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IMPROVED UNIVERSAL MILLING MACHINE,

The universal milling machine has long been known as
one of the most useful of machines, on account of its ndapta-
tion to produce a large rangoe of work in the making of small
tools. It is rendily applied to the execution of the endless
variety of small jobs which, without it, have to be done, in
every machine shop, by hand labor. The size of milling ma.
chines heretofore made has been switable for the work upon
twist drills, mills with spiral or straight teeth, the cutting
of small gears, grooving, slotting, and all ordinury ope-
rations of milling upon tools usually employed on sewing
machine work and other light machinery, and also by gun
makers.

The machine represented in the engra.
ving is of a larger size and has important
additions to enlarge its range of work. It
is provided with an adjustable center for
supporting the end of the arbor carrying
the catters or mills. By the use of gear-
in r upon the head of the machine, it is ca
pable of making very heavy cuts. The
anti-friction form of spindle and boxes are
retained, and both spindle and boxes are of
cast steel, hardened and ground. All the
motions for producing ungles, spirals, and
bevels in use upon the smaller machine are
applied to this larger size. The apparatus
is especially designed for use by engine and
locomotive builders, and upon a heavy
class of machine tools.

Further information can be obtained by
addressiog the makers, Brown & Sharps
Manufacturing Company, Providence, R.1.
The machine itself may be seen in the Cen-
tenninl Exposition, in Machinery Hall,
where it is located near the'large Corliss
engine.

-
New Test for Nitrie Acid in Water.
Nitric acid is one of the few acids all the

neutral salts of which are soluble in water,
rendering it impossible to precipitate it as
we do sulphuric and other acids. A large
number of tests have been proposed, and
several are in use, a very delicate one be-
ing brucine, to which it imparts an intense
red color. Professor A. Vogel, of Munich,
employs gold leaf, which dissolves in the
aqua regia formed on adding hydrochloric
acid. If 1-2 cubic inches of water be mixed
with hydrochloric acid and golf leaf, and
evaporated, & large percentage of nitrates
is indicated by the gold leaf growing
smaller, and the solution turning vellow

If the quantity of nitrates is small, the gold

is detected by chloride of tin; and even

when very little gold has been dissolved, s

light red

standing,
no sulphuric acid is employed,

precipitate will be noticed on
The advantage of this is that
this
frequently contains nitric acid and other

us

oxides of nitrogen, which make the reae
tion doubtful
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The Hog Bou

The above is the name of u simple device invented by the

iwer===A Novel and Userul Invention,

New York, to induce hogs
to move, from the cars in which they are transported, into
the yard.

cattle yard men at West Albany,

l'ly*, asa ru]". are not of ace nmnw«lu!ln;: lll«)-"

sitions ; and when it comes to prevailing upon a car load of

them to move along upon & narrow gangway, the first ones
that start upon the plank are apt to decline to proceod fur

ther, nnd s0 block the egress of the rest.  This necessitaton
an astonishing amount of patience and beating, besides un
limited strong language, and of course often delays a cattle
time,

train for some The new invention for persunding the

animal to pass on iy the hog bouncer, made by bringing one !
end of the gangway plank to a firm support ; then under the
other end, two double car springs are placed. A powoerful |
Before the |

ear door is opened, the platform is carried down so as to'|

lever und u spring cateh completo the deviee

Compress the springs by the lever, and the cateh is hooked ‘

P
The hogs are then sllowed to pass along the platform, and

80 long an they move along properly, the plank is undis
turbed: bat a won as & crowd congregates and voeiforously
objects to golug further, the eatch is sprung One end of
the platform Mes about threo feet upward, and the regalt in
& showor of Living porkers, shot over the heads and upon the
soft bodies of the drove They are seldom Injured, but
vastly astonished ; and it is needless to add that the block- |
Ade s at once dispelled I'he drovers find this device, ridic ‘

ulous as it is, very useful in saving time and trouble, espe- | The Clematis,

cially when, as often is the case, large numbers of cattle trains |

are arriving and leaving,
S ———eqer—

Few plants, of late years, have received more attention
than the clematis for out-of-door decoration, and few are
U. §. Revenue Marine Service.Requirements of | better adapted for cultivating as elimbers in cool greenhouses,
Candidates as Engineers, [ for covering some unsightly objeet in the pleasure grounds,

The following recent orders of the Secretary of the Treasu- | for training on a trellis, and for training up the posts of the
ry may be useful to persons who desire to secure places as ‘I veranda., The gorgeous flowers of most of the varieties are
really very sttractive the colors of the different kinds being

engmeers on board of revenue vessels : !
No person will be originally appointed to a higher grade | white, blue, pink, and purple, The flowers of the native
one, ¢, oirginiana, are small and inconspicuous, of a greenish

than second assistant engineer, nor until he shall have
color. (. pitalba, or traveler's joy, is one of the most ram-

pussed a physical and professionnl examination, The phy-
sical examination shall precede the professional; and if ol pant growers in cultivation, and useful for covering quickly
uny large screen or trellis. Its flowers,

however, are small and unattractive, From
Chinn and Japan have been introduced the
most showy kinds we have, and from which
have rnised most of the excellent
varieties now to be found in our gardens. Of
these, ¢. lanuginosa is the type. From e.
potens, a white-flowering one, hiave also been
raised some fine varieties.

The soil most suitable for the clematis is a
well enriched, deep, open loam. There isno
use in planting in poor soil, and expecting
During their season of vigorous
growth, they luxuriate in plenty of liguid
manure. Attend regularly to the training of
the young shoots, us they soon get entangled
into such a mass that it is almost impossible
to separate them. A beautiful position for
training them is on some large rock in some
open exposure, where they generally bloom
freely, and form an inviting object. The
propagation of the herbaceous kinds is ac-
complished by dividing the roots just as they
The climbing kinds are
generally propagated from layers and cat.
tings, although, for the purpose of giving
more strength to weak varieties, and to
produce plants quickly, budding and grafting
are resorted to, using for a stoek e, HAammuia
a native of Europe, from which have been
raised some good of
well firmed young wood root must freely,

been

BUCCeSs,

commence 1o grow,

varieties. Cuttings
especially if taken from plants growing in a
greenhouse. They should be inserted in
sand on the benches, or in pots, and get a
good, brisk bottom heat, when they will
if potted and grown in a
renial temperature for a short time. then

s00n root, and,

placed where they can receive more air, and
k""[l in & cool house for the first Year, will
make excollent plants for putting out of

doors the second n

‘\
that
year's growth by cutting about half through
the shoot

year Layering is

formed upon well ripened shoots of

just under a bud, and slitting an
inch or two along

then pegging into a pot

filled with some porous soil.

As soon as
well rooted, sepamte from the parent plant,
If the
layor should not be well rooted in the fall,

and treat as describod for cuttings.

cut off the shoot and insert as a cutting,

UNIVERSAL MILLING MACHINE,

giving n gentle heat, when it will soon emit

roots from the cut portion
candidate be condemned physically, he will not be examined

be

sidered ax giving nssurance of appointment, as the department

’ri : 3
Pruning should be performed with caution on the climb-

further The passing of an examination must not con-

ing varieties which produce flowers on last year's young
wood; endeavor always to presorve ns much as possible of

roserves the r»,'hl to select persons of the highest attain. |1t

Sueh kinds as produce lowers on young wood of same
year should have all weak shoots thinned out, and buds

that will produce good st rong shoots encouraged. — Cwltivator
and ('-'I:I:Il’_y Gentleman.,

ments. in ease there should be more eandidates than vacancles.

A candidate for an appointment os econd assistant engi- |

;
neer must not be less than twenty-one nor more than thirty |
he must be of good moral character and cor

ho

months in a steam engine manufactory, or else have sorvd

yoars of ago BN —

must have worked not less than elghteen Demund and Supply in Invention.

rect habits ;

An Intoresting oxnmple of the effect of the demand of a
mechanioal product in seouring o supply is illustrated by
recent Inventor’s oxperionce in his endeavors to procure M.N'I
springs of groat sise and power. Tt appears that an English
inventor haw heen notlvely engagod for some time in the con
| I l ‘hll‘llt'”lil\ OF n tramway car, to be run by the motive power
explain thetr nses and mechanlonl operation, the manner of | exorted by steel sn s ) Y \ } o

: 1\ earlior ¢ \iu-rimnuhl\ |\|l“rL | o'\n-:\ll‘li ‘;:ull:.r\l:'h(‘"“v r"h“l o
! ' } ; o by indefatigable per
severance, induced the wpring makers to astonish themsel ves
by their productions A band of steel has been rolled,
which, when tempered into o spring, will give a draft of
3,000 1bs Another single band of steel has boen rolled,
i hln\'ing n width of 4 inches, and a length of 184 feot, In
’ tho application of this spring power, the services of station
{ary engines will be needed to wind them up, and thore must
neods be a decided loss by friction ;
ply whother the galn by the
sot the loss nbove indicated

N

not less than that period as wn engineer on bonrd a steameor |
provided with a condensing engine and muse produce fay
oruble teatimoninls from the direotor or hend engineor as to
ig ability ; he must be able to deseribe and skoteh all the
different parts of the marine stenm engine and bollers, and

putting them in operation, rogulnting their action, and
gunrding ngalnst dangor
He must be well acquainted with arithmetie radimentary

mochanies, write a falr legible hand, and have some know

lodgeo of the chomistry of combustion and corrosion.

Candidates who exhibit the highest degree of practieal ex
perience and prod ssional skill will be given the preference,
both in admission and promotion

Any person producing falso certifieate of age, (im....[’l

and the problem is sl
sorvice, or charsoter, or making o false statement to & board :

of examination, will be dropped Immediately
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PRACTICAL APPLICATIONS OF
The uses of the spectroscope muy at present be divided

into elght olasses.  Tho first use in the observation of the
Juminons colored lines o the spectra of flames, which lines,
as it is woll known, sppear in sets or systems, osch sub

stance producing « set of lines, peculiar to itself and not
appertaining 1o any other substance : so that by this means
many of the component elements of & substance may be de

termined by direct obwarvation, without the necessity of go

ing through the laborious process of chemical analysis,
Another sdvantage Is that the minutest quantity of materi

al Is sufficient for this method : & quantity so small that it
would not suffice for & chemical test made in the ordinary
way, ovon If assisted by the microscope

The second process is effectod by enclosing the substance
10 be examined In n gaseons or vaporous condition in n glans
tube, rarefying the gus or vapor, and illuminating it by the
passage of an eleotric spark.  Then special lines will ap

pear, which differ, in seme instances, from the lines produced
by the sume substance In o flome, and this by reason of the
highor temporature: the loeal tempersture of the atom
when exposod to the elootrlo carrent being the highest we
ean produce. The carrent doos not heat up the tube, be

cause its quantity of heat is too small, notwithstanding that
it s of great Intensgity. It is ovident that any substances
ensdly volatilized, or gasos, are adapted to this method of in.
vestigation,

The third class of spoctroscope observations is especially
ndapted to wolids, and consists in observing the spectrum of
the electrie spark passing between electrodes of the mate.
rinl to be Investigated. Thus the spark passing betweea two
copper electrodes will show the copper line, between iron
electrodes the iron lines, ete. The spectrum seen in this way
will also be affected by the spectrum of the atmosphere, gas,
or vapor between the electrodes, through which the electric
spark forces a passage,

A fourth class of observations may be made with the
abovemethod, using not the spectroscope, but a micrascope
with a spectroscopic eyopiece. The easiest way to submit
the material under investigation to this test is to reduce the
metal 1o the state of thin foil or plate, cutout a few pointed
strips, and attach them to an ordinary giuss slide, with the
points & distance of } of aninch or less apart ; then connect
them with the poles of a small induction coil, and bring the
space between the metallic points into the field and focus of
the instrument. Then apply the spectroscopic eyepiece, let
the carrent pass, and the peculiar spectrum of the metal
will be seen,

A fifth use of the spectroscope is by attaching the spec-
troscopic eyepiece to the telescope in place of the micro.
scope: this constitutes one of the most important uses of
the spectroscope, and has given rise toa new branch of sci-
ence, astronomical chemistry; snd by its means we hayve been
nble to determine the chemical constitution of the sun,
stars, and comets, and also of the atmosphere of most of
the planets.

A sixth use of the spectroscope consists in the observa

tion of the absorption spectra, when the light forming a
complets spectrum is made to pass through a coiored trans-
parent medium. A colored glass or a colored liguid is in
fact a kind of filter, which lets rays only of u certain color
pass, and obstructs all the others. White light consisting
of all rays of light, us is proved by its analysis by the
spectroycope, we can change it into red by removing all the
orange, yellow, green, blue, and violet rays, and this is what
a purely red glass ora red liquid accomplishes; we can

i change it also into blue by removing all the red, orange,

yellow, green, and violet rays, and this is what a purely blue
gluss effects.  If, however, we test different colored media in

- | this way with the speotroscope, we find that there are very

few pure colors, as most of them will not extinguish all the
colors different from their own: thus, for instance, indigo,
which is blue, will not extinguish all the red, and its color
therefore contains red in its composition. Red blood will
not extinguish the blue, but only & portion of the green,
forming two broad bands in that part of the spectrum,called
the blood bands, These bands are so characteristic of blood,
belonging to no other substance whatsoever, that they serve
as the basis for legal evidence as to whether suspected spots
are blood or not. Some substances, like chlorophyllin, the
green coloring matter of leaves, produce a series of such ab-
sorption bands in different parts of the spectrum, quite self-
characteristic and distinguishing them from all other sul-
stances of apparently the same color.

As n seventh cluss of observations, we may consider the
nbsorption bands produced by colored gases and vapors, such
ns nitricoxide (especinlly when heated),. chlorine, bromine
vapor, lodine wvapor, ete., all of which produce peculinr
absorption spectra.

Finally wo may ndd an eighth cluss of observations, that
of opuquoe substances visible by reflected light, Obserya-
tions of this class are in many instances best made by the
microscope armed with a spectroscopic eyeplecs ; and such
observations are best made in direct sunlight. When the
sun shines on n piece of white paper placed under the spec-

1676, can b supplind ; sabseriptions dato with No. | unleas otherwise or- | tro-microscope, the complete spectrum will be seen; but

a
wnn- cortn of any desired number of the SUPFLEMENT sent o any
on receipt of 10 conta.

and SUPPLEMENT, on very cheap terms.

appenred,

if on the paper u colored spot be present, and this be
brought into the field, at once absorption bands will appear,

- : —————= | which will of course differ, not only for substances of every
Newsraren and othor publishers will be supplied with

electrotypes of the Contenninl Bulldings and most of the
other engravings which appear in the BCIENTIFIC AMERIOAN
For prices addrons
the publishers, and indicate at the same time what engrav.
ings are desired, and the dute of the lwsue in which they

color, but alwo for substances of the same color, if they be
composed of difforent ingredients, A useful application of
this property was recently made by Dr. P, H. Vander
Weyde, and was mentioned by us on page 208 of our volume
XXXIV, Dr. Vandor Weyde wius n witness in s case before
tho courts, Involving sn smount of nearly $100,000, which

depended on the question whether the signature certifying o

check was genuine or not. One of the arguments brought
forward to show that the signature was forged was that the
bluo ink with whioh it was written was of a kind different
from that used at the bank where the check was cluimed to
have boon cortified. Fortunately the different kinds of blue
used for inks can easily be distingnished, one from the
othoer, by spectroscople analysis, Indigo will nl.m.r.h the
whole spoctrum except the blue and red ; blue verdigris wlull
absorb all excopt the blue and green . perman «nt blue will
loave, bosides the blue, part of the violet visible ; Prussian
blue will absorb all except the blue. The spectra are of
course modified and even disturbed by the enlargement of
the conrse fbers of the paper on which the writing is done ;
and the spectral colors are, in some spots, darker or more
intense, in others paler and almost colorless ; but after care
ful comparisan with the spectra of various inks, the peculiar
absorption of the Prussian blue is seen to be s0 characteris.
tie that no doubt was laft but that the ink used for the check
in question wasof the sume kind as that used for other
checks noknowledgod to be gonuine. The researches de.
woribed of course ennnot settlo a matter of the kind in dis.
pute, and are not elaimed to do so, All that was intended
was to disprove the allegation of the defonse that the inks
were different ; and this it did most effectunlly, notwith-
standing that the spectroscope could not show that the ink
of the different signatures proceeded from the same ink-
wtand.

— A ——
WHY ARE WE RIGHT-HANDED!

There Iv, in Sir Charles Boll's Bridgwater treatise, a
quaintly-worded pussage in which the author endeavors to
deal with the reason why we normally use the right hand in
preference to the left. After a surfeit of Haeckel and Dar-
win: after, as must be the case when one attempts to keep
en rapport with modern scientific thought, becoming fairly
imbued with the notion that distinet creative acts never
took place, and that the fire mist and the primal germ are
our legitimate ancestors in unbroken line: there is something
positively refreshing to turn back to earlier writings, and
there to find a material theory contemptuously dismissed in
order that the author may anchor his faith to the idea that
man was created right-handed by Divine intention. He says
that *‘the preference of the right hand is not the effect
of habit, but is a natural provision, and is bestowed for a
very obvious purpose “; but what that purpose is he fails to
make clear, except inferentially in the statement that
** there ought to be no hesitation which hand is to be used
or which foot is to be put forward ; nor is there, in fact, any
such indecision.” Any one who has ever witnessed the
amusing spectacle of a squad of raw recruits learning the
goose step will be disposed to combat this last assertion.
It requires longer teaching than would be imagined to im-
press upon the embryo soldier that the left foot is first to be
moved. Bxperience goes clearly to show, besides, that the
average individual steps off indiscriminately with either foot;
and hence the selection of the left foot, merely to secure uni-
formity in the military files, has been made, though the very
fact again is curiously at variance with the above author's
intimation that a heaven-implanted instinet teaches us to
put the right foot forward.

‘We have mentioned Bell’s treatise, not, however, for the
gake of the theory which he maintains, but for the one which
he rejects in a few brief lines, ‘It is affirmed,” he says,
““that the trunk of the artery going to the right arm passes
‘off from the heart so as to admit the blood directly and more
forcibly into the small vessels of the arm. This is assign.
ing a couse which is unequal to the effect,” he ndds; and pro-
bably supposing that no other causes would ever be combined
therewith to bring it up to equality,he curtly pronounces ita
““ participation in the common error of seeking in the me.
chanism the cause of phenomens which have & deeper
source,” said source being supernatural. For the man who
discovered the functions of motion and sensation pertaining
to the brain and spinal marrow: who located the sensory
nerves, and those which form the wonderful telegraph com-
manded by the will, and who showed that the nerves of the
different senses are connected with distinet portions of the
brain, so implicit a belief in the active interference of an
Unknown Power with humun mechanics is indeed strange.
It is to this faith, however, thut must be ascribed this neg-
lect to prosccute the investigations which, very recently car
ried through by n French physician,Dr Fleury, of Bordoaus,
have adduced facts showing that our natural impulse to use
the members on the right side of the body is clearly traces-
ble to probably physiological causes.

Dr. Fleury, after exmmining un immense number of human
encephala, asserts that the left anterior lobe is o little lur
ger than the right one. Again he shows that, by examining
u large number of people, there is an unequal supply of

trunk, which only exists on the right of the ureh of tho nor
ta, produces, by a difference in termination, an inequality
in the waves of red blood which travel from right to loft.
Moreover, the diameters of the subclavian arterd ‘onch
side are different, that on the right being noticeably
The loft lobe of the brain, therefore, being more
hematosed than the right, becomes stronger; and )
intersection of the nervous fiber, it commands the right
side of the body, it ix obvious that that side will be more
readily controlled. This furnishes one reason for
tural preference for the right hand, and anoth
the incrensed supply of blood from the subels
The augmentation of blood we have already seen’
above ; but the reason for it is here ascribed to t
size of the artery, and not to any diroctness :
the hoart. Dr. Fleury hus ourried his investigations

blood to the two sides of the body. The brachio-cephalic




ion in connection with the patent
its first stage of settlement by the
Benedict, U. 8. Circuit Court, this city,
‘whicn we publish in another column.
gives many interesting particulars con-
wontion, sustains the patent of Nelson W,
, and awards to him the honors of priority.
, unless hereafter reversed by the Supreme
United States, brings all drive wells heretofore
own without the consent of Green, his assigns or
ats, within the category of infringements. The number
1s now in use, not authorized by the original patentee,
ry large; consequently the aggregate amount of royal-
 be collected by the owners must be great.  Wo have
said that the total sum was over two millions of

Green patent has heretofore been resisted on the
~ ground that the invention was insufficient to support & pat-
~ent, as it only consisted in running a tube down into s pool
of water and applying a pump, which was an old idea, in
common use long prior to the grant of the patent. Another
reason for resistance was the alleged prior invention of By-
ron Mudge, who was one of Green’s assistants in the early
trials of the improvement. Judge Benedict holds that these
-and all the other alleged grounds of opposition to Green's
The early history of the drive well is interesting and in-
structive. It appears from Judge Benedict's decision that
Nelson W. Green, the inventor, was the Colonel of the
Seventy-Sixth Regiment, which he had formed, then—
1861-62—stationed at Cortland, N. Y. Rumors were cur-
rent that the rebels intended to carry out a general system
for killing off the Union troops by poisoning all the wells
as fast as the men advanced. It was to defeat this nefari-
“ous project that Colonel Green invented the drive well,
which he immediately tried in his own camp grounds, with
complete success, From this beginning the invention has
spread not only over this country, but throughout the world;
and the war departments of nearly all governments now at-
tuch to their military branches special corps and wagons to
convey and operate tho American drive wells wherever their
armies move. One of the witnesses stated that one hundred
and fifty thousand of these wells were in operation in New
York State alone. Over o hundred and fifty patents have
been granted for improvements. The drive well ranks al-
most next to the sewing machine in point of utility as « do-
mestic apparatus.  In thousands of localities it is only ne-
cessary to drive, with a mallet, 2 tube down through the
kitchen floor into the ground, in orderto command an abun
dant supply of pure water ; thus the dwelling, the barn, and
other parts of oue's premises may be quickly and cheaply
supplied. We have scen one of these wells inserted and fin-
ished, and animals drinking from the water it supplied, all
within half an hour from the time the operator began his
b work.
Modern improvements, as all must admit, are highly use-
I ful and convenient to society in general; bat it cannot be de-
nied that they are sadly destructiveof the romance and poe-
try that twine about the good oldfashioned ways of doing
things. Take thedrive well, for example. The lad of the
rising generation clacks a squeaky pump handle, bends him-
self double, and sticks his face under arusty spoutin order
to get adrink of water. He knows nothing about the delights
of the bucket, and the original method of water lifting, so
charmingly described half a century agoby Woodworth :
* The old oaken bucket, the fron-bound bucket,
The moss-covered bucket which hung in the well.
How ardent I sefzed it with hands that were glowing,
How quick to the white pebbled bottom It fell,

Then soon with the emblem of truth overflowing,
And dripping with coolness, it roso from tho well.

How sweet from the green mossy brim to recelve It,
As, polsed on the curb, it inclined to my lps;

Nota full blushing goblet could tempt me to leavo it,
Though filled with the nectar that Juplter sips,

The old oaken bucket, the lron-bound bucket,
The moss-covered bucket arose from the well,”

DANGEROUS ARCHITECTURE,

The Chicago Chapter of the American Institute of Archi-
tects has lately found occasion to discipline a well known
member for a violation of professional ethics, Involved in
supplying & couple of contractors with working drawings
of a bullding now in progress, and receiving pay therefor,
when no fees should be received, it appears according o
their decision, other than from the client. We have no de
gire to criticize the architectural code of ethics, the refine
ment of which the above serves well to indicate; but the
question suggests itself as o whether in that codo there is
any provision whereby the architect who builds houses
which, in point of sanitary precautions, are doath traps can
bo culled 10 an sceounting. If not, we submit that it is time
that some check of the kind were devised,  Quite recontly
in this city, wo have soen the heirs of an eminent architoct
sulng the people for $800,000 fees for plans and superin
tending the bullding of an edifice, only partially completed,
which is little more than a uest of airtight boxes, and which
is 00 badly constructed that sanitary experts now insist that
uuproveunmu iu\'nl\’lux hl‘ll’_\' €exXpense, |~'iul|ng almost 1 71 )
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pronounced healthy., Several of our most eminent judges
have been rendered dangerously unwell through holding
court in the rooms, to the great detriment of public busi.
ness.
Architects and plumbers deserve to be gaged by different
rules from other professions and trades, for the reason that
the Iargest part of their work is out of sight; and many =
bad defect may be rendered invisible until it asserts itself
through the fair exterior, We know when a physician
does his work well, and we have n remedy against him for
malpractice. 8o also the law protects us against ignorant or
consclenceless lawyers; but there are few cases where the
owner of property has refused to pay his architect on the
ground that the design is radically bad. The defense that
the proprietor accepted the plan, which the professional gen-
tleman would urge, seems to us a specious one, for it pre-
supposes an expert knowledge in the layman, whose only
object in consulting the architect is to obtain expert assist-
ance. A precisely parallel case would be that of an engin-
eer who should defend himself against a charge of waste or
bad fitting or bad material, in the engine entrusted to him to
build, by saying that his client had selected that type of en-
gine in preference to others submitted,
We are quite aware that there are a great many pains-
taking architects who know the faults of their brethren and
lament them ; but that does no help matters. What we
want is n class of architects who can do something more
than put the confused notions of their clients into tasteful
shapes. It is their business to be sanitary engineers as well
as architects ; and it is time that the fact were generally un-
derstood that it is a worse fault to put abominably designed
drains and ventilating arrangements in a building than to
make the exterior a combination of all known styles, and
the interior richer in hallways than in apartments. Here
are two cases of flagrant malpractice which we take from
the recent report of the Massachusetts Board of Health. A
conspicuous public building, costing nearly £200,000, became
pervaded with a nauseous odor, which grew apace until the
occupation of the edifice was rendered dangerous. Under
the cellar floor were found some square cesspools, into which
various drain pipes entered, and from which a brick drain,
covered with flat stones, led. One of these reservoirs of
filth overflowed and saturated the concrete pavement, so
that the stench remained permanent for a long time after
the cesspool was abolished. What good service the cesspool
served is past comprehension; and the brick drain, in these
days of smooth pipes, evinced the ignorance or cupidity of
the planner. Another architect put a huge brick drain un-
der a building for the length of 200 feet. It was too large
for self-cleaning, and consequently became a prolonged cess-
pool, In addition to this, another reservoir was arranged
outside the building, where the sewage of five hundred per-
sons was allowed to accumulate. And all this in the im-
mediate presence of & good and sufficient sewer,
Now these defects might well have resulted in epidemics
and deaths. Who is answerable? The landlord, we have
heard it recently stated; and even in public journals, ten.
ants have been urged to sue the proprietors for damages
when illness or death occurs in their family through faulty
construction in the house. Legally, the landlord may be re-
sponsible ; but we cannot consider him morally so, certainly,
in such cases as are above cited Would not then, the
Am_rican Institute of Architects do the community a ser-
vice by bringing members who evince ignorance in the mat.
ters we have pointed out to a rigid account! Certainly
there is no code of ethics which will not warrant the stern
censure of men who, by careless or incompetence, not
only bring discredit upon their profession, but imperil the
lives of their fellow beings. It is needless to say that such
censure should be so marked as to resalt in & withdrawal of
publie confidence from the porson disciplined.
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THE CENTENNIAL EXPOSITION.

The judges in group 21, on metal, wood, and steel work-
ing machinery, have nearly comploted thelr work. Out of
600 exhibits in their group, more than 800, it is reported,
will receive bronze medals with written cortificates of excel-
lence,  Attendance at the Exposition now averages from 20,-
000 to 30,000 people a day; but & decrense Is expected dur-
ing the harvesting season, which will be followed by lar.
gor crowds than have yet appeared, during the cool fall
months, It secems roasonably certain that, financially, the
Exposition will make some profit rather than show a defieit,
The hotel and boarding housekeepors of Philadelphis are
not reaping the rich returns so confidently expected. When
the lmmense throng, attracted by the opening day cerewon-
len, visited the city, speculators thought. their opportunity
had come, and pricos were exacted ln sccordance with their
olovated notlons.  When the people dispersed after the cere.
monles, they advertised the condition of affairs; and as a
rosult, those houses which charged oxhorbitantly are now
avolded, Thousands of visitors who intended residing in
the city during their short stay now strain a point to find

accommaodations in the suburbs, or even In New York. It is
reported that the permanent inerosse in Philadelphis does
not now excesd 10,000 peaple, and that dozens of lodging
houses, fitted up near the Centenninl grounds, have been
closed from lnck of bhusiness

Dom Pedro has again vikited the Exposition, and has
made a winute survey of i contents.  The marvelous work

of the Walter press, on which an edition of the New York
Timex s daily printed, is sald to have astonished him more
than all else, The Tunls cas¥, that of the strange musicians
and dancing woman, was recently shut ap by the authori.
ties, because visitors were compelled to purchase s little

& radical change in plan, must be made before it can he

cup of coffes for twoenty-five conts, in order to gain ad-
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mittance. This was considered virtually requiring an ad-
mission fee, which is contrary to the regulations.

It is said that the judges on machine tools are seriously
puzzled to know how to award proper distinctions. The
competition is so remarkably close, and most of the tools are
0 good, that the judges assert that nothing but the most
wevero tests will enable them to arrive at impartial conelu-
wions. Some time ago, in an editorial, we deprecated the
habit workmen have got into of nickel-plating their pro-
ductions, and suggested that, for objects exhibited at the
Contennial, it would be much more satisfactory to finish
with the file and seraper. These tools are difficult to han-
dle; but when skillfully managed the results they give speak
very plainly for the ability of the workmen. The Putman
Machine Company, of Fitchburg, Mass., seem to have
adopted this sdvice, and & number of excellent machine
tools are thus finished. Plain surfaces, handles, wheels,
and gearing are all brilliantly finished ; and many an expert
mechanic has been heard to inveigh somewhat contempta-
ously against ** this shiftless habit of nickel plating ™ before
bringing his eyes close to the metal and discovering the vir-
gin surface,

ACCURATE TOOLS.

A prominent feature of the display of the Pratt & Whitney
Company, of Hartford, Conn., is the gages, the accuracy and
fit of which are remarkable. A specimen of the work of the
finely made tools manufactored by the above concern is ex-
hibited in & pistol, which is shown in the condition in which
it left the machines, without having undergone any subse-
quent finishing operation. Both the finish and the fit of
the parts are excellent.

We have already stated that the general arrangement of
the Exposition is such as to render it not easy for the visi.
tor to obtain readily a comprehensive view of any one class
of objects. For this resson it is difficult to realize, until one
has become familiar with the general aspects of the display,
how complete the collection are. Take, for example,

FISI.

To acquire all the available information of an icthyologi-
cal nature, it is necessary to visit almost every department
and section. Scores of fish of various species may be studied
alive in the aquaria of Agricultural Hall, or may be seen
frozen in the refrigerators. Or, if the visitor desires to
study fish more comprehensively, he may, by stepping over
to the Government Building, examine a large series of finely
colored plaster casts of ocean edible, and other fish. Sa-
perb collections of fish, prepared in alcohol, as scientific
specimens, are to be found in the Norwegian and Swedish
sections, and besides these are stuffed fish in endles variety.

If fish as food be the object of an investigation, the visitor
may examine every preparation of it that can be conceived.
France has a remarkable collection of fish preparations,
and, in fact, almost every nation which catches fish has a
representation at the Centennial. Japan forwards smoked
salmon, done up in bags, like hams. China sends powdered
fish, and Norway a similar exhibit of fish meal. From
Oregon comes salmon packed in cans of various sizes and
sorts.

If it be desired to know about the many articles, useful in
arts and industries, derived from fish, the visitor may see
oils obtained from various fishes, isinglass, with sizes and
glues, fish skins tanned to excellent leather, besides scores
of other utilizations, down to delicate fancy work ornaments
made of fish bones and seales.

Fishermen will find tackle, from the heavy surface and
trawl lines used in the cod fisheries down to the delicate
gossamer threads and flies for trout, Then there are the
more important implements used by whalers and others,
such as the common harp , gun harp , lances, and
walrus spears, besides the rakes and tongs ased by oyster-
men. Nets of all kinds, some made of bamboo, some of
whalebone, some even of human hair, may be seen; and with
them all the various traps and pots, rods and reels, artificial
bait, fishing baskets, boats of every conceivable shape, from
kyales up to whaling vessels ; all the inventions for curing
fish, refrigerators, apparatus for drying fish in the sun,
models of smoke houses, all the machinery for producing
fish oil, and for preparing fish guano; may be foundin the
collection.

Should the visitor prefer devoting himself wholly to the
scientific conslderation of fish, hecan look at the Agussiz
collecting tank, and the preserving mixtures, by the sid of
which fine specimons can be brought from faroff lands.
He can soo how Professor Baird models his casts of fish out
ol papier maché and plaster, and also examine the mothods
for drying the skins of fish for scientific use, and even the
photographic instruments employed to take pictures of
fish. Theu there is the subject of fish culture, including the
pans, pails, spawning vats; ana Iater in the season, the
actual habits of the fish during the spawning may be
watched.  Allied closely to the subject of fishes are those of
sponges and seaweed, of pearls and pear! oysters, and of
corals, We have only indicated the extent of the colloction
as a whole,  T'o deseribe the various specimens or the dif.
ferent applinnces would fill a volume ; the above, however,
will sutlice to afford n goneral idea of the time and labor
which a careful exnmination of all the fish of the world, as
gathered in the Centennial buildings, will require, and give
the reader an idea of the task before him If ke visits the
Exhibition with the intention of studying the industries of
this one class of exhibits,

& i
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To make aqua regis, distil together 16 oax. spirit of nlter
and 4 ozs. common salt.  Another way s to mix equal party i
nitric acld and muriatie acld, or nitric acid 2 parts and mo.

riatic acid 1 part.
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very ingenious electric plugger, in which the cirouit can
:ﬁ‘*gﬂﬁ’ or interrapted at will, has been patented
(March 21, by Dr. Allen Spencer, of Columbus, Ohio.
The mallet hand piece, composed of an inner tube, is mounted
inacasing. The wire of the helix isconfined in the handle,
and passes through the butt cap, and connects with the bat-
tery. Armatures, formed of two cylindrical cores of soft
iron, are mounted in the inner tube. The core, D, is fixed,
and the core, F’, movable endwiso. A metallic rod plays
the fixed core; and, by the spring, d, pressing on a
shoulder, is forced slightly beyond the inner end of the core,
D, so that it may be acted upon by the movable
core, E%. A tool holder is attached to the outer
end of the rod, F, for the insertion of different
plugger points. The movable core is pressed
against a collar, a’, by a spiral spring, J’. This
spring surrounds a neck, F’, and bears at one end
upon the collsr, a’, and at theother against & non.
conducting ring. Two posts, H 1, are screwed
into the butt cap, and connected by a crosshead,
H®. A sot screw, IY, projects against a disk, j, of
soft iron, aronnd which, and botween the posts, H
H!, is coiled a thin band spring, J’, of copper.
One end of the spring is connected to the disk be-
neath the plate, and the other end to the post, H.
A collar, K, on the neck of the movable core car-
vies an insulated break, consisting of a rod, K’, of
wood, which acts on a plate spring, i/, secured at
one end in the butt eap, b, by a screw communi-
cating with one end of the helix wire, the other
end of the helix wire being connected with thein.
sulated post, H'. The outer end of the spring, 4’,
abuts against the guide, &, which forms a contact
stop. A cimple circuit break or key, which may
be operated by the mouth, or jreferably by the
foot, is connected with one of the battery wires,
safficient length of wire being employed, as shown,
when ths key is used, to admit of its ready mani.
pulation by the operator. It is composed of two
rabber sides, L L’, connected by a spring, 7, at the
rear, so as to admit of the sides of the key being
pres-ed toward each other st their outer ends.

In operation the armatures, D E’, being mag-
netized, the sliding one, E’, carries down the disk,
j, until the endwise-moving break rod, K, strikes
the spring, 7, breaking the circuit and interrup
ting the current at the same time that the hammer-
like stroke of the moving core upon the shaft, F,
operates the plugger point. The cores being de-
maguetized by the breaking of the circuit, the
moving one is quickly returned by its spring, 7/,
to its normal position, closing the circuit ; and the shaft also,
at the same time, Is protruded beyond the end of the fixed
core, D, retracting the plugger point with it, The above
operation is repeated and continues as long as the break key
closes the circuit. In this way the operator has complete
control over the instrument. The battery is, by preference,
provided with a vibrator to cause the current to pulsate.
The vibrator is shown as mounted in a cylinder, N, sup-
ported upon the battery cover or hox, N/,

When the connections are all made and the vibrator is
started by hand, the motion becomes self-sustaining because
of the impulse given the spool magnet by its attraction to-
ward the disk, R, at every pulsation of the current; and as
the pulsations pass by the wires through the cor-s, D EZ, of
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foil for dentists that can be absolutely pure, and which, even
whan freshly annealed, does not stick atall or only slightly,
whon rolled up or manipulated. Dr. Richard 8. Williams,
of New York eity, takes thesheot of foil, A, places it upon n
wire gauze, B, and, with the aid of any suitable flnme, cnnsos
n allght deposit of fine carbon upon the surface ‘of the foil,
To prevent the ascending current of heat from the flame from
displacing the foil whoen laid on the gauze, n sheot of micn,
¢, is placed upon it. With a Bunsen gas burner, ns shown at
D, the amount of enrbon to be deposited may be readily rogu-
Inted by stopping up one or more of the air passages, a, of the
burner, The less air admitted, the greater will be the depo.
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SPENCER'S ELECTRO-MAGNETIC DENTAL MALLET.

sit of carbon, and vice cersd. This invention was patented
January 25, 1876,
et ————
Artificial Vanilla made from Wood Tar.

It appears that the series of dyestuffs which may be ob-
tained from tar is by no means exhausted ; while another
large and equally important class of substances, also ob-
tained from tar, is daily increasing: substances not intended
to please the eye, but for the nose and mouth, namely per-
fumes and flavors, The manufacture of salicylic acid from
carbolic or phenic alcohol d the prospect of a cheap
manufacture of great numbers of various flavoring princi-
ples, which had been commenced by the nitro.-benzole or so-
called oil of mirbane, which perfumers use in place of oil of

the mallet, they become magnetized, and the plugger point
strikes its blow. The speed of the pulsations is controlled by
the thambscrew, P’; when the screw is set toward the spring,
P, the vibrations are more rapid, and when set forther off
they become slower. The set screw of the vibrator serves
also to regulate the force of the blow by determining the
instant at which, with reference to the stroke of the mallet,
the circuit shall be broken : whereas the set screw, 1, of the

automatic break, sorves merely to regulate the frequency of
the blows,

bitter almonds.  Soon benzoic acid and oil of wintergreen or
gaultheria were produced, and then many closely related flu-
voring principles ;and now it has been proved that vanilla
flayor can be made artificially from one of the tar products.

According to the German Industrie Blitter, Reimer ro-
ported to the German Chemical Association that he had made
from beechwood tar, first oil of guaincum, and from this va-
nillin, the flavoring principle of the expensive vanilla besn.
He obtained this by searching for a common reaction of the
various phenols or carbolates (the ereosote-like constituents
of all tars) by which different aromatic aldehydes are formed
from each.
= When phenol or carbolic acid is mixed with chloroform
and an excess of & caustic soda solution, and proper time for
reaction is allowed, the unchanged remainder of the chloro-
form must be removed, and replaced by an aeid ; then an
olly aldehyde of malicylic acid will be soparated, which may
be purified by combination with bisulphite of soda, and de-
composed by some diluted acid. Oil of guaincum, treated
in this way, produces (as mentioned) vanillin, which is the
sldehyde of vanillic acid.

Marasse, who soveral years sgo found the oll of guaineum
in the creosote of beechwood tar, observed then that this
body smells agreeably like vanilla, a smell which is also pe-
rrnll-r to guaiscum wood (lignum eita, iron wood) and its re-
#in, out of which the oil of guaincum was first made in 1826
by Unverdorben.

Itisto be expected that, out of the numerous carbolatos st
present known, by applying the reaction discovered by Rel.

WILLIAME METHOD OF MANUFACTURING DENTAL FOIL

Another new invention relating to dental manipulation
Is & means of covering fofl with u coating of earbon 1o ren
der It moro easily worked without becoming adhesive

Heretofore, non.coliesive or soft foil has generally been
made by imperfectly refining, and by leaving tracos 1.1--Alwr,
copper, and iron, which cause it to be somewhat stiff and

Hable to discoloration in the mouth, In order to produce s

mer 1t will become possible to produce artificially many
| other natural flavors, hitherto only obtained in an expensive
| way

—vrro——

A NEW copper paint is made in Paris from porous copper
deposited by the galvanic battery mixed with a varnish,
The solvent of the varnish is benzive. The copper Is very
pure and is ensily pulverized, and, when mixed with the ben-
zine varnish, may be applied to iron, brass, plastor, or wood.

l“' hen mixed with ollw,the copper sequires an sntique groon
un,
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A New Smoke Consumer,

The Pittaburgh Chronicle says: There has recently been
introdaced in Zug's Sable Iron Mills a smoke-consuming ap
paratus, which certainly accomplishes all that can be desired.
It would be hard to conceive anything more simple in its
construction and operation. A one halfl inch steam pipe
runs along the forward wall of the furnace, some 20 inches
above the grate bars. From this transverse pipe project in-
wardly o number of short pipes, terminating in a small ori-
fico. Each of these pipes is surrounded by a sleeve of
lurger pipe, 14 inches in dinmeter. The annular space be-
tween the intorior of the larger and the exterior of the

smaller pipes communicates with a flue, opening

into the outer air at the side of the furnace.
'."“ When n pressure of 20 1bs, per square inch has
canl

beon attained, stenm is turned ioto the smaller
pipe. Its escapo from the orifices acts upon the
airfilled annular space, much as the steam in the
Giffard injector does upon the feed water, and,
drawing it rapidly through the pipe, projects air
and steam into the furnnce. The heat of the fire
decomposes the steam, and at the same time the
earbon-Inden smoke is utterly consumed and con-
verted into a bright, clear flame that lights up the
interior of the furnace. This operation is obsery-
able through a mica door in the rear of the far.
nace, Fixing the eye on the top of the smoke
stack, and noting the moment when steam is
turned into the consumer, the inky torrent of
smoke is first seen rolling skyward. With the
hiss of the escaping steam these clouds are dissi-
pated, like fog before the sun, and in a few sec
onds only a faintly depicted vapor is wreathing up-
ward from the stack. The engineer states that
the decrease in consumption of fuel amounts to 20
per cent since the introduction of the consumer.
The boilers are of the Wiegand pattern.
- =
Setting Mk,

Mr. L. S. Hardin, of Lonisville, Ky., has recent-
ly made a series of experiments regarding the
sotting of milk. He states that deep setting ac-
companied with refrigeration is the best plan.
The milk is placed in cans from 12 to 20 inches
deep and 8 in diameter. These are put ina refri-
gerator box, with a shelf in the top,upon which ice
is placed, and the temperature is reduced below
50°. The milk is skimmed after 36 hours. The
cream is churned at 58" in warm, and at 65° in
cold weather. The butter is said to be of superior
flavor and aroma, uniform in quality, and to keep
well; and a greater weight is obtained from a giv-
en quantity of milk with less labor and less cost than by
other methods

APPARATUS FOR SETTING METAL AXLES,

We illustrate herewith a new apparatas by means of which
the axles of wagons, carrisges, and other similar vehicles
can be straightened or set, should they happen to become
bent ont of shape, without removing them from the body of
the vehicle.

The bar, A, supports two heads, B and B/. The head, B,
is adapted to slide upon the bar, A, and has attached to it a
hinged yoke, C, consisting of three parts, ¢, ¢!, ¢ The part,
¢, is secured at its lower end to the head, B. To the upper
end of said part, ¢, is hinged one ead of the part, ¢!, the un-
per side of which may be curved to conform to the shape of
the upper side of the axle, if desired. To the other end of
the said part, ¢', is hingel the part, ¢'. The head, B, is
adapted to slide upon the bar, A, and is provided with an
aperture or eye by which it can be fitted over the end of the
axle of the vehicle. Between the two heads the bar is en-
larged and provided with o screw thread aperture, which is
fitted with n powerful screw, D, provided with a lever, E, at
one end, by which it may be turned, and having its other end
rounded off to form a proper bearing surface against the axle
while in operation. The operation is as follows: The wheel
is removed from the axle to be straightened, and the bar
placed longitudinally beside said axle in proper position to

bring the ond of the scrow to bear in the required place, The
hoads are then adjusted and secured, the head, B, boing
passed under the body of the vehicle, the hinged yoke \
over the axle and faxtened to the head, and the head, B,

being simply passed up on to the end of theaxle. The serow

Is then put into operation and made to bear upon the axle
antil it assames its proper shape. Patentod Decomber 81,

1876, by Mr. Frederick Bet, of Washington, D, .
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IMPROVED SHAFT COUPLING,

'ﬂnnﬁoxed engravings represent a new shaft coupling, in
which two shaft ends and the sleeve are connectod by longi-
tudinal welge keys alone, these being driven in on opposite
sides of the ends and between the bushings and the sleeve.
Through the center of the hub passes the shaft aperture,
which is enlarged at ench end, asshown. At A, Fig. 1, are

. bushes fitted in and koyed down to the shaft by the keys, B,
which firmly press the shaft against the opposite side of the
hole, where it is secured against revolving in the coupling
by the key, C, Fig. 2. The bushes are preforably located on

opposite sides of the hub, though they may be, if desired,
on the same side.

If the device is to be placed
in a position where much
jarring occurs, the wedge
keys, B, may be prolonged
through the coupling, and
be set up on the nuts on the
ends. The couplingas thus
arranged is especially in.
tended to obviste the use of
bolts, screws,and flat tapored
keys or wedges, so as to be
readily removed by driving
out the keys by means of a
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bells, horns, sirens, guns, and similar sound producers. Al
though of late years, mainly through the development of
electric illumination, it has been possible to construct light-
houses of extraordinary powers, no beacon ever has been
or probably ever will be devised which n heavy fog cannot
render practically inefficient. Truoe, it may be similarly as.
serted that the varying conditions of the atmosphere exer.
cise a potont influence on the transmission of sound, and thus
tend to decrease the value of the sound signal; but the fact
remains novertheless that the latter stands superior to the
light, for, as Tyndall has proved, “even against a moderate |

gale and unfavorable conditions for sound transmission, sig- |
nals may be relied on for sending sound to a distance of two |
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drift. For coupling fly and
other wheels to shafts (see
Fig. 3) a tight fit is obtained
by boring the hole about one
hundredth of an inch small-
er than the shaft, tho seg-
ment or bushing being bored
in its place in the wheel.
The inventor claims that this
attachment of wheel and
shaft is easily effected, and
the wheel msy be removed
without requiring sledging,
forcing with power screws,
ete. Similarly, steam engine
cranks can be attached to shafts as firmly as by a shrink-
ing fit, while the injurious strain on the metal produced by
the latter is avoided.

Patented through the Scientific American Patent Agency
April 4, 1876. For further particulars relative to rights to
manufacture, ete., address the inventor, Mr. 8. M. Guss,

Reading, Pa.
 eeer—

IMPROVED AUTOMATIC SIGNAL BUOY.

The means in general use for warning vessels approach-
ing coasts, reefs, or shoals are of two kinds, those which
are seen and those which are heard, To the first cluss be-
long lighthouses and buoys ; to the second, fog whistles,

17.1.
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GUSS' SHAFT COUPLING.

or three miles,and, under ordinary conditions of fog, consid-
erably further.” What the lighthouse is to the coast, the
buoy is to the hidden reef or shoal; but, unlike the for-
mer, it is useless save by day. Moreover, while we have
supplemented the lighthouse by the stationary sound signal,
we have devised no parallel invention to supplement the
buoy. The object has been a sounding apparatus and buoy
combined, the former of which will sound under all circum-
stances ; the best we have hitherto done is to fasten a bell
to the buoy or apply a whistle, and have relied on waves to
rock the support and so toll the bell or blow the whistle, the
Iatter by air forced out by the moving water inside. These
devices all become inoperative during a calm; and when
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COURTENAY'S AUTOMATIC SIGNAL BUOY.

a heavy fog is likewise preseat, the mariner, aided neither
by sight nor by hearing, perforce must feel his way, as best
he can, by the lead. It is safo to beliove that, had we been
possessed of some efficlent system of sounding buoys, the
Atlantie, the Schiller, the Deutschland, and other ill.fated
vessols, warned from the reefs and shoals, would not have
terminated their voyages in wreck and disaster. There can,
therefore, be no question as tothe importaunce and necessity
of Inventions looking to the perfection of such & system; and
for this reason, for the device which we here illustrate, and
which belongs to that class, the earefal consideration of light.
house boards and similar bodies is bespoken.

Before proceeding to examine the mechanical construction,
a few results of scientific in-
vestigation into the pheno-
mena of sea waves may be
recalled. Waves are of two
classes : those of translation,
and those of oscillation, Or.
dinary sea waves are oscilla-
tory, but become waves of
translation as they enter
shallow water. They are, in
character, cycloidal. The
motion of the water is that
of alternately flowing to and
from & point. Toward the top
of the wave the movement of
particles is in the direction
of the wave; but in the
trough, the movement is in
the opposite direction. Mo-
tion is greatest at the crest
and at the lower portion of
the trough. At half the
hight of the wave there is
no motion.

It has farther been proved
that the depth to which wa-
ter is agitated by waves is
not much greater than the
hight of the wave measured from trough to crest. Accurately,
a wave 10 feet high and 32 feet long would only agitate the
water 6 inches at 10 feet below the surface ; at a depth equal
to the length of the wave, the motion is diminished to 4,
that of the surface. Hence, for practical purposes, we may
consider the depth of motion below the surface to be com-
mensurate with the hight of the wave above.

The highest waves ever measured occur off the Cape of
Good Hope, and reach a total hight, from trough to crest, of
45 feet : that is, 22°5 feet above and the same beneath the
average level, indicated by the dosted line in our engraving.
Ocean waves at a distance from land rarely seem higher
than 20 feet; and it is only where circumstances, in the
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‘now been explained to make it clear that, if

& hollow cylindor be immersed in water agitated by waves to
 depth greater than the high

; : ! t of the waves, the water enter.
ing that eylinder will seck not the level of the waves, but

the mean average lovel located at half the hight of the

waves. Consequently, while the heaviest billows may roll
past the eylinder, the surface of the liquid therein will be
nnmoved, and will not riso and fall with the varying depres:
sion or elevation of the sea surface immediately ndjoining:
that is to say, referring to the engraving, let A, Fig. 1,
be the long hollow cylinder which extends in the water to
a depth exceading tho hight of the wave indicated by the
sinuous line. Disrogard the rest of tho drawing, and consld-
er that cylinder as fixed ; then the water level will remain
constant at the point, B, and the lower end of the cylinder
will bo in =till water.  Waves will produce no offect on the
enclosed column of water, But now consider the cylinder
attached, as it is, to the bottom of a float, C, which rests on
the surface of the water and which must rise and fall with
evory undulation. Then we have the conditions of a fixed
immovable column, encompassed by a rising and falling on-
volope: in other wonds, we have s moving cylinder and a
fixed piston, by which we can compress air by wave power.

The tube, A, it will be observed, extends up to the top of

the buoy. There a powerful whistle is placed. Dis a dia-
phragm.in A, between which and the plate on top of the buoy
extend two tubes, E, open above, and having at their lower
extremities ball valves, as shown. A central open tube, F,
leads from diaphragm to whistle, Suppose the apparatus
10 be carried from the position where the diaphragm, D, comes
justabove mean water level, Fig. 1, to the summit of the
wave as in Fig. 2. Then the space between the constant
water level, B, and said disphragm will have been greatly

and air most have been drawn in through the
tubes, E, to fill it, Now as the instrument descends to the
trough of the wave, the diaphmgm must descend upon the
water piston; and the air compressed, being prevented by the
ball valves from escaping through the tubes, E, is driven
out through the central tube, F, and so sounds the whistle.

It is obvious that any disturbance of the surface of the

water must produce this effect. Long low ground swells
must do it as well as short chopping waves ; but, of course,
the higher the waves the longer is each sound given. Thus,
where waves are 8 feet high and average, as they do, Sina
minute, the sounds afforded would be similar in number.
Where they are 20 feet high they run at but 4 per minute,
and there would be but 4 sounds in this period. There will
clearly be a difference in the intervals ; but in all cases the
foree of the blast is the same, since that depends first on the
weight of the buoy and length of the tube. We thus have
a means of determining, mathematiceally, exactly the size
and proportions of the instrument required to produce a
given effect. On one hand, the resistance offered by the
waler piston equals the pressure of a column of water of
similar depth. Knowing the pressure, per square inch, re-
quired 1o blow the whistle, the tube is lengthened in accord-
ance, about 32 feet giving resistance equal to a pressure of
one atmosphere. Now to compress the air, we have the
whole weight of the apparatus applied to the area of the
disphragm. The water in the tabe is the gage of pressure;
for shonld the expansive foree of the air exceed the resist-
ance of the column, the water would, of course, be forced
out at the bottom. Having fixed the desired pressure,
simple calenlation, based on the laws of specific gravity, de-
termines the weight and proportions of the apparatus, as well
s the pressure which may be obtained,

The buoy s fastenod by n sultable anchor and chain off
the reel or shoal, and Is kept from the whirling motion
which might interfere with the proper effect of the waves
by the rudder, G.  Its design is such that it stands vertical
in any wea. By proper anchoring, it may be placed in mid
ocean to mark a Iatitude and longitude point, as well as in
» roadway to warn vessels off bars and sands. It may be
located from 10 to 15 miles from the reef or other danger to
be avoided, so a5 to wurn a ship of her position, and en.
able her to continue her course in safety. It may be used
whenever an undulation of 12 inches in hight exists; so that
practically it is as efficient in rivers, where waves are com-
parstively little more than ripples, ns at wea, where the
highest billows may occur, The sound of the whistle of
& buoy, located near & harbor of this city, has been heard 9
miles to leeward, 3 miles 10 windward, and 6 miles neross
the wind, or everywhore over n rdios of 84 miles. In a
dangerous locality, reefs or sands may be provided with
buoys having whistles tuned to different notes, <o that,
mersly by the locality of the various sounds, the masters of
vessols can recognize thelr powitions. or pllots direet the helm.

The invention seems to us of unususl importance and
valun, 1t s sclentifieally correct in principle, mechanically
simple, and in netion, aatomatic. It remaing for the test of
actunl and continund experiment to demonstrate practieally
ita complete efficiency.

Patented in forelgn countries and in the United States,
through the Belentific American Patent Agency. For fur-
ther information, address the inventor, Mr. J. M. Courtenay,
of Idlewild, Cornwall-on.Hudson, N. Y., or Mr. Jamen Big.
ler, Newburgh, N.Y

Plating Articies with German Miver,

Many unsucoessful sttempts have been made to nickel
small articles by bolling, just as pins, hooks and eyes, oto,,
are silvered or tinned A Nuremberg chemlist, named Dr,
Kayser, has succeeded in coating metals with an alloy re.
pembling German silver, thus giving them s handsome fin.

Scientific Amervican,
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. .nnd making the surface more durable and permanent

than that of tin or silver. He first melts together 1 part cop-
per and 5 parts pure tin—preferably the Australinn, which
has recontly come into commerce, almost absolutely pure,
yeot choaper than Banca tin. The alloy is granulated as us
ual, but too pot fine, and then mixed with water and tartar
as free from lime ns possible, into a paste.  To each 200
parts of the granulated alloy is added 1 purt ignited oxide of
nickel, and the articles are laid in it. After boiling a short
time, they becomo beautifolly silvered.  Some fresh oxide of
nickel must, of course, be ndded from time to time, Bross
and copper articlos can easily be silvered in this manner
without previous preparation ; those of iron must first be
copper-plated. By adding some carbonate of nickel to the
above bath, or to & common white bath, and boiling, n cont-
ing richer in nickel is obtained, and darker, varying in color
from that of platinum to a blue black, according to the
amount of nickel salt addﬁ;- o

-

Infusorial Enrth,
The numerous uses which the silicious remains of the
microgcopic animals, known as diatoms or infusorin, have
found is illustrated by the following list given by Gruene
and Hagemann, the proprictors of the large Gormun mines
at Oberolie and Hutzel :
1. As pure silica in the finest state of division, it is em-
ployed in the manufacture of water glass, water glasssonp,
artificial stone, cements, fatty lute, and ultramarine,
2. Because it is a poor conductor of heat, it is employed
for packing steam and hot air apparatus and pipes, where it
excels every other material in lightness, for isolating fire
boxes and eatching radiant heat by protecting shields filled
with the earth, ete., for filling the space around money safes
and ice chests, for lining and encasing the conduits for
melted metals in founderies, and in Iaboratories ns a sup-
port for heating vessels that break easily.
3. Because of its property of absorbing liquids, in which
it surpasses that of any other material previously known.
it isemployed for rapid filtration, making precipitates solid,
making dynamite and other explosives, and making cheap
colors, because the infusoria take colors like cotton. In sur-
gery it is used for absorptive bandages and supports.
The ability of infusorial earth to take up five times its
own weight of liguid, and to suck it up rapidly withont
becoming fluid, enables it to replace the filter press. It ix
simply necessary to surround the filter with a layer of dry
infusoria, in order to obtain in a very short space of time
the same result that isattained by ordinary filtration in days
or even weeks. Simple drying restores to the infusorial
earth its absorptive power.
4. Owing to its great volume and slight weight, it Is em-
ployed for packing very fragile objects and glass apparatus,
ete,, and mixing with plaster of Paris for making light
casts,
5. Owing to its fineness, it is nsed ns a cheap polish for
glass and metal, and is an excellent materinl for cleaning
greasy vessels and pieces of machinery,

The Civil Englnoors Convention,

The pupers read before this body during its recent ses-
sion in Philadelphia, besides those notled last week, included
one by Mr. Charles McDonald on the general arrangement
and intermedinte spans on the Portage visduct of the Erie
railway, and another by Mr. L. L. Buck, on the erection of
Virragus bridge in Peru, of which brief abstracts cannot be
sutisfactorily mude. Mr, T. G, Ellis, from the committee
appointed to report upon n uniform method of gaging
streams in connection with the observation of the rainfall,
stated that no uniform method would be applicable to
streams of all sizes und ¢haracters.  The committee recom-
mended a permuanent and continuous record of the hights
and discharges of such stréams ns come under observation,
and suggested that members be requested to exert them-
selves to procure the ostablishment of permanent gages : al-
#0 that engineers of cities be requested to keep n record of
the hight of water daily, so that by suitable means the ap-
proximate discharge could be obtained. In this way n vast
nmount of valuable material might be gained, which could
be worked up when occasion demnnded.

Mr. J. J. Croes criticised the Croton waterworks, and as.
serted that the musonry in the aqueducts had not been built
strong enongh to withstand the prossure of water without
being upheld by earth embankments.

Mr, Corthill, chief nsmistant engineer of the Missinsippi
Jetty Works, stated that the shallowest point on the bar is
now 174 feet.  Formerly there was but 9 feet of water nt
average flood tide, for u distance of nearly 8,000 feet, At this
day there is only 200 foet distance betweon the 20 feot of
water inside the bar and the same dopth outside it, and st
many points there is now 30 feot, ‘There has been exca-
vated by the river current thus confined more than 2,000,000
cubic yards of material,

General W, Sooy Smith, chairman of the committee on

tests of Amoriean iron and stes], made & brief roport, urging
the importance and nocessity of securing the necessary ap-
propriation by the government for earrying to completion the
| work already accomplished by the board appointed by the
| government to test fron, steel, and other motals, Aw an in-
|#tance of value of the board to the government itself, as a
| consumer of the metals 1o be tested, the fact was stated that,
in the columns of one government building now In course of
| constraction, and in the beams of another recently bullt,
[ more money has bosn wasted than would be required to de-
| fray the expenses in making tests for a year to come; and this
| waste, in u groater or loss degres, is believed to run through-
out the fron architeoture of the conntry, both public and
private, The metal parts of the buildiogs, public and pri-

vato, are alarmingly waste. The report was accepted, with
& request to the board to prepare an appeal to Congross

Mr. Clemens Herschel, of Boston, submitied a paper com
mendatory of the introduction into the United States of a
metric system of weights and measares, which he support
ed. Mr. Coleman Sellers, of Philadelphin, suggested various
objections to the introduction of the system-—among others
the very large cost entailed by the change, an estimate of this
in the workshops of Sellers & Co. amounting to £150,000.
He remarked that we have already the advantages of the
decimn) system, which the German people did not have, and
other adyvantages, to sceure which the introduction of the
metric system was mainly predicated.  The subject was fin-
ally disposed of by its reference to a committec of five, to
report upon it at the next annual meeting, in November,

A paper, by Mr. Willinm P. Shinn, of Pittsburgh, on rail-
rond accounts and returns, was next read and discussed.
Sundry reports from special committees wore then read,

after which the convention adjoined sine die.
e
The Value of a Trade,

The old story of the uncertainty of riches and the im.
portance of lenrning a trade is brought to mind by the fol-
lowing, which appeared in a recent number of the New
York Ledger: Karl Frostern, the old nailmaker of Luben,
in Silesin, was a jolly, story-telling man, who sang at his
work, and whose busy hammer made merry musie,

Not far awany lived Herr von Koben,a wealthy land owner,
whose only son, when not at school, was wont to come to
the naller’s, where he would sit by the hour and watch the
bright sparks as they flew in showers from the ringing anvil.

* Come, Master Conrad,” said the nailer,one day in a jolly
mood ; ““ why not set the world an example? Show them
that the son of u rich man can learn a trade. Who knows
but that it may profit you one of these days?"”

The youth fell in with the humor of the thing: and pull-
ing off his fine jacket, he donned s leathern apron, and
went to the anvil. He was a bright quick lad, and, when he
had once attempted to make s nail, he had a pride to make
it well; and so it came to pass that ere long he could make
shoe nails as deftly and as well as could old Karl.

Time passed on, and Herr von Koben died, leaving his
great wealth to his son Conrad. A few years thereafter the
armies of Frederick came sweeping throngh Silesia, and
Conrad’s inheritance was lost. In poverty he wandered
away towards the mountains of Bohemia, until he came toa
town where a host of shoemakers were at a stand for wan:
of nails. Shoes were in groat demand for the soldiers, and
s great price was offered for nails. ** Here,"” thought Conrad,
‘“is my opportunity. Let us see how my trade will serve me.”

And he told the shoemakers if they would help him t0 a
shop and a forge, he would make nails for them. They
furnished him what was required, and he went at the work
in earnest. He made better nails than had ever before beon
seen in that section. He took apprentices, nnd enlarged his
shop, and in time Von Koben's nails were demanded on
both sides of the mountains. By slow but sure degrees ho
arose to opulence as a manufacturor, honored and respected
as the founder of his own fortune. And it all came, 08 he
was proud to tell his children in the after years, from his
having learned a trade in his youth,

@orrespondence.

The Vicksburg Cut-ofl,
Tothe Editor of the American:

In your issue of June 17, I find an article over the signa-
ture of C. G, Dahlgren, evidently intended for s correction of
errors in a former number, by some other party; but in
which Major D. has himself fallen into grave errors, which
those who haye read his article will readily perecivo from
reading the following correct statoment of the situations be-
fore and since the cut-off.

Before the cut-off from Young's Point, the Mississippi
river ran a littlo east of southabout four miles, thence noarly
northeast six miles, to the United States Cemetery, thonce
about southwest,half south,to Vicksburg and the landing two
miles: in all, from Young's Point, twelve miles. The river
continues in this last direction about six miles bolow Vicks.
burg, to Brown and Johnson's plantation, thence s little
south of east to Warrenton, sbout three miles. The upper
edge of the cut-off and foot of the island made thereby Is
immedintely opposite the foot of Crawford street, a streot
running east and west from the river, and about the conter
of our city, the wharf, boat, and general steamboat land:
ing belng immediately above, and the Mississippi River Elo-
vator Company’s magnificent elevator, and the landing for
the 8t. Louls, Memphis, and Vicksburg Anchor line of pack-
ots, below it. The island itsolf, made by the cut-off, ix about
ono and one half mileslong. The present distance to Young's
Point by the ent-off ix about seven miles ; henco you will
soo that the distance cut off is about five miles, nearly all of
which Is north of the center of our city, measuring from the
head of the out-off around the islund to Vieksburg, From
tho nbove you will readily seo that Vicksburg has not as yet
suffered anything from the cut-off. 1am not aware of any
steamboat having our clty, going up or down, since
the cut-off, without landing, oxcopt coal tow bonts with
heavy tows; nor do 1 believe that one hus so
damage resulting from the cut-off, if any, will
fects years hence, Indesd many affect to belie
jury will rosult to our city from it, while o
final effects upon Vickaburg, its com: !
the above a place in your colnmns, you will
of justiceto onr city, and oblige a thirty.elg

burger.
Vicksburg, Miss.

———




nd dmul_d -lpobohudy. that is to say,
g frequent. adjustment should be pmvldod

' '- ﬁ.uﬂwﬂhﬁehudmtndthemur

Scientific Qmerican.

21

and in view of the present active competition in producing
cheaply, most mechanies, knowing the difficulty attending
the proper fitting of this style of mandrel, fool more or less
dubious as to the perfection of such lathes until they have
been well tried. Next to a hard steel coned bearing, we
should prefer a eylindrical one of hard brass : that is tosay,

. |» mixture of five parts copper, one part tin, and one quarter

part zinc. The length of the journal should be three times
its dismeter ; the brasses should be made in halves, and ad.
justed so that the faces of the Lrasses are butted when the
cap scrows are tightened home, and the journal is at a neat
working fit in the bearings. It will then be a long time he.
fore the brasses will require letting together for adjustment,
If, however, the joint faces of the brasses are left open, the

—_—

It rcmulnn now to provide, for large work, s means of sup-
porting the hand rest. The handiest is the portable tripod
rest shown in Fig. 47. Thelegs, A A A, are curved 5o as
to got the rest close up to a large chuck. Heavy weights, in
the form of a U, as shown st B BB, may be clamped, by
weans of the set screw, to the legs, to give additional steadi.
ness if required ; but if good spread be given to the legs, so
that they may form an angle of about 60° to the floor (taken

1athe rogress cap screws are apt to slack back, there being no pressure on
“m“hltu&;m lt:.pzdﬁon. ;:; them to retain them in their places. It is an advantage to
“M W still followed by many wood turners, have the mandrel bored nearly through its length, say with.
ot mm hand rest; it is & primitive arrangement, in one inch of the tail pin or screw, whose coned end forms the
but the tightening and loosening of the wedge, E, is found bearing for that end of the mandrel. The size of the hole re.
to take ‘time than screwing up the nut. In Fig. 43, A ferred to should be ns large as is consistent with the strength

»

of the mandrel. This arrangement is shown in Fig, 45. The
nsefulness of this bore or hole is that, when a number of
small pieces require to be turned, a nipping chuck can be
screwed on the mandrel, and a long piece of stuff can be
pushed up the hole, and the projecting end to be operated
upon nipped in the chuck; then, when a piece is finished,
all we have to do is to ndvance our long piece of stuff and
proceed again.

The method ordinarily employed is to drive s plug into
the mandrel, and form the projecting end to the shape re-
quired. By this plan more stuff is lost than is used ; and if
the plug is not well fitted and driven, it loosens while be.
ing operated vpon, to say nothing of the trouble of extract-
ing the stub from the mandrel when the work is cut off.

from the point of the foot to where the leg joins the hab),
the weights may be dispensed with; and at the same time

B X T { Another purpose served by the long bore is that it will form | MOre space will be occupied, so that it may not be pessible at
\ B\ a guide for a boring bar. all times, on sccount of surrounding objects, to get such a
g ' The cone pulleys should be as light as possible for a pow. | broadly spread rest into the position required ; hence & nar.
s 7 rower spread, in conjunction with the weights, is, under such
— condition, the most desirable.
V) We come now to the various chucking contrivances em-

is the hand rest, B B the lathe shears, C the clamp, and D
the nut uwpon the bolt, E, the head of which slides ina
groove running along the foot of the hand rest. It will be
observed that the nut, being beneath the lathe shears, is
somewhat unhandy to get at, and the wrench may not per-
haps at the moment be at hand ; while, in any event, screw-
ing up & nut with & wrench is a slow process. In some cases
there is substituted, for the nut, a wheel with a tapped
hole in its center; but it is still not perfect, because the
workman, in slacking it off, gives the wheel a twist; and
while his attention is absorbedin the intricacy of his work,
the momentum of the rim of the wheel has kept it turning,
»o that it either unscrows itself altogether and falls off, or
runs o far back that it requires handling twice to bring it
home when refastening it. A much better method is now
in mony cases ndopted; it is shown in Fig, 44, in which A A
represents the lathe shears, B the hand rest, Cthe fastening
bolt, D a piece hinged at each end and having through its
center & hole to receive the fastening bolt, and a counter.
sink or recess to receive the nut and prevent it unscrewing.
E represents a hinged plate, and F a lever, having a cam at

its pivoted end. A slot for the fastening bolt to pass through
i provided in the plate, 5 In this arrangement, s very mo-
derute nmount of foree applied to bring up the cam lover
will cause the plate, D, to be pressed down, earrying with it
the nut.  This arrangement is simple, cheap, durable, and
vory handy, and muy bo applied on any existing lathe to the
hand rest, slide rest, or tail stock. There are other simple
nnd useful contrivances devised for the same purposs; but
gonorally spenking, the lathe requires to be designed to ae
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er lathe, Hard wood Is very suitable for them, the manoer
of fastening to the mandrel being shown in Fig. 45. The
cone pulley, A, is bored to fit the mandrel, B, tightly, and
secured at the end to receive the light brass bush, C, which
is keyed to the mandrel and screwed to the pulley. The
reason for making the cone pulley of wood is that, if it were
of iron, and consequently heavy, it would, from its weight
require time to get up to its full speed; and from its mo.
mentum, it would take some little time tostop in both cases,
especially if the work were heavy. The tail stock should,
in addition to the hand wheel, be provided with an arm ; and
a lever, to give rapid motion to the spindle when used for
boring purposes, should be added, the arrangement being
ns illustrated in Fig, 46, in which A represonts the arm or
or fulerum, and B the lever, which ix applied after the
hand wheel is removed. The end of the serew must becat
like n double eye. The long hole or slot in the middle of the
line is to allow for the difference in the direction of the mo.
tion, since the lever moves from its end as a centor, while
the tail stock spindle moves in & straight line. The sup-
porting frames of the lathe need not be very heavy, but
should be well braced to the shears or bed, and screwed fast

I."z'q._ﬁ(?.

ployed by the pattern maker. In Fig. 48, A represents a fork
center, the taper part of which fits into the lathe mandrel in
place of & center, the extreme end, B, being a flat projee-
tion, providing that there is a recess in the mandrel to receive
it, as there should be. But if the Inthe mandrel i= bored up
a great distance, then the extra length which may be given
to the conical part of the fork will cause adhesion sufficient

to drive the work. The broad part is wedge-shaped on the
edge view, the center point, C, being turned conical, similar
to a common center. The centor, O, ncts to keep the work

| true, and a8 o guide in taking the work in and out of the

Inthe, while the prongs, D and E, drive it. This tool, how-
ever, is only to bo depended upon for small work ; for larger
work, center plates are used. They are made of metal and
screwed firmly to the work. Of these centerplates, one has
n slot in it, so that it may be used in conjunction with the
fork; while another has a conieal hole in the center, which
hole is made to fit the back center of the lathe. They may
be made of hard wood, serewed to n small iron face plate;
such plates are made useful for a varlety of purposes. A
pair of such venter plates are shown in Fig. 40, A being that
to receive the back center, and B that for the fork center,
Another driving chuck for small work is shown in Fig. 50

commodate them, und they are not superior In action to the | to the floor. It is not an uncommon thing, when an unusual.
wystem above desoribod. ly large job is being done In the lathe, to brace or shore the | the
o ) ) ' rt, A, having an internal scrow to fit ving scre
e running head of the Iathe requires particular men. | lathe by means of braces pluced botwoon the lathe shoars | on lﬁ:llthn u;\lndﬁ\ and the point, B, l:i‘hend::.m m:
ton. The mandrel should always be of steel, turned true, |and the floor, wall, and celling. Of this arrangement it 1s | intended to serew into the work : which ll“n:rahonld have
hardened, und trued by un emery wheel after the hardening | sufficient to say that it is merely a makoshift, and is only ro. | small hole borsd up it to prevent (espocially in the case °:
process. It should be well fitted to Its bearing; for if it Is | sorted to when the floor is springy. In cases where it is ne- ¥

not, an unplessant jurring noise will be produced when the
Inttor is sot in motion.

Hard steol coned bearings are very dosirable, and will
work perfoctly when properly mude, lasting practically un.
lmpulred for yeurs. They ure, howover, expensive to make;

cessary touse ono lathe for both large and small work, the
countershaft overhead should bo so placed that the belt will
run quarter-cross when the luthe head Is placed across the

owo, in which position thore will be full swing for lurge
brdk from floor to celling.

hard woods) the pressare of the screw from splitting the
work.

———t e
T following imitation shelluo varnish is used by many

furniture manufacturors : Gum sandarae 1 H
13 1bs,; beoaine 3 gallons.  Dissalve by .;:?0:: g




. WICKERSHAM'S FIRE PLACE ARCH un..
The usual support for the brick arch of chimney roplaces
15 » flat iron bar, made either steaight or slightly curved. To
this, the principal objection ix the liability of obstruction to
the passage of the smoke by reason of the thickness of the
brick arch or wall. In order to obviate this,

the inventor of the device herewith illustrated employs an

arch bar of improved construction, and combines therewith
a plate for directing the smoke. The front part of the bar
hias » horizontal flange, A, on its upper edge, which is turned
faward and made sufficiontly wide to support the brickwork
above. Tothe lower edge of the plate, A, is united the back
plate, B, which extends upward and inward at an angle of
about 25°,  Aninwardly projecting foor, C, Fig. 2, on plate,
A, conters recesses in the fireplace jambs, and thus firmly
sacures the arch bar. The ends of the latter, D, also pro-
ject laterally and enter recesses in front of the jambs,

It will be perceived that, by reason of the thin lower edge
of thearch bar, and also the inclination of the back plate
and the smooth surface of the same, no obstruction is of-
fered to the passage of the products of combustion into the
flue. The back plate has also the additional function of turn-
ing any downward-setting current of cold air, and thus cre-
ating & whirl, whichis clsimed to aid'the draft instead of im-
peding it. Another result of the employment of this arch
baris that the back wall, E, of the fireplace may be extend-
od three or four inches higher and at least two inches for-
ward, thus increasing the heating and reflecting surface. In
practice a supplemental flange or plate, F, Fig. 1 (which has
the ssme form and inclination as the back plate, B), is sup-
ported by a tongue pivoted on the latter, while its lower edge
is attached to the framework of the grate. Holes are formed
in the front plate, A, to allow of the escape of heated air
into the flue. The arch bar may be cast in a single piece if
desired. 1t appears well calculated to improve the draft of
chimneys and the heating capacity of grate fireplaces, be-
sides affording some incidental protection to mantels from
the action of smoke and heat.

Patented through the Scientific American Putent Agency,
Mny 9. 1876. For further information address the invenu;t,
Mr.éauc McCown Wickersham, Harrodsburg, Mercer coun-
iy, By.

A NEW AUTOMATIC CAR BRAKE.

Mr. Alfred James, of Seymour, Jackson county, Ind., has

patented (July 6, 1875) an automatic brake for cars, operated

by compressed sir and embodying some novel and imemtlng
mechanical features. Larger drawings than we are here able
o present are necessary to convey a complete idea of its con.
struction, but the annexed disgrams will suffice to give a
general notion of the new points,

Fig. 2.

Under the car is arranged an saxiliary sbaft, C, Fig. 1,
earrying a friction wheel, D, which, by the action of a coiled
spring. is drawn against and rotated by the car axle when
he velicle is in motion. A pitman on the wheel, D, con.

Scientific American,

[JuLy 8, 1876.

noets with the rod, ¢, Fig. 2, which draws in air through the
opening, F, whence a pipe lends to the roof of the car. This
air ix compressed in the annular chamber, G, besido which is
a cylinder, U, in the larger bore of which is a plunger, A,
which acts on & yoke, I, which last connects with the swing

ing frame in which theshaft, C, is mounted. The small bore
of the cylinder, H, hins an adjustable nut, J, and a valve act

od upon by a spring, which valve, when opened, allows ac-
cess of air from cylioder, G, bekind the plunger, A, At M,
Fig. 1, is the brake cylinder, in which are two pistons, mov

levors, 0o,

brakes is regulated by sdjusting the valvein H.  As soon as
pressure is generated in G, the air passes to the brake cylin.
der, M, and shuts the inlet valve there located. Ax soon,
however, as the desired point is excooded, the valve in H
opens, the air enters behind the plunger, &, acts on the yoke,
I, and so pulls the friction wheel out of contact with the
axle, thus stopping further storage of compressed air. Now
when the brakes are to bo applied, the enginecer pulls a cord
s0 as to swing the lever, T, as shown in Fig. 1.
nected to this moves a bell crank on the brake eylinder to
close a discharge valve thereon, By suitable mechanism, the
inlet valve is then opened, the compressed air forees the pis
tons outward, the brakelevers are acted upon, and the brakes
applied. The brakes can be thus thrown into action on noy
single car or any number of cars. No special engine is re.
quired to comproess the air, as the power is obtained by the
advance of the train. The accidental uncoupling of the cars
is sufficient to throw the brakes into action, and injury to
the brake system under one car has no effect on the rest of
the train. The inventor may be addressed as above.

R
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TOLMAN'S IMPROVED LAMP CHIMNEY,

We illustrate herewith another simple patented household
convenience, from whieh no doubt a considerable sum will be
realized. It consists of the ordinary lamp chimney with a
hole through it, by which the necessity of removing the

| same in order to light the wick is avoided. The device is
' shown in full size in Fig. 2, and the chimney attached to the
‘lamp in Fig. 1. The hole hasan eyelet fitted in it, from
| which extends a shank downward, to form a support for the

cover, the stem of which is pivoted. The shank and stem
| are set so as tospring the cover slightly into the aperture,
| which is tightly closed by the convex side of the cover press.
|ing against the eyelet. Simple as this invention may seem

to the general reader, it belongs to that class of patents

which often produce to the inventor much more money than
| greater inventions on less used machines.

Patented through the Scientific American Patent Agency,
May 30, 1876. For further information address the inven.
tor, Mr, Elijah Tolman, Jr., P. O, box 48, Taunton, Bristol
county, Mass.

e ———ettr——
Willlam D, Russcll,

By the death of Mr. Willinm D. Russell, president and
business manager of the Baxter Steam Engine Company,
Newark, N. J., loses one of her most energetic and promi.
nent citizens. On Friday evening, June 16, Mr. Russell re.
turned to his home from Philadelphis, and at about ten
o’clock was taken ill. A physician was st once summoned,
and pronounced his attack one of paralysis. Shortly after
midnight he fell into a stupor, and died in the morning from
affection of the brain. His disease is suppcsed to have been
caused by mental strain, in view of pressing business en-
gagements, and possibly from being overheated while at
Philadelphia. Mr. Russell was for many years engaged in
the rubber business in New York city, but some years since
became a large stockholder in and president of the Baxter

ing in relatively opposite directions 50 as to act on the brake |

The air pressuro at which it is required to operate the |

A rod con. |

' Steam Engine Company. Ho was also interested in the Bax
ter Stoam Canal Company

We have known Mr. Russell for many years, and can st
tost his many good qualities, He was genial and pleasant

in his intercourse with men, and will be missed by a large
number of personal and business acquaintances
il A -
ELLIOTT'S APPARATUS FOR APPLYING CROTON OIL.
Croton oll and other substances possessing similar quall

tiew aro nwed by physicians as counter irritants to subdue
and destroy internal or deoply seated diseases and to induce
or substitate therefor a superficial inflammation. The ex
ternal application of thix medicament is attended with very

.

| beneficial effects; and in order to admit of said application in
an easy and expeditious manner, to avoid unnecessary suf-
T fering to patients, and to insure a proper deposition of the
i irritant, the present device has been contrived. Fig, 1shows
the method of its manipulation, and Fig. 2 its internal con-
struction.

The apparatus consists of a case
or tube containing at one end a re-
servoir for the reception of the ir-
ritant, At the bottom of the case
a roller is pivoted, the whole pe-
riphery of which is studded with
needle points projecting a short
distance from the surface. The
position of the roller within the
case is such that a portion only
of its diameter projects beyond
the lower open end. The irritant
is conveyed to the roller by means
of a peculiarly constructed taper-
ing stopper, the lower portion of
which is contained within a circu-
lar brush, the feather ends of which
rub against the needle points,

The operation of the instrument
is as follows: The croton oil is con-
veyed to the roller by slightly
loosening the taper stopper in its
seat, an application which is great-
Iy facilitated by the double mill-
ing on its flanged head. The oil
runs down the brush, and is even.
ly spread upon the needle points
ns they pass through the brush,
each point being entirely and fresh.
Iy conted with oil at every revolu.
tion of the wheel; thus, as the roll.
or is passed up ordown on thesur-
face upon which the counter irri.
tant is to be applied, no needle
point enters the skin without leaving a deposit;and a pecn-
liar advantage that this mode of applying the oil has over
the ordinary method is that the needle point enters and
leaves the skin at different angles, thus enlarging the hole
at the bottom of the puncture and causing the oil to be de.
posited therein, Another advantage is that, on tender or
particularly painful spots, the roller can be applied with the
utmost delicacy of touch, in a striking contrast to the appli
cation of the pounding instrument now in use.  And lastly,
s large smount of surface can be perfectly, as well as ox.
peditiously, covered or acted upon.

The invention was patented in Canada, February 1, 1870
For further Information address the inventor, Dr. J. W, El-
liott, Box 76, Toronto, Ontario, Canada.

e e
Or-Moulu,

The or-moulu of the brass founder, popularly known as
an imitation of red gold, is extensively used by the French
workmen in metals, It is generally found in combination
with grate and stove work, It is composed of a greater por-
tion of copper and less zinc than ordinary brass, Is cleaned
readily by means of acid, and Is burnished with facility. To
give this material the rich appearance, it is not unfrequent-
ly brightened up after dipping by means of & seratch brush,
the action of which helps to produce a very brilliant gold-
like surface. It is proteoted from tarnish by the application
of lacquer. ’

g
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. IMPROVED MILITARY TELEGRAPH.

We extract from La Natwre the annexed engravings re.
Iating to M. Trouve's new military telegraph, an apparatus
of very ingenlous . It is composed of a cable
containing two wires, w is oxtended between the sta-
tions; and at each of the Ia! i & battery and instrument,
The stations are simply the individuals who work the line,
and instraments and battories are secured to their persons.
The officer on the right, in Fig. 1, is supposed to be estab-
lishing o line. Attached to his belt is a box containing the
battery; and to this is connected the telegraph instrument,
which is about as big as & watch, and which can easily be
carried in the pocket or hooked
to an epaulette. The soldier
shown starting oft with the line

carries on his back, knapsack.
fashion, an apparatus which iy

Scientific Qmerican,
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paid laborers, must boe what Darwin would call an inversion
—in this casoe an hereditary remnant of the original savage
—or elso a survival of slavery in the state. The facts which
the author gives in support of the last view will surprise
many, for it is not generally known, we believe, that actual
alavery oxluuid In Great Britaln up to the beginning of the
present century. In anclont times the Saxons were notorieus
slave dealers, and the Irish were their best customers, After
the Norman conquest the Saxons became slaves themselves;
and it was not until the commencement of the 15th century,
in Henry IV.'s time, that Saxon mechanics were allowed to

put their children to school

represented In detail in Fig, 2,
On the upper part is n large coil
of wire, and below is the batte-
ry in a box. The instrument
during transportation is hooked,
as shown in Fig. 1, to the frame
of the apparatus,

As the soldier advances the
cable unwinds, If, for exam.
ple, ho is a skirmisher sent out
to reconnoitre, he can now trans.
mit intelligence of his discovery
of the enemy, since he has only
to unhook his instrument and
signal.  Each coil carrles about
six tenths of a mile of wire.
Signals can, however, be sent
from any point within this dis-
tance. The cable is insualated,
each conduneting wire being cov
ered with rubber, and both uni-
ted being enveloped in the same
substance. With this safeguard,
the cable can be laid over moist
earth or even through stremms, without its electrical quali-
ties becoming impaired. In laying the line, however, the
soldier is required to select a course as much away from
roads and open country as possible, and to extend his wire
on trees, so that it will be out of the reach of injury. Two
men may, of course, be sent out; so that, when the coil car-
ried by one is exhinusted, the other may attach his cable, and
thus extend the line for several miles,

Fig. 8 represents the telegraph instrument at one half its
natural size. It issimply a case of metal containing an elec-
tro-magnet which, when the current passes, attracts its ar-

TROUVE'S MILITARY TELEGRAPH.—Fig. 2,

matare with an audible click. This amply suffices for send
ing sound signals. The key for transmitting messages mere
ly closes circuit, and is arranged as shown at the upper part

of the case.
——— —— e ———
The Fastost Cable Telography,

On & recent oxcasion, when all the Atlantic cables were
interrupted excopt the Direct, the entire business for two
days was done on this one wire, and the average speed main.
tained for 48 successive hours was 104 words per minute.
The highest speed attained was 18 words per minute. Length
of cable, 2,600 nautical miles,
l'?gﬂlp'l'\‘ ever exccuted on a cable of equal length.
————tr—

A Relle of Slavery In England.

Mr. Ssmnuel Smiles, in his recent excellent little work en-
titled ' Thrift,” devotes a chapter te the consideration of

This is the fastest ocean te.

why it is that Eoglish workmen, earning, ss many do, better
wages than the average class of clerks, are unable to live
thereon. After examining various probable causes, he comes
to the conclusion that the reckless extravagance and indiffer.
ence regarding the future,

TROUVE'S MILITARY TELEGRAPH.

Queen Elizabeth emancipated the last serfs in England,
but the Scottish serfs were not freed until 1799. Before then,
colliers and salters belonged to the soil. They were bought
and sold with it, and their masters simply provided them
with the sustenance n ry to keep them in working con-

dition. They never were required to save for any purpose,
for they had no right to their own savings. The habit of

wome broken leaves of real tobacco in the finished cigar,
which the paper so very neatly holds in form. Besides
this, the paper leaves no residuum other thana pure light
gray or nearly white ash, just like that of the best quality
of tobacco.
————ttr——
The Manufacture of Glucose,

As there is just now much inquiry as to the proeess of
making glucose or grape sugar directly from starch or other
vegotablo matter, the following will be of interest:

Dilute sulphuric acld and the fecula of the potato are the
aetive agonts in the production of grape sugar from starch.
The principal processes are the
following : The boiling of starch
meal with dilute sulphuric acid
is effected on u smaull seale in
leaden pans; but in an extensive
preparation, iron pans are em-
ployed. The requisite quantity
of water is first heated to the
boiling point, and to thisis added
the sulphuric acid diluted with
3 parts by weight of water. The
starch is also brought, by the
addition of water, to a milky con-
sistence. The liquids so pre-
pared are mixed, and the boiling
continued until all the starch is
converted into sugur. An inter-
medinte stage, not usually no-
ticed by the manufacturer, is the
conversion of the starch into dex.
trin, which, in its turn, suffers
conversion into sugar, The en.
tire conversion of the dextrin
into grape sugar cannot be with
certainty ascertained by the io-
dine test, as sometimes a purple.
red tint is produced, while in
others there is no change. The
most reliable test is that with al-
cohol, founded on the well known insolubility of dextrin in
an alcoholic menstruum. If no precipitate is thrown down
there is no dextrin remaining, and the conversion has been
entire. The proportions of materisls are, generally, to 200
Ibs. of starch, 41bs. of ordinary sulphuric acid of 60° Baumé,
and from 80 to 100 gallons of water, The conversion of the
starch and grape sugaris hastened by the addition of a small

improvidence was then formed among the colliers and iron
workers, and it still continues.

Useful Recipes for the Shop, the Houschold, and the
Farm.

A new cement for uniting metallic to non-metallic sub-
stances is composed of thin.made glue mixed to the consist-
ence of thick varnish with wood ashes. The ashes should
be added gradually to the glue during ebullition, with con-
stant stirring, and the cement should be used hot.

A strong mucilage capable of fastening wood or porcelain
and glass together is made of 8 ozs. strong gum arabic solu-
tion, to which a solution of 30 grains sulphate of aluminum
dissolved in § oz. water is added.

Carbolic acid paper, now largely used for packing fresh
meats, in order to preserve them, is prepared by melting 5

brush to the paper.

Care should be exercised in handling earbolic acid, as inl
certain cases it is an active poison. A saturated solution of |
carbolic acid in alcohol, with an equal quantity of water
rubbed into a scrateh on a cat’s nose, has killed the animal
nlmost as promptly as prussic acid would have done,

peculiar to many of the highest |

A method recommended for removing moths from carpets |
‘ is to pour strong alum water on the floor to a distance nf}‘
| half & yard around the edges before tacking down, Then
| occanionally spread dry salt over the carpet before sweeping. |
The best method of producing crystalline surfaces on |
tinned iron and other metals is to immerse the plates for|
| not longer than 10 seconds in a mixture of 8 parts hydro. |
ln'hlnnr and 1 part nitric acid diluted with an equal bulk of |
water. Wash the plates in water after their immersion
.-

= Artiticinl Tobaceo,
!

; Tobacco leaves for the manufactare of Havana clgars are
| now being produced in New York, thanks to the industry of |
| some of her citizons, aided by the progress of chemical sel. |
ence. The material used is a kind of brown wrapping pa ‘
per, made of straw eapeclally for this purpose. The paper, ‘
after coming from the mill, is saturated with the juleo |
pressod from tobacco stems and other offal ; then the sheots |
are rolled through a machine, which gives thom the perfoct
appearance of the tobacco leaf, and the poculinr spots are
printed on them ason ealico, The paper thus propared is espe
clally adapted for wrappers around the clgars, and Is such
an improvement on the nataral tobacco leaf (bolng much
stronger, more economical, and easier of manipulation) that
the Havana cigar makers desire no other wrapping for ol
gars, and import it largely from New York; and no Havana
steamer leaves hore at present without taking out quantities
[of it. These figure up, according to some authorities, to
5,000 reams in one cargo, and occasionally as much as 30,.
000 reams of this artificial tobacco leaf has been exported.
It is stated that this tobacco-tlavored straw paper makes
also s filllng superior to the genuine leaf; and It is im
possible to detect tho delicate film of paper interlapped with

parts stearin at a gentle heat and then stirring in 2 pansl
carbolic acid, and afterwards 5 parts melted paraffin. The |
mass is well stirred until cool, and is then applied with a

!

!
|

quantity of nitric acid. The separation of the sulphuric acid
from the sugar solution is a most important operation, for
the color, purity, and flavor all depend upon success in this
stage of the process. The acid is neutralized with baryta or
lime, with either of which it forms an insoluble salt, deposi.
ted at the bottom of the neutralization vessels, and leaving

TROUVE'S MILITARY TELEGRAPH.-Fig. 3

a clear supernatant sirup. The baryta can be employed as
a carbonate (witherite), and is, without doult, the better
neutralizing agent, sulphate of baryta being very insoluble.
Lime, although ordinarily used, forms with the sulphurie
weid o sulphate (gypsum) that is not perfectly insoluble in
water. It can be employed as marble dust, chalk, or caus.
te lime,  The neutralization is completed in the bolling pan
whilo the sirup is still hot, For every pound of sulphurie
acid so much pulverized marble is required s the varying
strongth of the acld may demand, about pound to pound,
After the addition of the marble powder, and when the ef.
forvescence has subsided, the liquid must be tested with lit.
mus paper, or, better, with tincture of litmus; if the sugar
solution be neutralized when at 26° Banmé density, the fol

lowing ovaporation will concentrate oven the smallest quan.
tity of sulphuric acid which may have remained, sod render
another peutralization necessary. To insure perfect noutra.
lization, it Is useful 10 add an excess of carbonate of baryta
in the proportion of 5 to 10 ozs. to every 10 Ibs. of sulphurie

acld, The evaporation sad purification are similar to those
omployed for other sugars,

Y T——
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and on somo results obtained by the action of wound pulsos
on an apparatus constracted in & similar manuer. Crookes
was 1od to the constraction of hix delicate instrument in the
fallowing mannor: He mado a torsion balnnes consisting of

wir of pith suspended by o fine filament.  Ono half the
I.n:::hofof’:&w mbhlgﬂwd On exposing this appara-
tus 1o rays from different parts of the prismatic spectrum, ho
found that the torsion bilanes moved through spaces propor:
tional to the thormometrie effect produced by the same wren
of rays falling on a thermopile. Representing the motlon
produced by the ultea-red rays by 100, those of the other rays
were ax follows:
Bxtrome Tods ..o os <os 85 BlUS. core e cain. 8
R e o banssassnnessas 18] Indiga, ... Salousio's vsssed- )
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The difienlty of ascertaining facts in Nature, even by the
most careful observers, is well illustrated here by the fact
that Crookes overlooked the circumstance that he was hore
operating with a purely accidental spectrum, the proportion
of whose parts depended entirely on the nature of his prism.
Had he employed the normal or diffraction spectrum pro-
duosd by the passage of light through finely ruled gitter
plates, his results would have been the same as those ob-
tained muny years ago in this country by Dr. Draper.

Crookes found that the bar of the torsion balance was at-
tracted when the apparatus contained air, and repelled
when it was placed in & vacuum: also that the radiation
from & candle on blackened pith was 5 times what it was
on plain pith. From these observations to the construction
of the radiometor was buta short step.  Two fine wires, at
right angles to each other, were provided with little vanes
of mica blackened on one side, and the whole suspended on
a pivot and enclosed in & glass vessel, from which the air
was exhausted by means of a Sprengel pump. When rays
of light fall on this apparatus, the differential action of the
blackened and naturs] surfaces of the vanes gives rise to a
continuous rotation. The rate of this rotation, and hence
the intensity of the esciting cause, was obtained by means
of a small electromagnet placed in the apparatus in such a
manner as to register the number of revolutions by making
« series of dots on a slip of paper.

Professor Mayer then exhibited this very delicate instru-

ment to the meeting,and showed the increase in the yeloeity |

of rotation on bringing it nearer a source of light.
In order to mesasure the repulsion of a blackened surfece
n a vaenum,Crookes employed W. Ritehie’s torsion balance,

deseribed in the *“ Transactions of the Royal Society " of 1830,

This is so arranged that the repulsion of the blackened sur-
face twists a fine glass thread, to which is attached & mirror
projecting a beam of light on nscreen. By means of a screw,
the circumference of which is divided into 360° the glass
thread is turned back again until the beam occupies its origi-
nal position. The amount of torsion is then read off on the
scrow. The extreme delicacy of this instrament may be
apprecinted from the fact that the 1 of a grain produces
a torsion through 10,000 degrees or abont 28 rotations of
the thread. As it is sensitive to 1° of rotation, it is evident
:::n we can thus weigh yolon of tdy=vyyedussof o
(3
A candle at & distance of 6 inches repels 2 square inches
of surface of blackened pith with a foree of 0-001772 grain,
at 12 inches distance with a force of 0-000444 grain. Start-
ing out with the latter figure, and remembering that the
effects are as the reciprocals of the squares of the distances,
we should obtain at 6§ inches a force of 0001776 : which
differs from the result actually obtained by experiment by
only the 15 o400 of a grain. i
After succeeding in constructing so perfect an instrument,
it is not surprising that Crookes should be elated : but it is
1o be regretted that he should express himself as he did in
the following extract from his paper: *“ A eandle 12 inches
off, acting on 2 squure inches of surface, was found equal to
0000444 grainy ; the sun, equaling 1,000 candles st 12 inches
gives a pressure of 0°44000 grain ; that is equal to about 3‘;
grains per square foot, to 2 ewt. per ncre, to 57 tuns por
square mile,or nearly 3,000,000,000 tuns on the exposed wur.
face of the globe—satficient to knock the earth out of jtx
orbit if it came upon itsuddenly.” It is true he immediately
modifies this staternent . but it is liable to be quoted with.
out the following diselaimer: *“ It must be remembered that
our earthis not & lamp-blackened body enclosed in glasy
case, nor is its shape such as to give the maximum surface
with the minimum of weight.”
Still more mischievous however, is the pretention to** welgh
a beam of light.” That it is notlight which causes the rota-
tion in Crookes' radiometer has been conclusively proved
hy Schuster (““Procesdings of the Royal Society," April, 1874),
He mnde o ridiometer having one arm s magnot. When u
strong light fell on this apparatus, it overcame the directlye
force of the magnet, und caused it to rotate in the usnal waY.
Now on floating the instrument in water,and holding o mn;;»
net outside ta keep it stationary in spite of the strong lght
fulling upon it, the bulb began to rotate in & direction oppo-
site to that which the light would have imparted to the
vanes,

[JurLy 8, 1876.

The only plausible explanation hitherto offered of the in.
strument is the following : The viacaum of the Sprengel
pump is not a perfect one ; but in the highly rarefied air

amplitude of swing than in their ordinary condition, there
belng vastly fower In the same space. Henee the currents
set up by the very feoble heat of the rays of light are suffi.
clent to produce & much more intense netion than conld take
place in dense alr,

purticlos, the reaction of which canwes motion ; and the ap
paratuys belng froo to tuen,the
which continues until the offocts on the two surfaces become
oqualized,

To show that the effect was due to heat, Professor Mayer
interposed & glass plate betwoen the apparatus and the dif-
fused lght from n window, The offect was to stop the rota-
tion by eatting off the heat mys, while the light rays prssod
through freely. Rotation was also produced by placing the
hand near the mdiomaoter,

AN ARALOGOUS APPARATUS FOI BOUND.

In the next place, Professor Mayer exhibited an apparatus
constructed by him to produce motion by means of sound
pulses.  Four glass resonntors on cross arms were suspended
by menns of o string,  On sounding un organ pipe in tune
with the resonators, and bringing it opposite the mouth of
one of them, the resonator was repelled and the appuratus
commenced to rotate, This experiment was the more strik-
ing from the fact that,so far from any current of air pro.
ceeding out of the mouth of the organ pipe, the air is actu-
ally sucked in, as may be rendered visible by means of smoke
from a cigar. Thesmoke is carried up the pipe even when
the latter is closed at the top with cotton wool %0 ss to
smother the sound. On substituting disks of cardboard for
the resonators, they were drawn up to the mouth of the or-
gan pipe with considerable force. When fine silica powder
was placed in the resonntors, it was thrown into violent
motion on sounding the pipe.

OBLITERATION OF SONOROUS SENSATIONS,

Professor Mayer next described some interesting experi-
ments, the effect of which will be to modify our present
theories of audition. He took an American clock ticking 4
beats a second and a wateh ticking 5. At a distance of
several feet from the ear, all the ticks of both could be
plainly heard, even those which coincided. On graduslly
moving the watch away from the ear, a point was reached
where the fifth or coincident tick of the watch became in-
audible. A wateh beating 4 times a second was then sub-
stituted and set to gain 30 seconds an hour on the clock.
Coincidence then occurred every 2 minutes. Removing the
watch 24 inches from the ear, its ticks became extingnished
for 9 seconds at a time. ' A
To determine the relative intensities of these ticks, numer-
ous experiments were made on still nights in the country,
and it was found that the ticks of the clock became inaudi.
ble at u distance of 350 feet, and those of the watch at a dis-
tance of 20 feet. The ratio of the squares of these numbers
makes the ticks of the clock about 800 times more intense
than those of the watch. Standing at different distances
from the clock, and holding u slender stick graduated to
inches and tenths against his zygomutic process, the experi.
menter slid a watch along the stick (taking care not to touch
it) until its fifth tick disappeared. The relative intensities
of clock and watch ticks at the same distance being known,
their intensities at the distances in these experiments were
obtained by the law of reciprocal squares. The slightest
noise or breeze renders the experiment impossible.

In the same way one mugical sound may obliterate the
sensation of onehigherthan itself. Toobviate the objection
that this might be due to a change of timbre, Professor
Msayer caused one of the notes to sound periodically by open-
ing and shutting the resonant box of a fork with the hand at
regular intervals, Now on sounding another lower note,
either from a fork or an organ pipe, continuously, its timbre
could only be changed during the sounding intervals of the
other note, and would be restored during the intervals of
silence, if the objection is just. No such effect, however, is
observed. The actual result is that the sound of the fork
becomes more and more feeble, and finally its sensation is en.
tirely lost. If at this point the other sound is stopped, it is
found that the fork is still vibrating and emitting » sound,
which had been completely overpowered by the graver one
of the pipe. The same takes place if a closed organ pipe
of the same pitch is substituted for the fork and its sound is
made intermittent,

Another very romarkable fact is that even a very intense
sound eannotobliterate the sensation of one lower in pitch,
When the ear ceases to perceive the lower sound, it is gen.
erally found, on stopping the higher one, that the lower fork
has entirely censed to vibmte. Numerous experiments have
been mude,through a range of four octaves and on a score of
oars, nlways with the same result.

If nsentenco is read over and over in the sumoe tone of
voico nnd modulution, while an Uty plpe Is sounding, It
soems an if two persons were reading, one with a very grave
voleo (consisting of all the vocal sounds below Ut,) and one
with a high, squoaky, and nasal voice, The intermedinte har.
monles nre obliterated. The fundamentsl tone of most notos
Is percelved as the strongest, because each harmonic Is
diminished by the sum of all below it, while the lowest is
not affected by any of them. On sounding Uts together with
un Uty free rood pipo, the component Uty is pereelved un.
affected in intensity, while all the higher harmonics are ob.
literated oxcept Mi, aud Sol,, which are very distinet. The

deep residual sonnd of o New York fire alarm boll is heard

contained in the bulb, the molecules have a much greater ;
| ropeatedly witnessed in orchestral music the entire obliters

The blackened surfaces become heated |

more than the natursl ones, and consequently repel more |
| relation of distance to the several instruments, they are actoal

motion becomes one of rotation, | 1y paying for his enjoyment instend of thelr own. His position

30m. P. M. On the 81st, Venus rises at 8h. 2lm. A, M.,
and sets at 5h. 20m, P. M.

probably not be noticed after the first week of July
too nearly in range with the sun. }
month Yenus should be looked forin the morni)
passed to the west of the sun, '

pary obgervers. It will be very near Ven

muy possibly be seen just after sunset s

distinetly through all the noises of the street higher than it

is until it diesentirely away. [t seems in these experiments

ax though we had a special sense for the lower sounds
Professor Mayer stated that sinee those discoveries he has

tion of all sounds from the violing by the deeper and more
intense sounds of the wind instruments, while the bass
viols hold their own. From the same canse the clarinets
lose their pecaliar quality and charm. The leader probably
henrd them all : but ax the ears of the audience hold different

ought therofore to be that of an avernge honrer,  The lnws
of orchesteation can only be nerived at by a quantitative de
tormination of the intensities of all musical instruments,
When quantitative analyses of the compound sounds in the
different instraments shsll hnve been made, the composer
will be better able to commuand sueh qualitios of sound ax he
desires to bring out, [t is evident that instruments to be
used in orchestras must be differently constructed from
those designed for nolos or quartotts, and that they must
have their peculiaritios of timbre exoggormtod,

Professor Mayer coneluded by stating that hels at present
ongaged In determining the intensity of sounds elther exist-
ing alone or a8 components of compound notes,

The moeting then adjourned to President Morton's lecture
room to listen to a communication on some fluorescent bodies,

FLUORESUENCE,

Professor Morton began by stating that the property of
lengthening the wave length of light rays, to which fluores-
cence was due, was one inherent in a great range of bodies,
Fluorescence is produced when light rays of one kind are
converted into snother having a longer wave ; when the
rays are lengthened 8o much as 1o exceed the limits of the
spectrum, they are converted into heat. A number of fluor.
easing substances were then exhibited, prodocing effects of
indescribable beauty.

Fluorescine, a substance having little color of its own,
fluoresced with a rich bright green when illuminated with
the electric light passing through blue or violet glass.

Eocene, the tetrabromide of fluorescine, which has natur-
ally a delicate pink color in solution, became dark green
under the same conditions. In this, as in the other solutions
shown, the finorescence produced a very noticeable opacity.

Purpurine,one of the coloring substances made from mad-
der, became very opaque orange yeljow. The tinectorial
power of this and some of the other substances shown is
perfectly marvelous. As much as will lie on the point of &
penknife, dissolved in agallon of water, had to be diluted
again with three or four times as much water to produce »
good effect. Fluorescence enables us here to distinguish
with perfect certainty between the natural produetand ar-
tificial purpurine. A piece of n dressing gown dyed with
madder, having passed the last stage of its usefulness, had
been employed for a long time as a rag to wipe up things in
the laboratory. A bit of this was treated to extract the pur-
purine,and its fluorescence was shown to be perfectly distinet
and characteristic. By thus analyzing a garment dyed with
artificial preparations, we would be enabled to decide with
certainty that itcould not have been manufsctured before
the date of the invention of the artificinl dyestuffs,

Chlorophyll, made by steeping exhausted tea leaves in

aleohol, is o liquid of a very deep green, so deep indeed as

to appear almost black. It fluoresced with a magnificent
erimson,

A solution of bisulpho-bichlor-anthracenic acid, which is
perfectly colorless, flnoresced with a purplish blue.

A dish of nitrate of uranium crystals fluoresced with aln
minous yellow color. )

An extremely beautiful effect was produced by illuminat-
ing a screen on which a large wreath encircling the mono.

gram of the Stevens Institute of Technology was puinted

by means of different fluorescing substances.
President Morton concluded by exhibiting some nhnrp

tion bands, and pointing out how they serve to distingunish
the substances by which they are produced.

—~ e
OBSERVATORY OF VAssaR COLLEGE.
The computations and some of the observations in the
following notes are from students in the astronomical de

partment. The times of risings and settings of- planets are
approximate, but sufficiently accurate to enable an ordirary
observer to find the object mentioned.

M. M
Positlons of Plancts for July, 1876,
Mercury. >
On July 1, Mercury rises at 8h. 33m. A. M., and sets at 5h.

S6m. P. M. OnJuly 81, Mercury rises at 4h. 20m. A M.,

and sots at 7h. 6m. P, M. e
Mercury is atits greatest clongation west of the sun on

the Sth, and can then be best seen. It should be looked for
before sunrise, & little soath of the point of sunrise.

Venus. -
On July 1 Venus rises at 6h, 13m. A. M., and sets at 8}

Vonus is becoming less and less conspicuous, and

Mars {8 now very small, and will not be

——— "MJ




th than Venus. Mars rises on the 81st at 5h. 16m. A M.,
g Th. 8tm. P. M. ; it cannot at that time be seen

e 'm’-

July 1, Jupiter rises at 8h. 45m. P. M., and sets at 1h.
) next morning. On July 81, Jupiter rises at 1h.
47m. A. M., and sets at 11h. 35m. P. M.

Jupiteris so well situsted in the first half of the month
; sbservers who have small telescopes (say with two inch
t glasses) can very well obsorve the many changes in the

relative positions of its four moons. As the first satellite,

‘or the one nearest to Jupiter, makes w revolution around
the p'anet in less than ten duys, it goes through all the
changes, passing from east to west bohind the planet, and in
front of the planet from west to east (s seen in a telescope),
‘becoming invisible by transit, by occultation, and by eclipse
in that space of time. This satellite will show these
changes of position botween 7h. 80m. P. M., and midnight
on July 7, 8, 9, 14, 15, 16, 22, 23, 24, 30, and 81.

~ On July 10 the third satellite (which is the largest, but
third in the order of distance) will not be seen until near
10 P. M. (Washington time), being in front of the planet;
on the 28th it will disappear at 10h. 14m. by going into the
shadow of the planet. Young observers may learn much
of this system of bodies by watching their movements, and
may determine periods for themselves.

2 Saturn.

‘OnJuly 1, Saturn rises at 10h. 35m. P. M., and sets at 0h.
21m. the next morning. On July 31, Saturn rises at 8h.
34m. P. M., and sets at Th. 16m. next morning.

‘Saturn can be recognized on July 10 by its nearness to the
moon ; and by reference to the American Nautical Almanae
it will be found that the moon occults (hides by seeming to
pass over it) the planet Saturn on Angust 6, and again on
September 2. *

a Uranus.

Uranus is too nearly in range with the sun to be seen. It
sets at Oh, 41m. P, M., on July 1, and at Th. 48m. P. M. on
the 31st.

Sun Spoits.

We are evidently passing through a minimum period of sun
spots; as from May 26 to the present date, June 19, a period
of 23 days, with a telescope whose object glass measures
two and a half inches, no spots have been found.

NEW BOOKS AND PUBLICATIONS.

TROW'S NEW YORK Crry DIRECTORY, VOL. XC., for the yeur ending
May 1, 1877. H. Wilson, Compiler. Price $5. New York city:
The Trow City Directory Company, 11 University Place.

WILSON'S BUSINESS DIRECTORY, 1876—7. Price $2.50. New York
city: The Trow City Directory Company, 11 University Place.

The pecullarity which distingulshes directories from other books is that
overybody wants to consult them, yot fow wish to buy them. In fact, there
nooms to be u Kind of popular {dea that directories are only magnified sign
poats, to he used as frocly as the signs on the strect corners. This Is one
disadyvantage with which directory publishers are obliged to contend, and
which provents the care and elaboration with which their onerous tasks are
performed from belng recompensed as highly as they merit. The two
volumes above named aro the oldest und best known works of thelr class,
and possoss a degree of acouracy which none other in this, or any other
clty, to our knowledge, possesscs. In tho clty directory, there are 241,167
nawmes, and there are seven ftoms (business, number, ete.) to each name;
yet we are told there s but one error to overy 8,400 {tems. The number of
names above glven showsan inorease over 1ast year of 7,196, and also proves
that the population of New York s steadily growing, notwithstanding the
sssertion to the contrary by some despondent croakers. Allowing that each
name ropresents ive persons—for generally it Is only the name of the head
of the famlily that {s glven—the Increase since last year is 85,950 souls., Not
only fer the counting room and business man & a directory useful, but in
the household such s book of reference Is very convenfent.

THEORY OF BIMULTANEOUS IGNITIONS. By Brevet Brigadier Gene-
ral H, L, Abbot, Major U, 8. Engineers, Printed on the Bat-
tulion Press,

This s o treatise on the best method of securing the simultaneous fgnition
of many fuses distributed throughout the charge of one long mine. The
theory is math tically d rated at length, and a portable machine,
requiring only about four horse power, s described, which will supply an
muagneto-glectric current smmple to meet nearly apy demand {n submarine
blasting on the most extonsive soale. Tho paper has already been referred
to In these columnes, In otr abstract of ossays read at the lust sesslon of the
Awmerican Academy of Sclonces,

Pocker Book o UsSerurl FOIMULA AND MEMORANDA ¥OR CIVIL
AND MECHANICAL ENGINEERS, By Guilford L. Molesworth
New York city : E. & F. N, 8pon, 448 Broomo street.

This {s the elghtecnth edition of the most convenfent engineer's pocket
book extant, It differs from the works of Haswell and Nystrom {n contain-
{ng very much less Information; but ite contents embody just those useful
suggostions and formulm with which svery eoginecer flls up the leaves of
his private note book, It Is of the right size, snd contains fust the facts
which will be convenient to the englneer when ealled to examine ma-
chinery, nnd to make rough ealeulstions; and not knowing exactly what
the reguirements are, ho feols safer if hie has his roles and tables handy.

A TrEATISE ON UNITED STATES PATENTS. Edited by H. & C. How-
son. Philadelphin, Pa. : Portor & Coates.

Thin lsn nostly bound book of 160 pages, and contalns more (nformation
of yaluo Lo patontecs than any work of (s size thut has come to our know-
lodge. It not only defines the natare and scope of patents, but It states what
constitutos nn Invention, and tells the reader to whom patonts are granted,
how an scquired Interest may be lost, ete. But the most important festure
of the book s (te cltations In brief from decisions in the United Statos
Huprome Court on important nod poculiar cases, which gives the book a
connlderable valuo to the ownors and workers of patents, as such informa«
tlon eannot bo had excopt by laborlous search through elaborate Iaw
reports,

HINTS 10 YOUNG ENGINEERS UPON ENTERING THE PROPESSION.
By Josoph W, Wilson, A. 1., B Neow York city: E.& F.N.
Bpon, 48 Broome stroot.,

The suthor, in this Httle pamphblet of 92 duodeclmo pages, has corbined s
good many sonnd practical hints, and plenty of justthe advice which an en-
gloaeriog atudent requires ot the throahold of his profession. It s written
In & plonsant balf amusing style, does not about 1o moral reflections, and,
altogethor, Is an ngroeable and senaible 1ittle work. More of the same Kind
would be wolcomad by students in other professions and trades.

Ounr ROADWAYH, By Viator.," New York city : E. & F. N. Spon,
446 Broome stroot,
A 1tho s who wppond aoopymous names to thelr productions can hardly

Scientific American,

25

expect much deference paid to thelr opintons. The pressnt pamphlet has

some useful Information on pavemonts (o genenil, but appears Lo be strongly

devoted to the (nterests of an English wood-paving concern.

Tie CLERK OF Wonks' Vane Mecum, By George Gordon Hos-
kins, F. R. L. B. A. Now York city: E. & F. N, 8pon, “wo
Broome Street.

A useful volume of practical suggestions for the architeot charged with

the suporvision of a bullding. [t Is of course malnly In accordance with

Eoglish practice and customs, which detract from (ta practical usetulness

to our archi j but it p hints which may be found of interest and

some benent.

DECISIONS OF THE COURTS,

United States Clreult Court==Eastern District of New
York.
TUHE PATEXT DNIVE WELL.—~WILLIAM D, ANDREWS el al, ra. THRODOKE A,
CARMAN .
{In Equity.—DBefore Benedict, J.:—Decided April 24, 1876 )
This is a sult In equity brought by the owners of a pstent lasued to Nelson

W. Green, on May 9, 1971, designated as refssue No. 4,052, fnst Theodore
A. Carman !oru! injunction and damages, because of an infringement of

thelr patent. .
eg: of the clalm may be Nrst constdered, [tis as follows:

* 1 1 clafm as my fnvention, and desire to socure by letters patent, is:
The process of constructing wells by driving or forcing an (nstrument fnto
the ground until 1t Is projected Into the water, without retoving the earth
upward, a1t 15 In boring. substantially as herein described " *

‘ understand this patent to be & patent for a process, and that the element
of novelty in this process consista in the driving of a tube tightly Into the

vl{hout removing the earth upward, to serve ss a well pit, and at-
taching thereto a pump, which process puta to vractical use the new prir-
efple of foreing the water in the water-bearing strataof the earthinto s well
xl , by the use of artificial power applied to create a vacuum in the manfier
esc

—

tof
Under such clrcumatances, it would be going far to say that his sct oF
|u-m'»lllln the use of his process at the camp In Cortland, where his ":":'
meut 'n“h«n in camp, and of ﬂrmldln material wherewith to Cﬂrl;'!(
sich woells for his regiment when it should move into hostile "‘d "’3:
amounted to s dedieation of his invention to puliie use, and worked s
witare of his right to It
; Hut itis Iuld the patent s favalid under the provisions of the aet of 159,

The act of 159, as hss repeatedly been held, has no offect Lo Invalldate &
patent, unless there bo proof of A use of the lavention more than IWo yearn
prior to the appiication for the patent, and that such use was with the Know-
ledge and allowanes of the Inventer, Here there Is no evidonee of nnz u-‘c
or sale af the tnvention by Green. prior to his spplication for & patent.
nor s there any direct proof of knowledge on his part of any such !ao;';r':
sale by others, during that perfod. Thete ls, however, avidence that w H
0 two years prior (o Green's appileatio ome wells ealled driven we :
were sunk Io Cortiand, and, ss it isclatmed, under such a-lrrulmlam‘!’l‘g
publicity snd locality, -110 rnmp'l“lhc {nference that Green knew o "
use of hilsprocess in thelr construction.

It r-nnu‘l be denled that knowledge of the putting dowa of some of thowe
wolls on the part of Green seems highly probable, Still there s :o ml
wvidence of such knowledge, and Groen denles (he knowledge under %
Furtheruore, two witnesses produced by the defense, who also reside In
Cortland. and one of whom was & Justice of tho poace, belng asked as (o
these wells, say that no knowledge of such wells came 1o them, It seems
necessary, therefore, 1o conclude that the existence of those wells was not
10 notorfous as to compel the Inferenen that they were known o Green,

Here 1t may be noticed, also, that wells put down by James Saggett were
under a patent [ssued 1o him March 9, 1564, which pateit was for a combine-
tion of three instruments—an lmugvrfnulrd tube, a pointed plog Lo ase a8
adrill, ands pump. (Haselden ex, Ogden, 3 Fish, Pat. Cas,, 538,) and which
1t i & mistake 10 sappose necessarily Involved the use of the process clalo
by Green. 1t does not, therefore follow that knnwledge of the fact (hat
Sugrett nad put down we'ls fn Cortland necossarfly amoutts 1o notice that
the process of Green was being employed by Saggett. The rale of law be-
g that “proof of knowledge and acquiescence must be heyond all resson-
.bfe doubt, as every presamption 18 the other "I' * (Jones e, Sewnll, §
Fish. Pat. Cas.. ss? gllﬂnm. J., ) Lam of the opiufon that Green Is entitied
to the benefit of the doubt ralsed iy his own osth, and the testimany of the
two Hanters,

Axgaln, It 1s contended that the acknowledged fact that Green
spplication for a patent till January, 1864, between four and five years after
lge date of his Invention, shows an abandonment of the lovention. But,
sy Woodruff, J., *‘lapae of time does Not, per e, constitute atmndon-
ment. It may be a clrcumstance to be considered. The clrcumstances of
the case, other than mere lapee of thne, almost always qlvr complexion to
delay and elther excuse (£ or give It conclusive effoct. statute las -

neous public use, with the knowledge and allowance of the la-

made no

A somewhat different reading of the patent may be adopted, and
ted by authority high In this court upon such a question. Ld
But the view T have expressed (s so nrml{ impre: upon my mind that I
shall rest my decision upon it, and leave the more learned fndnu hefore
whom the patent must rily come to detect my error, atd to uphold or
destroy the patent as being for a method of sinking a well pit by puncturing
Innux of exantluﬂ.

The Interpretation I have thus given to the patent renders [t unoecessary
to pass upon the evidence In the caxe. given to show that, prior to the time
when Green l;;lulmrnu:m have made his Inventioa, well pits had been made by

neturing the earth. .

"w.. Green the man entitled to secure the invention which his patent de-
scribes? The evidence Is convineing that Green first concelved the idea.
explained his fdea to others, and caused the feasibility of his process to be
tested by actual experiment. Comment has been made upon the fact that
the teular tools and devices used In constructing the first wells
made were not rointed out hy Green. But such comment loses {ts force
when it 1s considered that the tools and devices employed In sinking the
shaft form no part of the Invention clatmed by Green.

The invention consists in the method of nutting to s practical use the new
{dea or princivle of Increasing the productive capaclty of a well by forcing
water directly from the earth Into the well pit. artificial power being em-

loyed to create, by the oneration of a pump attached toa tabe driven tight-

into the earth. a vacuum in the tube and the water-bearing stratum Into
which it s projected, whenee follows an In: pressure upon the water
in the earth toward the well pit, and an abundant supply of wateris afforded
to the pump. This concoption was of such a character that when described
there was left nothing to done but to test Its correctosss by an experi-
ment so simple, and {nvolving the means in such eommon use tnat it could
he by any one npon the mere statemont of the idea. 1n the present
instance the process was at the outset put to the test of an experiment con-
ducted near Green's house, in his presence, and under his directions. His
|dea, and his process of putting It nto practical use, then hecame part o
the property of the lml:ue. avallable for the purposes Intended, unless it be

d by the 1

L

Subsequent exneriments are spoken of In the evidence, which may pron—
erly be claimed Green as hix experiments, for they were conducted in
pursuance of his fons by those sctine at the time under his orders.

Furthermore, It should be remarked [n this connection that, when Green
first stated his fdea and described s process there, were two points of
doubdt. one whether farce conld be ealled Into operation by the creation of
the vacunm sufficient to overcome the resistance of the soll, and afford a
supnly of water to the pump: the other, whether practically a tube conld
drr:ea 10 8 water ng stratum of the earth under varfous conditions of
soil. always exclnding, of course rock formarions,

The general atility of the (nvention depended principally upon the result
of tests apnlied tn the Iatter of these polnts of doubt. A wide ranze of
subsequent experiment might, therefore, well be allowed for such an Inven-
tion, notwith - tanding the efrcumstance that the first experiment nroved
that the principle was sound, and coula be usefully applied In some clreum-

stances.

Upon thishranch of the case, the contention has been whether Green was
the Inventor, or Byron Mudge, the person who. under the direction of
Green. conducted the earlv experiments: and a patent {ssued to Mudge,Oc-
tober 24, 1865, (s set up In the answer.  The defendant does not, however,
clafm nnder Modge's patenc. or under any patent. o fact. thereis no nat-
ant to Mudge, nx hisoriginal natent was surrendered :and npon his applica-
tion for n relssue, n case of Interference between him and Green was de-
elared, whioh, after a severe contest unon s large amonnt of testimony. ard
after careful nrgnment, was decided In favor of Green. No patent to
Mudge I8 therofore in this case, nor {8 Mudge ealled as a witness,

But the defendant contends, as he may rightfuliv do. that the evidence
shows .\Inrlfo to be the Inventor, and not Green. I cannotfind upon the evi-
dence that this defense (s xustained; on the contrary, It appears quite clear-
1y that the inventor was Green,

A patent to James Sugzett {8 also £er un.  That, however, 18 not a patent
for a process, hut a combination which does not {nvolve the use of Green's
proacss. and to which Green makes no claim,

The whole question of nrior use may at this nlace be disposed of . *

Tt Is. of course, true that. oriorto Green's invention, water had been
pumped from a hole in the ground, and from a small hole, Doubtless. it is
also truo that, In some such case, where a oumn had been Inserfed in a
smmil hole, for the purnose of ralsing therefrom the water found therein,
the principle of Green's Invention mav at times have boen called Into ope~
ration. No such ease I8 here proved ; ont If snch fact were proved, Green's
right to a patent wounld not tnereby ha defeated. A chanee operation of a
onrincinla unrecognized by any one at the time, and from which no informa-
tion of 1t oxistence. and no knowledee of & methnd of {ts emnlovment 18
derived by any one, if nroved to have ocenrred. will not be sufficient to de-
feat tha elaim of him who first dlsaovers the prineinle, and, by putting it to
a practical and intellfgent use, first makes {t ava‘lable to man,

An bearine unon the avestion whether the fdea claimed to have been con-
coived by Green, and to have been puf to ipracticalinge hv him fn his nro-
coss, hnd boefore that been known and apnhiad, it shonld also be noticed
that, while the advantages of the nracess olalmea hy Green are many and
obvious. and although since the date elafmed for his invention numerons
patents have beon (ssued—somae 15, T think the evidence shows—for instru-
menta to ba used (n putting down the tubesof such weolls. no application for
Any Auch patent anpears to have baon made hefore that time; moroaver, the
Invention, whaon (£ was snnounced by Graan. was roceived as a novelty, and
sinen then un oxtonsive businessof constructing driven wells has snranginto
existenco—na hualness of snch fmnortancaithat the number of driven walls
since conntructed (s commuted by hundreds of thousands. In thix State
alone the nomber i stated by a witnessto he 150,000 and upward. The chanee
fn tho art of woll makine which the evidenca discloses, of (tself, zoes far
to nrove novelty., TIndeed, when it (s considered that the methods in nse for
ohtalning n supply of water from the earth are matters of comman knowl-
edeo. and thut & ‘well fka thing of evervday nes, evervwhers, roforence
may ho made to the commoan knowledge of mankind fo show that it has not
RIWAvA boan understond that a sunnly of water may be ohtained In almost
anv nlace by afmply driving down tight in the earth 'a tieht tobe and attach-
fng tharafo apumn, Even now, {t s donbtlessa new thing to manv. to he
to)d that If ap ardinary well from which the water 18 drawn by a pumn bo
nlled np with dirt, and the dirt packed tightly around the pump, the produc-
tiveness of the well will he thoreby Inereased., B

My onnoluslon upon this hranch of the caso, therefore, 18 thet the inven-
ton of Groon hax notbean shown to have hasn antieinatod. and {8 properly
clatmod by Groan as a new and useful (nvantion made by him,

T eomoe now to constderthe question of dedieation and almndonment.,
which I8 presented by the evidence hore, and (8 & quostion as fmportant as
anv ralnod In the case,

It {s contended that Green, at the timoof his Invention. dedieated {1t to
tha publio, and also that he abandoned 1t as not worthy to be patented.

HINTORY OF THE DEIVE WHELL AND ITS INVENTON.

The law nertinent to this branch of the inguire I8 tha sw In foree nelor to
Jannary, 188, By the patent aot of 1890, jx woll ke by the Rovised Statutes,
nll rlehts proviously acantred wore nrevervod,  The law governine hore 1%
to bo found. therefars, In the aofs of 1894 and of 128, a8 thore AEAtHEos have
heen Internretod and apniled by the eonrta,  The facts roalled apan as show.
fng n dedication of hisinventfon by Groon are that e permitted o weoll
made hv ils process at the fafr gronnds In Cortland, whers the Seventv-
slxth Now Vork Regiment, of whioh ho was eolonel, was then stationed, to
be tnera publiely waod, and that he areanged for oraviding fabes to hn fnkon
with hikreglment whon (Eahould move. In arder (0 sunniy (E with watoer
whan (n hoatila Joealitfes,  That thaae facis da not amaount to n dodlont'on,
Lthink In nialn,  The oceantan which ealled forth this Invontion was the
ramOr that the rebols wero Intending to polsan the wells (n places whors the
Onfon army mieht aome, and the renovt that «ome nart of the Talan army
had haen compeliad to gnrrander for tha want of water.  Thore wassiune
nonnd to ho s nocesalty for some form of well that wonld be (leht, (o oro-
vent the nossiblifey af nolson. and that aonld e sanstruetad autekly, ohonn-
1v.and onslly, 4o an to ho avatlablo for n mavine aemy,  Tador tha presanen
of this sunpased necosaity, Grann aanoatved the tdoea of hin well, and also
deviaed the method he whieh that (dan eould Be put to prastionl nae.

Onee conenivad, a very stmnlo axnarlment wanld tast tha saundness of the
posftion he had taken and maintatned, (n disousalons had rosnect ing his
x!nn.ulm:‘ l'l v’\:n:‘n;\ulhl'«i v'v; :nr;-o w»’vnr vrm':\"hn SATED (nfathe nif of & wall

v using A tube driven tightlv Into the earth fo J
vaouim therain by a pnmp attashod, E8 WAl R SRAAMEIRS
This exneriment, as the evidansaahaws, wias made under the direation of
Greon, and in pnrsuancs of tha directions he had glyan, at or neasr his honas
in Conrtiand,. The Arst oxnarimont wias o siacoss (n thin, that (0 aroved the
npossihility of abiaining o sunplv of watar by this prooess: but of aaurse (¢
could not nrova that a tnba could he Aviven Anwn toa watar-hearing sten-
tam 0 all looalitiay with the ahoeapnass and AIApateh neoeasary to render
the proanss ana of ganeral ntiliey . 16 was nataral, tharafors, o sunnose
that, hafora the nracass annld ha daslarad 14 ha satistactory, athir axparis
menta in athar and AlTarant lnoalfttay shonld ha made,  Wa ennld, by Inw,
use hisinvantian far this mienasa and poarmit (4o he usod for two Yoars
without forfelting hiv right to a patent

ventor, & bar when it exceods two years, but it thie absence of thatand of
any other colorable circumstances we know of no mere period of tme which
ought, per a<, 1o deprive an lnventor of his patent.’” ~ (iussell and Erwin
ex. Mallory, 5 Fiah. Pat, Cas,, 6i1.)

In the present {nstance the cireamstances attending the delsy are unusual;
and as | consider them sufliclont ta excuse s delay which certalnly must be
deemed extraordinsary, a statement of these ClrCUmMances secms neces-

BATY.

I premise the statement by repeating that upon the evidence there s no
roopm to doubt the fact that urg:n At the time of his inventfon claimed to
have made a valoable discovery, and to have invented & new process. Fur-
thermore, that he then declared an intention to secure his process by pat-
entand expressed his bellef that large profits would acerue to him therefrom,
At that time, Green, who had been 1y educated at West Polnt, was en-
gaged {n organizing a reglment at Cortland. his residence, and was expec-
ting soon to take part in the war of the rebellion.  Within s few days after
his invention. in the discharge of what secmed to him to be his duty, he felt
compelled to shoot one of the captains of his reglment named MceNett, The
shot was not mortal but Infllet serfous Injury. In the then state of the
pugilc mind this ocession gave rise to lotense public excitement, out of
which sprang & controversy of extraordinary bitierness, nvolving numer-
ous persons and continuing several years, e effect upon Green was d
astrous {n the extreme. He was saspended from his eommand, then tried
by a court of Inquiry at Albany, and reinstated In command, His regiment,
after having, {t (s sald, required the protection of a battery to save it from
violence at the hands of evil-disposed people of the county, removed to
Washington, where Green was relleved from his cotamand, and then dls-
missed the service, and subjected to military charges,

Hewas, (n addition, harnssed by civil sults brought to charge him with
personal Habjlity forarticies used by his regiment. He was also arrested,
and then {ndicted for the shooting of MeNett, and after repeated gootpone-
mentsof the trial, effected because of the excited state of the public mind,
was tried In 1566, and. the jury having df ed. was discharged.

During this period he alio hecame involved in church diiculties arising
out of the -hontlnr of McNett, was expelled from the ehurch, and compelied
to ap to the Bishop, and ailso became Involved In Htlgation with the pas-
tor of his church.

efforts during this perfod to socure a reversal of the order dismissin,
him from the service were constant and assorbing, and were attended wi
such anxicty of mind as to give rise to the charge that he was (nsane. This
state of things continued up to 1566, during which period he was of necessit
aften absent from Cortland, at Albany and at Washington: and be devot
his entire time to the controversy in which he had become Involved, aban-
doning all other occupation, and exhausting all his means,
of these circumatances was such that he became d raged and despon-
dent, and was, In fact, driven near to madness. The extraondinary nstore
of the circumstances in which the man was placed during these years Is fuily
proved by many witnesses of character.

These clrcumstances certalnly give complexion to his omission to secure
his Invention by patent, and serve to furnish a proper excuse for such omis-

sfon.

In rd 1o a man so circumstanced. §t wounld hardly be safe, In face of
his tive oath to the contrary, to {nfer an intention toabandon an tnven—
tion which evidently he always considered of great importance. This con-
clusion Is strengthened by the uncontroverted fact that when in November,
185, Green saw b{ an advertisement In the paper that driven wells were be—
ing put down, although he was adrised by counsel defending himon the in-
dictment. not toapply for a patent, as he would thereby increase the num-
ber of his enemles, and prejudice him on the trial of the indictmen:t then
about to come on, nevertheless he did then, and {n opposition to the advice
of his counsel. file his sp&l‘lut!ou and assert his right o the Invention.

Ico clude, therefore, t, upon the facts of this case, jtmust be held that
the defendant has not produced that full measure of actasl proof which Is
necessary to sustain the defense of abandonmest. *

As to the question of infringement, 1 do not understand that It s dls
ted ; at any rate, 1t 1S clearly proved. There must therefore be & decree Tor
the It in accord with the ;;r of the bill.

[Geo.rfe Gifrord, Milo Goodrick. B. F. acy, and J. C. Clayton. for
complainants.

W. D, Skipman, 8. L. Warner, and §. 4. Bobdinson, for defendant.)

Pt
United States Clreult Court=-=District of Massachu-
setis,
PATENT SHEEP-SHEARING MACHINE, —WILLIAM EANLE, JE., #f al rs. CHANLES
F. HARLOW ef al.

[In Equity.—Before Shepley, J.—Decided October term, 157, o wit:
April 4, 1876.)

The question presented {n this case s mainly one of infringement,
complainants are the owners of the
Adonfram 1. Fullam, Decembers, 157
in deviees for shearing sheep, *

In a sheep-sho ring device where power Is omploved to operate the cut-
ters, {t1s immaterial what Kind of power Is employed when the two separate
«tie\'llccl are operated in the same way to produce substantially the same ef-

oct.

The patent of Fullam, December 28, 1573, {8 not limited to an engine ope-
rated by the expansive force of steam, by any falr construction of the spe-
cification or clalms. In this patent, as well a8 In the Hamblton sod Harlow
patent of September 1, 1864 (er:l‘lxloycd by defendants), a power s gencrated
at a source of supply at & dest polnt, and {s transmitted throuﬁh a ftexi-

rtable handie,

The
tont relssued to them as assignoes of
for s new and useful fuprovement

ble tube, o as to boavallable to actuate an engine in the
which converts that power at any other pointatthe will of the oporator.
perec for complainant,
[ George £ Belton, for complainants.
James E. Maynadier, for defendant, |

Recent Dmerican and Loreign Patents.

NEW CHEMICAL AND MISCELLANEQUS INVENTIONS,

IMPROVED DOLL HEAD,

Carl Wiegand, Now York city.—~This consists of a doll head that
I8 molded of seotions made of interlor layers of paper or pastes
bourd und outer layers of muslin, that are joined by a pasto ol
suitable consistence.

IMPROVED PAINTERS' SCAFFOLD CHALR.

John R Crockett, Flatonia, Tex.—The Invention consists of a
sentrold made In the shape of o chair, with mechanism to ratse and
lowor by o suspension ropo that is carried over suftable friotion
pulloys of the chalr frame,

IMPROVED BEAM SCALE.

Juoob J, Hopper, New York city.—This s an improved hoam
senlo for welgh masters, oo wagons, and other purposes, by which
tho wolght s not required to hoe placed upon and detached from
tho beam for each weighing, [t consists of o beam seale, in whioh
tho beam Is mado of U shape, with the suspension fulerum ot the
upper shorter leg, the welght belng hung below the fuleriim and
sliding nlong the lower extended leg. )

IMI'ROVED SHOE LAST.

Robort Taylor, New York oity.—This consists of an oblique joint
in tho last at tho shank nnd under the (nstep plece, so contrived
thast tho howl oan bo detached from the ball portion and taken out
readlly. Tho last can thus be removed from the shoo without

strotohing the hoel of the lattor over the hea) of the last, by whioh
the hool s often torn, and the shank is froquently broken:




! FOR PURIFYING EXIAUST STREAM,
ollnston Hights, Mass—This inyention
 condonser, Into which the exhaust steam is
entrance pipe, and browght {nto contaot with a
or with a suftablo filtering mutorial, to be me-
o frapiot of the ofl globulos with said

IMPROVED PIROCESS OF PRESERVING FOOD. B
Konnard Knott, Chioago, 11.—No effieient and oconomicnl meth-
ol of prosorving frosh meat, on shipboard, hite been herotofore de-

visod and como (nto use,  Tho patentoe hns, however, discovered
that It may bo prosorved indofinitely, under the conditionsof tem-
peraturo and molsturo o which o ship's cargo (8 ordinarily subjoc-
tod. Tho moat to bo preserved 18 first deprived of 1ts animal heat
{n & tomporature onsiderably above the freoaing point, and then
subjected to & tomporature bolow that point, until it is frozen
wolld, In this condition it {s placed fn a ciso which is then closely
soalod, both these operations of packing nnd sealing being per-
formed fn tho sme tomperaturs to which the meat was last sub-
Jocted. Tho meat case fs pluoed in: the center of the outer case,
made suficlontly largo to leave o considerable space between
thom on all sides.  Thisspace is filled with densely packed, fine,
wheaten fleur and the cover of the outer case then applied and
‘socured. Tho flour, is 8 most excellont non-conductor, and, after
sorving as such so long as the meat is required to be preserved, 1s
n candition to be utilized in making bread, ote., the same as if it
had been packed soparately from the meat.

IMPROVED GLOVE FASTENING.

Frank G. Farnham, Hawley, Pa.—This relates to the hasp-staple
and spring-key contrivance for fastening gloves on which a pat-
ent was granted to same inventor February 8, 1876. It consists in
& cam-shaped arrangement wheroby the key is maintained in the
position for keeping the fastening intact; also of adevice to make
the pivot of a couple of points of the foundation plate of the sta-
ple, and a simple method of fastening the two prongs of tho spring
key together at the open end. Thereisalsoa stretching plato at-
tached to the inside of the gloye by the rivets which attach the

staples.
DMPROVED METHOD OF MAKING ICE,

Bernard Hoppenyan, Hanooek, Mich.~This invontor suggosts a
novel plan for making feo in solid blooks. During very cold wea-
ther he sprinkles water on sheets of paper propared with resin and
tallow, in order to prevent thelr sdhorence to the fce, These sheets
aro used as partitions, and the 1ee is thus formod and packed in bo-
tween thom.

IMPROVED CARTRUCK BOX.

John M. Brosius, Richmond, Va.—This invention consists in ox-
tending out the lower end of the upper section of the nxle boxand
making this extension detachable so as to furnish convenient ao-
cess to tho space within and allow the brass to bereplaced. An in-
clined spout 18 also applied to one side of the box, and an excision
made in the side face of the brass, to allow the lubricant to bo
poured into the box, so as easily to reack the packing. Shouldered
standards are aiso employed in the corners of the box to support
the brass above the bottom and allow ample space for the packing.
There are other improvements, all calculated to render the box
betteradapted to its purpose.

IMPROVED BURIAL CASE.

Joseph B, Morray and Robert J, Morray, New Burnside, Il ox-
oocutors of James B. Morray, deceased.—~The top portion of this
burial case is formed of glass and the lower part of coment, the
two belng hermetically jolned by tongue and groove and cement
Joints, also flanges and bolts, The case §s particularly designed
for use within a monumental cement case, and the body of the
deceased can be seen through the glass top of tho inner case.

- IMPROVED POCKETBOOR FASTENINGS.

Louis Prahar, New York city.~Two Inventions. The first con-
sists in the combination of a flanged plate, baving a notch formed
in the flange at {1s rear end, and a lateh provided with a neck atits
rear end to fit into the sald notch to pivot the said lateh in place.
The object of the second device is to lessen the cost of manufac-
tare of pockethook fasteners, and at the same time furnish u fast-
ener not lable to get out of order. The rear purt of the base plato
has a recess to receive an arm on the upper plate.  The flange of
the base plate also has an arm which passes through a short slot
formed in the first arm. and thus hinges the two plates together.

IMPROVED ADDING FENCIL.

Jobn J, White, Palladelphia, Pa.—In this adding pencil a pointer
is made to turn & grooved revolving cylinder, and move an index
along & scale on the case containing the cylinder. This records
thervon the number to be added by pressing the polnter upward
in the casea distance corresponding 10 the number to be added to

the record.  The invention Includes several novel and ingenious

IMFROVED LIFE BOAT,

James F. Cosgro, Santa Clara, Cul.—This consists of decks con-
trived In hall-circular form, and fitted so that they can be readily
closed over the cabins of the boat, to protect the occupants from
storms and the boat from filling, Thero lsalso a hollow keol, of
sheet motal, which flls with water and muterially sasists in keep-
Ing the boat upright.

IMPROYVED BRICK KILX.

Jerome Brookar, Zanesville, O.—This inveution consists in the
improvement of brick kilas by a pecullar mode of combining fur-
naces and chimneys with long, short, and cross flues; 8o that tho
operation of the kiln can be regulated and controlled better than
s commonly arranged.

IMPROVED PORTFOLIO,

John Quenzer, New York city, nnd Charlos Quonzer, Brooklyn,
N. Y.~Tbis portfolio 15 so constructed us to enuble sehool ehildren
10 earry their books, slates, ete., in o safo and vonvenlent manner,
and may be opened out for uss as & writing dodk without fts be

in
necessary Lo remove the books and other artiolos, .

IMFROVED CAMF LOUNGE,

Anson Tottingham, Pittatield, Mass,—This {s o knock-down framo
with n canyas web stretohed from head to foot, over burs of ditfor-
oot hights, to elevate the head for a pillow. The wob s fustened
o the crom burs by two straps attached to the canvis

IMYROVED FOOT MEASUNE

Francis B, Bmith, New York city.~This consists of a ve
sdjustable hoel rost, ln combination with a foot plate, h:'x;‘llriz
s a sliding moasuro and tapeé measure to tako the monsures of the
foot, the sald clovating hool rest bolng to adjust the foot more
poarly fn the position It oocuples In the shoe. Tapes for tuking
tho LOROsSVOrss mossuro uro connected to turning studs to ouable
them to bo shiftod readily w measuro ovor any part of the foot,
The studs bave o dotachable pin, 6 be omployed for fuste nipg a
shoet of paper under the sole of the 1001, 1o be used as & record of
the measures, and 4 kind of chart by which wo gago the

measuros
£ tae last.

Srientific Americun.

IMPROVED PEN RACK.
Willinm B, Thomns, Ford's Store, Md.—This device Includes
pen rack and pen safo, Thoe pen rack I8 supported upon a hracket
formed of n bent motal rod, and constituting a fixed attachmoent
of the desk; and tho pon safo {san open-ended tube, hingoed to sald
rod, in such manner as adapts 16 to be turned thereon to oxposo
{t2 onds for the insertion or removul of u pen. The yack recclves
and supports the pon while the owner or oceupunt of the desk
froquently requires it for use; butat othor times, as when lenving
his desk ot the ond of the day, It 18 placed in the tube for safoty.

IMPROVED ENVELOPE,
Lewis P. Hays, Donogal, Pa.~This Inventor makes o muargin on
tho right hand of the envelope to recelve the stamp and cnablo it
to be cancelled by pencilling without Injury to tho letter, the
two thicknesses of paper forming the margln bolng ppated together
80 08 to provent the contents of tho lettor from entering between
thom, Thoe extended margin s also designed to facllitate the open-
ing of theletter by tearing off the ond.

IMPROVED ASPERSORIUM,

Rev. James J, Dunn, Meadyillo, Pa~This (s an lmproved asper-
sorium or prinkler, for holy water In Catholle ohurohes, which
miy also be applied to bottles containing holy wator, Thosprink-
ler is always rondy for use during servico, and does not rogquire n
soparnte vessel containing the holy wator, and a spocinl attendant
for the same. It consists of 0 vesorvolr, which I8 nttached to the
handle of the aspersorium, and provided with a neck, tube, und
perfornted head for sprinkling,

IMPROVED BOOT TREI,

Jumes H, Sampson, Pavls, Canado.—This conslsts of o levor and
anadjusting sorew on the wodgo plece, to be used in eombinntion
with tho front plece and n sories of baok pleces of differont sizes,
contrived for trecing the ankle or center and foot pleco.

_— e
NEW TEXTILE MACHINERY,

IMPROVED HOSE GOODS,

Honry G. Hubbard, Middletown,Conn., nssignor to Russell Man-
ufacturing Company, of same place,~This consists in an improved
hoso goods, of threo or more plies, in which ono or more of tho
fnnoer plies are without warp threads, This is olnlmed to give the
wool thronds of all the plies to resist the expansion steain upon tho
hose, producing a fabrio lghter than when mado in the usunl
Wiy,
IMPROVED CLOTH-NAPPING MACHINE,

Marolene H. Whitcomb, Holyoke, Mass.—~This is a mochine for
napping cloth, combining on one frame the wire or eard nappoer
and the teasel oylinder. The object §8 to huve the strongth of the
wire or card clothing for broaking or tearing up the fibers of
strong, heavy goods, for which the power of the teasel s not sufli-
clent, nnd to have the teasels for finishing the nap, for which they
are superior to the card,

-t O
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NEW AGRICULTURAL INVENTIONS,

IMPROVED CHURN,

Alonzo L. Starkey, Elwood, Ind., assignor to himselt and George
M. Oversheimer, of same p'ace.~The novel feature consists of two
sots of paddles revolving in opposite directions, the faces of one
set belng inclined so as to gather the lguld toward the centor, and
those of the other set to throw it back, thus producing conflicting
currents.

IMPROVED COMBINED HARROW AND CULTIVATOR.

Harlin Butner, Duncan’s Bridge, Mo.—This machine is adapted
for cultivating corn or other crops planted in rows or drills. It is
50 constructed as to loosen and pulverise the soil and destroy the
grass and weeds, and at the same time to open a furrow between
the rows to drain off the water.

IMPROVED REAPER AND HARVESTER.

Willlam Clawater, Liberty Pole, Wis.—The object of this inven-
tion is to furnish reapers and harvesters so constructed that they
may be used elthor side forward, so that they may be drawn across
the ficld, making a right-hand cut, and drawn back, making u left
hand cut, without detaching the horses.

IMPROVED FENCE-BUILDING MACHINE.

Thomas J, Tally, Rockfort, Texns.—This Is a portable machine
comwprising a plle-driving apparatus, with an attachment for mak-
ing the holes and driving in the posts, also & boring attachment
for deep holes, and wire drums for carrying und delivering wires
for the wire fence or telegraph wires,

IMPROVED CHEESE VAT,

Solomon Howe and Andrew Hill, Wegatchie, N. Y.—This consigts
ina lever and roller attached to the legs and front end of a cheese
vat for ralsing and lowering the end by turning the lover, o as to
bring the rollers down and lift the vat off the legs. The vats have
to be ralsed in this manner for wheying off, and other purposes.

IMPROVED DITCHING MACIHINE,

Charles Skinner and Willlam B, McClure, Eau Claire, Wis.—This
Invention conslsts of a kind of adjustable scoop at the forward part
of the framework of a two-wheoled truck, to be drawn along for
cutting the ditch. It has an endless elovator at the rear of tho
scoop to recelve the slice of earth nnd raise it up to a platform on
which there fs a kind of moldboard 80 arcanged as to shoot the
slioo off obliquely upon the bank at one end of the ditch. The ma-
chino is worked by a rope and capstan,

IMITIOVED GRAIN DAG.

Henry Reddon, New York clty, asslgnor to himself and John E.
Walsh, of sumoe placo,~In order to sooure the mouths of grain and
other biugs In such 0 way that the mouths cannot gape or leak, and
which will nvold the neoossity of sowing overy time they are filled,
this Inventor proposes n novel combination of strings with tho
mouth of the bag wnd withn funnol-shapoed tabe,

IMEPROVED  MOTH TIRAP.

John R. Stephens, Lono Star, Miss.—Tho moths pass through en-
trance tubes into n vessel with 1d or cap, They are then nttrnoted

Into u lighted box of tho onp.  Thoy are thus caged and removed
with the box for bolng killod.

IMPROVED COMBINED FORK AND RAKRE,

Ernest L. Gobhuredt, Milford, Pa.~Tho moechanioal vonstruotion
of this devico Is such that (¢ way be roadily ndjusted for use ns o
hay fork, o manuro fork, nnd o rako. It s strong and sorviconbly
in olther eapacity,

IMPROVED FERTILIZER,

Alexandor W, lowland, Wilson, N, C.~This Invontion consists of
ao {mproved chomion) fortilizer, deslgnod to bo used In tho pluoo
of gunno. Itis vomposed of wood ashos (3 bualiol), cotton sood @
bushiels), kioh surfnoo oarth (20 bushols), stable manure 20 bushels),
salphate of magnosla (5 1ba.), sulphate of ommonta 30 1bs.), nitrate
of soda (10 Ibe), ground plaster (33 1be ) pure dissolved bono (118
Iba), prepared in the mannes set forth (o the spooification and in or

about the proportions indlcated, the amount thus prosoribed belng
applicable to about five sores of land.

[JuLy 8, 1876.

IMPROVED HARVESTER,

Androw T. Nord, Fremont, Nobruska.—The oljoct of this Inven-
tlon 18 to provide n now and fmproved construotion of harvestor,
designed to adapt the fmplement to o more genornl and oxtondod
use, It consists in tho peculiny construction of the feamoework and
ndjustmonts of the operating mechanism wheraby tho muaching s
adapted to boe vsed either ns o header for cutting off the heads of
the grain, or as a harvester for cutting off both heads and stalks
nnd for these different uges Is readily convertible nt will.

IMPROVED CORN AND COTTON CUTTER AND SCRAPER.

Istine K. Harrlson, Rodney, Miss.—This Invention is an improyve-
ment in fmplements designed forscraping or cuttiog awny the sides
ol vorn and cotton rows or ridges, nnd consists in a curved or bent
blade adapted to be applied to an ordinary plow and to be adjusted
in position to cut away more or less of the ridge, and to be detached
whon required, in order to allow the plow to be used for other
PUrposis,

IMPROVED HULLER AND CLEANER.

Jacob K, Gibson, Bryansville, Pa.—~This invention consists in ro-
tating o shaft provided with rows of triturators, shaped like saw
blades, within a perforated or glotted eylinder that s inclined and
has o reciprocating or movable bottom as well as a sliding grate :
algo in providiog the huller spout with n fan that throws a cross
blast to complete the cleaning of the grain as it is discharged and
passes into o receptacle prepared for it

IMPROVED PLOW,

Willinm I. Gossett and James P. Stark, Liberty, Ténn.—A bull-
tongue plow is here adapted for use as a turn plow In gravelly
lund and upon hill sides, By moving the lever, aither moldboard
muy bo projected, and, by suftable devices, may be held in any po-
sitlon Into which they may be adjusted.

IMPROVED BUSH-CUTTING IMPLEMENT.

Ollver Plekering, Needhnam, Mass.—This is an implement for cut-
ting bushes, which is so constructed that it will not slip over the
bushes without cutting them. It may be used as o hoeorasa
soythe, und will allow the knlves to be readily removed and sharp-
ened, when required.

IMPROVED DEVICE FOR FEEDING SALT TO CATTLE.

Mathins Winterscheid and Bernard Schultes, Mendota, I1.—This
invention consists of & table with stationary top receptacle for the
salt, und a conieal revolving salt distributor that is adjustable to
greater or less distance from the bottom rim of the receptacle, and
provided with radial feed channels.

IMPROVED FARM GATE.

Androw J. Grady, Pecatonica, 11.—The bars are pivoted to end
posts, to allow them to swing up and down. A latch is pivoted at
one end to the lowest rail of the gate, while the other end works in
notches on the post. This lateh is provided with a side stud on
which works a lever, thus enabling the gate to be raised in front
nnd unlatehed simultaneously by lifting the free end of the lever.
In order that the gate may be held at varying hight, the top strap
is pivoted to the upper end of the posts, and to a stud working in
8lots of tho second rail. The bottom strap is attached to an eye
that slides on a pintle, the two straps being connected by the piv-
oted bar,

—_————t———
NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED MILLSTONE DRESSER.

Augustine Defor, Eton, Minn.—This is a contrivance for working
the pick by a crank mechanism, and foeding it along at the same
time in the line of the crack being mude by the pick. There s
also a device for shifting the pick along from crack to erack, and
one for adjusting the pick handle to regulate the force ef the
blows.

IMPROVED WATCIHMEN'S TIME RECORDER,

Augustus A. Cone, Staunton, Va.—This Invention consists of
the connection of one or more spurs of the maln pinion of a clock
train, of a forked spring and rod that govern a aliding cylinder,
which communicates by a side nperature with the mouths of an
entrance and exit tube. Through this a ball, thrown in by the
watchman at the proper time, is conveyed to a receptacle In the
clock cage. The device may be attached to any clock atsmall
Ccost. ,

IMPROVED DUMPING BOX.

Joel W. Hintt, Towa Falls, Towa.—The box is rocked from its
horizontal to a dumping position, for discharging tho cosl by a
hand lever that is rigidly attached to a cog wheel which gears with
arack. Suitable stop springs lock on pins of the box to retain the
same In horizontal position for Alling,

IMPROVED PFADDLE WHEEL.

Edward Brast and John Boger, Powhatan, Ohio.—This (nvention
proposes to connect the buckets and arms of a water wheel cen-
trally by a yoke, angle plate, and double angle block. This affords
n strong construction.

IMRROVED FLUE OAF,

Henry MeMillen and Willlam L, Rydman, Lima, Ohlo.~This in-
vention consists of u plaster of Paris fluo cap, provided with loop-
shapod wire springs 10 retain it In the flue thimble. Tho ends of
the wire composing cach spring nre fixed ina blook of wood em-
bedded In the plaster of Parls, while the polat of the loop bonds
outward and rests arainst the inoer surfnee of the thimble, where
it {s held fiecmly in place by tho wire being colled on vach side of
the bend. A flange around tho oap rests against the outer surfnco
of tho wall,

IMPROVED GIINDING MILL,

Lowls 1. MeDonald, Wythoville, Va.~This invention (s an fm-
provement in the class of mills whoso bures or grinding stayes nvo
placed vertioal upon horizontal shafts. Tho mill s adapted for
grinding shelled vorn or corn o tho vary for ermcking or grinding
wheat and other gralns, and also for orashing and grinding plastor
and ganes, The improyvemonts rolate partionlarly to the construes
tlon of the breaking or crushing devioes, in connoeotion with verti-
cal burrs; to the manner of seouring the conloal orusher to the
time preventing its rotation : nlso to the form and mannor of vi-
brating tho shoo.

IMPROVED MILL FEEDEIR, A T

John D. Mines, Moffatt’s Crook, Va.~Tho funnel, by whioh the
graln is disoharged immodiatoly Into tho syo of the runner, p |
through a leathor holder, so that (t {8 protectod trom Injury by
oontaot with tho balanco fron of tho stone, Tho holder {8 :
ndjustablo on tho balunoo fron, to onable 1he funnol to Ho Aot ut i
preator or less inclinution to the axts of the runnor. Tho fmproy
ment also ralates to connecting tho funnel to the mi
rotating it by moans of a kouokls jolut, =

IMPROVED PRINTING I'RESS,

Edward T. Dockum, Now York olty, assignor
Thomns Dockum, of same placa~Thls (nveation
bent at right angles, plvoted to tho framo by a singlo
having four arms, projeoting 18 tho form of the r X,

,.

upon its upper end to rocelve the ﬂm'- A
Plated.

runner; to the means of adjusting the bod stuve, and ot tho same
ot vie
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J.P. H. will find full particulars of the
: malleable glass on p. 402, vol. 32, and p. 2, vol. 32,
uts and ‘ Mtn- —H. L. 0. will findd a good recipe for pasto blaok-

H oY

ing on p. 159, vol. 31.—L, H, W. will find directions
for blenching boeswax chomically on p. 209, vol,
81.—-D. M. K. enn mend hig rubber Yoot ball by the
method desoribed on p. 28, vol, 30.—R. A. I ean
proserve naturl flowers by the process described
0N p. 24, vol. 28.-T. J. should waterproof his

tor | DOMSe covers by the process describedon p. 347,

in fuel, or munt of
hiumnt-ﬂnt umn

Condenasr.
'!.llﬂl.oqumum r, Gen. Agt. .men-.cu

l’almoﬂlnt Ooo Horse Power Steam

n . with Tubular Boller, only $1%0. Ward

; , 84 Falton St., New York.
I&WM Portable and Stationary

m:«:‘- unios Harris, Titusville, Pa.

Patterns with Metal-
Seneca Falls, N. Y.

—Lotter yi
lliw.!llﬂ'-

tmmzmﬂcauhn."
l!l.. Address F. G. High, Kansas City, Mo.

oss Relleved—No Medicine. Book free.
Madison, Ind.

For Bale-25 H.P. Hor'l Tub. Boiler, $150; 2x4
m-u 1L.P. Portable Engine, $28; No. 10 Steam
Mlﬂt 11n, Giffard Injector, new, §20. Shearman,

45 Cortlandr Strect, New York.

Automutio or lloohﬂnlnl Milkers—Paten-
100k or Manuafacturcrs will please address, with particu.
lars, J. B, Miller, Box 190, Jeffersonville, Ind.

Johuson's Universal Lathe Chuck—Awarded the

higtiest Promium by the Franklin Institate of Phila., for
S Dumbllity, Firmoess, and adaptation to variety of
work,'" Lawbortville Iron Works, Lambertville, N. J.

Hil's Patent Direot-Acting Steam Drop Hammer
‘will bo Nlostrated shortly in the Scientiic American.
Address Hill & Willlams, Quiney, I11,, for cirenlar.

* Double-Entry Book-Keeping Simplifed”—The
slmplest and most practieal book on the subject. Cloth,
&1, Boards, 75 ots. Sent post pald, Catalogue free.
D. B, Waggener & Co,, 420 Walnut St., Philadelphin.

Patonteos—desiring light articles manufactured
n Stoel, Gray or Malleablo Iron, and Brass, address
Welles Specialty Works, Chicago, 111,

Best Bolt-Pulloys—A. B. Cook & Co., Erie, Pa.

Centenniul Exhibition, Phﬂndelphlu.——l-:mmlnc
the Allen Governors, Machinery Hall, D. 9, Par. 71.

Machine-out brass gear wheels, for models, &o.
List free. D, Gllhors & Son, 914 Chester St., Phila., Pa

Rubber Hydrant Hose, Hose Pipes and Coup-
1ings, best quality, Send for Prices to Balloy, Farrell
& Co., Pittaburgh, Pa.

Safety and Economy—Eclipse Sectional Steam
Boiler. FirstClassreferences. Lambertville Iron Works,
Lambertville, N. J.

“Dead Stroke” Power Hammers—recently great-
1y lmproved, increasing cost over 10 per cent. Pricesre-
duced over 20 per cent.  Hull & Belden Co., Danbury,Ct,

Driving Belts made to order, to accomplish work
required. Send full particulars for pricesto C. W. Arny,
48 North Third St.. Philadelphia, Pa.

Power& Foot Presses & all Fruit-can Tools. Fer-
Wks,, Bridgeton, N.J. & C. 27, Mchy. Hall,Cent'].

Leather and Rubber Belting, Packing and Hose.
Greene, Tweed & Co., 18 Park Place. New York.

Hand Fire Engines, Lift and Force Pumps for
fire and all other parposes. Address Rumsey & Co..
Seneca Falls, N. Y., U.S. A,

See Boult’s Paneling, Moulding, and Dovetailing
Machine at Centennial, B. 8-55. Send for pamphlet and
sample of work. B. C. Mach'y Co., Battle Creek, Mich.

Walrus Leather and Walrus Leather Wheels for
polishing. Greene, Tweed & Co., 13 Park Place. N. V.

For Sale—24 in. x24 ft. Lathe, with Chuck; two
131n. Lathes ; one 7 t.x2! in. Planer; two 8 In. Shapers.
E. P. Ballard, 45 Beekman St., New York.

The French Files of Limet & Co. have the en-
dorsement of many of the ieading msachine makers of
America. Notice samples in Machinery Hall, French De-
partment, Centennlal Exposition. Homer Foot & Co.,
Sale Agents, 22 Platt St., New York.

Trade Marks in England.—By a recent amend-
meat of the English laws respecting Trade Marks, citi-
zens of the United States msy obtain protection in
Great Britaln as readily as fn this country, and at about
the same cost. All the necessary papers prepared at
this Ofice. For further Information address Munn &
Co.. ¥ Park Row, New York city.

Shingles and Heading Sawing Machine. See ad-
vertlsemwent of Trevor & Co., Lockport, N. Y.

Solld Emery Vulcanite Wheels—The Solid Orig-
pal Emery Wheel—other kinds finftations and inferfor.
Caution.—Our name Is stamped fn fall on all our best
Standard Belting, Packing, and Hose. Buy that only.
The b u( i# the cheapest. New York Beiting and Pack-
fog Complny. 7 and 55 Park Row, New York.

Steel Castings, from one lb. to five thousand Ibs.
Invaluable for streogth and durability. Clrculars free,
Pittsburgh Steel Casting Co., Pittshurgh, Pa.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Williams, cor. of Plymouth and Jay, Brookiyn, N, Y.

For Solid Wrought-iron Beams, cte., sce adver-
tisement, Address Union Iron Mille, Plttsourgh, Pa.,
or lithograph, &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
snd workers of sbeet metal. Fine Gray Iron Castings
to order. Job wark solicited.

For Solid Emery Wheels and Machinery, send to
the Unlon Stone Co., Boston, Mass., for circular.

Hydmullc Presses and Jacks, new and second
nsod. Lathes and Machinery for Pollshing and Baming
Metals, E, Lyon, 4% Grand Street. New York.

Spinning Rings of a Superior Quality,—Whitins-
ville Spinnloe Ring Co., Whitinsville, Mass.

Dinmond Tools—J. Dickinson, 64 Nassau St., N. Y,

volL.31.—D. C. will ind a recipe for a waterproof
varnish for pletures on p. 11, vol. 31.—J. D. T. and
mapy others, who ask how to obtain enginoers’
certificates in New York clty, showtd apply at pc~
lice headquarters—M. will find a description of
the glacler theory on p. 80, vol. 81.—I. 8. can nickel
plate his show case trimmings. See p. 235, vol. 3.
~J. R. MoN. can make purple and red Ink by using
tho recipes given on p. 815, vol, 3%.—F. 0, X, will
find directions for kalsomining outdoor work on
p- 13% vol. 34 For crystallizing with alum, see p.
127,vol. 26.—R. A. L. will find directions for mount-
ing chromos on p. 91, vol. 31.—L. will find recipes
for colored fires on p. 165, vol. 26L.—L. W. 8 will
find directions for case-hardening set scrows on
P22, vol. 31.—J. H. D. will find directions for
skeletonizing leaves on p. 1563% vol. §1.—-C. W,
should use aquarium cement in the joints of his
tanks. See p. 8, vol. 31.—T. O'B. will find a re-
cipe for hair dye on p 138 vol. 27.—R.S. P, will
find a resipe for a silver-plating fluid on p. 260,
vol. 31 —O. H. P. should know that a circle con-
tajns a larger area than can be enclosed by aline, of
similar length to its cireumference, In any other
form —W. W. B, will find sn account of the in-
ventions of the past century on pp. 330, 338 352,
vol. 3.—F. W. F. can romove grease spots from
clothing by using reetified spirits of naphtha.—S.
R. S. will find a description of the Solvay soda
process on p. 44, vol 34.—B. X. will find direc-
tions for making transfer paper for manifold
writing on p. 383, vol. 31.—T. & B. will find direc-
tions for lining casks with a waterproof, taste-
less compound on p. 11, vol. 3f. This also an-
swers H. C. B—W. A. W. will find an answer to
his query asto friction of water in pipes on p.
250, vol. 3&.—R. V. L. D. will find directions for
building a shell boat in the SCIENTIFIC AMERICAN
SUPPLEMENT, vol. 1.—J. B. O. C. and others will
find a recipe for mucilage on p. 202, vol. SL—W. .
will find a recipe for aquarium cement on p. 80,
vol. 31.—C. E. W. will find a recipe for Babbitt
metal on p. 122, vol. 28.—L. R. can clean his dirty
oil by the method described on p. 408, vol. 3+.—F.
R. W. can mold rubber in his fron joint by the
process described on p. 285, vol. 20.—R. G. B. will
find full directions for making a telescope on p. 11,
vol. 1, SCIENTIFIC AMERICAN SUPPLEMENT.—F. &8,
will find directions for bleaching hair on p. 380,
vol. 24—EB.G. B, W. .M, R.J. W, . K, B, R. §,,
and others wh* ik us to recommenda books on in-
dustrial and scientific subjects, should address the
booksellers who advertise in our enlumns, all of
whom are trustworthy firms, for catalogues.

(1) T. L. F. says: 1. Please give mea plain
mode of calculating port openings, exhaust, eto.,
of small steam cylinders. A. The ports should
be so proportioned that the velocity of the steam
will not exceed 100 feet per second. Hence, if
you multiply the area of the piston in square inch-
es by the piston speed in feet per minute, and di-
vide by 8,000, the quotient will be the minimum
portarea. 2. Is Mr. David Shive's way of caleu-
lating the horse power of an engine one which
can berelied on? A. The rule is a close approxi-
mation. You have not, in your Instance, applied
it properly. 3. T am using a small engine for driv-
ing 8 or 10 lathes, and occasionally a small circu-
lar saw, for about2 or 3 hours. I have to drive a
lerze fan. My boiler Is 8 feet high and of 80 inches
grate surface; cylinder 8 15 inches long and of 54
inches bore; engine runs at 130 revolutions per
minute, which gives no power to spare under 756
or 81 1bs. steam. After throwing the fan off, we
have far more power than Is required, running
full speed with 250r 80 1bs. steam. Would {t not
pay to build a small eylinder, say 5 by 8 inches,
running at 200 revolutions, to use when not using
the fan? A. Your engine s¢ems to be performing
very well, and we scarcely think the proposed
change is essential,

(2) A. B. C. asks: What are the proper
proportionate sizes of condenser and alr pump to
obtain & vacuum of 24 inches under the following
conditions? Small engine, say from 8 inches diam-
eter by 10 inches stroke; slide valve cutting off ot
Vo 10 % of the stroke. Steam pressure in boiler
70 to 80 1bs., and piston speed 500 feet per minute,
Heat of injection water 00°. Air pump to be
double acting. Plunger with rubber valves,
worked with crank on forward end of shaft
What should be the size of injection pipe? A.
You should proportion the apparatus so that the
amount of injection water will be from 22to 20
times the volume of the condensed steam.

(3) C. U. E. says: From the following you
will see that friction decreases with the diameter
of shaft. See p. 283, vol.34. R=pressure on Jour-
nal, and e=cociliclent of friction. Then friction
=F=¢ R; the space described i3 the elrcumferonce
of shaft=2 7 r; and the mechanical effect lost by
friction i8s A=c R2 7 r; now If the shaft makesn
revolutions per minute, the mechanionl effect ox-

pended per second I8 equal to L=2

7 |13
xne r:lrl(ﬁnr Rr.

n
XeRr— =
L]

Therefore the friotion

increases with pressure, number of revolutions,
and dismeter, A. According to the query, the
veloelty was to remain constant, so that, as the di-
ameter of the journal was Increased, the number
of revolutions was to be diminished In proper
proportion; and the mechanical effect lost by frio-

Temples and Ollcans. Draper, Hopedale, Mass,

tion would be unchanged.

(4) A L ll enye: 1, ITam lnnldlnp a mull ] mixture of 3 parts copper, 1 part tin, and 1 part

upright steam engine, the eylinder being 134 x % |
inohes. How Jarge a iy wheol should I have? A.
From 2} to 8§ inches in diamoeter. 2. Which (s the
simplost way of constructing a feed pump for the
boller? A. A plunger pump would probably be
the simplest. 3, The boller 183 inches In diame-
tor und 7 inches high, having 13 tubes In it. I« It
largo enough to keep the engine on asteady run?
A. No. It s mther too small,

(5) W, F. W, asks: Why is it that saw fil.
Ings obtained by sharpening a saw, thrown into a
fire In small quantities, will flash like powder?
A. Bocause thoy are suddenly beated and con-
sumed

Why s 1t that, If you multiply all of the numer-
als except 8 and 0 by u multiplier produced by mul-
tiplying tho figure 0 by 2, all the figures in the
answer will be 25, and likewise, If you multiply by
0 x 8 the answer will be all 35, and 50 on 7 Thus:

1215579 12345670 12345079
18 2 51
LR BAT5S 12345679
12345670 24001858 w7053
222223 e HOPTITAED

AL It is detormined by oxperiment. Thus, it bav-
Ing been found that 11L11L,111+9=12345070, the
rest follows,

Plouse glve me u good composition for imita-
tion marble, that can be shaped into molds before
gotting hard? A, See p. 105, vol. 27.

() W. C. F.says: | am manufscturing a
clagss of work thet may be cast in a chill, and
would thus be uniform In slze, and save lathe
work: but when thus cast the pleces cannot be
drilled. Hy what process can I anneal the cast-
ings 8o they may be drillod? A, Make them red
hot, and cover them with quicklime,

(7) A. A, A says: Inm about to construct
a magneto-clectrical maching like that represent-
ed on p. 100, vol, 34, of the SCIENTIFIC AMERICAN.
I have o permanent magnet which measures from
the two ends to the bend 13 Inches, and betwoeen
the two ends 13¢ Inches, and from the outside
across the two ends 334 inches, and it will Uft more
than its own welght. I want toknow what length
and thickness the ends of the soft fron magnet
should have, 50 as to correspond with the perma-
nent magnet, and also the kind, length, and num-
ber of wire. A. Make the iron cores for the
electro-magnet about 1§ inch long and 4§ or %
in diameter. Use 150 or 200 fect of No 23 copper
wire in ecach coil. Cover the irom with paper,
and wind on that.

(8) L. K. Y. asks: Will you plense tell me

zine.

(15) L. W. R. says: 1. I sm trying 1o elec-
troplate with sllver and gold some small articles
of Britannia metal, composed of tin and anti-
mony, with two £ quart Smee batterfes; but the
solution seon gets out of order and will not work.
Deposition takes place very slowly, and some-
times will only go on a part of the work, and the
metal will then scale off the work. A. Rinse the
objects ina fresh solution of esustic soda or potas-
sa.and transfer at once to the plating solution. The
latter seems to contain too much cyanide. The
free oyanide should be equal to about half the
welght of silver in solution. When It Is more, it
s apt to dissolve sllyer off from both anode and
objects. 2. What ought the strength of gold and
silver solutions to be, according to the hydrome-
ter, for plating Britannia metal us above de-
scribed 7 A. The proportion of about 2 or 8 oza.
of silver to the gullon is a good working strength.
3. Will gold and silver coin do to make the solu-
tions, and also for anodes ? A, Coin is sometimes
nused, but It s better to use pure metals,

(16) W. H. 8, asks: How will brass pack-
ing rings do In an engine? A. Do not use them.
Cast iron plston rings are the best.

(17) E. H. S, asks: 1. Is it possible to send
four or more messages over the same wire with-
out confounding the signals? A. Yes. 2, How
are the recelving and trunsmitting instruments
constructed? A. Several ways have been de-
vised, but we belleve the detalls of the system
now used by theWestern Unfon company have not
been published. A description of Gray’s harm-
onic telegraph will be found on p. ¥, No. 8, Scr-
ENTIFIC AMERICAN SUPPLENENT, vol. L

1. Can you explain why the blood gives off only
such of its constituents to the various organs or
parts of the body as are needed by them, as for
instance, lime to the bones, phosphorus to the
braio, ete.? A, It s generally believed that each
orgunie substance in the body has the power of
nssimilation of its own kind of matter only. 2.
Would an excessive drain upon any organ of the
body In a healthy person cause an appetite for
food which would contain a large percentage of
the material which Is being destroyed? A. Most
likely.

(18) I. A.nsks: 1. How are the positive
and negative wires fastened in a Leclanché bat-
tery? A. The wire leading from the zinc may be
fastened by soldering : the other is sometimes
baked in with the curbon, or it may be secured to
the carbon with a clamp. 2. Why does the bi-
chromate of potassa solution in a battery turn
dark green ufter a short time'suse? A, Because

how I can make a Britannia dip? Silver pl s
use a dip by the above name. Before putting a
picce of Britannia metal in the silver solution
they dip the piece in the Britannia dip. A. Brit-
annia metal shouid be rinsed in & fresh solution of
caustic soda or potash, and then transferred at
once to the silvering solution.

(9) M. R. says: I have so changed the snlu-
tion in a five oup(‘ullnud that the offspring
seoms to have somo of the chmcterlsﬂs of fric-
tional and induced electricity, direct from the
battery. By placing a plece of graphite from a
lead penell in contact with a piece of carbon, and
putting them in eircuit (the pencil connected with
the positive poic) heat is produced in the lead suf-
ficient to inflame an ordinary friction mateh. Is
this an unusual degree of heat to be produced di-
rect from a battery of this number of cups or of
the density form ¥ A. No.

(10 B. 8. S. says: Please give mea recipe
for coatlnw wooden troughs for batteries, that
will withstand the alkall. A, The following is
much used in batteries: In 12 parts benzole dis-
solve 1 part {ndin rubber, and to the soluton add
20 parts powdered shellae, heating the mixture
cautiously over fire.  Apply with o brush.

(11) P. F. W. asks: 1. Can an engine with
a4 foot drive wheel make 60 miles an hour? A.
It is vossible. 2. Can an engine with a & foot
wheel make 75 miles an hour? A, Yes, so far as
the sizo of the wheel is concorned. 8. What is the
nscortained or supposed maximum of speod at-
tainable by 4, 5 and 6 foot drive whoel engines,
rospectively? A, The ascertained maximum is
about 60 miles un hour, Tho supposed {5 an un-
known quantity.,

(12) G. S. N. nsks: I have a 2 x 0 inches
oylinder engine, with fiy wheel 15 inches in dlam-
eter and 244 Inches face, making 150 to 200 rovolu-
tions por minute, with steam at 5 1bs, The cone
onmy lathe hus four changes of speed, being 6,
W, 44, and 34 Inches (o diameter.  What size of
wheol should T use on a shaft to drive my lathe at
the proper number of revolutions? A. Lot tho
countershaft of the lathe make 180 revolutions
per minute.

(12) G. W, F. asks: 1. What is the meas-
ure of o gugo as upplied to saws? A, A gugo, no-
cording to Subs' stundard, is no particular part
of an inch. Guges from No. 1to No. 20 vary from
g to the g purt of un inch.  No.1lsabout }§,
No. 8, 44, No. 10, 4, No. 16, 4. 2 What should bo
tho gage of a'22 inch shingle saw? A, About No.
11 at center and 4 to 16 at the rim. 4 What
should it cut per revolution, running st 1,700 rovo-
lutions por minute? A. About M of an {nobh or
more, according to the hardness of timber, 4.
What width of belt will be required to run it?
A. Abouté inches. 6. What size of saw pulloy
should beused? A, About 7 inches. 6 Could ft
be safely run at 2,000 revolutions per minute if
thick at center? A, Yes—J. B, B, of Pa.

(14) A, B, says: I have s pump on a tug-
boat worked with crank and fy wheel. Bore of
steam cylinder is 4 Inches, stroke 8 inches; bore
of pump barrel is2 inches, Pressure of stonm Is
85 Ibs. to the square inch. What would be bost
for u plunger? I have been using rubber, but It
will not last more than two woeks. A, Uso u

the chemieal reaction exhausts the solution. 3. I
have a battery trowgh made of wood, with 8 cells
infit. The cells are 5 inches high and £ inches
long, by 2 inches wide. T propose to make 18 por-
ous plates of yellow ocher, powdered charcoal,
and fine sand; they are to be § Inches high, 2 inch-
es wide, and 1§ inch thick. I shall place them two
in each cell, so that there will be a space of 1 inch
on each side to receive coke and manganese, and
I shall have the zinc in between the plates, and
bhave the plates cemented fast to the partitions.
The zinc plates are to be 5 inches high, 2 inches
wide, and 3§ inch thick. Will it work? A. The
arrangement will probably not work satisfactor-
ily. You had better get the regular porous cells
from some dealer in electrical apparatus. You
can have them made of any desired shape.

(19) F. A. asks: 1. Through howlo g a
carbonic acid vacuum tobe would a 4§ inch spark
from an induction cofl pass? A. Try the experi-
ment if you have the opportunity. 2. How far
from the tube could the time of night be seen
bya watch? A. Try it for yourself. 3. What
length of platinum wire, No. S§or 40, would three
bichromate of potassa cells heat red hot? A,
Probably about a foot.

(20) J. D. O. says: Enclosed find specimen
of wire of which [ bave some 1,600 feet. I intend
using it in making an induction coil, for medical
purposes. What size and what length of wire
would be the best for making the primary or in-
ner coil? AL About 100 fect of No. 20 will do. 2.
What should be the length of the induction cofl?
A. Five orsix inches. 3. Is the wire to be wound
like thread upon a spool, and are both coils to be
wound in the same manner? A. Yes, butit does
notmatter whether the direction of winding is
the same in both colls. 4. What do you think of
the way of colling the wire shown ig your paper,
P34, vol. 337 Would it be practically advan-
tageous in my case for such a compamtively
small coll? A, No. & Is there any necessity for
{nsulating materfal to separate the loner and
outer colls? A Yes. 6. What is the difference in
quantity, intensity, ote., between an electro-mag-
not of given longth (say 3 inches) composed of 4
lnyers of insulated wire, with another magnet
twice ns long composed of the same length of
wire, the number of layers being of course near-
Iy one half ¢ Tho size of the wire and the battery
power of course s tho same in both instances.
Would not No. 1 exceed In intensity, and No, 2
excoed In quantity? A, The terms are hardly
applicable to magnets. No. 1 would be the
strongostprovided the current were not sufliciont~
Iy powerful to maguotize it to saturation,

MiNenrALS, RTC.—Specimens have been re-
ceived from the following correspondents and
examined, with the resalus stated :

J. Ho Po—Nos. L2 and 3 ure ditferent varieties of
mica schist, No. 4 Is a chlorite schist. Not valu-
able.~G. P. H—The black Is hornblende rock.
The red is granite contalning a potassa felspar.
Hoth contaln s small percentage of fron, but not
sufficlent for extraotion.~G. B. LIt does not
contain fertilfzers, and is valuable for building
purposes. R, W, C.—It is sulphurot of ron—I. H,
M5 and G, Q. R.'s spocimens have not Mtﬁ

celved,
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Cem dlide, Tlunghtaliag & Riviter Y%, 40 | Prpe coupling, K. A. Leland ceeneeese 199,000 | On appeal to Examiners-in-Chief.

Can, dealing, J. A. Rebineon..... - 19,30 | Pige coupling, W. A. Lickiss cosveneeecee VI35 | On sppeal to Commissioner of Patents

Can, shiget matal, G. 11, Chinnock . S.252 | Pipe alr vale, water, Stacy & Carroll ceen 179,25 | On application for Relsus, . ...,

Can, sheet metal, A. Prrpente 1, Plstol, spring sir, A. C. Carey 90 e | o e g T A

: .
Carbrake. C. 0O, Senithy 19,28 | On fling & Disciaimer

1T 650 | Platol, spring str, B M. Quackenbush ~ wn
i Car beake, B, ¥. Mewant ] Fistnag ot sed g “t;'”m” ash ets ::f':; ::::n.lvk[::rll-;:!'l-ln: l:o-lc:l‘(n'nn)
Car eoupting., €. O, Mabeock .2 ™, PP on for Design (5 yoars,

t Planing knife scales, machine for, A, If, North. . 195 22
| Planter, corn, J. Clarridge

Planter, eorn, Sapp, Clay, & Frost
. Flanter, cotton seed, J. Clarridge
AR Mow, J. N Manroe

Pocket for wearingapparel, R, Gibbhons
LR Posket, malety LT, Green

: Car oom & O. W Johsson

i Car conpling. K. Wehber

Carwhee! snnenling pit, G W Mooers

Car window, maliwsy, J. L. Joyee
Carriage curtaln Hgbt, G, L, ¢ randa)

‘ Carvisg machine, Doane & Thomas
Coment, tank for sephalitie, O, M. Warren
Chalre, Bat rack for, Nolts of of

i Chickes coop, brending. T. N, Bogers T | reas
Chmrn, F. Se 102 | rre
| Churn, 4. A, Sen 3
-

| Clamp.

On spplioation for Deslgn (14 years)

"\dvmmmmu

Inside Page, onch lnsertion - - - 35 conts n line,
Back Page, onch lnsertion - - - $1L.00 » line.
Engracvings may Aead adeertisements ol the same rote
per line, by measurement, a¢ the lelter pross.  Adver-
tHaenents must be revelrad at peblication qfice as varly

as Friday morning to ‘U'M" N nedd lsane,

wr, Bplak & Masos " ‘)') FAN¢ \Jd ”“Th.;.'n“{'" -Il? name, 10, \P‘

H Claw bar. M. B O : olor, J. T, & K. €, Braen s LD s, SERR. 2 ‘\' - WARDWELL PA

L Cotks and T Jlatantop. . A. Leland LN L)) . vihrsting, J. Yorgle ot ) \ “lﬂ!|A’“"(’I"=|l'l";..:' :hk:'wnl' 'ﬁ‘\’ mu OmlNO m“ lm v“‘w
Coften mill, T. 1. Gaddie o Adama AND DIMENSIONS IN ALL or
Coffee pot, G, W, Hubdard : ] J. Batman
Coller, roiling, D. W_ Hoghes “w LW, Palmer

AIANI FACTURERS AND PATINTI!! bav. QUARRIES,
wenful articles, saitable for the )

w rade =
i acslying Slas mabiaciare aed inrs ‘&T-ﬁ STEAM STONE CUTTER €0, RUTLAND, VT
ress |*
5. O0sborn. . 17 am | Small semples may be sent, samme (0 be Petur relred MOLE PROFRIETORS AND MANUFACTURKRS,

ne platform, 6. Brown
' v | flrsping marhines, tapering bars for

Oatton opener, beater far, " Whiteheosd

lu Uondenser, ejector, J. FV. Guthrie 1.0
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Scientific Aumerican.

HOIST mlSIBLE

FOR ALL PURPOSEN.

10, durable, and effective
umf'uuw ) wwu'vo..m mm B N.Y

PATENT

"OLD ROLLED|
SHAFTING.

o t thin shafting has O per cent greator

:}\mr finish, and s truor to gnge, than -n(y
Iy the most o

rors of tho CRLENRATED

The
srongth,
ov‘lwr In ule rendors It

the #olo manuf
AT. COUPLING, And

l)‘l

eu\“ ol‘uth: 'xgou npnmrod 518
catlo
app

i
NES & LAUGHL
2nd and 3rd Avenues, t‘mnbumh. Pa.
£ cﬂﬂ “mmﬂf:ﬁk and for sale by
s » »!
LR, DANA, & FITZ Boston, Mas
oﬁ{‘ Lk Cita '( Chambers Bt

Milwaukeo, V

4. Stuby Flles Tools & Steel, |-

)hchlnma‘ ¥Fino Toola. Jewolors' and

Engrayvers' ﬁupl!mv Lathes, Chuoks,

Reamers, Morse

nd -null 'l'ooll of all kinds,

ractical workmen. Hu-

Ewery  Paper, Grobet's

Swiss Flles, Dracket Saws, ote, Agent

for the Almond Drill nck Hest and
chenpml ln the market.

.00
i}“lon 'l?.‘.l\t!tw“ ork.

10 the cxxnlnu. and
roturn from wy point in
the Unlon. This comes

withia the grasp of every

mdlhhpcxr'hom sufficlent enter-

pﬂnww‘nﬂ - ralsing a amall club
subscribers 10 THX ILLOSTRATED WREELY.

SQA sour address on posta ) card for clronlan,
lu'. !hod 1 three cent Stamps I specimen

10 doslrod,  Addross
cg.\s ‘Ll'CMl & CO,, 14 Warren St,, Now York

ACTORIES TO LET,AT HAVERSTRAW,N.Y .,

on Hudson River, —Two lurge Brick Fuctorion, re-
spectively 8 storfes, S0, with extension 1 story #ixas,
and 3 stories Wx33; abundant water power in each; tur-
bine tnd overshot wheels; Rallroad and Steamboat Com-
municatfon with New York. For particulars, address
JOHN PECK. Haverstraw, N. Y.: or upply at rallroad
otice, 81 Broadway, where photosnphs and full descrip-.
(Ion may be bhad.

Wood-Working Machinery,
Such 85 Woodworth Planing, Tonguelng, and Grooving
Machines, Danlei’s Planers, llthnrdnon s Patont 1m-
proved Tenon Machines, .\lurtl-ln{ Moulding, and Re-
ul"r \ln\ih\n?. Anu \\oml Working \llchlm-ry gene-
m anufactur
b 'n'nrun\ RUGG & RICHARDSON,
25 Sallsbu ury Street, W on't-lcr Mass,
l‘hopfurmerly occupied by R. BALL & 00.)

OYFUL News for Boys and mrl- 2y
o) Young and Old!!! A NEW IN-
VENTION just patented for them !

Fret Sawing, Scroll Sawing,
Turnivg, Bo nz.Drillinx.hrlm -
ing, Po fisnin All on one Cab
uet Lathe, on “ hccln.
" rlc« from 25 to #%0. For I'nmkhln
addro EPHRAIM BROV
Lovrrll Mnss,

GEO.W.READ & CO.,

STEAM BAND SAW
AND YENEER CUTTING MILL,
18 to 200 LEWIS ST., foot 5th and 6th Sta., E. N.
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS.
The LARGEST STOCK ! The GREATEST
VARIETY ! The Lowest Prices !

fr‘ Enclose Stamp for Catalogue and Price-L1
Jrders by mall promptly and falthfully executed

L
', Y

Small Tools of nll Kinda; also (.).J\lt WHEELS, parta
of MODE and materials of all kinds, Castings of
Nmall |J|Ihr- Engines, Slide Hests, ote, Catalogues froo

GOODNOW & WIGH l MAN, & Cornhill, Boston, Mass
E'XXLERS.
The very best In the United Statos are those of the old

snd wollk
SWHEE

wn

t, MADDEN & CLEMSONY

brand, They w had from dealers everywhers; or,

In large qua’ tities, direct from the manufacturers
MADDEN & COCKAY \P FILE CO,,

Send fo, Price-list Middletown, N. Y.

FRICTI00f Q1S %R S:
FRIGTIONTIOISTING ENGINES,

‘smiummﬂ | AND FRICTION [DFHISBIE &0
PECIALTY .PULLEYs‘NLw HA\

|

INDIA RUBBER,

For Inventors and the Trade, made into any pattern at
short notice, ¥. H, HOLTOX, 8 Gold 8t,, Now York
Established In 150

FOREIGN PATENTS

THE CENTENNIAL.

Thers (s o doubt that our Centennial Exposition wil
steract 10 our shores multitudes of representative people
from all parts of the world, snd they will take home with
of our best fmprovements to Introduce Int

thetn many
thelr owo manufactures

Al unususl opportunity will be offored for selling to
those people such forolgn patants as have been secured on
good American Invantions In the respeotive
from whieh theso

countries

visitars eome

AL e reducod prices for which patents are obitained
abroad, our people will lose & chisnce not Hkely to ooeur
SEaln, If they do not avall themselves of the opportunity
of securing thelr Inventions 1n forelgn coutitries st ouce
A0 88 L0 bave thelr patents ready to pegotiate during the
coming » D

For oost of patents (o the different countries and the

conditions on which they are granted, sand for pamphles

oontaluiog fall Information

Addross MUNN & 0O,

1 Poark Bow, Now York
Puancw Orrics, cor. F and 7t s

Washiogton., . ¢

AT EXTREMELY l.(l\\' PRICES: 12,000 1bs,
willen buokm Hammor.
N Nonll Hoating Furnaces tor Anthracite Coal,
Iron Anvils vach welghing 20 1w, and' over
21wo slulnnllv Holt Cuttors, cuts & In. to 1% ln bolts.
chines, 1 Rotary Nut Tapping Machine, ¥ Spindles.
hults, 1 Punehing Machine, punc
through 1 In, lron, 1 Punching M
lmn-'hr- 180:16 In, hole through % in, lron, 1 Plate
Alllgator Shear, cuta 1o 34 n. rods, 2 Rotary 11
ndfu-mlnlc 1 Link Boring Machine, bed & 1t
o X in. bolts 1 Bolt Heading Machine,

CEORCE PLAOE

STEAM ENGINES FOR SALE.

1 offer the following very superior Todd & Rafferty En-
nes for sale at greatly reduced prices: One 18x8s, one
AX18 (sawrnill), one 13x14, one 11x3 (. one 1003, one 9x%,
one 716, one 5x10 on legs, one Sxi2, portable one 8xi6,
double holsting; all first class and entirely new. Also
various sizes and kinds of Boflers. 1. will also furnish

‘n‘clncal!um and estimates for all Kinds of rope and bag-
K n‘ m:cmm-r) Send lurdcchrlp(l\r clrcularand price.
Dr. A. W, Chaso, author of Dr.

Chuo\ famous lept-. oto. Deowaro
A \Vl'.l'.l\ m Am'nu ()ld .k \ oung. Male & Fe-

% mwale, in tlwlrlocnllz Terms & OUTFIT FREE.
Addroas l' 0. VICKERY & CO.,  Augusta, Me.

m lhrcln)’

TODD,
b cw \nrk or Paterson, N.J.

NAS!S Family FPhyslolan uud

SIODND l!cil"l’ B00K (s the only Now
o( a reprint of the old book in imita

tion of tho genuine new book here

announced: Sells at sight.  Agents

wanted. Sample Coples Two Dollars

Addross CHASE PUBLISHIND COMPANY,
— Tﬂ“lo. Ohio, Sola Publishers,

ATENT DOUBLE ECCENTRIC CORNICE HRAKK.
Mnnuuc(urfd by THOMAS & ROBINSON, Cincin-
Send for Clroulars.

astl,

ARE THE CROTON & SAVE THE COST.

Driven or Tube Wells

furnished to lnrm' consumers of Croton and Rldgewood
Water ANDREWS & BRO,, 414 Waterst, N. Y.
who Lonlrol mc nnlom fanrccn s American Driven Well.

ing & Matching.

Monldlng Re nw ng, and Tenoning \lnchlnel Scroll
General Wood- Working M, nery.
JOHNB. n(th.\’L‘k S SONS § Matt ln N X.

Send for Catalogue, Liberty BN

city.

IG PAY to sell our RUBBER PRINTING STaMrs. —
Terms free. TAYLOR & CO., Cleveland O.

INE TOOLS OF ALL KINDS—Foot Lathes,

Scroll Saws, Twist Drills, Taps and Dies. Send
6 cents n stamps for 1llustrated Catalogue and Su lf.ple-
ment, ‘ild’u.h‘i().\ & TYLER, 16 German St. Iti-
more, Md.

A MONTH—AReN(S WALICA evern
where. Business honorable and drm
rlu: Puuculm sen' free. Address

"‘{TH &CO., Su lou‘- Io-

\\ln hole through 816
hine, clica ¥
Shears, recelves blades 3 in. l”“t and will shear X In
NS, In

long, with two hieads
hoeads X 1o,

l2l cm:mbora & 103 Reado Sts., New York.

Second Hand Machmery

Ferrls & Miles Steam Hammor,
Keverborutory Furnace with botler attachied, conuected with 3,000 Ihs,
12 Round Opon Hearth Forges (Wrought lron)
1 Ollver with two Hammers.

11,000 1bs, Ferris o
Hammer,

11 Wrought |
1 Boment 4 In, Bolt Cutter ]
1 Die Dressing Machine, 2 Double Nut Tapping Ma
1 \In.:l: spindle Cluteh Bolt Cutter, cuts & In, 1o X 1n
iron 1 Panching Machine, punchoes 1 in, hole
lhuuu.h X In Irv-n 1 Punehing Mae Il.ln- .
ron, |
1 Chan el Bar I'rlllln. chine, with two Spindles |

1 HardXway Holt Ilcmllhu Maching, heads |
bolis 1 Bivet Heading Machine |

in. hole

toXIn

\, ACHINERY OF IMPROVED STYLES FOR
l making SHINGLES, HE ADING, and STAVE
Als0 GUAGE LATHES for TURNING [IANDLES, &
makers of Laws Pat, Shingle and Headlng Rawing M
chine. Address TREVOR & CO,, Lockport, N

I{Ilu.l- 8 FOOD yor l\r ANTS & IXVALIDS 18 the stand
anl prep mulun u( its kln-l In Eongland and America
ent, nddre 4]

UNCHING
DROP anssxs & PALKER '.'E.*:; (i

SHAFTS.PULLEYSHANGERS

For the ||.-.| md ( Iu-n

COUPLINGS ETC.

In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Philadelphis, and ™ Liberty 5t., New York.
Price lista nnd pamphlets on applieation.

BLAKE'S PATENT
Stone and Ore Breaker

Crustieaall hard and Brittle Bubstances to
any required size, any kind of
STOXE for HOADS & RETE, &0,
Address BLAK

New llnuu. Coan

DVERTISERS DESIRING 10 REACH Coux-
f‘ Y readers can do 50 in the cheapest and best mant |
ner by using one or more sections of Kellogg's Gres-
Newaspaper Lists and State Divislons, Good medium for
Patenteos, hyr {llustrated catalogue and colored map,
lddn un A hFLLOG(, ")J-cknun St., Chlcago, 11,

BOILERS

:NGI.NES_ :

. .) n dn at home. \xn nts Innlrd vutdt and
'\'I terms lru.' TRUE & (n + Augusta, \l-lnr

MPROVED CEMENT l‘ll’l" MACHINERY —

tfor making either bevel or hub. Joint pipe—furnished,
and use of same licensed under patents establishod by U5,
District Coart. Forfmherlnlnrmulun nppl to CExxxy
Prrz )hcun: Pu'm' ASSOCIATION, ford. M»

AIR AND WATER TIGHT.

]ﬂl““' TO MAKE SPIRAL SPRINGS. By
Joshua Bose, With three engravings of the tools,
which are caslly made, and complete practical directions
for workin Imlmllnx Hardening an Temp--rlug Price
10 cents. Contalned In BCLENTIFIC AMERIOAN BUPPLE-
MENT No, 2. To be had at this ofice and st all News
Stores throughout the country,

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Public,

Price, { Horse Power .8
odod = g¥ kn
" o "
' Blg
1+
BT ’

Price of Statlonary Engines:
Without Bollers,
l)l-nr,-. l‘n\--’l

!
110 Mg Horse

380

Power

121015 " Tll
Send for Hustrated Clreular

and Price List

H, B BIGELOW & CO,,

New Huven, Counn,

por day at home,
freo

Bampies worth §)
Portinng, Me

$56 to $20

MACHINERY,

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYN, COUPLINGS, DELTING, &o.
. Send for Hlustrated Catalogue and Price List

Mixsox & Co,,

GEORGE PLACE,
Genoral Agent for the TANITE B SOLID EMERY
WHEELN \-"‘\HI\I.KI I:Iu.\l\llll\bl&\

W1 Chambers & 108 Hoade Bta,, N. Y, Oty

m 2 P 3
Todd & Rafferty Machine Co.
MANUFACUTURERS OF
' colobrated Greeno Varlable Cot-Off Bogine, Lowe's
Patent Tabulur und Flue Bollers, Pisin 8lide Valve Sta
tovary, Holsting, sod Portable Eagines Nollers of all
'.llmll Steam Pumps, M Gearing, Shatfting, &« sk,
Dagxing ) Filax,and ”'“-l' \lu uinery
o N Manafacturing Co,'s Machin
(lovernors .¢v‘| Stop V
Differential  Pulley- Do
IERTY STHEET,NEW \‘ll.h

NEW JENRSEY

sk

|uv'| YA
WARER
WOIKS,

YOIM L1
PATERMON,

HRON BHIDGE BUILDING—A complote

saription, with dimensions, workiog -lnmlnr-.
rospectives of Glrard Aveoue Bridge, Phlindeiphis

Vith foundations of plera Ten ongravings. FPrice 3
onts Contalned In Nos, 1, 2, and 4 of SCIENTIFIC
AMERIODAN SUPFFLEMENT, 10 conta por copy To be
od At this oMos stidd of all news agents

TO ELEC TROFLATERS,

L Qulluhue g " Little Giant" Steam Engine.

KNAPP’S PATENT BUILDING BLOCKS OF WOOD

In Imitation of Stone, for the Construction of Houses, Barns. and ather Bulldings.

.
-
-
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s -
S -
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= -
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- z
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- -
~ -
= =
- T ]|
b -~
A =
= -
-
Pt =
3;: §# For further information, send for Circular

PHILO AND IRA KNAPP,
Pausbury, Conun.

E“ ELERS, AND
TCHMAK
BATTERIES, CHEMICALS, A\\l) )I.\TEHL\L\ in
sets or slnglo, with Books of Instruction for Nickel,
Gold, and Sliver Platin, THOMAS HALL, Manufac-
turtnu Eloctriolan, 19 Bromfield Streot, Boston, Mass
nhmrnu vd Lnlnlouuc sent frvu

The HOADLE Y
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VALVE.
THE BF.ST. MOST ECONOMICAL ENGINE MADE
END FOR CIRCULAR.

(h:J.G.HOlDlEY CO0. LAWRENCE, MASS.

STATE WHERE YOU SAW THIS.

F ELOCIPE
struction,
nlsoby fool tread
RICAN SUPPLEN
and of all nows agen

CELEBRATED FOOT LATHES

Foot Power, Back-gear
Lathes, Small Hand and Power Pls
era for Metal, Small Gear ( utte ™,
‘ll‘ll h ats, Ball Machine for Lathes,

DE CARRIAGES, OF LIGHT CON-
fast speed, W rk-\l by hand oranks;

le Nlustrated (o SCIENTIFIC AME-~

T No. %, To be had at this office
Price 10 cents

Foo Saws, Hght and he m).
¥ ircular Saws. Just the
thing for amntenes and arel-

snns, Selling evorywhere, send for
Mustrated Catalogues

N.H. BALDWIN, La A, N. M

PATENT SCROLL SAWS
Is Seroll and Band Saws. Over 30 Ma
AND LESS PRICH
EUAN & CO,,

md & Central Ave., Cinclonatl, O

Our spes
chine

Inlty
# 1D e

SUFERLIOR TO ALL
CORDESMAN,

gonoous,  Guarantood tenslle stre
An invalushle substitute f

RPN

"I or Cast [ron requiring great strengih
send ‘for clr vular and priee st 1o CHESTER STEEL
CASTING €O, Evelina 5t., Phlladolplia, s

BEAUTIFUL EVER-DBLOOMING

ROSES

saitable for tmmedlate fi \ulln;.
Filye aple lu|h| V
[l

¥y dollar

G 1 IIH' TO ROSE \

o0a0 Trom over Jou Ahesl sorts Weare

o Nose-Growers In Al nmlow pur

) ake Aeir own seiectip sinction

umuum- od,  Address THE DINGEE CONAKRD
O, Roam Guowsns, West Grove, Uhiester Co., Pa

TRV l of cheaphoss, compag toem, wvo nuumv.
I*, Bollerand ¥ uglue,

ower,
E nth. 13,
140

TRL " “ " Fos )

- 5. A WOOD'S M ACHINE Co.

29

: COMPRESSORS

llla
FOR ALL PURPOSES

ASPECIALTY of HEAVY PRESSURES,

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

BRADFORD MILL CO,

worensrs o Jas. Bradiera o Ce,
MANUFACTURENS OF
Fronch Buhr Millstones,
rortabls Corn & Flour Mills,
! Smul Machines, sfc.
| Also, & rs ln Boltiog Cloths and
Guneral MU Furnishiog.
OMoo & Faotory, 168 W, 24 88,
4 CINCINNATL, O.
— J M Awurt, e, W.R.Duslap, See,
o PRIOE-LISTS SENT ON APPLICATION.

PATENT

Planing and Matching

and Molding Machines, Gray and Wood's Planers, Self-
olling Saw Arbors, and other wood-working machinery.
o §9 Liberty Sc., N. ¥

sSend for Clrenlars, ete. ¢ 1T High St.. Boston.

OTI S’ SAFBTY HOISTING

chinery.
No. 348 m-n,um,\\ wh

By 0"‘ & C0.

|

‘NIAGARA ‘STEAM ] PUMP

oW Pearl St,, Brookiyn
{ Agency, A.Aller % Liberty 5

Norman lluhhnrd,

SOLE MANTFACTURER,
EXGINES AND BOILERS,

Pulleys, Shafting, and Hangers
a Specialty.

We will start you Ina .JAnos you
can make §5) s week witnout capital
casy and rrlrcdab ie for elther sex
Agenta’ -u;.;‘yln %1 Bowery, N. ‘

NO
'MONEY

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &ec.
~¢nd for (Alr;‘lu,uc DAVID W, POND, Successar 1o

LUCIUS W. POND, Warcester, Mass.
i DO YOU Male or Female. Send your ad-
dress and get something that will dring
WANT v..u in honorably over $150 3 month sure.

n\rulnn lnlon. 138 Grecuwich St

New-York.

MONEY !

Lathes, Planers, Shapers Dnlls

Gear & Bolt Cutters, &e. E. GOULD \el’l'k N.J.

Water  Whesls,

Maore than four times as
wany of Jas. Leffel’s Im
\rnwd Double Turbine

Vater Wheels in operation
than any other kind. N
sizes made, rangiog from
3y to 8 in. diam. under
heads from 1 to 330 ft. Suc-
comful for every purpose
Large new pamphlet, the
fnest ever published, con
talning over dne lostra
tions, sent free 1o parties
Interested (n waler power

JAS. LEFFEL & CO
Springticld, O., & ¥ Lib-

erty St. \r\l York Clty

\T}JL NAME STAMPS
b)) STeEL STaxr Wonks, 212

Post pald for 15
Chapel St., New

rer letter

l’h\ e, O

\ ANTED-—By a practical Steam Boller Maker,
to purchase lrr:r..' fnnld

! sultable locstion 1 rting one
| SiE \\l I’HIL} R, care l in Coml

JVHOW 1T I

As urule,

It pays best o ndvertise what one has to s
or wishes to purchase, 1o pape
.

™ having the ary et -
oulation among the s Of porsona likely e Interested
In the article. Par £ Manufacturt Establiah-
ments (o sell orlease, or who wish Estinsates thade for
Constructing Bridges, Dams, Iron Bulldings, Furnaces,
Heating Apparatus, Steam Eugines, Boflers, Wood and
Iron Working Machinery, Agricultural Implemoents, or
Contracts for Engineering Works of all kinds, will Aind
that (t pays to advertise In the SCIENTIFIC AMER]-
CAN

The value of the SCIENTIFI
vertbsing medium cannot be

es havin

AMERIC
over-estimated It gues
Into all the machine and workshops (n the e« . and
In taken at the principal Hbraries and reading rooms 1o
the United States and Enropeo

AN s an ad-

runtry

The SCIENTIFIOC AMERICAN and SCIENTIFIC
AMERICAN SUPPLEMEXNT a larger clroulation
than all other papers of thelr kind in the world cot-
bined : and at no poriod since the commencement of the
publication of these Kiy clreulation

have

papers has the wos
been as large as at the present time

The actoal tssue of the SCIENTIFIC AMERICAN
42,300 per week, and of the SCIENTIFIC AMENI-
CAN SUPPLEMENT, 13,000, making the combined
clroulation, G:2,300 cvery wook

I nnythiog s wanted In the meehanieal Hne,
for itin the SCIENTIFIC AMERICAN

Ltone hasa patont or muehinery to sell, advertise in
the SUTENTIFIC AMERICAN

Ifany one s exhitdting st the Coantennial, 1t
thom to adyertise where they may be found

advertise

will pay

For mies
paper

son the Arst column of the last page of this

The Suﬁi)lomont.

Noxt to the BCIENTIFIC AMERICAN, the SCIEN-
FIFIC AMERICAN SUPPLEMENT bhos the largest elr-
culation of any paper of 1ts class published. The SUIN
PLEMENT Is & distinet publication from the SCIR
TIFIC AMERICAN, and has o large olrculation othos
than the subsoribers of the regular edition
Torma for advertialog ar very low, as follows

Baek age,
Inaicle page

AMOng

Linted cover e, o Hne ) Baon
¢ o line | INSRMTION,

Discount for large space, snd to (uarterly advortise »,
Address the publishorms,

Munn & Co.,

X X0
Sead forQirenlar. A.C.GartanvesCo ,\l..m-.\ma N.Y

47 Park Row, New Yark,
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- Scientific

American,
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[JuLy 8, 1876.

Thisls the Jowest-priced Planer and Matcher
in the market. Iuis also easter nra-n!c.l, and
runs with loss power, roquiring only from (tos
horse power 1o plane and mateh Hard or »oft
lumber. It can be ehanged from a planer and

tchor to a surfacer (o one minute the

ver muet be v 4 ar pudlication afice ar
early ar Priday mormng to appear (n next (e,

The Tanite Coi

STROUDSBURG, PA.
EMERY WHEELS & GRINDERS

fnluao on WESTERN HEAD QUARTERS
J

. heel srindl
G o A N i

LIN, 1%
f1e delivered free of frelght In any part
o West, on receipt of Hst price ll:d:‘!ﬂ(’f;

Portland and Keene's Cement

From best London Manufacturers. For sale by
w.'lA)IR! BRAND, &5 Beekman St., New York,
A Practical Tremise on Cemeont furnfahed for 3 centa.

SCHLENKER'S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.

HOWARD IRON !IORKS,

uflalo, N. Y.
g~ Send for Catalogue. @22

JFOB SALE. BORING MILL TURK

.y in. l’.‘dld‘l)lralll. l\s::‘( oA %ol
. fand Shear, $30; 181n. t. Planer,
c:..hx#gr:. § ft. Flaner, $350; 85 in. 164 ft. Lathe,
$40, 3 hand -at SHEARMAN'S MACHINERY DEPOT,
29 Arch Street. Philadelphis, Pa. Y

SPECIALTIES IN HARDWARE.
We Bare unuwmaily complete facilliles for manufacturing
ptiy—Economically and Well,
almost snyihitg—however large or small—in any metal.
§¥" Correspondence with models soliclt

od
THE HULL & UELULEN CO.
Daxprey, Co

ATHE DOGS, EXPANDING MANDRELS, STEEL
J Clamps, &c. for Machinists. Manufsctured by C. W,
LeCOUNT, So. Norwalk.Ct. Send Zor reduced Price Liat.

!20&(@[’5' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Booes, Ores, Sand, Old

jes, Fire Clsy, Guanos, Ofl Cake, Feed, Corn,
Corn and Cob, T oo, Sauff, Sagar, Salts, Boola,
.‘zm. Coffee, Cocoanut, Flaxseed, Asbestos, Mica,
etc., and whatever cannot be ground by other mills,
Aiso for Palntx, Printers’ Inks, Paste Hlacking, ete.
JOHN W. THOMSON, successor to JAMES AR~
DUS, corner aof White and Elm Sts., New York.

[ESTABLISHED 1846.]

Mumn & Co.’s Patent Offices.

The Oldest Agency for Soliciting Patents in the
United Sintes,

THIRTY YEARS' EXPERIENCE.

MORE PATENTS have heen seeured through this
apency, st home and abroad, than through aoy other in
the world.

They vmploy as thelr asslstants a corps of the most ex-
perienced men as examiners, specification writers, and
draftamen that can be found, many of whom have been
selected from the ranks of the Patent Office.

SIXTY THOUSAND ioventors have avafled them-
seives of Munn & Co.'s services In examining thelr in
ventions and procuring thelr patents.

MUNX & CO., in counection with the publieation of
the SCIENTIFIC AMERICAN, continue to examine In-
ventions, confer with Inventors, propare drawings, spe-
cifcations, and assignments, attend to fling applications
1a the Patent Office, paying the government foes, and
Watlch easch case stop by step while pending before the ex-
sminer. Tois Is done through thetr branch offce, corner
¥ and Tth streets, Wasblogton. They also prepare and
file caveats, procure dealgn patents, trademarks, and re-
lsanion, attend to rejected cases (prepared by the Inventor
Or other attarneys), procure copyrighta, sttend 1o inter-
ferences, give written opinions on matters of Infringe-
ment, furnish coples of patents, and, In fact, sttend to
every branch of patent husiness both In this and In for-
wlgn countries.

A special notlce (s made In the BCIENTIFIC AMERI-
CAN of sl Inventions patented through this agency , with
the name and residence of the patentos, Fatents are of-
ten sold, In part or whole, Lo persons sttrseted to the in-
vention by such notice,

Patents obtained tn Canads, England, France, Delgiom,
Germany, SGasmda, Prassis, Spatn, Portagal, the British
Colonies, and sll other countries where patonts are
ETantad, st prices greatly redoced from former rates
Bend for pamphiet pertalning spe cially to forelgn patents,
whieh states the cont, time granted . and the requirements

or each country.

Coples of Patents,

Persons desiring SEY patent lssnued from 18 to Xovem-
ber 3, 1IN, can be supplied with offeinl coples at res-
sonsbie cont, the price depending gpon the extont of
dArawings snd length of spectifications.

Any patent lsued since November 77, 187, at whieh
time the Patent Otfice commenced printing the Arawings
and spocifications, may be had by remliting to this of
fiee 1

A copy of the cluims of any patent tawued slnce 153 will
ba furaishod for §1.

When ordering coples, plesse to remit for the same as
ahove, and st namn of patentes, ttle of Inventlon,
and date of patent

A pamiphiot contalutng the laws and full directions for
oMalning United States A band
sowely bound Referey contalne 1&
A and many engray * Important ¢
petlenter and mechanic

patent ot free

e Book, gt
¥ and ta) every
S0 Is & weeful handbook of ref
erence for everybody. Price B ocnts, &

Addrees
MUNN & Co0,
Pobllshers MUIENTIFIC AMERIC AN,
37 Park Wow, X, Y.
Praxcw Urrios—~Corner F and 7th Mreeta, Wash-
agton, D.C

edgrs

alled free

right hand mateher head spindie rans tn bear-
Ings ¢ast on the frame, and (s ontslde of the
lu“‘ﬁdlh the planer will plane, And saves J
necesslly of remoy |n‘r the right hand gulde
sarface the full width of the planvr head
The adjustable or left hand maicher spindle
does not come above the planer bhod, conre
quently does not bave to be jowered whon the
matcher head is retoved for surfaclog. The
chip breaker s welghted, and gives a uniform
pressure elther with s light or heavy eut.  The
eutter-head boart ¢ patent self-olling
bearings. The lower ends of m herspindle

run In our patent self-ofling e, And urn
equal to the best In use The loose pulley m
back countershaft bas C. Pardy's patent self

ofling loose puliey cure, which will hold oli
for from one to two months, Every part of
the planercan be reached forsdjastment with

out getting into or under it,  The price of this
planer ts so Jow that 1t Is within the reach of
any one in want of & planer and matcher For
moall country towns, Of (0 use In sawmilis
where a moderate amount of planing {s re-
quirea, It Is equal, If not superfor, toa heavy
high priced tmachine.

Working Models
And Experimental Machinery, Motal or Wood, made to
urder by | J. F. WERNER, @2 Center St,, N, Y.

REYNOLDS & CO,,

1453 EAST ST., NEW HAVEN, T,
MAXUFACTURE

Lron and Steel Set Screws, Round, Square, and Hexagon
Mead ; Machine and Cap Screws; Plano, Knob, and Lock
erews; Machine, Bridge, and Roof Boits, Bolt Ends,
Blanks, Nuts, Washers, etc., of every description.

send for Price List.

Brayton Ready Motor.

It has no boller, is safe, economical, started by any
one 1o one minute, occuples small syace, and gives an
unsurpassed steady, rellable power. Address

Penna. Ready Motor Co.,

132 N. 3d St., Philadelphin, Pa.

The BEST MILLSTONE DRESSER-GRISCOM
& Co.. Manufacturers and Patentees, Pottaville, Pa

FO’R T ATERT ITWPROV

THE
MACHINERY,

We have sold 160 of these planers within the last % months, all of which are giving good satisfaction.
groove from 14 to 15 1o, wide, and sarface from X to #1n. thick, at prices varying from §25%0 to 32

FRANK & CO., Manufacturers of Wood-Working Machinery,

M facturd SPOKES, HANDLES, AND HUBS,
.ﬁ?::m:f?:.'ﬁfnfﬁos. cor.2d & Diamond Sts.. Phila.

PLMTONUL werTas

Machinists’ Tools.
New and IMpROYED PATTERNS,
Bond for new (llustrated catal

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

PORTLAND CEMENT

Remit 10 cents for Practical Treatise on Cements,
S. L. MERCHANT & Co., 76 South St. New York

Niagara
SteamPumpWorks

ESTARLIANED 1806,

CHARLES B. HARDICK.
No.23 Adnmnws Streer,
BROOKLYN, N, Y.

6 Frorsges,
FOR YOUR SHOP.

Send J¢. stamp for eatalogue to EMPIRE PORTABLE
FORGE CO,, Troy, N. Y. 2] =

HE CENTENNIAL INTERNATIONAL EX-

HIBITION OF 187.—The full History and Progress
of the Exhibition. maps of the grounds, engraviogs of
the bufldings, news aod accounts of all the most notable
objects, ar= given weekly In the SCIENTIFIC AMERI-
sz ﬂl‘l‘!‘l.ﬂ ENT. Terms, $5 for the year; single co-
plos 10 cta, To be bad st this ofice,and of all news agents.
All the back numbers, from the commencement ob Jan
aary 1, 1596, can be . Those who desire 1o possess a
complete and splendid Ilustrated Record of the Centen.
nia) Exposition, should have the SCIENTIFIC AMERI-
CAN SUPPLEMENT.

For Walks,

THE ONLY FORGE WITH

l OGERS' TANNATE Y

OF SODA DOILER
SCALE PRE NTIVE,
JOS. G. ROGENR & CO., Madison, Ind,
¥ Bend for book on Bollor Incrustation,

M., SELIG JUNIOR, & CO,
Importers of American Maelilnery, Tools, Aur‘nullnn\l
Implemeonts, Wholosale and Export Hardware and Ma-
chinery Merchants, Est'd 1866, s Queon Victoris 8t,,

2 LONDON, E. C,, EXGLAAMD,

thaped or Crude. farnished snd set for Bonng Noeks
Dressing Ml Bturrs, Emers Whools, Grindstones, Hard
ened Bteol, Calender Rollér, and for Sawing, Turning, or
Working Stone and other hard substances ; algo Giaziers'
Dismonds. J. DICKINSON. 66 Nassau 5t .\rw York

EHIGH UNIVERSITY.—TUITION FREE.- |

4 Civil, Mechan!cal and Mining Englneering i Chemis- |
try and _\I-'ullu.-.P'; A Classtcal Course; Fronoh and Ger
man; English Literatare; International and Constite.
tlonal Law ; Py rtmmg) and Cliristian Evidences, Addros
The HEV .JOHN M.LEAVITT,D, D, Pres., Nethiohom, 1

IRON
L> " BrAmS R GIRDERS

g "N :
l HEUNION TRON MILLS, Plteaburgh, Pa
Fhie nttention of Koglneers and Arolitoo enlled
1o our Improved Wrought-Iron Deams snd ‘”::‘hl‘:l :“r"ﬂ‘
entad), in which the ¢ ompound wolds hotwoon the -‘nm
and fanges, whloh have proyed so obsationable (o the old
mode af manufaeturing, nro entlre Iyavolded, Woarepre
sared to farnish il sizon At tarme ha favorablo as can bho
ined elsewhiero, For dosoriptive Hiho rapli, nddress
egto Brothors & Co, Unton Tron Mills, utabargh, s

| Of side screws and washers, and oan be re

z "2 Co

=2 1C Gan\ @

= E@SHNCORD A

> N

The Standard—Best Stook—Finest Finish-

MANUPACTURED ONLY BY

D, ARTHUR BROWN & CO. Fisherville, N, ¥,

ROOTS’ PATENT PORTABLE FORGE.

ADAPTED TO

EVERY VARIETY

OF WORK.
FORCE BLAST BLOWER.

THE ONLY EFFECTIVE FORGE MADE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
§. S. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK.

EAGLE FOOT LATHES,
With Seroll and Clrafar Saw Attach-
menta, Siide Rest, Tools, &, ¢ nlso Small
Engine Lathos, Motal Hand Mlauers, &o.
Noutost designn, suporior fnfsh. Low
Prices. Our new Ustslogue dosoribos
these and every tool necossary for tho A«
atour or Artizgan, Send for (L,

WM, L, CHASE & CO,

o & 7 Liberty 8t. New York.

WHIPPLE'S
Patent Door Knob.

Awarded a Bronze Medal at the Amerioan Tostituto Falr
for 1554, The Judr\nu 1 'Wo conslder this method of
fastening DOOR KNOBS a groat fmproyement over any-
thing yot invented for the purpose, ss It obviates the nse
Inted 1o sult
auy thlckness of Doors.'' Send for Clroular,
TUHE PARKER & WHIFFILE COMPANY,
Wost Mertden, Conn., or ¥ Uhambers st N, Y.

SNYDER'S LITTLE GIANT STEAM ENGINE

The Best v Dne:HarsaPewen w

POWERENOIN

WARD B SNYDER
A Fulter

NE w yony

A VERPECT
NEWS |’Avl" l‘%l( FILE.

The Koch Patent File, for oressrving newspapers
magazines, and pan 1ets, bas boen recently lmpru\«l
and price redaced bacribors Lo the BOIRNTIFIO AN-
ENICAN and SO1eN AMERIOAN SUFFLENENY can he
.'M»;-Hr') fur the low price of §1 30 by malh, oF §1. 25 ot the
Wfce of this paper Heavy board sides; inscription
R IESNTIFIO AMERICASN.' 'n gihh Necossary for
eve y one who wishes (o preserve the paper

Alddrew
MUNN & CO,

Publishors SCIENTIFIC AMERICAX,

We bulld two sizes, 10 surisee
For further Information, sddress

onomist Planer <& NMatcher.

—dl !
- > T
- ‘; [! o P
;,
A\
\ o A
ﬂu‘-’ N ic

& and 34 In. wide, and tongue and

No. 176 Terrnce Streot, Dufiulo, N, Y.

| NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH AR SPACE” IMPROVEMENT,
Saves 10 to 2 percent. CHALMEKS sPENCE CO,,
Foot E. #th St., N, Y.; 132 N. ¥nd St., St. Louls, Mo.

DAMPER BEST A¥D LEVER

REGULATORS GAGE COCKS.,
MURRILL & KEIZER, 44 Holliday St., Balt

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B, FRANKLIN, V. Pres’t.  J. M. ALLEN, Pres’L
1. B. PIERCE, Sec'y.

NOYE'S

ingWorks

are the largest In the United State™ They make Burr
Millstones, Portable Mills, Smut Machives, Packers, Mill
Pleks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send for ( aulo&ue.
J.T.NOYE & SON, Buffalo, X, Y.

OF THE

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first duy of January,
1876, & new volume commenced. It will continue
to be the aim of the publishers to render tho con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer.

No person engaged in any of the mechanical pur-
sults should think of doing without the SCIEN-
TIFIO AMERICAN. Every number contains from
six to ten ongravings of new machines and (nym-
tions which cannot be found In any other publica-
tion.

The SCIENTIFIC AMERICAN {s dovoted to the
interests of Popular Sel y the Mochanle Arts,
Muanufactures, Inventions, Agriculture,Commeroe
and the Industrial pursuits genorslly; and (¢ is val-
unble and Instructive not only in the Workshop
and Manufactory, but also {n the Houschold, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Recelpts, and Suggos~
tions and Advioe, by Practioal Writers, for Work-
ing Men and Employers, in all the various arts.

TERMS OF SUBSCRIPTION = POSTAGE
PAID BY Us,

One copy Sclentific Amorican, onoyoar ..$3 20
One copy Sclentific American, six mounths. 1.6
One copy Sclentific Americun,throo months 1,0
One copy Scientific American and one copy
Solentifio American Supplomont, both
for one year, post-patd.........ccconnee T.00
The Sclentific American Supplement

A wookly paper, uniform In size with the SCies-
P10 AMERICAN, but o distinot publication. It
contains working dewings of enginoering works,
and elabornto treatises on overy branoh of Solonee
and Mochanies, by cminent writers, ut home und
nbroad, An {llustrated cover protoots the bhands
somoly printod shoets,  Prico, $6,00 por annum
Singlo coples 10 conta,

Remit by postal order, draft, or oxpross.

Address all lotters and mako all Post Offioo or-
dorsand drafts payablo to

MUNN & CO.

327 PARK ROW, NEW YORK.
“ho “Bcientific American ™ s printed with

CHAS. EARU JUHNDUN & CO.'S
Lowbard-sta., Pulladelplia. sng -‘»wlh‘ )’I‘.'.-‘lh:lf
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