to saw beve!
Ellcing the tabie. by F{RET
cllnln, o Lable, by
& I”L\'ln,ll,. 52 o 8
Tenth ave, New York. Prico
§250, §205, $20, ana At
present (Oct. 16), there are In
operation, In this cllgcdono.
of our machines. ud for
circalar. Manufacture, also,
an Improved urllln.i ap-
paratus; price, §£0. Have
also on haud a labge stock
of best Frexon Baxpsaw
Brapes,

L.&J. W, FEUCHTWANGER, 55 Co=
dar st.,, New York, Chomists, Manufac=
turers, and Importers of Speclallitios,
Silicates, Soda and Potash, Chloride of
Calelum, Peroxide of Mangancse, Ky~
drofluorie Acld, Metallle Oxides, Steol
and Glass Makers’ and Potters® Articlos,
Publishers of Troatises on **Soluble
Glass,” “Gems,” and *“*Formented
Liquors”

PIMLICO BRACES,SOMETHING NEW.

'l‘“lS invention is based on n strictly scien.
. Ufic prineiple, and i a valuable Improvement on
old style suspenders. It iasimple In construction, and
combines the gaalities of Hrace and Suspender, hoy
Are unequaled for elogance, durabllity and comfort,
Manufactared at the Monumental 811k Works, Naltimore.
JOHN M. DAVIES & CO,, Bole Agents, B34 & 36 W'y N Y

Dy 3. AI}.\IN'I"IION(J‘H
(Pateut)
Iul:lproved Heater,
Filter, Lime Ex-
tractor, and Con-
denser Combined,

For stnam pollors.

MASUVACTURYD NY
Armstrong & Starr,
Toledo, Ollo,

i
Formerly Armatrong & ‘\::h{:" o Ik

“U""N;\IJ";.,»-;’:\n l'::l,;(':lu-, 12x30 in, eylinder
and two Boflers, 4x ot | A (4 4
sold chesp. 33U TAYLAR'E Corroer Will be

& Conrtlandt st., Now York

UNTING  Trappingsnd Fishing. A
] It BEXT raex. Itldn- “Newrea,* l‘l-l.ut-llnll:.';"l:‘

Frst PreMrom awarded by Am, Ingt,, I.Nm
MICROSCOVER | Mustrated price 1ot and csta.

MAGIC LANTERXR, { _ Jo

5 o free Lo &
T AL MOALLISTRIL, Oy b W arae.

piclan, 4 Nassan st, X ¥,

[NSPECTION & INSURANCE C0

CAPITAL.....................8500,000

ISSUES POLICIES OF INSURANCE, after a carefal
inspection of the Bollers, covering all loss or damage to

Boilers, Buildings, and Machinery.

— ARISING FROM —

STEAM BOILER EXPLOSIONS.

The busl p all kinds of
TEAM BOILERS,
STATIONARY, MAR[..\'LA.\'D LOCOMOTIVE.

Full Information concemlnf the plan of the Company's
operations can be obtalned st the

HOME OFFICE, In Hartford, Conn.,
orat ln[ mncg.
J. AL A 2 .Tn'-;ldenl. C, M. BEACH, Vico Pres.

BABCOCK, Secretary.
BOARD OF DINECTORS:

President.
..Presidont Atna Fire Ins. Co.
Cheney Bros. Silk Mfg. Co.
John A. Butler. ..., «Pres, Conn. River Banklog Co.
Charles M. Boaoh,, . ‘ Co.
Daulel Phillips. ..

Adams Express Co,
G. M. Bartholome

ROWIL Jurvis........ Pros't Colt's Fire- Arms Mig. Co
E. M. Roed. ........ t Hartford & N, Haven Rallroad
Hon, Chas, M, Pond......... Tres. State of Connecticut,
2o Qo BOGEYR. .5 vizesss 'nakbhansarar Soc. AEtna Life los. Co.

Loverett Niraloard. ... .vienees of Case, Lockwood & Co,
GEN. WM. B, FRANKLIN, Vice Prea't Colt's Pat. Fire:

Arms Man'f'g Co,
Austin Dunham, . Pres. Willimantic Linen Co.
Goo, Crompton, .. rompton Loom Works, Worcester.
t Proy. & Wor, R. R., Providence.

Earl I, Muson, .. Pros
Wm. Adamson..of Daeder, Adsmson & Co., Phlladelpia.
New York OMoe. .......covess 106 Brondway.
THOS. 8. CUNNINGHAM, Agent.

R K. MOMURRAY, Inspector.

Patents on Designs.

Citizens and allons can now secure design patents tor
three and s half, seven, and fourteen years. The law on
this subject Is very liberal. Forelgners, designers, and
manuiscturers, who send goods to this country, may se-
cure patents acre npon thelr new patteros, and thos pre-
vent other makers from selliog similar goods in this mar.
Ket

These patents cover all novelties of form or configura.
tion of articles of manufacture,

For farther lnformation address

MUNN & CO,,
No. 37 Park Row, New Yark.,

’ 7 7 / ;.
Gear’sVariety Molding
Machine Is the best In the world. Bend for Clreular,

N, & JGenr & Co., Boston, Mas,
SPCAUTION, —~It Is an Infringetient to uso the N. Y.
V. Machine any where except lo New York. Take Notioe.
We mean businesa.

l;umu GARDEN asp Frowen, Frorr,
Henn, Taee AND SURUD, AXD EvERonesy Sreps
postpald by Mall. Twenty-Ove different packets of
vither class for $1.00,  The six classes §5.(0, !'Malouun
gratis, Agoats wantod, Seods on commisston,
B, M. WATSON, Plymonth, Mass.

l OBERT McCALVEY, Manufactarer of
NOISTING MACHINES AND DUMB WAITERS
o0 Cherry sroot Philadoiphia, 'a

¥ | Forms on bearin surfaces aglaze of uncqual-
ed wideh ec power 20
(d ] ct. ; reduces friction to aminimum, and preveats
heat, wear, straln, and repalrs of machiaery.

SIAMERICAN CRAPHITE L

LeCOUNT S PATENT

Lathe Dogs & Clamps,

Of beth Iron and Steel.
MAI 5&3» Patent
};'gm it the Lathe. L,
Send for 1 test Cirevlar,
« We "OUNT,

South Norwalk, Conn.
THOMSON'S PATENT

ROAD STEAMER.

HE only locomotive that will haul heavily

Joaded trains on ordinary American roads. Saves

per cont over horses, snd docs not injure the roads. Also
adapted for plowing by direct traction.

Can be seen in op ration near New York. Open for

competition with any other Rosd B_n‘hw.

For full particulars, address the Sole Manufacturer in
Awerlea, D. D. WILLIAMSON,

P.0.Box 180, or & Broadway, New York city.

3

ICH, Rare, and Racy Reading. Wit, humor,
, fun. Sent free. Address “Daxyue,' Hiosdale, N.H.

Peteler Portable Railroad (o,
TO CUNTRA TORS, NINEKS. 1 TC.

Y this invention one horse does the work-

of ten, and one man the work of eight. Extensively
used~highly approved by all,

CARS AND TRACKS FOR SALE OR TO LET

Samples at the office.  [llustrated circalars (ree.
State and County rights for sale.

Trade-Mark Patents.

MUNN & CO. desire 10 call the attention of manufae
turers and business men generally, to the importance
the law of patents, as applied to trade-marks for busines
PUrposes,

Any person, firm, or corporation, domiclled In the
United Btates, or In any forelgn country affording elmilar
privileges to citizens of the United States, can obtain the
right to the exclusive use, for THIRTY YRARS, of any
TRADE-MARK, consisting of any new figure, or design, or
auy new word, or new combination of words, letters, or
figures, upon thelr manuractores,

This protection extonds (o trade-marks already In use
for any length of time, or about to be adopted.

Full loformuation on this lmportant subject can oe ob-

od by addrossin
tiael My sadiveny MUNN & CO.
347 Park Row, Now York.
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Rare and Beautiful Flowers

- AND

CHOICE VEGETABLES

Onn nlwnys be obtnined by Sowing

lll‘ So\'omonmh Annunl Edition of their
clobrated “SEED CATALOGUE AND GUIDE TO
1 ME FLOWKILAND RITOHEN GARDEN 15 now e ady
or distribution, It contalns Fovn BeAvTiFrLLy Cor-
ORED LITHOGRAMIN, and abont %X eholoe Engrayings of
favorite Flowers and Vegetables, 18 pages of closely-
l\ﬂnlod matter, and a lst of Twenty-fve Hundred -fn cles
and yarletien of Flower and Vegotable Seceds, wi
rllc" diroctions for thelr enlture, and much other use nn
formation u m tho sulject of Gardealng. A copy will
be malled to all applicants Inclosing 2 cts. Regular cus-
towers -npplled Kratis.  Address
B, K. BLISS & SONS,

Nos, 28 Park Place, and 20 Marray at., P. O, Rox Na. 5712,
Now York.

Neience for the Million.

TR

Boston Jonrnal of Chemistry,

Devoted to the Solence of Home Life, the
Arts, Agriculture, nud Medicine.

AMES R, NICHOLS, M. D, , 1}
TLLIAM A. ROLFE, AN,

ONE DOLLAR PER YEAR.

A papor which commends Itsaelf at onco to Physicians,
Druggists, Chemlsts, Tonchors, Farmors, Mechanics—in
short, to Professional and Practical Men of every class.

The Domestic Reclpes and Formulm for Art Processes
are of themsclves worth many times the cost of subscrip-
tlon.

¥ Srzciuex Cories sexT Fuks.

Addres

BOSTON JOURNAL OF CHEMISTRY, | ;%
150 Congress st., Boston.

FOOT LATHES,

A 3%§|ndl of small tools, Hlustrated rntnlozue free.
GOODNOW & WIGHTMAN, 28 Cornhill, Boston, Mass.

GEX\TS WANTED.—To sell Ste{')hens

nt ConMnnll '*l ¢, which em
'0 umb. hlope Lovel, TSqnm
one complu tool, Theso lustruments retall at
and energetio salosm vgn can make money by
selling them mon; mechanios, We warrant them 1o eve.
the construetion and graduation is faalt.

Send br deleﬂ tive circular, cn(a]tnd terms.
STEPHENS & CO verton, Conn.

FEL T THE BEST, CHEAPEST and
MOST DURABLE non-conductor known,
for sale l.ha Orlginal Mwn(uetnger. ut

BOILER FELTING W
46 Courtland st.. New York.

Universal Wood Worker.

OR Agricultuml Railroad, Car, Carriage,
o, mdm'.’f c-n?:ff;'h‘;?";‘:';'u);ﬂ i:'h P
‘MOBETH, B M AROEDANT, Hastiton,0.

l‘nnon

ITnventor’s Exchange,
245 Broadway, N. Y.,
IAKG!&L& m?“ﬂm"*ng}'piénﬁ"c’iﬁmum

0 goods reculved unless ol e eAP, Propristor.
%ACHINISTS’ TOOLS, at Emutly reduced

Also, somp W%o worth Planers -nd Sec-

lgdnoou. 9& 18 18I ave. .Nuw-rk,N

R R R
FONE, PUGH & €O, 8 .t st Priladeipais.

GOLDEN HILL Somimry for young ladies,
an. Coun. lI- Bnu.r NELsON, Prlnclpll.

HE CALVER'I’ IRON ROLLING MILLS
ure “ A l;:':ohr'“ anle.  These mills are mu-u‘s‘d

he ity of 0, Wnd cover 14 acres of
nel) g roud ducrﬂp lon, for
iron, from A In.

n-?bm'}umﬁm.npwu .

O
llnc llllll aretwo birlek bulldin
W contalolog an 50 H. P,
could be used lor

Sientific

America,
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THE

UNITED STATES

Brick Machine

IR THE

BEST IN THE WORLD,
DRECAUSE IT MAKES THR
GREATEST NUMBER,
THE BEST, and
THE CHEAFPEST

BRICKS.

It In tho Porfoction of Simplicity,

It In Durnble, and not likely to got out of
Repuir,

See BOiuxTIrio AMERIOAN, Scept. 17, 1570,
For Descriptive Clreular apply to

F. C. WELLS, President,
Room 13, 98 Madison w»t.,
CHICAGO,
MACHINES can bo seon In operation at the Corapany’s

Works, Chleago; at rear 59 Ann st, y New York elty; and
at Novelty Iron Works, corner of Doelord and Poter sts, '

Now Orloans,
PREPARED

Aspllalle Ruuﬁng Fell

T.[N new prepared production is ready
contod, nnd cun be applied on the roof without
farther trouble. easy of applieation, and does
not require any rcnnln for a long time. It s more
durable than some slates, and has beon found a suit.
able substitute for lron or tn roofs. It has a saoded
or stony surface, whicn renders It UNINFLAMMA-
BLE and FIRE.P ¥. Ex 1o the most lntense
fire, and sparks falliag upon i, it will not propagate the
fire. Under the lafigence of the saa It will not ran, -Mch
makes It specially uupu-dtohot climates. Its oan L
pllrxuon‘nd leasing appearance have made it lfArorl
flog material mmnl on! all the Indies and other col-
onles. Belog not cumbrons for transport, it Is of in-
valuable service to settlers and farmers ia far remote
districts. When used (or temporary purposes it may be
taken off and applied agaln to another construction. It
replaces common Alr alting on Terraces, Lobbles,Count-
ing-houses, OfMlee Floors, ete. ; Is & greal preservalive
agalnst dampriess and vermin, and equallzes the lcmper

ature. 1t is 2 Inches wide, and made In rolls of 25 yurds
each  Hend for circalar to
E. H. MARTIN,

70 Maiden Lane and 9 Liberty St,, N.Y.

J.J. H. GREGORY’S

Seed Catalogue.

Y Annual Tllnstrated Catalogue, contain-
ing a list of many new and rare Vegetables, some of
ch are not found Io any other catalogue, and all the
lundnrd vqgub les of the farm and garden (over onc
hundred of which I grow on my three seed farms), with a
onmmlly selocted lst of fower seed,will be sent rm toall.
Al my seed 15 sold under three vmmu
16t, "That all money sent shall reach me.
2d4. That ail seed 5
84. That my seeds shal
JA Es J 8. GRSGOBS‘ )lublehud. )ln-.

THE NEW WILSON

Under-Feed Shuttie

SEWING MACHINES!

e 825 cheaper than
any oiher!

For Simplichy, Durabill
ty and Beauty they s and
wnrivalled ! For STITCH.
1+ G, Heaoerxa, Tueking,
¥Frruna, Qull-lna,( OND-
1%G, Brsniso, DUArpiso,
GATRERING, Onthering &
sewing on uumro. they
are unexcelled |

For partioulars address
ldu Sewing Machima Co.,

AGENTS WANTED. e Leiom. Mo
MACHINERY, iei-ftar dtt s
MACHINISTS.

¥ talogue nnd Prico List of all kKinds of lml“
'Il‘lcl)%: :"Iflo\ u.l:rln sont froo Lo any addross. GOODNO
& WiGITMAN, Bbomhlll Toston, Muass,

PATENT RIGATS SOLD ON COMMISSION.

Ny K. K. RONKITS & CO,,

{ m 7 Al
IMPORTANT
10 MACHINISTS, ~The Beat \luml for nl)
Machine Uses In the MARTIN RTEFR ']
Tiie New Junsny Brexn AND Inox Co,,° i
[hiis stoel 18 made by an entirely diffore nl [lyr,v  from
any nhor, and 18 toigher than wronght iron, 1t oan be
mrmnl without anneallog, belng entircly fren from hand
ots. Every one who oses It pronounces It Just whiat
I hny have long wanted, for & multitude of naes, such s
Crank Pins, Lathe Spindies and Berews, Cotton Machine
ry ltollers, Baw and Fan Spindles, ete., ete.  Also, par
tlonlarly adapted for Firehox Fiates, Priees low, Bend
for rurther luformation, or s sample, stating use Lo which

It s to ln applied,
Machlne

OTIS mMachinery,

No. MIII")AII“A\ 'it“ Yor

st 101 Emery Wheels.

ﬁ«nlld anvl with Etone Center,
N STONE €O, Boston, Mas
Ilum b Omece, 8 Liberty st N. Y.
l:rm-ul Auenll for the Am. Twist
Drill Co.'s Buperior Grinder and
othar Kmary Wheel Machinery azd
Tools. Hend for Cirenlar,

WOODBURY'S PATENT

Plawing and Matching

SAFETY HOISTING

Consnlting Boglnears, 15 Wall fit,, N, Y. Send Stamp for Clreular,

Newspaper
Advertising.

A Tlook of 123 closely printed pun Iately imned, con-
talne u (et of the best Ameriean Adveristog Medinms
wiving the names, rlnnlulum and lull s«nt ninry cone
corning the leading Dally nad Weokly Politieal snd ¥am.
1y Nowspapers, together with all thise having large elr-
enlations, puMlnllu in the Intereat of Rellglon, Agricul
tire, Literatare, ote,, ote,  Evory Advertiser, and sve
rc mon who contrmplates b mm(m{ such, will nod
ok nf proat value,  Malled free to any addross on ro
elpt of e,

bl’(l. P ROWELL & CO
Fablishers, No, # Park low, Néw York.

u'rm» I"m-huruh (Fa) Luador, In 1t isne of May @, 1900
) The firm of G. P, Rawell & Co,, which lsues tnls In
teresting and valuable book, s the Iargest snd best Ad-
vertiaing Agency in the United Btates wiid) wo can cheer-
fully recommend It Lo the attention of those who desire Lo
Advertise thelr bOsInoss sOIENTIFIOALLY And NYNTEMAT-
TOALLY In such & way: that s, %0 as Lo secure the lary
est amonnt of publicity for the lesat cxpenditure of
money.

THE CELEBRATED

Cold-rolled Shafting.

e
nnd Molding Machines,Gray & Wood's Plasners, Solf olliog HIS Shafting is in every particular superior

Buw Arburn. and other waod wmllna machinery.
A. WOODN, ’w Aberty street, 8. Y.
Be! ml for Clrenlars, 07 Kudbary street, Be .n.n

l 1C llAItl)H()\ MERIAM & CO,,
Manufaetarers nl the latest |mpmvrd Patent Dan-
lela® and Woodworth Planio
and molding, Tenonlog, Morthing, Borlag, Shaping, Ver
tical, and Clrenlar Re-sawing 3 yhlnn Saw His Faw
Arbors, Scroll Saws, Raliway, Cut-off, and R ip-saw Ma
chines, Bpoke and Wood Turoin
other kinds of Wood working schinery. Cataloy
and price lists sent on application, ”Anu{u-mr{, ur
cester, Mass. Warchouse, W07 Liberty st New York. 171

Reynolds’

TURBINE WATER WITEELS,
The Oldest and Newest. All others,

confuse the public. We do not boas

reliable, economical power. Bean.

berty st., New York,
Gearinz, Shafting.

Machines, Matrbing, Sash,

Lathes, and '.\ﬂm:n

onl{ imitations of cach other In
elr strife after complications lo

but quietly excel then all In morth
0f every sixe on hand,
umlcnﬂahlncr« Geo. TALLCOT, AM"

to any torned Shafting ever made. [t is the most
ECONOMICAL SHAFTING to bay, belng so Yery mnch
sronger than tarned Shlﬂhr eon diameter ul'lh
every pnr e, cansing & xroal saving In eoupling
feys and npn It Is perfectly round, snd mae :
\N.lunnh Gage. Al who give If a trial continge to nse
Itexclusively, We have It {o Inrge quantities. Call 308
examine It, or send for price l|
Addrems (.i‘ul.hl» FLACE & CO
136 and 123 Chambers ot , New Tork.

N. Y. Jlachnwry Depot.

1 EORGE PLACE & CO,, Manufacturers and
Dealers in Wood and Iros Work Machinery, of
every description, Stationary and Portable Engines sad
Bollers, Leather and Rubber Belting, and all articles
needfol In Machine or Rallrosd lepalr Shope. 136 asd
128 Chiamber st.. New York.

Sturtevant Blowers.

HESE are in every particular the best and
most perfect Blower ever made. A full smortment
t¥)m deliver,

E FLA

CE & CO.,
125 and 13 Chamb'er st , New York.

Niagara Steam Puwmp

CHAS. B. HARDICK,
Adamas st., Brooklyn, N, Y.

IRON
BEAMS & GIRDERS

III UII"_‘-J WROUGHT

UDELS, PATTERNS, EXPERIMENTAL, l‘llh Union lron Mills, Pittsburgh, Pa. The
and other mu:llner Mmlfl! for the Patent om:.-. attention of Engineers ‘and Archiltects Is called to
: to nnm by HOLSKE MACHINE CO., Nos. &3, 8%, | 0ur Improved Wrought-iroo leams aod Glrders (patent-
lnd lur ., ueu efferson. Refer to SCIENTIFIC | €d), In which the compound welds between the stew and
AMXRICAN office. M , Which have proved so objectionable in the old
B o Frain i s et Fratie s oo e

1832. SCHENCK'S PATENT. 1870. | obtained elsewhere. For cescriptive |
e Carsegie, Kloman & Co.,Unjon Iron Mills, Pitts s

! s'

chiners, Bollere: eteJOBN B SCHENCK &
en. e
SON, Matteawan, N. Y..and 113 Liberty st., New York.

wmtnt Ma-

\. ILL OWNERS, ATTENTION —Our Tur
l bioe Water Wheels still abead. No complicatioss
Stmple, compact, and &

scll the celebrated HO!
I MACHINE. Haas the under-
stitch™ allke on both sides, and
! The best and cheapest Family Sewt

TANTED—AGENTS, $20 PER DAY, To
SHUTTLE

makes the "lock
mllx lcensed,
ng Machine

urable. Prices moderate.
VALENTINE & CO., Ft. Edwand N.¥.
HE WOODWARD STEAM-PUMP MAN

UFACTURING CO)(P.\\'T. Manufacturers of the
oodward Pat. Improved Safe " Steam Pmp snd Fire

In the market. Address Engine, Stnn.“'ukr.md as of all Xinds. Also

JOHNSON, CLARK & CO,, Dealers in Wronght- dn Roller Tubes, ete. Hotels,

Boston, )llll. Pittbargh, ; Chicago, ML, or | Churches, Factories, & Pﬂb bnndln;: ltllrd by Steam,
St. Louis, Mo. Low Pressure. Woodward Bu! st, .

cor. of Worth st. (tormerly of Aﬂ

Machine,

NDEX, STANDARD, UNIVERSAL, A\"D

HORIZONTAL —The
the country, on hand and @

an Machines
wuow Fm%m:ﬂcumk CV!O\ VISE CO.
(’)’F BOSTON. Ofice ® lv Wor!

at Hyde Park,

Jeciiee e hnuhr punes ::“.m"% SR

UERK'S WATCHMAN'S TIME DE-
TECTOR. —Importast for all large

Andrew’s Patents.

Nowuu. Brle 'on Girooved, Portable, and
'h r”our gflnk 1# Quarry Holsters,

eunl Single, 1-2 1o

n ?u 'knl .n::. 0,
benl ﬁt
1“ s'.'“i.‘ "‘v:r (,o-l. ur:ll. etc., wlll-
A?l i‘ lhl \urlo. Durable, and Economical.

B A\'Dllst & BRO.,
414 Water street, Now York.

100 to wo.oa’" tl ons clunl:n-eueanp

0. Box 5.
N. B.—Thls detector is covered by two U. S, .
Parties these instraments without antho-
myfr\)mm:tru"mzdlmmmh' -
l)ORTABLb STEAM ENGINES, COMBIN
- 'r:ﬁalbc nulu:: of c&clnqé%nmc and «:ol»
ﬂdel{ﬁ’ml nronﬂy known, -on than 7230 bdu"

ADL!Y& CO,, Lawrence, Mass,
48, Cortlandt s u.. New York.

$5 TO SI10 PER DAY. BOYS dnd CIRLY

o c in our new bmun-a from !.
yln tbelrmlouuluo. 'r{:u “

MEN,

= A MONTH!

EMPLOYMENT ! «u iy b AL "'.’a‘.,".uum':

EXTRA INDUCEMENTS atonce. GEorGs s'lmo: & Co. Inlno.
S o e i B et Mgl
Hhekeye $30:0 Shatite Sowin Hachis. Agents! _Rpad Tk‘is !

ftoh alike on both sldes, an t © bul rl ed
i: Reconod IAGhInG I 0 WOELd: (W Mf
i vel . Oho, or Bt Louta, Mo:

“7’ E WILL PAY AGEN'!‘S A SALARY OF

0 per week and ox nou. or al Io-u Inrge

P BLAISDELL & CO.,

A\ Ul‘AC’l‘URERSol the “BLAISDELL"
xr I Vnd"s‘n Ly ) v:-.:g'm"n::“
"' W ki bl "r'{m lk-m ‘um-.

dno l:hn
sud Lathes, udmu m oumur.

ut which

b ovan reof :ﬁ:,'i’l' un.oluyotharbnnch

0 Ware.

m:{gﬁ ‘umuopponuulyw pltal
Aene

nable price.
m%izn m‘a‘ Batkmore, Md.

URDON mou WORKS —Mnnufucturon

'w@%

o w':un‘ollnu. of
ngl'tn't WHITTAC “’

uwirban
nt Mlonlh
Bumimnit

MACHINE—
GLE AND %AOPLNO% nlliro“mml

R s
LWMW ol

Patent

BEDSTEAD FASTENING.

o PRI AR
“1? s :}'Wm il Torelto ar
I' t{“? : ‘A{J 1N.:Mll?s i ‘

Bacraonto, Cal. )

N W & CO,
L L u?&-?.{‘?nmmm of " PATENT STAR

l'amu lt&uu“.ﬂh v?ﬂ'{- Kinda. Orders solleit

1499889988038 |

W‘"a“.‘“m mmuo- batoie: ““'-,"
it -'"‘3\'." "’g s

i
Mé‘?ﬁ

3

LLCOTT'S LATHES, for Broom Hoe, and

d by
Rako llnnl |w 1r ulc . Liberty st., New York.

I NRIVAL l.FD Hand Saw Mill, Self-feed.

with . RI n. lamber; nmntm do
work o% m *ho unly gnm’ saw machioe known, d

a8 1o nuh In use, Send tor rlnu\
ﬁ . llOM) Sole Manufactarer, 244 Pearl st. N, Y.

PIAND CO.N . Mgt E LU

EY et waid 1wrms In Solentine Amsetesnn I Tt 1ee

Dovetailing Machine,
ILLMAKE 400 DRAWERS PER DAY,

Roo BOURXTINIG AMERIOAN, Jan 00,7, TLILEY.
0 Liborty st TREVOR & CO, Lo&kporl Ny

, L0 sell our ne- umﬁ 03“ Tl In\"nl ons.
Adilros ML

BPILEPB" OB l'-‘l'l‘&

A swax cons for
nl--?uul-ufu.ﬂn-
..::m 'ﬁbhh.‘
! s u:m ey ey bunty wha

Lagretio h 0-‘. . dreg
o Tha e may ﬂ
e N 41 Do ::i&'n.%: ; ;.‘Eﬁ 3, aad 1t

OOD-\\"ORKING NAOI"VERY GE.N

Speelalth voﬂh m. %
g‘nhon " ;‘uwt ﬂnpmv orm ". g and

Cent
b ob °°""'$'lru¥n§n‘Y«°‘ 0, & RICHARDSON,

CIRCULAR SAW MILLS.

J‘! A\ S & NEWMAN'S PATENT DOUBLE

RALLEL BEDGERS, FOSTER'S PATENT LOG-
l'l G MAC nmm..mx Bawmill Machivery general:

mumfulur I by tx Mo~
Ine (Jlllll(:l‘l!:’ “LI RO .\ \'M‘VI'!\. .\.x':l,l.. “..

Hil), Wakh. Co., N. ¥
Scml for llhulnlml urcnlm,uul Price Lista.

To Flecetro-Platers.

I}A’I"l‘l‘ltll'.ﬂ CHEMICALS. AND MATE
RIALS, In sets nr anglo, with |mn|n-u( Ipstruction,
manufetared and sold by THOMAS HALL, nmmmulr
lnx Elsetriclan, 19 Dromfeld -lrurl uomm.
lustrated Mlulunuu wout froo on n;-plh nlhm
RIZE MEDAL SCROLL SAW —
THOS, L, CORNELL, Derby, Oonn,

INCINNATI BRASS WORKS, —

\Iory”l:o“ ‘#ﬂc&m """'lvmwnmm‘h;#l
Hinkley Knitting Mnchine.

FPHE simplest, rlwnroﬂ. and best in use

".. Lut one ncodl« © fl oAn run Ill
seng i AT R R W‘f& g

l A'l‘lll- LllU(‘l(%—l]()R'l‘ON'B PA'I‘B.\'
4 inchios, Mw( Oar w

l ORTON & BON lmlwr Lann.

L ILICATE (&l: SODA, IN 1TSS \'Amogﬂ
SR TR S

L
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Advertisements.

Advertivements will be admirted on thispage ot the rote af
B1°00 per lne ror eaeh (nwrtion. Frgrariipr may
Aead advertieninnis of the same rible per Line, by rieax
VEOMENT, on the letter-bress,

An_Important Fact.
MARVIN & CO.'S

SPHERICAL SAFES

Have never heen Robbed.

Tundreds sro In use by | Dankors, gpd rotinie,
Saus, . Thilaqeipnia
Warehouses, {104 Hiank at., Cisveinng.

:lln sl Bulfulo,

L: L: SMITH & CO,,

Nickel Platers,

6 HOWARD ST.,, Now York,
Botwaen Kl and Contre,

SAVE YOUR FUEL.
(5 o o o o gy o . {{Ifflg-7
V. Z A2 AT FEAF T I AT EITITS

THE ORIGINAL L. B. TUPPER'S
Furnace Grate Bar.

Guaranteed to mskv‘ nmln Ato ‘l\o‘wn‘. “To&e :l‘:ngl.";noh'
Jthan any other bar. Ada
g-el:h u‘g nlus.rnuuoz :r urnace nlrg-l. Keovlved Silver

A tH ial Exposition, 1570; Sliver
:ﬁ:} :{ %\":enw“‘er Co. h-uhlnlm?‘ Association, 1866 ;
eial and Diploma at Ameriean Instituto Fair, 1870} Hou-
orable Moentlon at P’nﬂl wai\;‘l(l‘l;)m,uf:ud for descrip-
80 10 8.
e P UPPER, 180 Wost at., Now York.

yrometers.

OR Blast Fuarnaces, Bakers' 0\;'"5, liiolflos
3 rheated Steam O11 Stills, Zine and Lea
thl':l“‘ s‘i’.”m'ﬁ)'\\’x. !‘l’l. Walnut st., Philadelphia.

Agents Wanted.
0 sell the UNIVERSAL SASH LOCK,
It is Self=Acting und Burglar-Proof, Send
stamp for circulars.  Carponters and Bullders can make
trom §10 to §20 selling them,  Addross G.8. LACEY, care
of Patterson Brothers, No. 27 Park Row, New York city.

PERM OIL, strictly pure, for SEWING
MACHINES and fine Machinery, In botties and bhls,
Sawple by mail, 25 cte. W, F. NYE, Now Bedford, Mass,

The Reasons Why

OOLEY'’S YEAST POWDER is preferred
to any other Baking Powder in market, are owing
to its perfect purity, quality, quantity, and economy.
Tho lugredients are strictly free from deleteriouns sub-
-stances, and hence the ful! strength of each s obtained,
and the resulis are uniform cvery time it is used. This
cannot be the case in those of ordinary manufacture, and
for proof of our assertion, we ask those who kave never
meg DooLzx's YEasT POWDER to give it atrial. lounr
grocer keeps it.  DOOLEY & BROTHER, Manufactur-
€r#, 63 New st., New York.

ATENT CUTTERS for the Teeth of Gear
Wheels, which can be sharpened by grinding, with-

out changing their form. Cutters made on this plan will
1ast many times nlo:sgd:; those of the common form,
with the advantage of £ aiways resdy for use. De-
scriptive circular, with price list, sent per mall on appli-
cation. BROWN &S E M'F'G CO., Providence,K. L

A SPRING OF WATER AT THE TOoP
OF THE HOUSE.

OUGHTON’S AUTOMATIC WATER

ELEVATOR, pstented Feb. 7,187, No. 111 512, de-

Jvers water from the well or cistern In the tank at the

top of the house. Is operated by the fire fn the Kitchen

rauge without sdditional fuel; is simple in construction,
Tellable and cheap. RBellable partics wanted to introduce
them into use 1o ail the States except New England. For
drll'lnﬁ‘ and fall description sddress

CHARLES HOUGHTON, 41 State st., Boston, Mass.

HORT HAND.—150 words per minute in
four weekse. Send stamp for Clreular.
Prov. GRAY, P. O. Box 44§, New York.

WATCHES THAT ARE WATCHES

We shall be pleased to send our DE-
SCRIPTIVE PRICE LIST of Genulne
WALTHAM WATCHES, together with
an Ilustrated pamphlet entitled a ¥Mis-
tory of Watchmaking, to all who send
us thelr address, No matter how remote
you are from Now York, we can sell you
a Watch at thesame pricoas If you were
here. When you write mention that you
saw this notice In the Scientific Amer.
HOWARD & CO., 865 Broadway, N, X,

Engines, Tools, Machinery, etc.

FOR SALE AT THE

Novelty Iron Works

Foot of East 12th street, New York city,
E.\IBHACI.\'U Engines, Planers, Lathes,
-

Smith and Boller Makers' Tools, aod Machinery and
sterns of the most approved kinds, etc. Alo, 1 High
Pressure Eogioe, 12-inch dlameter by 30-inch stroke;
28tevenson's Pat nt Turbine Water Wheels, &-luch dl
smeter, and 1 Marine Beam Eogine, 00-luches by 10-feet
stroke. Send for catalogue.

INO, 8§, SCHULTZE

L
RECEIVER OF THE NOVELTY IRON WORKS.
New York, March 1, 1971,

OBdClﬁsUl;AR ILLUSTRATING ANEW
LY im J NE WHEEL, belleved
10 be lhzﬂsl u’;d < '2;;-5( ;‘&:'L\xku.". oply tf Bye
UBEY JONES & L‘b.,
Wihologton Delaware

Srientific

PRATT'S Not the cheapest, but thoe best

Don ¥ pot

Hinminating (1 ever made

mv fre or gxplode i the lamp be upsel
oS Over OO0 familier rontinne

0 e 1y wnd po. seciden; = of any de

:wlmln y diraetly or indire ctly, have oo«

gn! mr(v’ﬂ:.\' ot

e of Cuant so Pnayr,
Extatilshied 370, Now York.

UNION

Spoke Works.

QI‘(HUCH, RIMS, AND PLOW HANDLES,
) ANl goods warpanted uvnm{,wl, and of the best
qunlity. TOMN G DAV & RON
Bonlfhwest oor, of Leooard and Otter ats,, l'm\lnlnlphlq

Vertical & Horizontal
CORN MILLS.

0 1neh grinds M hos per hour,
aud 2010, 18 l‘r‘r«- ' and 8140,
EDWAID JARIISON,

Now Haven, Conn.

IR(DN NTEAMSIIE BUILDERN,

NEAFTE & LEVY,

PENN WORKS,
MARINE ERGIY B0 YRS, ¥ro,

Swain Turbine.
"UHPLUW-WHIBITW_HBBI {rom this on”

NT ILL DO TEN PER CENT MORE WORK
on small stroame, 1n & dry season, than any whee

over luvented. Gave the best results, In every respoct, at
the Lowoll Teata

For Report of tosts st Lowell, with Diagrams and Ta-
oles of Power, address

THE SWAIN TURBINE 0.,
North Chelmsford, Mass,

UILDING PAPER

TARRED SHEATHING,
For outside ot Studding, under Clapboards.
A non:conduotor of oold, heat, and dampuess,
PREPARED PLASTERING BOARD,
A choap and perféct substitute for lat: and
plastor; makoes u smooth, warm, and snbstan-
tul w1, ot less than half the ustal cost.
DOUBLE THICK ROOFING
and Quartz Cement, make a_good water and
Ore: proof roof, for less than $3, 50 por square.
Sample and Clroulars sent froe, by
ROCK RIVER l'APF.& }70. 5
B. E. HALE AR
2

E
& 20 Frankfort stroet, N. Y.

RON PLANERS, ENGINE LATHES,

Drills, and other Machinists' Tools, of superior qual-

ity, on hand, and fin . _For sale low. or Descrip-

tion and Price address NEW HAVEN MANUFACTUR-
ING CO New Haven Conn.

RUMPFF & LUTZ,

MPORTERS and Manufacturers of Aniline
Colors and Dyestuffs, Colors for Paperhangers and
Stalners. Rellable recipes for Dyeing ngsd Printiog on
Silk, Wool, sud Cotfton® All new improvements in the
art of Dyeing, and new Colors are transmitted to us by
our frieands in Europe, as soon as they appear.
Beaver street, New York.

PAGES
Patent Tanned Belting

Runs 25 per cent more machinery, Is nearly twice as
strong, and wears 50 per c. longer than any other. Send
for circular contalning price 1ists and discounts.

Page Brothers, Sole Manufrs, Franklin, N. H.

From 4t0 500 horse power
including Corllss Engines, Slide
Valve Stationary Engines, Por-
able Engines, etc.  Also, Circu-
lar Saw Mills, Shafting, Pulleys,
ctc. Wheat and Corng)luls, Clr-
cular Saws, etc.
Send for Price List.
WOOD & MANN
Steam Engine Company,
WORKS—-UTICA, N.Y.

Prixcirar Orrioz—42 Cortlandt st., New York.

DIAMOND POINTED
STEAM DRILLS.

{'OR ALL KINDS OF ROCK DRILLING,

Mining, Quarrying, Tunneling, Rallroad Grading,

¢ll Borlog, l’roepcclluﬁ, etc. Fifty to Seventy-five per

cent of cost and time of hand labor saved. “ Test Cores,"

in form of wolid cylinders of rock or mineral taken out

of mines from apy depth not exceeding one thousand feet,

showing true value, stratification, etc. No percussion.

Never require sharpening. FIRST PREMIUMS awarded

io both American and Europe. Illustrated Circulars sent
ou spplication. l}c:‘l‘reo lnfringements.

SEVERANCE & HOLT,
Proprietors and Manufacturers,
Otlice 16 Wall st., New York.

NICKEL PLATING.
Beagg}slee y‘ickel and Manufacturing Co.,

2 und Fulton st., Brooklyn, N, Y
l{lull I'S sold for the use of, and instruction
given lo the best method of Niekel Plating. An ex.
2:1;4:.;:.-:'1' ‘lwcll:'r ‘yun ;:ulbh-.l us Lo offer u.m!ullon
id spparatus that remal .
i “ll“_‘i'il"ﬂ“‘ "k'\ 8 practically anchanged for
ST PREMIUM AWA
us by the American lostitute in 1550, l(‘.‘glll‘zcln)l exami.
nation of our work solicited.  All goods sent to our ¥,
tory will meet with prompt Atlcmft‘m. o
New york Ofice—4 Dov st.. Room 2,

EST DAMPER REGULATOR
for Btesm Boller. Send f,ux (};;:Jlt),l:

American,

No
LIVE MECHANIC

Can aftord 1o be without séme of

BAIRD’S

JUULS

FOR PRAOTICAL MEN,
My now and onlarged Catnlogne of PRACTICAL
AXD BCIBNTIFIO BOOKS, 81 pages, Sva., will be
nont, froo of posiage, 1o any oue who will favor wae

with his add ress,
AENKY CAREY BAIRD,
Indunteinl Pabiisher, 406 Walunt 8¢,
PUILADRLPIIA,

THE FIFTH GRAND STATE FAIR
oy TN

Mechanics and Agricultural State Asso-
ciation of Louisiana

\f ILL be held on the Fair Grounds of the
Association, In the rll.(v of Now Orleans, com-
mencing BATURDAY, ANFR1L S, 7. and econtinuing nine
days, Kxhibitors are Ipyited from svery section of Amer-
1ca, Ratlroads, steamships, and other transporistion Hnes,
a named In the Premiam Catalogres, will carry exhibit
ors and thelr wares two and from the Falr at one half the
ukual rates.  For farther Information ses Premium Cota-

logue, which will be sent to any address free of ehinrge,

LUTHER HOMES, S8ecroetary and Tronsurer,
Now Orloans, La,

Root’sSafetyBoiler.

For Pamphlets® with Price
List and Testimonials, address
ROOT STEAM ENGINE CO,,
% Ave., cor.thst, N Y,

.

The Bestin the Market

WIRE ROPE.

JOHN A. ROEBLING'S SONS,

MAXUFACTURERS, TRENTOX, N. 2.

I \OR Inclined Planes, StandmgShlp Riggmg,

Bridges, Ferries, Stays, or Guyson Derricks & Cranes,
Tiller Ropes, Sash Cords_of Copper and Iron, Lightning
Conductors orCoprr. Special attention given to holst.
ing rope of all kinds ror Mines and Elevators. Apply for
circular, giving price and other juformation, Send for
anphlcl on Transmission of Power by Wire Ropes. A
arge stock constantly on hand at New York Warehouse,

No. 117 Liberty street.

$¢32 IN 31 DAYS,

\, ADE by one Agent,selling Silver's Broom.
1Yl 100,000 inuse. Recommended by Horace Greeley
and Am. 4
Reduced.

American Saw Co., Mannfactarers of

iculturid. One county for each Agent, Prices
.A.CLEGG & CO., Néw York, or Chicago, 111,

And Perforated Circular and Long Sawa  Also Solld
Sawé of all kinds. No.1 Ferry st., cor. Gold street.
New York. Branch Office for Pacific Coast, No. %
Front street, San Francisco,Cal.

MACHINE SCREWS,

|4‘0R all purposes, with square, round, and
hexagon heads, A. W. GIFFORD & CO.,
Worcester, Mass,

SHA

The fact thst this Shamung nas 3 per cent groster
strength, s Giner finish, and is truer to gage, than any other
in use, renders It undoubtedly the most economical, We
are also the sole manufacturers of the CxLenxaATED CoL
LIxs Par. CovrLING, amllrurull!hll'ul;‘ciy& umlx 'v|r-. ete.,

e most approved styles. Price sts malled on sp-
?’{l::uon 1o A JONES & LAUGHLINS,
120 Water street, Pittsburgh, Pa.
Stocks of this Shafting in store and for sale by
FULLER, DANA & FITZ, Boston, Mass. 2
GEO. PLACZ & CO., 136 Chambers street, N. Y.

o SCHLENKER'S PATENT‘\/Q

BOLT CUTTER

ADDRESS,

NEw INVENTION.
| HOWARD IRON WORKS, BUFFALO.N.Y.

Stcam Super-Heater,
DOR Saving Fuel, and supplying Dry Steam
: ed temperatore. Safe, durable, ons X
Intln:?l{, ‘?(‘ ‘\l\“llr! L'»llj(li:y‘\{nﬁux»':!uc:l{. ‘é‘!‘:;l:}}l)‘ ‘u:. El\\ .\‘

Axenis naated, MURRILL & KEIZER, Baltin sre, Md.

HOC’I‘HCHKISS BRICK AND TILE MA.

INE.—Send for Ci % N y
#treet, Now York. reular to Room 5, No. 19 ClIy

YAT. SOLID EMERY WHEELS AND 011,
STONES, tor Ilrass and Iron Work, Saw Mills, and

dge Tools. Northamoton Emery Wkeol Co. JLoeds Sass,

DORCIRCULAROF TREMPER'S PATENT
VARIABLE CUT-OFF, for high and low pressure
Steam Engines, address 2 %
PUSEY JONES & CO. Wilmington Delaware,

[MARrcH 18, 18'}1.

.4 Safet
Harrison 57v

First.clam M , Warld's Palr, London,
And Amm-luzd r!-llmu- Valr, §an York, &

Over 1,000 Bollers In Uske,

Weston's Patent Differential
PULLEY BLOCKS,

Akl 75,000 IN USE.

HARRISON ROILER WORKN,
Philadelphin, Pa,
Of, JOKN A, COLEMAN, Agent,
110 Brosdway, New York, and 198 Federal st , Boston,

DOYLE’S

PATENT DIFFERENTIAL

Pulley Blocks.

The eclobrated Dayle Bl have taki
over the differentind Klooks D‘rl‘h'nllbur uf-f?u"‘m'v“#;
Fair where (they huve hoon exhibited st the same A
\\'m_:‘:,ymr BUY SEN THAT TR BLOOKS AR MARKED J
DOYLE, “#at. Jou. ¥, 18], Al othirs dro lnfrip s

SAMUEL l‘h}LL'S BONm& c6.,

BOLE MANUFACTU :

220 Went 10th .trvctqnﬁcw York,

Ml Work, 3

HEAVY CASTINGS sitsa e

Btonm Engioe Bullders & Founders, Now Haven, Conn.

EMPLOYMENT,

$250 A MONTH with Steneil Dies. Sam

ples free. Address
B M. BPENCER Prattiebors Vi

"B
Tanite Bmery Wheel.

Does not Glaze, Gum, Hent, or Smell, Addross
THE TANITE CO.
Stroudsbury, Monroe Co., Pa.

8.'& J, GEAR & CO., Boston, furnish
A e every description of Wood and Iron Workin,
Machinery and Supplies. The bestin use, regordliess o
muker, ot lowest possible rates.

Working Models

And Ex mental Machinary, Metal, or Wood, made to
order, bl)"eﬂ 3. Fr WERNEL 8 Center st .Y

\ICNAB & HARLAN, Manufacturers of
& Wrought Iron Pi%c and Fittings, Bruss Cocks
alves, Gage Cocks, Whistles, Water Gages, and Of
Cups, Harlin's Patent Lubricator, Plumber's Brass Work

Getty's Patent Plpe Cutter, Getty’s Patent Proving Punp
and &m No. £ Jobin gt., chir York.

For l"cn'gﬁl and

THE
Allen Engine Works,

THE ALLEN ENGINE,

Fourth avenue and 150tk aod J31st sta. New York city
Manufscturers of

Porter's Governor,

The Allen Boiler, and

Stunds rd Straight Edges, Surface Plates, and

Angle Plates. 4

Four first preminms were awarded to us at the Fa'r ot
the American Institute, 1870,

Send for our illustrated circular.

L. W.Pond---New Tools.

EXTRA HEAVY AND IMPROVED PATTERNS,

ATHES, PLANERS, DRILLS, of all sizes
Vertical Boring Mills, ten feet swing, sad under:
ailing Machines, Gear and Bolt Cutters; Hand Puncbes
and Shears for Lron.,
Office and Warerooms, 8 Liberty st., New York; Wor -
at Worcester, Mass,
A. C. STEBBINS, New York, Agent.

WATER-PROOF

BUILDING PAPER

(No Tax), for Roofing, Sheathing, Ceilings, Oif-cloths
Shoe Stitfenings, Tags, Trunks, Cartridges, Blastung
"ass-book Covers, Graln snd Flour Blus, cte. , for sale by
. HUNTER, Jn.,
Paper Warehouse, 3 Duane st., New York.
— —

Scientific American
For 1871.

TWENTY-SIXTH YEAR.
7 VERY NUMBER is printed on fine paper,
and elegautly illustrated with original cngravings
representing
Noew Inventlons,Novelties in Mochanles,
Manufactures, Chemisiry, Photog~
raphy, Architecture. Agriculture,
Engincoring, Science,
and Art.
Farmers, Mechanies, Inventors, Engincers, Chemlists
Manufacturers and People of all Professlons or Trades
will fnd the
SCIENTIFIC AMERICAN
of great value and interest,
The Editors are assisted by many of the ablest
American and European Writers, and having access to
all the leading Sclentific and Mechanical Jouroals of the
world, the columns of the SOIENTIFIC AMERICAN Are con-
stantly enriched with the cholcest Information.
An Official List of all the Patents Issued Is pablished
Weekly.
The Yearly Numbers of the SCreNTirio AMericas make
two splendid Volumes of nearly Oxe Tuovsaxp Paoxs
equivalent in size to FOUR THOUSAND ordinary book
g SPECIMEN COPIES SENT FREE.
TRuMS~$500 a yoar, $1°%0 half year; Clubs of Ten
Coples for one year, nt §2'50 each, $5W,
With a SPLENDID PREMIUM to the person who forms*
the Club, consisting of a copy of the celebrated Stee
Plate Engraving, ** Men of Progress. ™

MUNN & CO.,

PUDLISHUERS OF THE SCIEXTIFIO AMERICAN.
37 Park Row, New York,

'l‘lll'l “ Scientific American” is printed with
CHAS. ENEU JOHNSON & CO.'S INK. Tenth and

Lombard sta, Fulladelpia, and 9 Gold st, Now Yerk,




