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IMPROVED GAS APPARATUS.

The object of the invention herewith illustrated is to fur-
nish private residences, country seats, hotels, railroad de-
pots, and all large buildings with a cheap and efficient port-
able apparatus for the manufacture of illuminating gas. The
engraving shows a front elevation of a complete gas works
based on this system. A is the generator, which consists of
a furnace and oven, made of a cast iron case and firebrick
lining, in which are two series of three retorts each, con.
trived in & simple way, for gradustiog the heat to the dif-
ferent substances, according to the progressof the work.
The retorts are madeof cast iron, and can, itis claimed, be re-
placed at very little expense or labor. They are free from
all danger of obstruction, and they can be used alternately for
oil or steam, as desired ; so that should the oil retorts, by any
chance, become ob-
structed, the steam
can be used to re-
move the obstacle im-
mediately. At Bare
shown the outside
connections of the re
torts, and at C C the
inlets for feeding the
materials of which
the gasis made. The
outside connections
of the two series of
the retorts are at D,
and at E is the stand-
pipe, connected with
the 'd". F! which
secures and shuts off
the geperator from
the rest of the works.
There is also a con-
nection between the
two upper retorts and
the valves, bstween
which is snother con-
nection Jeading by »
T into the generator,
for the purpose of
h'owing off (after the
valve F, is closed) the
gas remaiciog in the
rotorte, ofter shut.
tlog down, by means
of the superheatod
steam.

Inside the ash pit
is & water pan for
oxtinguishing any
spark or coals which
may fall through the
grate bars, as a pre-
caution against dan.
ger to the building if
the generator is si-
tusted in one. By
the pipe shown, con.
nection is made with
the cooler, G, from
which there i5 & conduit to the drip box, H, in which any
condensation is collected, and pussed off directly to the sow
er or drain pipe, by means of & solf-ncting seal. The gas
from the drip box is led to the gasometer, and in the pipo is
A valve to prevent any gas escaping back to the inlet pipe,
Bhould any slteration or repair begome necessary, this valvo
is closed, and the rest of the apparatus is disconnectod with
out danger, The outlet pipe for distributing the gas, to the
various pipes leading to rooms or streets, is also secured by
a valve. Connected with the outlet is n branch pipe under
soul, leadiog from the outlet to the drip box, to collect al)
condensation which bas ot before been gathered. (‘onnec
ted with the drip box pipe isa pressure gage which shows
the pressure of the generator on the gasometer when manu
facturing gas. There is also a pressure gage connected with
the outlet, which shows the pressure carried by the gasomo
ter. 1isanimproved jet photometer, by which the candle
power of the gas is correctly shown st once. Test cocks are
provided to test the hydrogen and earbon soparately, and also
o test them wheo mixed, as a fixed gas before cooling. This
process, the inventor considers, may be sdopted by large or
small gas works throughout the country, with the result of
producing better gas st less expense and with less labor. It
requires but one man where ten are needed in the coal gas
process. The Inventor also claims the process to be abso
lutely and perfectly safe. There is no distillation or purifi
cation necessary ; and during the coldest weather of 1875,
the candle power was not in the least affected, and no con
densation whatever found

The apparatus needs no especial skill for its management,
any ordinary laboring man belog able to run it with perfoct
safoty, after three days’ experience, It can quickly be taken
apart and put together, and it also occupies but smull space,
averagiog about one fourth that required by a coal gas works
of the same capacity.

Patented through the Scientific American Pa'ent Agency,
November 16, 1875, by Mr. John H. Eichholz  For further
particulars apply to Messrs, Eichholz & Green, 115 Freeman
stroet, Brooklyn (E. D.), N, Y.

Platinum and Iridiam.
MM. Saint-Claire Déville and Debray have succeeded in
preparing platinum and iridium in a state of purity hitherto
unattained. They prepare platipum of a demsity of 21°5,

EICHHOLZ'S GAS APPARATUS

and iridiom of the still more considerable density of 224,
Alloys of these metals have a groator density In proportion
to the amount of iridium present, With 90 per cent of
platinum and 10 of frldium, the density 1s 210 ; 1t resches

A2°88 1 the teldium form 05 per cent of the whole.

—— 4 ) & e -
Cannl Stenming,

The use of steam on the ¢ ‘hesnpenke and Oblo Canal 15 des
tined o Increass the transportation facilitions of that enterprise,
and eventuslly make s larger quantity of Camberland coal
avallable. The Ludlow Patton recontly made & roand trip be
tween Cumberland and Georgetown, Including lockage, in
four days and nineteen hours, sald to bave been the fastent
Hwe ever made on the canal, The owner of the | udlow Pat
ton clalms that the slmple and lngenlous arrangement for
submerging her propeller has conducted largely to her sue
She has been runoing the entire season just closing,
has consumed for fuel 44 tuns of coal per trip,

ceas.,

and the re
palrs o hor motive power have thus far cost but 90 centa.
- - - - ——

Mystorious Fires,

We are now arrived at & sesson of the yoar when fires are
abundant, and mysterious fires especislly so. The myste.
ry of & fire is one of three kinds—the mystery of frlu-i,' the
mystery of carelessness and the mystery of ignorance. The lat.
ter characterizes people of all ranks in life, and is, seeming
1y, as persistent as carelessness, and sometimes as culpable as
fraud, For lostance, how many people know precisely what
& defective flue is? How many know anytbing sbout spon-
laneous combustion? How many know that hollow walls
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are nctunl flues, which have the power of carrying flames
from the bottom of a house to the top, almost Instantly?
How many know that the heat of & stove, even when separat.
ed by some little distance from wood, will, in the course of
time, #0 char it that a spark will fire it? How many know
that, under favorable circumstances, fires will smolder for
hours. ready to flash into actual flame when fanned by the
opening of s door, or the slightest current of air caused in
any manner whatever? In brief, how many know anything
of & hundred and one clrcumstances that will cause myste-
rions fires, which s slight degree of practical knowledge
might easily prevent !—7T%he Index,

Working Men’s Reading Rooms=-One Result of Our
Suggestion,

A few weeks ago
we published a brief
editorial about work
iog men's reading
rooms, suggesting
that it would be an
excellent idea to es-
tablish resorts of this
kind in every vil'age
and town, and to fur.
nish them with news-
papersardothercheap
reading and interest
the men, while, at
the same time, educa-
ting them and pre-
venting their wast-
ing their evenings in
tavernsand barrooms.
The seed we thus
threw broadcast fell,
in one instance at
least, on fertile soil.
At a recent meeting
of a Good Tewpla's
Lodge, in Platts-
burgh, N. ¥, a lady
read our article, ““lit.
tle expecting,” says
the local journal, the
Plattsburgh Sentinel,
“that it would lead
to any immedists
practical result.” The
members, bowever,
at once seized upon
the idea; one, Mr.
Thomns Arustrong,
offered a room free of
charge, and a com-
mittee was then and
there appointed to
carry out the project.

The Sentinel says that
a  cheorful, well
lighted, and well

warmed room, well

supplied with news.
papors and other attractive literature, will be provided, and
in evory respect rendersd & congenial and plessant resort.
We are very much gratified to learn of this iesult of our
efforts, and congratulate the worthy Good Tomplars on their
generosity and publio spirit,

Sixty=Fool Ralls,

The Edgar Thompson Steel Works have filled an order
for 60 foot ralls. Several advantages are olaimed for rails of
thislongth. They cost no more per pound than 30 foot rails:
and as two crop ends are saved, the cost of production is
considerably lessened—no way of using crop ends economie-
ally haviog yot been devised. The cost of laying Is lessened ;
fewer fish plates, ote., are required ;: and as the bhammering
caused by the 1olling stock in passiog frowm il o rail is les.
sened by one half, the wear and tear of raily and rolling
stock must be greatly diminished. On bridges, also, the
strain will be greatly reduced. The practical results of the
use of theso rails will be awaited with considerable interest.

Chicago Rallroad Review,

et J

How 1o Grow Far.—It Is sald that a pint of milk, taken
every night jus: before retiriog to rest will soon make the
thinnest figare plamp. Here Is & simple and pleasant means

by which thin, soraggy women may acquire plump, rounded
figures,

A aoop alloy for making working models is 4 parts cop-
per, 1 parttin, and § part sine. This Is onsily wrought,
Doubling the proportion of zine increases the hardness.
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+ A PRACTICAL dairyman sends the following about rendering
winter churning easy : Strain the milk into pansand set them
on & pot of boiling water on the stove, [leat the milk quite
hot, but not 80 as to scald. Set away the psns, and In 36
hours thick cresm will have formed, At each skimming
stir the cresm well together, and, when snough for achurn-
ing Las accumulated, take care, in cold weather, to have the
chil]l taken off the cream; then scald the churn, patin the
cream, and churn gently; and If the butter does not come In
less than ten minutes, you may judge that your cream ls too
pold,

Scientific dwerican,
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STEAM ON THE HIOHWAYS--TEN THOUSAND DOLLARS
REWARD,

The Siate of Wisconsin hias taken a very practical Inftia
tive In the lmportant matter of promotiog the use of steam
power on the highways, by offering a reward of ten thousand

dollars to the inventor of any succesaful machine, to be test
ed an stated below,

This reward appesrs to be Intended simply as a token of
the Importance of the matter to the Btate—na sort of recog
nitlon, merely, of the great benefit that the discoverer will be
stow upon Wisconsin, to say nothing of the sdvantages he

will confer vpon the world in general

We subjoin the text of the law, which is now In vogue,
having been passed at the Iast session of the Legislatare
Wo may add that it is to the efforts of Mr. G, M. Marshall,
of Big Spring, Wik, n member of the Legislature, thatthe
passage of the law s due. Mr, Marshall is & most enter
prising, Intelligent, and practioal man, and wo could wish
that many more of such gentlemen were chosen to represent
the people In our varlous State legislatures. There in un
donbtedly a vast work to be done, an astonishing economy
to be galned, by the adapiation of steam to highway trafiic,
and we commend the subject to the serious study of our in.
ventive readers,

We will make but one suggestion, which is that, in the
study of plans for machinery for this purpose, the inventor
should endeavor to provide a practical method of Increasing
or diminishing, at will, the leverage of his engine upon the
vehicle, so that, without changing the speed of his engine,
he may be able to reduce or increase the velocity of the
vehicle thus enabling him to surmount bad places. and
heavy grades at a slow velocity, while running faster where
the roadway is level and smooth,

The provisions of the law are so plain and simple, nnd the
payment of the reward so certain, that we have no doubt
there will be many competitors ; while the general benefits of
the competition will reach far beyond the particular object
for which the reward is offered. The study which this com.
petition induces will unquestionably lead to many new and
useful collateral discoveries and inventions.

It will be observed that the successful inventors of this
machine are not required to surrender any of their rights in
respect to patents: but in addition to the pecuniary reward,
they may epjoy the patent monopoly of their inventions in
all the States of the Union, and in fact in all foreign States,

The following is the text of the law :

The People of the State of Wisconsin, represented in Senate
and Assembly, do enact as follows :

Section 1. There is hereby appropriated the sum of ten
thousand dollars, out of any money in the Treasury notother
wise appropriated, to be used as a bounty, and to be paid to
any citizen of Wisconsin, who shall invent and, after five
years' coptinued frial and use, shall produce a machine pro-

lled by steam or other motive agent, the object of which

a substitute for the use of horses or other animals on the
highwaysor farm.

tion 2. The test of successful use shall be that any ma-
chine or locomotive, entering the lists to compete for the prize
or bounty, shall perform & journey of at lesst two hundred
miles, on & common road or roads, in a continuous line north
and south in this State, and propelled by its own internal
power, at the average rate of at least five miles per hour,
working time.

Section 3. The said locomotive must be of such construc
tion and width asto conform with or run in the ordinary
track of the common wagon or now in use, and beable
to run backward or turn out of the road to accommodate
other vehicles in passing, and be able to secend or descend a
grade of st least two hundred feet to the mile.

Section4. The Secretary of State is hereby empowered
and authorized, when satisfactory proof that the above con-
ditions have been complied with, to draw his warrant on the
Treasury for the sum of ten thonsand dollars, and pay the
same to the inventor of the successful machine.

Section 5. This act shall take effect and be in force from
and after its passage and publication.

GALTON'S NEW THEORY OF HEREDITY.

Next to the origin of life, and of far greater practical im-
portance, the question of heredity is prefminently the great
biological question of the day. How is it that, in the higher
orders of plauts and animals, the offspring resembles not
only the parent, but often, and in & more remarkable degres,
some remoter ancestor? How are characteristics of figure,
temperament, mental and moral traits, etc.,carried over from
generation to generation? More mysteriously, how are the
peculiarities of the grandparent transmitted to the grand-
child, skipping the intermediate link? And how do acquired
traits become hereditary *

Like the suthor of pangenesis, Mr. Galton adopts the hy-
pothesis of orgenic units as the necessary basis of the science
of heredity. This hypothesis almost necessarily {mplies:
First, that each of the enormous number of guasi independ.-
ent units, which make up each and every organism, must
hiave & separate origin or germ. Second, that the stirp (by
which term he designates the sum total of the determining
elements of the newly fertilized ovum) contains a host of
germs, much greater in number and variety thau the organic
units of the structure to be derived from them; so that com.
paratively few germs are Third, that the germs
which are not developed retain their vitality, propagate

themselyves while latent, and contribute to form the stirps of | higher

the offspring. Fourth, that organization wholly depends on
the mutusl affinities and repulsions of the separate gorms,
first In their stirpa), and subsequently during all the, pro:

cessos of development. For proofs of the reasonableness of | »

these postulates, the reader Is referred to the arguments of
Mr. Darwin. By meansof them, and what to him sppear to
be their necessary consequences, Mr. Galton explains
why it is thas none of the higher races admit of belng long

carrled on by sny system of unigexusl parentage: conse.

quently the necessity of double parentage, and theraflore of
sex. This necessity in complex organizstions is, he
the immediate consequence of & theory of organie unity and
germs,
Buppose, for example, & gardener takes the second bud of
A plant and raises from it another plant,the second bud whick
I8 used in like manner, and so on consecutively, At oach
successive stage there is a chance of the dying out or omiy
wvlon of some one or more of the various specles of germs i
the stirp; and of course when they are gons, they are log
forever. From time to time,this chance must fall anfavops.
bly, enusing deterioration of the race. If the loss be vital
the race will be extinguished at once: otherwise it will lhf
ger on until the accumulation of small losses becomes fatal,
Exactly the same argument applies to every other unisexual
process, all of which lead to deterioration and final distine.
tion : subject, we should say, to the contingency of an origing.
tion de novo of organic units or their germs in the raee. 0
the other hand, when there are two parents, the chance def.
clency of any particular species of germ in the contribution
from either parent will be likely to be supplied by the other
and the extinction of the family indefinitely postponed, Alni
oven if a few lines do run out,the remaining families fill ap,
only too easily, the gap, g
From the rapidity of the visible changes in the substanca
of the newly fertilized ovam, it is inferred that the Invisi.
ble germs in the stirp are in restless and eager pursait of pew
positions of organic equilibrium, due, it may be supposed, to
the unequal rates of development of some of the better nour.
ished germs, Segregations occur as much as
repulsions concurring with affinities, doubtless, in producing
them. The probable behavior of these germs under various
conditions, Mr. Galton illustrates by analogy with political
affairs. The successive segmentation of a cell is compared
to the division of a political assemblage into parties, having
thenceforward different attributes. Or the stirp may be
compared to a nation, and the germs that achieve develop-
ment to its foremost men, who succeed in becoming two
nation's representatives,
The great dissimilarity frequently observed between bro.
thers and sisters is similarly illustrated by & political meta-
phor. A uniform constituency will always have representa-
tives of & uniform type; and this precisely corresponds with
what occurs in animals of pure breed, whose offspring al ways
resemble their parents and each other. On the other hand,
when a constituency is very varied, trifling circumstances
will change the balance of parties, and therefore, although
there may be little real variation in the electoral body, the
character of its political choice at successive elections may
change abruptly. Similarly, in mongrel breeds, the greater
the mixture,the greater the variety of the offspring. In like
manner Mr. Galton explains why it is that the likenesses
and difterences of twins are more marked than those of ordi-
nary brothers and sisters.
It is an essential condition in the theory of pangenesis
that the developed portion of the stirp is the chief sgent in
maintaining the progeny of germs. Mr. Galton, en the con-
trary, holds that the developed part of the stirp is almost
sterile, fertility residing in the non.developed residus, or
rather in its progeny and representatives (whatever, or how-
ever numerous, they may be) at the time when the indi-
vidual has reached adult life. In this way he explains why,
slthough hereditary resemblance is the general rule, the off-
spring is frequently deficient in the very peculiarity for
which the parent was exceptionally remarkable. “ We can
easily understand,” Mr. Galton remarks, ** that the dominant
characteristics in the stirp will, on the whole, be faithfally
represented by the structure of the person who is developed
out of it; but if the personal structure be a faithful repre-
sentative of the dominant germs, it must be an unfavorable
representative of the germs generally,and therefore a fortiord
of the undeveloped residue : ney,in extreme cases the person
may be absolutely misrepresentative of the residue, the acei-
dental richness of the sterile sample, in some particular
valusble variety of germ, haviog drained the fertile residue
of every germ of that variety.” Instances of this sort fre-
quently occur in the offspring of men of extraordinary
genius, in which cases it is inferred that all the germs of
genius were usod up and rendered sterile in the structure of
the parent, leaving the child exceptionally defisient. An-
other alleged resultof the sterility of the developed eloments
of the stirp is the strong tendency to deterioration in the
transmission of every exceptiooally gifted race. By the
same hypothesis, Mr. Galton explains the almost complete
non-transmissions of acquired modifications through abruptly
changing conditions, education, etc.
According to the theory of pangenesis, the germs or gea-
mules must freely circulate with theblood. On thestrength
of hiis experiments with rabbits, showing them to breed true
after large transfusion of the blood of alien species, Mr.
Galton holds that Darwin's theory demands too much: be s
satisfied however, that the ““ the stirp are not
clean and procise, but that structure s
kny allen germas, whereby the progeny of i the costess
of the residue of the strp are distributed over the body,
thus enabling the lower animals to replace lost limbsand the.
to restore wounded tissues. !

?

Bt




=

© To illustrate the relationships of pareuts and offspring, Mr.

ton resorts again to a politieal comparison.
such relationship being oue of direct descont Lo holds to be
quite untenable, From his point of view, the stirp of the
ohild is to be considered as desconded directly from a partof
the stirps of onoh of its parents,while the personal structure
‘of the child Is an imperfect ropresentation of his own stirp,
‘and the personal strugture of ench of the parents is no more
than an fmperfect representation of ench of theirown stirps.
The idea of filial rolationship, which likens {t to that which
connects colonists to their parent nations, errs in making
the relationship too close and strong. It resombles more
that which connects the represontative government of the
colony with that of the parent nations. Thix is his first ap-
! The second approximation consists in making
allowance for the limited power of transmitting acquired pe-
culinritios, that s, for the reaction of the personal structure
upon the sexual eloments and thereby upon the future stirp.
This he allows for by supposing the governments of the par-
ent states to have the power of nominating a certain propor-
tion of the colonists,

.
INFERNAL MACHINES.

Recont European mails bring further details of the dia-
bolical plot which accidentally culminated in the fearful dy-
namite explosion on the wharf of the steamer Mosel, in Bre-
merhaven. It seems that the igniting mechanism was a
common clock, of strong construction, and with its works so
arranged as to cause a thirty pound hammer to strike a blow
every ten days. The dynamite was placed in four zinc boxes

one above the other, the clock and hammer being
between the second and third. As to how the explosion was
caused there is much difference of opinion, bat it is proba-
blo that it was due to one of two causes: either the dynam-
ite exuding out of its receptacles and being exploded by the
concussion of dropping the box, or the premature fall of the
hamwmer,

1t is curlous to mark how much mechanical ingenuity has
been expended on these engines of destruction: ingenuity
which, if devoted to honest ends, would have gained for its
possessors far greater rewards than they ever might hope to
obtain through the terrible crimes intended. Thomassen's
above described, is comparatively crude, notably
%0 in view of the fact that he must have examined other
devices before deciding upon its use. Take, for instance,
the machine which, some three years ago, it was attempted to
ship aboard one of the Messageries Maritime Company’s ves-
sels, at Bordeaux or Marseilles. As usual, a heavy insar.
ance on worthless goods was the object of the plan. The
principle of this arrangement was that of the needle gun,
The needle was set in & bolt, which was acted on by a spring
in n tubs. In order to hold the bolt back, thus compressing
the spriog, & catch on the former engaged with & hammer.
hended lever. The lever was also attuched to springs, which
tended to draw it away from the catch, but the operation of
which was opposed by & large disk placed close against the
lower part of the lever head and held in its place in front
of the eatch on the bolt, In the disk there was a notch deep
enough for the lever head to drop into when that portion of
the disk was suitably presented. The disk was rotated by a
train of clockwork at & fixed speed, and its edge was spaced
off so that two consecutive marks would come opposite s
fixed point In exactly one day. Supposing, therefore, the
disk to be marked in ten portions, and the machine to be re
quired to explode in eight days, the lever would e set at
the eighth mark from the notch. The clockwork started
the disk would revolve until, at the eighth day, the nowt;
would come opposite the lever, and the latter wonld fall into
it, 5o freeing the needle and exploding the cartridgs, All of
this mechanism was placed in & common packiog box, and
nitro-glycerin or other fearfully powerful explosive was used.
Fortunately the scheme was discovered and frustrated in
time,

The coal shell is another infernal device, the invention of
which, the London 7imes intimates, may be attributed to
some over-zealous supporter of Mr. Plimsoll's parlismen-
tary endeavors to prevent the sacrifice of sailors' lives in
rotten ships. Esch shell was a hollow brass casting, re-
sembling a moderate-sized lump of coal, and was simply
filled with an explosive mixture., When conl was deliversd
tos vessel, it was intended (said the witness, who Iy supposed
to have concocted the shell aud the sensational story) to mix
inafew of the shells, which, when carefully blacked, it
would be impossible to distinguish. They would, with the
conl, be shoveled into the furoaces, and instantly blow up,
destroying the vessel, whose loss would probably subsequent
Iy be atiributed to & boiler explosion.

Ingenuity of & much higher and hence more flendish order
has been brought to bear in the construction of ** rats,” which
are of two specles, one intended to operats on iron, the other
on wooden sbips. The iron ship rat consisted of a pig of
irou, similar in appearance to that commonly used for kent
lodge or ship's ballast. Of course where several hundred of
these pigs were carried next the keelson and on the floor of
the ship, careful scrutioy of each would he altogether im.
possible, Into the block a bole was made, and in this «
tubular boring tool, hollow and filled with nold, was placed,
Above the tool a welghted lever was rigged, and so placed as
1o work to and fro horizontally in & space cut out of the top
of the plg. The wholes was carefully boxed In, and the surface
of the lron restored. The rolling of the ship would cause the
laver 1o wway bnck and forth, and o aot on the teol as to car.
Ty It agnlost the whip’s wide, A spring holped to push the tool,
pud the Iatter, sided by the acld, yery slowly but surely
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made its way through the iron and oponed a leak. The Iatter,
belng in a location very difficult to find or even to plug,
anless closed in some way would cause the ship to fill and
sink.

The wooden rat was wuch more complex, and certainly
more ingenious. In a box were placed, at a distance of five
foet apart, two vertical oylinders, Between theso was & hor-
izontal eylinder having a plston working in it, the rod pasa.
ing through a stufling box, The other end of the rod worked
a weighted ratchet drill, T'he vertical cylinders were ench
Dhalf filled with water, and each connected by a separate pipe
with opposite ends of the horizontal cylinder, When the
ship rolled, the water, altornately leaving and returning to
the vertical cylinders, acted on the piston, the reciprocating
motion of which was converted into rotary motion st the
suger, which thus worked its way through the vessel's slde.
After the hole was made, the suger was freed from its fae-
tening and dropped through Into the water, so that it neither
choked the hole, nor remained ns evidence of how the same
was produced. The box, even if digscovered, would Indicate
nothing save to & mechanieal eye. Both of the rats, of
course, required that their originator or n confederate should
adjust them to their work,

The use of infernal machines for wholesale destruction,
in order to gain insurance, is of comparatively recent date,
as the old and common employment of these devices was,
and still is in & measure, to destroy individuals obnoxious to
the perpetrator of the crime. In 188, it will be remem.
bered, Fieschi devised an ingenlous arrangement of twenty-
five gun barrels (perhaps the prototype of the modern mit-
railleuse), which were discharged all at once st the object of
his hatred, Louis Philippe, without sccomplishing the pur-
pose intended, however, The Orsini bombs, designed for
the slanghter of Louis Napoleon and his family, were swmall
iron shells made in halves and screwed together. The inte.
rior was filled with powder, and the outside completely
studded with nipples and percussion caps, so that it would
be impossible to throw down the bomb without some cap
exploding the charge. These, when tried, killed several
people; but the Emperor escaped unharmed.

The simplest infernal machine is that peculiar to the New

York rascal, who occasionally dispatches it per express to
politicians who have fallen from his good graces. The last
recipient we can recall was Comptroller Green, of this city.
The arrangement raceived by this gentleman, luckily with.
out injury, was a small innocent-looking box having a
sliding lid. The interior of the latter was lined with sand
paper, against which the heads of several matches (of the
parlor or explosive kind) were placed. On withdrawing
the lid, the friction of the sand paper would ignite the
matches and then the powder of a heavy cartridge in the
box. The effect would be to blind or severely injure the
opener; but in the case above mentioned, nefarious designs
were suspected, and thorough soskiog in water allowed of
the box being safely sxamined,
We had prepared drawings of some of the ingenious ma-
chines which, as sbove described, have been applied to such
diabolical uses, and contemplated publishing engravings of
the same in connection with the foregoing article; but on
second thought, it seemed to us wiser not to do g0. Crimes,
say thoss who have mnde the evils of mankind a study, are
epidemic; and thers are minds so delicately poised that bat
& mere touch Is necessary to turn them in the direction of
evil. Mr. James T. Fields Las recently had n lengthy con-
versation with that incarnate infernal machine, the Boston
boy murderer Pomeroy,who so mercilessly mutilated his 1it.
tle playfellows; and as a result of his interview, Mr, Fields
traces the boy’s mania for blood, in some mensure, to the
perusal of the eanguinary yellow covered literature of the
dime novel type. Doubtless the writers and publishers of
the murderous adventures would be as much shocked as any
other good members of the community would be, could ‘h.o
effect of their work on badly balanced and {lliterate minds
be demonstrated to them beyond doubt. So thersfore we,
desiring above all else to avold even the remotest probabil.
ity of working evil, think best to deny our pages to the
semblance of the means whereby crimes so horrible and
atrocious have heen committed, for the harm cansed might
vastly exceed the advantage of such knowledge as the pie-
tures might impart.

SAFE SAVINGS, -AN IMPROVEMENT NEEDED.

Our English counins are fast roducing the problem of how
to live cheaply and save money to a selence. They have In.
vented codperative socletien of which the members oan buy
the necessaries ax well an the comforts of Jife at greatly re.
duced rates, and have long sinee brought sanulty sohemes
and similar facilities for putting by funds toa high degres of
perfection. The latest Invention of this kind is the Provident
Knowledge Soclety, an Incorporate associstion whose pro.
fessed object ** Is to endeavor to make regular weekly saving
a national habit, and so Increase the facilities for saving
that it shall be ax easy for & man to put by a small sum as
itis now for him to spend that sum in beer or spirits.” A
high aim certainly, and one cannot but fesl curlous to know
will be the practioal result

The nssocistion, it seems, works In two ways: Firt by
advising people, either verbally or by letter, relative to form
ing schemes to encourage frugality, and second by lssalng
pamphlets, written In the slmplest and plainest langusge
about various subjects of the same nature, Supposing, tlurol
fore, & workman can save & fow pence a week, and has o
idea how to do it, or what the result will be If he doos, Lo
sends & penny stamp to the soclety with his question, and
back comea the necessary manual, tolllog him wll he wants
10 know with official precision, There sre pampliloty aboyt

1ife insurance, pawnbroking, saving banks, bints for work .
ing men, to general employees, and to servants, and sug
gestions how to start coUperative stores and penny banks,
tho details of which it is hardly necessary to go into, since in
this country a very different condition of aflairs in point of
facllities for saving money, unfortunately perhaps, exists
We say unfortunately, because there Is really among us no
definite and absolutely certain system whereby a man, after
ho Lins put by hig savings, can be assured that they will al-
ways be his, He has a choice, to be sure, of depositing his
funds in & bank and leaving them there idle, but subject to
check at sight, or of placing them ina sayings' banks, gaining
a certaln interest, or of buying an endowment or annuity
policy from an insurance company. We refer, of course, 10
very small amounts, and therefore such investments as good
mortgages or government bonds are out of the question. The
difficulty with all three plans abovementioned js their lack
of absolute security., Banks, flourishing one jear, may find
cause to suspend the next; saving institutions (as did sever-
al of the largest recently in this city) may suddenly collapse
and sweep away the hardly earned savings in an instent ; and
insurance companies are by no means exempt from a like
fate. So that, after all, the working man, who here puts his
mouey out of his possession for safe keepiog, does so with
the knowledge of incurring s risk.

It has frequently occurred to us that a plan might be per-
fected whereby the govarnment could be made the repository
of the public’s savings, and perhaps a system of post office
savings banks devised, imitating that now in vogue in Eng-
Iand. There every post office is a legal recipient for deposits
of any sum over one shilling; the account of each and every
depositor is kept st the head office in London, and, immedi-
ately after he paysin a deposit, he receives post free a let-
ter from the metropolis announcing the placing of the sum
to his credit. When he wishes to draw all or & portion of
his funds, he notifies his postmaster, who reports to London
the amount called for, and the depositor again receives a free
letter, advising him of the fact and inquiring whether all is
right. This letter he carries to the postmaster who, in re.
turn therefor, pays him the money. This plan effectuslly
precludes every possibility of frand by intermediate agents,
and the depositor has the security of his government for the
safety of his cash. He is provided with a bank book, and in
other respects deals with the post office as if it were an or-
dinary saviogs’ bank. Two and s balf per cent interest is
allowed him on his deposit. In conjunction with this sys-
tem, the government sells annuities, so that any person can,
by depositing a small sum for a certain period, purchase an
annuity for the rest of his life,

In one of the pamphlets published by the socisty above
mentioned, the ioquirer is told what, under the annuity
plan, can be done for eight pence (16 cents) a week. For
that sum, paid from the age of nineteen to sixty, any man
may obtain, on government security, a pension of five shil-
lings ($1.25) a week for the balance of his life. For four
pence (8 cents), paid during the same period, he may buy a
peansion of 60 cents & week, and more or less in proportion.
If the depositor who begins at nineteen dies before he at-
tains the age of sixty, say at forty years of sge, the money
that he has laid by is returned to his heirs at law in sbsence
of » will, or to any one he may designate; it amounts to £35,
or §175. If he dies at fifty, about $260 would be returned,
and s0 on Bo that the arrangement is entirely different
from an endowment life policy by an insurance company,
which might be forfeited through failure to pay premiuma.
This advaotage wore than compensates for the comparative.
ly small returns which the investment at first sight appears
to yleld, There is beside, under this pension or annuity ar-
rangement, a provision for drawing out money in case of ill.
noss,

It will bo seen therefore that the depositor may either use
the government as a temporary depositary for his savings or
lie way buy from it, for a very small weekly sum, & pension
sufficient to keep him from want in his old age. There are
several circumstances which militate sgainst the adoption of
n soheme of this kind here, but we (magine that nltimately
the objections might be overcome. The principal one lies
in the fact that our post office is & non-paying institution,
and is & charge instead of & source of revenus to the coun-
try. The question then arises of whether the (ncreased bur.
dfn which the post office savings' bank department would
add, to that already existing, would be compensated for by
the benefits gained. Again,thisbelng a country of magnificent
distances over which to send a freo letter for each deposit
or withdrawal,it would be an expensive proceeding: and it
would be necessary to desiguate several olties where accounts
for adjoining sections of the country eould be kept. There are
various other considerations which might be mentioned, rels-
tively to adopting the system here. In England, however, ro-
cent statistics show that about one person in every seventoen
of the population takes advantage of the facilities thus af.
forded, a fact which fully demonstrates the value and popu-
Inrity of the plan,

There is no mistaking that the clroumstance of the recent
collapse of the savings' banks in thiselty has, for & time at
lenst, shinken public faith in institutions of that charscter
and indicated moreover how little people examine into gh.'
affairs of concerns to which they entrust their funds.
Whether the safe English systom be adopted here or not, car.
tain it is that a safer plan for poor people's savings is t;.dly
noeded ; and in wodifylog the Foglish or devislng snother or
better plan,our political sconomists and financlers will find s
useful opportunity for the exerolue of their abilities.

Bavis weak eyes before retirlng at ulght with » littly

sugar digsolyed Ip warm water
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IMPROVED FIRE PLUG,

Mr. Chiristisn Rapp, of Cinclnnati, Oblo, has recently in
vented & new form of fire plug, which, for convenience suke,
he profers to locate In the base of a street lamp, as shown
fn Figs. 1 and 8 of our engraving, Fig. 1 represents a
front elevation ; Fig. 2, a front view of the interior, with face
plate detached ; Fig 8, a vertical transverse seotion of the
same, showing conveotion with the main: and Fig 4, the
connection of the main with the branch supply pipes of the

ng.

The plug Is constructed of a casing. an loterior
disk, and a front plate, with adjustable openings
to establish connoction with the supply pipes of
the casing and the noseles of the closlng front
plate, to opea or close the plug, a spring stop
locking the disk into position. A waste cock at
the elbow of the supply pipes serves to drain any
water from the ssme.

In the engraving, A represects the main casing,
B the interior revolving wheel or disk, and C the
outer face plate, secured to the casing by suitable
fastoning scrows. The oasing, A, is cast at thoe
back with two supply openings, a, and turn at
right angles toward two corresponding openings,
a', of the disk, B, and the nomzles, o', of the front
piate, . The disk, B, turns on a central shaft
that passes through perforations of casing and
frout plate, and is provided with screw nuts at
the ends to tighten the parts closely to prevent
leaking The contact parts of casing, disk, and
face plate are lined with soft metal to allow the
tight packing of the same, The wheel, B, is
turned by means of a pinfon, B', at the upper part
of the casing, the pinion being revolved by acrank
applied to its projecting shaft. A spring stop de-
vice, d, of the front plate locks into recesses, d',
of the disk, to secure the same either in closed po-
sition or with one or both holes open. The spring
stop has to be released before the disk can be
turoed by the crank. A washer, ¢, with indica-
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smnller than the interior of the cooler, E, thus leavioga thin
space on all wides for the air to pass downward and become
thoroughly oooled on its way to the bottom, and through
which space it flows on its way back to the heater. The
power piston, D, likewisa extends downward into the hesater,
F, which pressnts to the action of the fire & narrow annulus
all round the bottom. Within this heater in the telescope,
(&, whioh Is a thin ron eylinder about one fourth of an inch
loas in dinmetor than the interior of the hentor. It isfitted to

tors, ¢', is keyed to the shaft of the disk in sach
s manner thst the indicators follow the motion of
the disk, and show the position of the exit holes
of thesame. The nozzles of the front plate are
closed by screw caps, which are taken off when
the hose is to be screwed on, {

When the fire plug is constructed in connection
with a lamp post, suitable arrangements for the
gas pipes have to be made.

For the purpose of protecting the fire plug
against frost in winter, after use in supplying fire
engines with water, the stopeock is closed, so that by & few
strokes of the engine the water in the supply pipes may be
entirely pumped out. Daring the warm season the plug may
be closed directly by the disk, ss there is no danger of the
plug being frozen.

THE RIDER COMPRESSION ENGINE.

We illustrate herewith a new motor, the operation of
which is producad by the use of highly compressed cold air.
This is heated thoroughly without change of volume, and
its efficient expansion to a point st or below the pressure of
the atmosphere utilizes all the force or mechanical effect pos-
gible. All these changes
are consecutively and ra-
pidly effected in this mo-.
tor without the use of
valves, springs, levers,
or, in fact, any delicate
parts whatever, the mov-
ing parts being reduced
to the lowest possible
number, namely, the pis.
tons, shaft, and connec-
tions. As msy beseen by
the sonexed sectional
engraving, Fig. 2, the
engine consists essential.
Iy of & compression cy-
linder, A, and a power
c’“m' B. with thdr
respective pistons, C D,
and connections, and a
regenerator, H. Thelow.
er portion of the com.
pression cylinder, A, i
kept cold by & current of
water which circulates
through the cooler, E
which surronnds the low.
er portion of the cylinder,
while the lower portion
of the power cylinder is
kept hot by the action of
the fire below the heater,

F. The hesting and also
the cooling of the air is
instantancously effectod
by its alternate presonta.
tion to the surfaces of
tho heater and cooler in
& thin annular sheet,
The compression pls.
ton, C, extends down.
ward to the base of the
engine, and is a trifle
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Fig. 1.

the interlor of the power cylinder, and extends nearly to the
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RAPPS FIRE PLUG.

bottom of the heater. Its office isto cause the air which
flows from the compression cylinder to be presented in a thin
sheet all round the interior surface of the heater, and par-
ticularly at the lower and hotter portion. By this means the
air is thoroughly and rapidly heated.

The same air is used continuously, as there is neither influx
nor escape, the air being merely shifted from one cylinder to
the other, Between the compression and power cylinders is
situated the regenerator, H, composed of a number of thin
plates slightly thickened at their edges, which, while afford-
ing a free passage to the air, sub-divides it into thin sheets.
It is so placed between the cylinders as to be traversed by

RIDER ; COMPRESSION. ENGINE,

the air in its passage each way between the hot and cold eyl
inders,

The other portions of the engine are readily understood on
inspection of the engraving. The two pistons are attached di.
reotly to the oranks, I I, by gimple conresting rods, J J, and
all the movements of the various parts are uniform, being
golely derived from regular, circular, and rectilinear mo.
tlon: and as there is an entire absence of all complicated
parts and the irrogular intermittent impulse s which charae
terize oaloric engines, a high rate of gpeed and smooth ae.

tion may be safely and easily obtained. K K are

the packings, which are induplicate for each cyl.

inder. The lower one has its lap downward o

resist the escape of air below the piston, while the
uppor one has its lap upward to prevent the lubri.
cating matorinl from entering too freely into the

cylinder, Between them is a patent relief ring to
relieve the friction of the packings. L is a simple
check valve which supplies any light leakage of
alr which may oceur,

The operation of the vngine is brirlly ns follows -
The compression piston, C, first compresses the
cold air in the lower part of the compression cyl-
inder, A, into about one third its normal volume,

-‘_ when, by the advancing or upward motion of the
_,‘Z”a" power piston, D, and the completion of the down
r 25 siroks of the compression piston, C, the air is
— T\ - transferred from the compression cylinder, A,
. f; X through the regenerator, H, and into the heater,
.,f. F, without appreciable change of volume. The
Q- (' result is a great increase of pressure corresponding

4 {

to the increase of temperature, and this impels the
power piston, D, up to the end of its stroke. The
pressure still remainiog in the power cylinder, and
reacting on the compression piston, C, forces the
latter upward till it reaches nearly to the top of
its stroke, when, by the cooling of the charge of
air, the pressure falls to its minimum, the power
piston descends, and the compression sgain begins.
In the meantime the heated air, in passing through
the regenerator, bas left the greater portion of its
heat in the regenerator plates, to be picked up and
utilized on the return of the air toward the beater.

These motors are valveless, noiseless, simple,
and claimed to be absolutely safe; emit no heated
air or unpleasant odor, as is the case with caloric
engines ; require no steam, cannot explode, do not
increase risk of fire or cost of insurance, and can
be operated by any one who can mansge an ordin-
ary stove.

They are well adapted for running all kinds of
light machinery, printing establishments, ete., but are par-
ticularly valuable for pumping. Oge of these little six inch
pumping engines (household size) has, we are informed,
pumped for 6 months, without intermission or stoppsge from
derangement, each consecutive day of ten hours, 10,000 gal-
lons of water to a hight of from 70 to 100 feet; and the en-
gine required the services of an attendant less than thirty
minutes each day, and consumed only 20 1bs. of coal per
day, thus pumping 2,000 gallons of water 100 feet high at a
cost of only one cent.

For railroads, city and suburban residences, French fiats,
hotels, boarding houses, etc., these engines are very desira-
ble. As may be seen by
Fig. 1, the pump is placed
on the side of the cooler,
and worked directly from
the compression piston.
All the water is passed di-
rectly through the cooler
on its way to the tank or
outlet.
address the sgents, Stafford
& Cammeyer, 93 Liberty
street, New York city, at
which address the eogine
may be seen in opera
tion.

One Man's Work.

The enormous statue of
Herrmann, the ancient
Gierman  warrior, which
was insugurated some
months ago by the Emper-
or of Germany, was entire-
ly made by one man, The
figure is of embossed cop-
per, one hundred feet high,
and every inch of the im-
mense surface was ham-
mered by hand. A West-
phalian  nobleman, Herr
von Bandel, performed the
entire work, from the pre-
liminary modeling to the
finishing with the ham-
mer, many years of his
life being devoted to the
near Detmold, the capital
of the principality of
Lippe, and the artist's
workshop was located on
‘h. spot.
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OOINING,
~ We publish on our previous pago & weries of engravings
illustrating the various processes employed in the manufac.
tare of money, & businees which, belng mostly in the bands
of gor is not In the eategory of ordinary manufactur
‘operations, but which is, nevertheless, & very extensive
:w trade. The amount of money annually mint.
od Is prodigious; and the necessity for perfect accuracy in
snd fineness of every coln gives the business the pe.
culiar interest attaching to all minute nud delicate opera-
tions conducted on & very Inrge scale,

The first step is the mixing of the alloy, which in this
country consists of § parts pure metal to 1 part alloy. The
alloy for silyer coln is copper; for gold, a mixture of silver
and copper, the proportion of silver in the mixture being not
wore than one half. In praoctice, but & small portion of the
alloy for gold is silver. The silver is readily prepared for
colning ; but the gold frequently Is found to be brittle when
cast luto ingots, owing to the presence of impurities. Many
of these foreign matters are diminished by treating the mol-
ten metal with a stream of chlorine gas. When the stand.
ard of purity is nccurately adjusted, the metal is cast into
ingots, long enough in proportion to their thickness to be
rolled into strips of the required thickness (see Fig. 1). The
ingots are then heated (Fig. 2) and rolled into long strips
(Fig. 8). Inour Fig. 4 isshown the operation of punching
out circalar disks from these strips; and this process is one
of great nicety, as the disks require to be so nearly correct
in weight that the final adjustment can be readily made. In
Fig. 5, is shown the weighing room, where any trifling over-
weight on each disk is removed with the file, care baving
been previously taken to make the pieces over rather than
under the correct weight. Fig. 6 shows the colning presses,
in esch of which are a die and a countersink, engraved with
the devices for the obverse and reverse aides of the coin re-
spectively, This operation completes the coin, except as to
its edge, which is finished by the machine shownin Fig. 7,
which raises the circumferential rim which protects the em-
bossed face of the coin from sbrasion by friction in use. This
machine rims from 800 to 900 coins per minute; and words
or devices can be embossed on the rim, when required, by a
straight steel die, aguinst which the coins are pressed with
great force, and rotated. Milled edges are made by this ma-
chine, the die being properly cut for the purpose.

The coin is now finished, being perfoct in value, weight,
and form; and all that now remains to be done is to cleanse
it from the dirt of the manufacturing processes, and give it
the beautiful appearance which characterizes new money.
This done by scouring and washing, as shown in Fig. 8§; and
the money is then put upin packages for storage,as shown in
Fig. 9. The waste strips are readily beaten into ingots, as
shown in the same engraving ; and all filings and dust of the
precions metals are carefally saved,

The series of illustrations gives a clear and sccurate idea
of the system generally in use; but of course the processes
are varied in different establishments,

THE BUDDHA CRAB.

Rev. C. W. Everard writes to Land and Water that he was,
1wo years ago,in the northeast of Chins, and was then told that
the natives there not unfrequently caught some small crabs
which have a most ridiculous face on ove side. “They
call them the Boddha crabs. I was very anxiouns to
see some ; and before I left, the two that | now have
the pleasure of sending you, and which I beg you
will accept, were brought me. One has, unfortunate.-
1y, suffered in its long journeys, but the other is near-
ly perfect. The face is very distinet, and looks like
a very jovial old fellow much given to wine,”

In reply, the editor, Mr. Frank Buckland, says: *'I
now give & portrait of this remarkable crab;it is just
the sizs of the top of the thumb; the claws are very
small. The nesrest spprosch to it Is the masked crab
(corystes Camivelaunws), sometimes found in the Brit-
ish seas. Ope of these was exhibited alive in the
squarium of the Zdological Gardens, in .860. I think
it would puzzle even Mr, Darwin to aceount for this extra-
ordinary resemblance to the human face on the back of =
crab, This crab comes from Chins, and, rirange to say,
the markings on his back exactly resembled the face of an
ugly old Chinaman. The eyes are closed, but they are ob-
lique o the face, and are surmounted by heavy eyebrows,
The nose Is rounded and flattened ; at each corner there is a
warty projection. The moustache Is curled exactly Jike the
moustache we see on s Chisaman. The mouth seems ready
% open and swallow any quantity of food.”

Ducks and Terrapins,

Everybody, says the Baltimore Sun, has heard of Chesa
peake canvas-backed ducks and dismond. backed terrapins,
and & great many people know something of how they taste
when served ap for the table, but not & great IMADY Are ac.
qoainted with the manner in which they are handled by the
deslers In those and other famed gastronomic laxaries.
There is an establishment In Baltimors which has been fit
tod up especially for this trade, where canvas backs and all
kinds of game are kept by the thoussnds in apartments
where the temperature remaing at 18" above zoro, and whore
terrapios in multitudes live and grow fat on nothing. There
aro five large closels on the premises, bullt in the walls,
similar to bank vealts, and these, by a sclontific process, are
arranged to keep thelr interiors at a very low temperature, by
the use of fce, but in & different manner from the freezing
process of & refrigerator. In one of these the canvas backs
and other wild game are kept perfectly fresli; in another

Scientific Qwervican.

there are all varleties of fish, inoluding shisd from Savanoah,
white fish from the lakes, rock and parch from the Choesa.
pesake tributaries, and blue fish, haddock, and codfish from
the North, [In another closet the smaller and more common
fish are kopt, and all of the closets are filled with sowe of
the special products dealt in. For a month past shipments
of canvas backs by the berrel have been made to London,
Liverpool, and Paris by steamships from New York and
Baltimore, The fowls are taken from the cold closets, and,
when on board the steamers, are put in ice, and reach their
destinations In oxcellent condition. Oysters in barrels are
also nent to Earope, the oystors being packed with senweed
and corn meal, But the most novel fenture of the house is
the tereapin department, This room In kept warm, and the
terrapios Juxurinte in airtight chests, each from five to ten
bushels capacity. These are packed full of terraping, which
number many hundreds in the aggregate, The most of them
are of the Chesapeake diamond back variety, and all are at
least seven inches moross the under shell, that being the
measurement which the terrapin must reach before, in the
opinion of the epicure, it is fitted for the table. There are
nlso kept, in some of the chests, hundreds of slider or red fen.
der terraping, a fresh water varlety, chiofly from the Jamoes
river. Tho habits of the terrapin have been made a study
by the dealer. He keeps them in his alrtight chests, without
food, and says they not only exist deprived of air, but grow
fat, and if kept in the chests for six months will each weigh
four or six ounces more than when put in. If the terrapins
are allowed to have liberty or free alr, even in the most lim.
ited space, they become very poor, as they seem to draw sus.
tenance from themselves, but do not take food. All theter-
raping in the chests are enjoying vigorous existence, as
proved by their movements when the lids were raised. The
torrapins are principally sold to hotel keepers, and to be
sorved up at extra junketings, and bring abont $24 a dozen.
During the terrapin season of 1874, one house in Baltimore
sold a thousand dozen,

Contaglon In our Schools,

The prevalence and spread of scarlet fever and diphtheria
among the children of this city are facts which should awak-
en an anxious concern of the profession, It is unnecessary
to say that the occurrence of these cases is explained by the
fact of direct contagion, No matter what particular views
way be advanced in regard to the modus operandi of the poi.
son, we hardly believe there are any, at all acquainted with
the diseases in question, who would be willing to say that
they are not communicable, and hence not amenable to ordin

ary preventive measures, But, notwithstanding this belief,
a belief shared in by the most intelligent portions of the lay
community, we have these diseases cropping out in the
schools day by day, under the very eyes of the teachers, and
without any apparent effort on their part to arrest the
spread. When a child carries s contagious disease from bis
school to his home, thereis always trouble and anxiety in the
train, and not unfrequently death, besides the danger of the
propagation to other members of the family and among the
neighboring children. In the absence of sanitary inspection
in our schools, it may seem hardly fair that we urge upon sny
extra duty to supply the deficiency; but we are convinced

that, with very little trouble on their part, a great deal of
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good can be anccomplished. And after all, in this particular
the teachor is the fittest person to act, being always in direct
communication with every scholar, and being the first to be
informed of any illness. It would seem to be a very simple
task to send the alling child home, and at the same time to
assume, especially during epidemics, that the sickness may
be of & contagious character. Neglect of such precautions
causes the sacrifice of many valuable lives yearly; and so
long as teachers consider that they have no moral obligations
in the matter, we can hardly hope for any change. .

Even in the most contagious diseases the danger of infec-
tion during the initistory symptoms is comparatively slight,
This certalnly is the strongest possible argument in favor of
the prompt quarantining of s suspiclous case. But while
we allow that, with the right disposition on the part of those
who have charge of the children, much disease may be pre
vented, there is another element In the question, and one
which it is more difficalt to meet, because in & measure beyond
the control of the tescher: and that Is the premature ap.
pearance at school of those who have been the subjects of
theso Infantile diseasen, It Is weoll known that the power of
propagation lingers in many of these disorders long after
convalescence has commenced ; and as such a fact is one of the
difficult things for ignorant parents to appreciste, there s no
wonder that, many times, the most dangerous polsons are
sown broadonst, —Medical Record,

To cLrAx colored leather, use 1 oz oxalic acid dissolved in
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Sonl Filesh,

Dr. A. Horner, surgeon o the Pandora, speaking of the
Greenland Esquimaux, says: ‘‘From the length of time theses
people have inhabited this cold country, one naturally ox.
pects them to have found some particolar food, well adapted
by its nutritious and heat-glving properties, to supply all the
wants of sush a rigorous climate; and such is found to be
case, for there is no food more delicious to the taste of the
Esquimaux than the flesh of the seal, and especially that of
the common sesl (phoca eitulina). But it is not only the
human inbkabitants who find It has such excellent qualitinyg,
but all the larger earnivora that are able to prey on senly,
Boal's moat is so unlike the flesh to which we Europeans ey
neoustomed that ic is not surprising that we should have some
difficulty at first in making up our minds to taste it; bhuy
when once that difficulty Is overcome, everyone praises its
flavor, tenderness, digestibility, julciness, and its decidedly
warming after effects. Its color is almost black, from the
Iarge amount of venous blood it containy, except in very
young seals, and is, therefore, very singular.looking, and not
inviting, while its flavor is unlike anything else, and eannot
be described except by saylng “‘delicious!” To suit European
palates, there are certain precautions to be taken before it is
cooked. It has to be cut in thin slices, carefully removing any
fat or blubber, and then gosked in salt water for from 12
to 24 hours to remove the blood, which gives it a slightly
fishy flavor. The blubber has such & strong taste that it re.
quires an arctic winter's appetite to find out how good it is,
That of the bearded seal (phoca barbata) is most relished by
epicures. The daintiest morsel of a seal is the liver, which re-
quires no soaking, but may be eaten as soon as the animal is
killed, The heart is good eating, while the sweetbread and
kidneys are not to be despised.

The usual mode of cooking senls' meat is to stew it with a
fow pieces of fat bacon, when an excellent rich gravy is
formed, or it may be fried with a few pieces of pork.

The Esquimanx make use of every part of the seal, and, it
is said, make an excellent soup by putting its blood and soy
odd ecraps of meat inside the stomach, heating the contents,
and then devouring trips, blood, and all with the greatest re-
lish. For my own part I would sooner eat seal’s meat than mut-
ton or beef, and I am not singular in my liking for it, as sev.
eral of the officers on board the Pandora shared the same
opinion as myself. I can confidently recommend it as & dish
to be tried on & cold winter's day to those who nre tired of

the everlasting beef and mutton, and are desirous of achange
of dist,

Bath Bricks.

The annual importation of Bath bricks into the United
Siates is estimated at 10,000 boxes, there being 24 bricks in
each box. These bricks are manufactured from the deposits
of the river Parrett, Bridgwator, Eogland, where millions
are made annually. Nowhere else are these deposits found,
0 that Bridgwater supplies the world, and Bath brick are as
well known in Americs, Chins, and Indis as in Eogland.

Artisis® l:--lu.
In a detailed description of the business of a large manu-
{actory of artists’ materials, in this city, & Tridune

reporter
gives the following interesting information in regard to the
various sorts of hair used in brushes, The principal
kinds employed are: Hog's bristles, which, being
coarse and stifl, make good brushes ; bear's
fur, which is also stiff and hard, and used mainly for
varnishing brusbes; badger hair, which is loog, soft,
and elastic, and of which are made graining and gild-
ing brushes; sable tail hair, which is very long snd
very elastio, and is made up into the finest and cost-
liest of artists' brushes; camel's hair, also long and
elastic, and second only to sable in fineness; and ox

gold, so that each particular bair may be said
price, and great care is taken to prevent its loss.
handful of sable tail hair, for lnstance, is
camel’s hair is only a litle less valuable.
brashes made is almost infinite, ummz

#i

own. More than a huodred different sizes and shapes are
kept In stock, the finest consisting of a few long, delicate

bairs, capable of making & mark as fine s the scratch of &
peedle point,

and to place them in the proper situstionsin the department
to which they belong. For an exhibitor to go there to put
hLis goods on show, and again, 4 or 5 months aft b
when the judges are making their awards, will be expensive.
if be live some distance from Philadelphis. He suggests
that the Commissioners should appoint properly ;
wen to undertake the removal of exhibits from the
depots 10 the bulldings, and to put them in place for exhi-
bition; and he states that exhibitors liviog at a distance

L

ors have made no arrangement 1o receive exhibits by rallway

I pint distilled water,

from Philadelphia would gladly pay the expense of such an

arrangement,
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et Mr. Edison's New Forco.
To the Bditor of the Scientific American:

1 have recently made some experiments with the so-called
etheric force, the results of which will be found below.

As the subject is one which has attracted considerable at-
tention of late, I have taken special care while making the
tests, and have also carefully verified the results by repeti-
tlon. You will notice that the indications tend continually
1o one direction, identifying the force with electricity: in.
deed, from what [ had learned of the subject, I had little
hesitation in the phenomenon one of an entirely
electrical nature, I was also led to balieve that its origin
was attributable solely to the induction of the battery cur-
rent on itself, in the coils; but it remained to prove these
conclusions correct, in order to set-
tle the question so far as the deve-
lopment of a new force was con-
cerned.

1t has been stated that this force
traverses with equal facility both
good and bad electrical conductors,

iron for the arma
three shms. F!g. 1 gives a fair idea of the instrument. The
galvanometer was one of Thomson's mirror instruments, and
contains something over 20,000 ohms resistance.

Now York city, ELECTRON.

The New Force,
To the Bditor of the Scientific American :

In your paper dated January 1, you publish a lotter from
Thomas A. Edison, in the last clause of which he describes
an “inexplicable phonomenon,” namely: ‘“ An uninsulated
wire, proceeding from the source of power (highly insula.
ted), was takou into the street and laid in the gutter around
& whole block and back into my Isboratory by another door,
and up to the floor above the one where the genorator was,
Excellent sparks were drawn from that end of the wire, al-

influence of the sun's gravity, as the sun is the largest Bf"r
object, and all matter ls subject to gravity ; and as the m'l
outward course changes its position, it also causes the comet’s
course to deviate from s straight line, because it Is constant-
ly pulled aside by the sun. This deviation continues until
the comet’s course becomes momentarily parallel with the
sun’s course, after which it gradually curves toward the sun,
the entire path of its movement being an ellipss, constantly

approximating to & spiral circle. The comet's flery mass
having been projected as & fragment from a body revolving
upon an axis, it also has an axial motion in conformity with
& universal law, which also assists to convert its bulk into »
spherical shape, as its own gravity acts upon its mass to con-
centrate it toward ita center. Thus, in time, its mass comes
to consist of & flery nucleus, with variousspherical envelopes
of gaseous material, more or less separated from each other

by gravity. Its matter being estremely attenusted, its bulk
may be immense, while its weight
is relatively small. It has an
axial and an orbital motion. In
this condition, it is observed by
s spectator as & bright speck in
space, which rapidly enlarges

that it cannot be insulated, and that,
in this particular at least, it is quite
different from electricity. These
statewnents seem strange in connec-
tion with another, which sccompa-

apparent contradiction, the state.
ments should certainly be qualified

under continued observation as it

| approaches, its fiery nucleus illu-
' minating its hazy envelope like &
lamp in & globe, the whole re-

! volving on its axis as an im-
| mense sphere of attenusted mat-
ter, perhaps 180,000,000 miles in
diameter. As it approaches near-

er, still revolving, it apparently
increases, but less rapidly, in
size; and as it gradually meets

| the incressing light of the sun,

by some evidence that the ranifes.
tations traversed the wire rather
than that they passed through thein-
sulstor, In any event, however, the
first statements are wholly irrecon-
cilsble with the following tests,
made a few days sgo:

A short piece of wire was fastened
10 & brass ring on the end of a glass
rod, the latter carefully dried. The
wire was then placed in contact
with the armature of a vibrator, or at least very close to
it, Sparks passed readily between the wire and armature,
and were plainly visible in dsylight. Another brass ring
was afterwards placed upon the rod, but not a single spark
could be obtained from it until it almost, if not actually,
touched the first. This was repeated several iimes, once
when fifty cells of gravity battery were used to work the
vibrator. Four cells were used most of the time.

The above vxperiment plainly indicstes that the force can
be ingulated, The latter, however, is of a much higher ten-
sion than the battery current which produces it. When the
piece of wire on the end of the glass rod is very short, sparks
1o longer pass becween it and the vibrator. The same would
be the case if an electrical machine, giving electricity of low
potentinl, were used. But, unlike the electrical machine,
the vibratingarmature seems to be oppositely polarized when
the circuit is opened and closed. This sufficiently explains
why Mr, Edison was unable to obtain galvanometer deflec-
tions by the methods which he employed; it is also just
what we might expect would result from the extra current.
I' was thus led to try the plan represented in the accompany-
ing dingram, Fig. 1. One wire from the galvanometer was
connected directly with the armature of the vibrator; the
other led to the binding post, A. The galvanometer was thers-
fore In connection with the battery by one of its terminals
only. When the vibrator was put in motion, deflections were
obtained at once. Fearful, however, that the spark was suf.
ficlent to close up the gap between the srmature and B, and
thus shunt the galvanometer, and that by this means part of
the battery current would pass throngh the galvanometer
nnd cause u deflection, I cloged all of the points (see Fig,
2), This gave me a deflection of 25°, and indicated approx-
imately what might be expected in case the spark did actual-
Iy close the gap. The adjustable points were then separated,
nod the armature allowed to vibrate, The spotof light im.
mediately ran up to 50° or more. By carefully regulating
the points, I was ensbled to get a deflection of over 400", and
could obtain it either to the right or left. The deflection In
the direction of the battery current, however, was somewhat
greater than the opposite one, It was evident, therefore,
that the battery current did not directly produce the deflec
tions,

A sulll more decided test was noxt made, which I am dis-
posed 1o regard as conclusive, The galvanometer wires were
led directly to the rings on the gluss rod already mentioned.
The riogs wers alightly separated, and each provided with a
short wire, between the ends of which the armature was al-
lowed to vibrate, striking one wire at each vibration, Fig.
8 whows the arrangement. Sparks immedistely sppeared on
oach side of the vibrator in the very slight interval which
sepurated it from the ends of the wire, and a deflection of
800" or 400°;resulted. This was always in one direction, %o
long as the direction of the battery current and connections

remaloed unchanged, but passed In an opposite direction
when the poles of the battery or wires leading to the galva
nometer were reversed, With fifty cells of battery, the spot
of light was thrown entirely off the scale.

The vibrator used in these oxperiments consists of an
slectro magnet about two inches long, with a thin plece of

EXPERIMENTS ON THE NEW FORCE,

though the ground the wire laid on was wet, it having rained
all night.”

The ““ source of power " he speaks of, I take it for grant.
ed, mueans that source from which he derives what he terms
the * etheric force.” I see nothing inexplicable in that, as
it does not conflict with the action of & curreat derived from
the ordinary galvanic battery used for telegraphing. [have
operated the relay and recording register through a naked
wire, laid in sea water one quarter of a mile, as perfectly as
it can be worked on an insulated air line. I then extended
it to half & mile, when it worked so that I could read most
of it, but the current was very weak. I then extended itto
three quarters of a mile, when I could get only a slight de.
flection of the galvanic needle. At that distance the current
did not perceptibly affect the relay. Electricity, however
produced, is hard o return or bottle up. It always selects
the road which has the best conductivity, without regard to
distance. The relative conducting power of the uninsula-
ted metallic wire and water will show that it requires about
one mile of water to equal the better conductivity of the
uninsulated wire,

I have no doubt that Mr. Edison will thoroughly ventilate
his discovery, and hope that he will sacceed in finding it
both practicable and useful, J.P. H.,

New York city.

What Is the Tall of a Comet?
To the Editor of the Scientific American :

I haye not been particular to note the date when my dis.
covery, described below, of the origin of the tails of comets
was made, that discovery being only an incidental result of
some other investigations; and the explanstion is so absurd.
ly simple that I have waited soveral years for astronomers to
make the assertion that I am about to make, and which al.
most any person can demonstrate without need of the com
plex apparatus by which it was incidently revealed to me.

Briefly : The tail of & comet is the light projected by its
nucleus upon that portion of its hasy envelope which lies in
the shadow cast by that nuclous when near enough to the sun
to cast a shadow, The ordinary observer can prove the correct.
ness of this statement by means of two lsmps, differing only
In #izo; while the more profound investigator can satiafy
himself beyond question, through the mystery of the pho.
tometer and suitably prepared lights, the one consisting of
an incandescent solid haviog a gaseous envelope to represent
\he sun, while the other or less light is of similar nature,
with the addition of one or more outer envelopes exceeding-
ly attenusted. By using suitable lamps, a multitude of
spectators can be convinced of the truth of the theory on any
misty or foggy night, if one lamp be moved about the other
in an elliptical path; indeed the proof is so simple that
I bave never falled to convince the spectators by using two
ordinary lamps.

Comets sre originated whenever auy sun, by eruption,
ejects portions of Its substance directly outward at a speed
sufficient to overcome the attractive force of that sun's gravi.
ty. Inthe case of our sun, a speed of 350 miles per second
is sufficient for the purpose.

The expelled mass flies outward into space, still under the
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its own spherical giow, conquered
by a superior light, graduslly
pales on the side nearer the sun;
and it accordingly shows s tail
of perhaps 00,000,000 miles (or
half its diameter) in length in the
solar shadow wkich its nucleus
casts and illuminates, that being
the only portion of its huge en-
velope which the eye is permit-
ted to distinguish under the con-
quering infiuence of the sun's
light

‘When still nearer, its head and its apparent tsil become
more defined ; and if the conditions of the comet’s envelopes
permit, the appearance of more than one tail may be ob-
served : this tail, or illuminated shadow, obeyiog the known
laws of light, being projected as nearly in a direct lins from
the sun: that is, it forms a slight curve, because each ray of
light reaches the observer from the peint of its emanstion,
and not from the further point which the comet occupies at
the instant of observation, as the comet has moved constant-
1y from the exact point of light emanstion during the time
required for the light itself to reach the observer. As the
comet nears the sun, and swings around it, its apparent tail
swings too, that is, the {lluminated shadow swings with ter-
rific velocity, but with no exertion of force, repulsive or
otherwise, as far as the shadow is concerned; and ss ths
comet lesves the sun, its shadow necessarily goes before it
and is as necessarily illuminated as that portion of fog lying
in the path of a locomotive headlight moviog away from a
house on fire,

As the comet flies away, its spectacular phenomens are ra-
pldly reversed, its apparent tail fades, and the luminous
glow of its sphere expands and then diminishes to s mere
dissppearing speck of light. When, after maay circuits, its
elliptical orbit gradually becomes a spiral circle, and itself
becomes a planet of more or less dignity, its apparent tail
disappears by absorption of its attenuated gaseous envelope,
which settles on its nucleus by gravity; and its possible ap-
parent fail becomes too short for observation. Thus the true
answer to the astronomical conundrum: ** What is the Tail
of a Comet?" is: “ It has none,” and this insignificant re.
sult is = good and sufficient cause for my inactivity in her-

alding the fact, which was know to me ata much earlier
date.

Mohawk, N. Y. Cant MyEn,

The Wreck of an Alr Ship,

The Schrider air ship which, according to the inventor's
claims, was golng to carry fast mails between the prineipal
cities of the country, and which subsequently would fly
ncross the Atlantic in some Incredibly short space of time,
came to an unfortunate end recently. The machine, nearly
finished, was carelessly left in an exposed situstion over-
night, on & common in Baltimore. A strong gale arising tore
it from its fastening, and converted It into a useless and
shapeless mass of broken boards and wicker work,

Another Explosion of Factory Dust,

The singular catastrophe which took place at the Pallman
Car Works at Dotroit, Mich., on November 10, 1875 (which
was described on page 808 of our volume XXX 11, has been par-
alleled by an explosion which took place at Champlon Mills,
Chicago, 111, on December 31, 1375, Oune of the millers
was pouring some fine middliogs down a chute, when the
fine dust ignited on contact with the flame of a lamp which
be held in his hand. A loud explosion followed, and his
bands and face waere terrilly burnt. The bullding at once

took fire, and property to the amount of about $4,000 was
destroyed.
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=" IMPROVED BAKD BAWING MACHINE
From the year 1800, when Willlam Newberry, of London,
England, constructed the first band saw, and up 1o the year
1862, that useful machine met with little favor at the hands
of woodworkers, principally on account of the disadvanta
ges encountered in the breaksge of the saws and tho diffi.
oulty of joining them, Since the last mentioned year,
however, mechanics have found ensy ways of
attaching together the parts of the dissevered
blade, and consequently thereupon the band saw
bas rapidly grown in usage; but In preventiog
the breakuge, certainly & more important desi
deratum, little has been sccomplished. Why
band saws break is not difficult to understand.
Forming, as the dellcate thin ribbon of steel
does, the sole comnection between the pulleys
over which I+ runs, it is obvious that, if one
pulley be started Into sudden motion, the saw
must alip over the other pulley before the in.
ertia of the Istter is sufficlently overcome to
allow of the imparting to it of a velocity, say,
of 400 revolutions per minute. Slipping pro-
duces friction; friction, heat and crystalliza-
tion of the steel blade, and hence conditions
are determined which, coupled with the strain
set up, ultimately may break the saw. At the
same time further iojury is done by the rub-
bing of the blade over the covering of the pul-
ley. Soalso, when work is presented to the
blade, its speed is retarded and the momentum
of the upper driven pulley causes it to over-
run the lower or driving one, and thas friction
is again created between blade and surfsce;
the same ensues on the sudden stoppage of the
Jower wheel. Various methods have been test.
ed 1o avoid this trouble, and of these the most
common is making the upper wheel less heavy
than the lower one. In the machine which we
now illustrate, & new plan enters, which ad-
mits of both wheels being constructed of the
proper strength and weight.

In the rim of the opper cast iron pulley is
formed a recess sbout % inch deep, which hasla
number of projections that are ground to a circle
corresponding to the diameter of the wheel. The
space between the projections is filled with
plumbago, and over all is located & band of steel
or other material, roiled true to the diameter of
the projections. The band is open, and after
being placed in position is so closed as to allow
of adjustability of its diameter. It iscovered with
leather or rubber as desired. With thisdevice,
when the lower wheel is started, before the in-
ertia of the upper wheel is overcome, the band
glides in the recess, rubbing on the projections,
and thus the upper wheel is gradually set in
motion without any friction taking place against
the saw. As soon as its velocity eqaals that of the driving
wheel, the pressure of the band is sufficient to maintain the
same, since it requires more power to slide the band on the
periphery than to run the wheel on its axis. Now, when a
plece of wood is put to the saw, it is obvious that the effect
of the band is to equalize the speed of the wheels: and so
also, when the lower wheel is suddenly stopped, the upper
one will expend its momentum in running on inside the band,
the saw remsining at rest. Itis usnal to cover the upper
wheel with elastic material which, to some extent, yiolds to

BENTEL, MARGEDANT & C0.S BA

the lrregularity of motion. The manufacturers of the pre-
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sent machine point out that the band sbove referred to forms

a vory excellent elastio bod, as its tendency is to be thrown
outward by ocentrifugal foroe, In opposition to which is the
pressure of the blade. Bo that the band Is in a condition of
equilibrium, and constitutes a ylelding surface to the saw,

The use of the band, It Is further stated, permits the em-

ployment of a direct brake acting quickly and not endanger- |

=3

ing the lower wheel. To this end an improved clutch brake
is arranged, which takes hold of the outside and the inside
of the tight pulley rim, pressing at each side with equal
force, so that its tendenocy is not to dislocate either pull.ey or
shaft. By turning a small screw, friction may be increased
or diminished, or wear compensated for. The saw guide
consists of lateral and back thrust guides or supports. The
former are flat pieces of wood on each gide of thesaw, which
may be closed up to the blade and adjusted to compensate
for wear. The back thrast guide consists of a series of
chilled iron balls, with steel washers, bulls and washers ly

Fig 2

ND SAWING MACHINE.

| {ng on ench other alternately In a oylindrical Inolosure drilled
' in the oast iron support The back of the saw comes In con-
| taet with the balls through a groove In the eylinder; and as

the balls rest only on the edge of small holes made through
the supporting washers, all can be brought forward and ad

| justed to the back of the biade which, passing downward,
| rotates the balls without cutting them. Devices are added
which cause the balls to revolve irregularly,
presenting gradunlly the whole sarface of the
ball to the sapport of the blade. By this ge.
neral arrangement, 1t is claimed, the frie
tion of thoe fast presing blade is reduced to s
minimum, while heating ls avoided,
The last improvement, of the four which

constitute the prineipal features of the Inven-
tion, is the deviee for making the adjustment,
for straining the saw blade, more sensitive to
the varylog length of the Iatter. The short
arm of n wolghted lover presses against a re.
gulating sorow, which passes through horizon.
tal miter gear, nnd engages therowith, by means
of a slot and feather, to a nut on the idler wheel
carriage, By turning a hand wheel connacted
to the miter gear, the carriage is ralsed and
lowered on the guide slide. For changing the
plane of rotation of the upper wheel, the jour-
nal boxes are connected by a circular flange pro-
vided with circular V slides. The latter are
engaged and held by a sliding cross head. Ad-
justment is made by a worm and screw, and s
permanent and not affected by vibration. There
are numerous other ad vantages of construction
embodied in this machine. The principal ones
are, however, before the reader;and if to them
we add that the apparatus(which was patented
through the Scientific American Patent Agency,
November 20, 1875) is the manufacture of the
well known house of Bentel, Margedant & Co,,
of Hamilton, Ohlo, and received the first pre-
mium st therecent Cincinnati Industrial Expo-
sition, no further statements relative to its re-
markable excellence and value will be required.

- -
A SENSIBLE AND SUBSTANTIAL GRINDING
MACHINE.

The engravings given herewith represent a
grinding machine that is claimed to obviate a
great many of the difficulties hitherto existing
in this class of machinery. Itis built to stand
very firmly on the floor, its greatest length be-
ing in the direction of the motion of the wheels,
Its journals are large and long, and can be
placed in any position on the top of the machine
or bed, or underneath by means of a slot placed
in the top and bottom of the bed, in which the
holding down bolts can be moved. This allows
the wheels to be placed in any position, as the
special work to be done requires. And if it is desired to use
ooly one wheel, the pulley can be hung on the outside of the
frame and the emery wheel inside, where the pulley is shown
in the engravings. If only one wheel is used, and the boxes
are hung underpeath the bed, the wheel can be made to pro-
ject above the top of the bed, and the side of the wheel can
be used, the upper side of the bed forming & rest, upon which
the work can be passed in grinding. Or the wheel can be
lowered, so that the face of the wheel will only project
throngh a table secured to the top of the bed, and in this
manner & surfacing machioe is made. It will be almost im-

THE UNION .8TONE COMPANY'S GRINDING MACHINE.
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possible to give in detail the various positions into which the
machine can be adjusted, but those acquainted with ma-
ohinery will readily see that the apparatus will really form
a foundation upon which almost any attachment for special
work can be placed. The bed of the machine s very strong,
and the slots in it can also be used to hold the various at.
tachments ; 5o that, without any alteration in the frame, the
various devices can be put on or taken off at & moment’s no-
tice, and thus one machine can bo made to take the place
of several special machines. A number of attachments have
already been applied to this machine, among them those
adapted 1w the following purposes: Jointiog plows (as shown
in Fig. 2), beveling boiler plates, grinding the faces of pul-
leys, grinding car brasses, ete. Four different sizes of ma.
chines, after the style of the one illustrated, are made, with
14, 24, 8, and 8} inch arbors, welghing about 600, 800, 1,000,
and 1,500 1bs. each. The smallest are to carry small wheels
to 18 inches in dinmeter: the largest, wheels to 6 feet in di-
ameter,

Large emery wheels are more economical than small ones,
when they can be used at all; and with substantial and heavy
machines like the nbove, manufacturers will soon see that
their iuterest lies in using emery wheels in place of grind-
stones, and Iarge emery wheels in place of small ones.

A patent for this machine has been applied for through the
Sclentific American Patent Agency. For further particu-
lars, address the Union Stone Company, 38 Hawley street,
Boston, Mnss,

THE PENGUIN FAMILY.

The penguins are & family of web-footed birds, with very
imperfectly developed wings; they are found in immense
nambers around the rocky coasts of the Southern Pacific
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Ocean, and on the shores of the Cape of Good Hope. The
king penguin s one of the best known of the species ; it be-
longs to the genus aptenodytes, boing particularized by zodl-
ogists ny aptenodytes Pennantii, The bill is slender and
carved at the points, which are acute; and the wings are
very small, resombling fing in appearance, and haviog no
quill feathors or plumos; they are therefore unfit for pur.
poses of flight. Indeed, it would appear that this singular
tribe is entirely unfitted for traveling through the air, as the
bones have no alr chambors, are filled with marr>w, and are
very heavy. The feet are very far back, and the posterior
surface touches the ground as the bird walks,

Great numbers of these birds were found on Kerguelen's
Island, a rocky island in the Indian Ocean, by the expedition
which traveled thither to observe the transit of Venus, which
took place on Decomber 0, 1874. At a distance they appear
as white stationary bodies; but on approaching, they are
seen to be waddling aloog with an indescribably ludicrous
gait, which is made still more absurd by the turned heads,
as the birds look back distrustfully at their pursuers. As
the body sways from side to side, the bird looks like an ani-
mated cont with empty, swinging sleeves. When attacked
at close quarters, as shown in our engraving (which repre-
sents a scene on the const of Kerguelen's Island), the pen.
guins will use thelr beaks with considerable effect ; but their
sense of helplessness is strong, and they soon take to run.
ning away. Being clumsy and slow in walking, they fre-
quently fall on their breasts, and move their wings (as if
they were in the water) like fins, When congregated in
numbers, they will unite to resist an attack, and will form a
close phalanx, They are frequently killed for the sake of
their skins, which are covered on the breast with fine, close
feathers of remarkable softness, and are used, in place of
furs, for wearing apparel. They are generally slaughtered

71
by being knocked on the bead with a club: but sometimes
they are taken alive with » (a8s0 thrown over the head. If
they can reach the water, they can usunlly elude the pur-
suer, a9 they swim and dive with astonishing rapidity, re-
maining under water for some time and reappearing at & con-
sidernble distance from the place of first immersion.

The king penguin, the largest of the species, has an
orange tinted breast, which becomes white near the abdo-
men, The back s grayish black, and the front and back sre
separnted by n sharply definitive line of a gtesl gray color
They stand about 2 feet 0 inchies high, and their plumpness
gives them coasiderable welght. Their diet causes the flesh
to be rank and fishy, but it Is eaten by the natlves of some
countries.

———

.

Professor Osborne Reynolds as a Water Wheel
Inventor,

Professor Osborne Reynolds, M. A., of Owen’s College,
England, has taken an English patent for what he supposes
to be & new invention in turbine water wheels, which is en-
graved and described In a recent number of the Englisk Me-
chanio, Briefly, the Professor's invention consists in
using s double turbine, or two turbines in combination in-
stead of one, the water passing necessarily through both.

The invention also consists in the use of what he terms
curved movable vanes or plates, by which the water open-
ings are enlarged or diminished, according to the head of
wator or the speed required. From the description given, it
seems evident that Professor Osborne has simply repro-
duced some of the inventions nlready patented in this coun-
try. Forexample, the American patents of A. P. Copant,
April 10, 1866, for turbine, of C. Shaw, February 15, 1870,
and others that might be cited, appear to fully anticipate Pro-
fessor Osborne.

——
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SOIENTIFIC AND PRACTIOAL INFORMATION,

ARTIFIOIAL TEETH OX KATURAL ATOUMPS,

Mr. Moon has recently stated, in & communicstion to the
Eoglish Odontologieal Soclety, that the stump of a tooth
wny be presorved ay the Lasis of an artificial tooth, and ren-
dered painless, by leaving the root eanal empty and drilling
& bole into It just bolow the edge of the gum. This hole be.
comes & permanent vent and thus saves the stuwnp from dis.
turbing influences, which, if deprived of means of escape,
would ultimately destroy It by s palnful process.

LIFTING EFFECT OF FROST ON TREES,

Dr. Lapham, State Botanist and State Geologist of Wis-
consin, says that frost exerts a liftiog power on full grown
trees, 50 A to onuse the fruprossion on sowe that the treo be
gins to grow again after once attaining its full growth.
When the land freezes expausion ensues, drawivg the tree
up with it, leaving of course s cavity whence the root was
drawn, When the first frost comes, the molsture, carry-
ing earthy matter, enters the cavity, and thus the root
is prevented from returning to its original position. Dr.
Lapham suggests that one of the chief offices of the tap
roots may be to guard the tree as much as possible against
this frost-lifting.

AMERICAN MEAT SOLD IN ENGLAND,

Quite a large quantity of American meat was recently sold
in the Liverpool markets at paying prices. It was taken
over by the steamer Illinois, in o large tank surrouncded by
ice and cooled by air driven in by a steam-worked blower,

BEET CIDER,

We mentioned not long ago that a cider made from beets
was coming into use in France. We learn that itis prepared

by adding 7 1bs. of red garden beet to every 24 bushels of )

apples, pressing all together, The cider must not be used
for about eight months, when it will be free from the beet
flavor.

TO OBTAIN A BROWN PATINA ON ZINC,

A solution of molybdic acid, or molybdate of ammonia, in
very dilute aqus regia, or a solution of molybdic acid in ex-
cess of very dilute csustic sods, produces, according to
Kietzinsky, a very useful patina bath for articles of cast
zine. Zine statues or other ornamental articles, when dipped
into this bath, become covered with a very pleasing brown
patina showing the prismatioc colors. This covering is noth-
iog but & thin film of oxide of molybdenum, which exhibits
polarization colors and adheres firmly to the metallic zine.

EXPLOSION OF CHROMIC ACID WITH GLYCERIN.

Explosive prescriptions are sometimes sent to innocent
pharmacists by careless or ignorant physicians. The latest
case of this kind is relsted by Austrian journals. The fol.
lowing mixture was ordered for externsal use: 7°5 grains
chromie acid and 60 grains glycerin. The chromic acid was
mixed with water in a flask and the glycerin mixed with it
by shaking. BSuddenly the contents of the flask exploded
with a loud report, fiying all about the shop, while the ves-
#el remained unhurt in the hand of the astonished apothecary,
and was covered with & black mass, This case deserves the
more notice because the quantity was so smsll and the deton
ation so extremely violent,

¥eonomy In Machine Shops,

The following suggestions, in regard to the care of tools
and waste of oil in machine shops, are contained in a paper
read before the New York Soclety of Practical Engineering,
by James C. Bayles, editor of the Iron Age:

““ The proper care of tools is always attended with an im-
portant economy. In small establishments this seldom re-
ceives due attention. Asa rule, a tool belongs to anybody
who happens to have it; consequently, no one is responsible
for it. It is neglected, abused, mislaid, broken, stolen, or
worn out before it has rendersd half the service it is capable
of performing. In some shops the time of one man, and
sometimes two, I8 constantly lost in looking for missing tools
and putting them in order for use when found ; and & great
desl of capital is wasted by the premature destruction of
tools which, with proper care, should have lasted for years,
In all manafactories there should be a place for tools not in
constant use, and some one should have charge of them. A
very good system, which I have always found to work well,
provides for the charging of every tool In use to the man
using it, When it 18 returned he receives a credit for it
which balances his sccount with the tool department. For
10018 added to his individasl kit, such as files and other im.
plements supplied by employers, charge is made and no credit
Is given until the tool Is returned broken or worn out, when
A credit entry is made, with date, showing how long it has

beeu In use, Such s record Induces men to be careful of
tools, and, by inculoating good habits in this respect, leads to
economy in & direction in which waste and extravagance are
easlly overlooked.

** Another important saving in many shops would attend a
more judielous oversight of the consumption of ofl, In ma-
chine shops, and to a greater or less extent in all shops
where machinery is used and iron worked, the amount of oil
wasted  constitules n very large proportion of the total
smount used. This waste results from & cortain loosences of
habit which most men acquire In handling materials which
rome one else pays for,. When & drop of oll Is needed, It is
customary for the mechanic 1o pour n stream from hls oil
onn, snd wips off the surplus with & wad of colton waste,
It 18 no exaggerstion 1o say that half the oll used about
many manufactories of machinery and metal goods Is wasted,
and the waste constitutes a serious Item of expense. OIl i
almont always used exclusively for lubricating purposes, es.
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peoinlly In snall establishments, yet thers are othor lubrioants
that might be kept constantly on hand, which are at once
muoh choaper and much better than ofl, for such purposes as
drilling, tapping, sorow catting, ete. There is also n groat
denl of oll wastod In applying it to machinery and shafting
Whenever we see o drlp pan that has not been attended to
for n fow days, weo ay be protty sure of finding it half full
of oll which has rendered no service, and which has become
unfit for use, boing gommy, foul, and filled with foreigu
impurition  There ls vo need of this waste, which never oc

ours when the olling of the shafting and machinery ia pro

perly looked after; but it Is xn evil againut which the wano

fucturer can ganrd only by constant watohfulness,”

THE PATENTS OF 1876,

[FROM THR FORTUHOOMING ANNUAL NEPONT OF TUN COMMINBIONER OF
PFATENTS, )

Number of Patents (ssued by tho United Sutes Patent OMee to
Residents of the difforent States, Territoriey, and Forelgn
Countries, from Jan, 1, 1875, to Deo, 31, 1896,

(The proportion of patents to population v shown o last column, |

(No.,of One NO, of Une
States, oto, Pat- tooy. Statos, ete, Pat-| to ov.
onts, oery onts, ery
Distriot of L‘ulumhln..' 2 O18) | NoLPaKR, o0 vvivnnnss U LEN
Connoctiont, . voiiiies T06 ! Texas ....... 118 6,95
Massuchusotts . ...... e ™I Loulsisoa ., 108 7,087
Rhuode Island., . o we w8 West Vieginis i 9am
Colorado Toerritory,... 86 1,107 Kentucky 1 9,50
New York... S 3771 3,088 Montaus Territory.... 4 D
Oalifornia,,, o B00 1,000 TODDOAKEO. .\ \yrurrnnns 117 10,768
New Jersoy, o 656 18 VIieginde, ..o e 101 12,18
2,080 1,78 | Washington Territory 41290
1,008 23,318 ' ldabo Territory....... 1 14,9%
1,001 2,448 | Bouth Carolins,,.. .. . A6 15,818
127 3,000 | Georgla.,....... 6 18,
Vermont 12 2,709 | Utah Territory,... 5/ 10,916
Delaware. ... A4 380 MIRIRIPDL s M 21,9
MIChIRAD. .ovvviinnnnnis 405/ 3,93 | Florida ... .. 7, 6,53
Maryland. ... cooovonnns 200/ 3,008' | North Carolina, 81 2,956
Minnesota 18] 3,01 ’ 3 32,161
Novada.... 18 8,969  Now Mexico Territory 8 87,101
84 8,748 | Arkansas,... .oocoeiees 11 6,082
lawn, 16| 8,390 U, B, Army ..oovvvinns 4
Malne 168) 3,984 U, Navy....... svav wasy 1
ndiann. ... 378 4402 —_—
Oregon .. N 468 Total for U, 8....| 15,608 2,412
Dakota Territory. 8 4,327 | To subjects of forelgn
MISROUrL. . ovvvvrnnanrnns 202 4,7 | sovernments.... ..., 500
ﬁruona ............. “en ‘g goﬂ | A Tﬂ;
ADVARN, cvovenninen sesee WS¢ BRTORALO. ... ... 1
Wyoming Territory...' 2l 5,75 | 1200
RECAPITULATION,

[ssued to oftizens of —
United 8

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

ARRTCORAY
.Numbg:lnued in 1874

.............................. 18,609

Y e R R S O T T TP P Y T T, 9,689
PATEXTS EXPIRED.

Number of patents expired dnrlua the yoar 1018, couvees os 510

Numbor of design p s explired during same time (LA

Whole namber of expirations, ...
Less numbor of extensions granted

Leaving the actual number expired
SECTIONAL ANALYSIS,

An analysis of the table shows interesting facts. The ge-
ographical distribution of inventors, to whom patents were
granted in 1875, appears by it to be as follows:
To the six New Fogland States there were issued 8,188
patents, being one to every 1,004 people,
To the seven Middle States (including Delaware, Maryland,
and West Virginia) 7,905, one to every 1,623 people.
To the nine Western States (including Missour1) 8,076, one
to every 8,360 people.
To the twelve Southern States, 814, one to every 18,270
people.
To the three Pacific States, 437, one to every 1,609 people.
To nine Territories, 59, one to every 12,203 people.
And to the District of Columbis, 214, one to every 615 of
population, being the highest ratio in the Union.

GAINS AND LOSSES.

All the States and Territories have held their own, or
made gains over 1874 in the number of their patents, save
the following, which show losses: Alabama, Arkansas, Flor-
Ids, Georgia, Kansas, Mississippi, Nebrasks, Oregon, Ver-
mont (for & wonder), and Dakota, Utah, Washington, and
Wyoming Territories,

New Hampshire and Nevada remained stationary, the
former having 127, the Iatter 16 patents,the same as in 1874.

The principal increase was made in the following States:
New York, 980 ; Pennsylvania, 300; Mnssachusetts, 340;I1-
linois, 164; California, 98: and the District of Columbia, 69.

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

A great many direotions have been published for mending
India rubber boots and shoes, most of which were worthless,
The following can be relied on: Procure a small tin box of
prepared rubber in a semi-liguid condition, which can be
purchased fora few cents at almost any store where india rub-
ber goods are kept for sale. The boot must be washed clean
and dried. Then the surface around the rent is to be rough-
ened a little with the point of a knife, after which the semi.
liquid rubber is spread on with & spoon as thickly as it could
be without flowing away, Then a nesat patoh Is prepared
and covered with one or two conts of rubber. When the pre
pared rabber Is almost dry, the patch is applied and held on
firmly for a fow minutes,

It frequently happens that chemists and others desire to
utilize piecas of broken glass apparatus by cutting the same
into forms. The following is & simple method of this,
Make & paste of 4 oz. gum tragacanth with water, and also
$ ox. powdersd gum benxzoln with aleohol, Mix the two
compositions, and add powdered beech wood chiarcoal, forming
athick dough, which mold Into little sticks about 4 inches In
length and § Inch thick, The glass to be ecat ls first
scratched deeply with a diamond, and then one of the sticks,
proviously Ignited, is held agulnst the erack. Thoe glass will
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divide neatly au the end of the stick, which becomen a point
ed glowling coal, 18 drawn over the dismoend serntels.

S. A. T. says: To stick leather, paper, or wood to metal,
to a glll of glue dissolved in water add s tablespoonful of
glycerin,

The best treatment for slight burns 18 to apply cotton bat.
ting sonked with a liniment made of equal party of linserd
oil and lime water. Be careful not to break the blistery,
should any form.

The finest quality of indigo hng the least specific gravity,
und flonts upon water. It may also bo tested by its not rend.
ily lenviog & mark on drawing it across s plece of paper, nnd
also by the clear blue which it imparts to water when dis.
solved

To prevent the skin discoloring after a braige, take & little
dry starch or arrowroot, merely moisten it with cold water,
and plece it on the injured part. This is best done immedi-
ately, 50 us to prevent the action of the air upon the skin,
Invaluable for black eyes.

Excellent toy balloons can be made out of turkey's crops,
in the following manner: Free the crop from the thick
coating of fat, turn the inside out, and cleanse, Soak in wa.
tor for two days, and then, with a blunt knife, scrape off the
internal coating. Wash the crop well, and dry. Turn it
right side out again, and make an incision throughthe exter.
nal coats, carefully avoiding cutting the lining membrane,
Draw the conts at one side over one neck of the crop, and
tie the latter firmly with silk. Proceed at the other neck in

the same way. Distend the bag thus formed with air, and

6| hang it up to dry. A light coat of varnish may be added

afterwards. Thus prepared, an ordinary crop will hold a
gallon of gas and will weigh only 30 grains, which is con-
siderably less than the weight of a bladder of gimilar capuc-
ity.

When a teaspoonful of any medicine is preseribed by a yhy-
sician, it should be borne in mind that the quantity meant is
equal in volume to 45 drops of pure water at 60° Fah. Itiss
good plan to measure off this amount in water in & small wine-
glass, and mark on the latter the exact hight of the fluid.
This will give an accurate and convenient standard for future
use. Teaspoons vary go much in size that there is & very wide
margin of difference in their containing capacity. It is well to
remember, also, that four teaspoonfuls equal one tablespoon-
ful or half a fluid ounce. A wineglassful means four table-
spoonfuls, or two fluid ounces; and a tescupfal, as directed
by cookery books, indicates four fluid ounces or one gill.

A good dentifrice, largely sold and advertised, is made of
4 drachm white Castile soap, dissolved in 1 oz. alcobol, § oz.
water, and $ oz. glycerin. This is colored with cochineal
and flavored with peppermint, wintergreen, and clove olls.
The powder which accompanies esch bottle is a mixture of
precipitated chalk, powdered orris root, and carbonate of
magnesis.

To make a handy snow shovel, take s light, tough, half
inch board, twenty inches long and & foot wide. Sharpen
one end, and over it rivet s strip of thin sheet iron, bent
sharp to fit the edge; this forms the cutting edge. Acrossthe
other end nail firmly a piece an inch thick, five inches wide,
snd long enough to extend across the shovel board. Bore an
inch hole through this, slanting downward sod forward, so
that the handle when passed through the hole will strike the
board three or four inches in front of the cross plece. Bevel
the end of the handle to fit the shovel board, and fasten it
with a staple. The handle should be Jong enough to work
without stooping, and the whole thing should be as light as

ble.

po;i” easiest way to burn stumps is to use s sheet iron
chimney, big enough in dinmeter to fit over the largest stump,
and some six feet in hight. An opening near the bottom
answers for a door. The stump should be set on fire by
placing around it some kindling wood inside the chimney,
and the Iatter will produce s draft which will materially
hasten the burning of the wood.

Black lead well mixed with white of egg is a good stove
blacking. Lay on with a paint brush, and when dry polish
with & hard brush.

To prevent flat irons from rusting, melt } oz camphor
and 4 1b. fresh hog's lard over a slow fire, take off the
¢cum, and mix as much black lead with the composition as
will bring it to the color of iron. Spread this over the arti-
cles for which it is intended. Let it lie for 24 hours, and
then rub it well with a dry linen cloth. Or smear the irons
over with melted suet, and dust thereon some pounded un:
slaked lime from a muslin bag. Cover the irons with baize
ina lnoo when not in use.

A d:’u:or correspondent sends us an excellont wrinkle
for finding the weight of horses or stoers without scales. He
says: ** Make a weighing stall about 8 feet wide vwith alevel
floor. In the latter make a recess for the platform of the
soales 80 that the platform will be flush with the planking.
Now lead your liorse or stoer into the stall 5o that the forofeet
of the animul rest on the platform and note the weight, Start
bim shead uotil his hind fest are on the platform; note the
woight again. Add the two weights thus taken,and the sum
will be the total weight of the animal." o

Losther pump packing requiring to be very tight, for small
work,should not be more than 4, inch thick,and not be bent
up round the bore or sides of the barrel more than ¢ inch.

The cause of streaked butter is the imperfect working of
the butter after it is salted, Salt in butter sets the color, or
despens and brightens it; so that {f the salt Is worked !!”
the butter and not so fully worked as to salt every part, then
the fresh butter retains the color 1t had when It came from
the churn, and the salt butter grows so much darker that it
Is decidedly streaked. The remedy Is to work the streaked

butter more thoroughly.
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Matters in Congross.
nator Frulinghuysen, of !low-lm,p:;ud(n')n;
uary 6) & petition from George W. Hunt, administrator o
u&wmpm deceased, praying for an exten-
slon of Walter Hunt's patent for a paper collar-making wa-
chine, It was roferred to the Committee on Patents.
~ Senator Eaton, of Connecticut, presented (on January §) a
pttlﬁnhfmn Esra @, Cone, of East Hampton, Conn., pray-
ing for an extenslon of bis patent for a sleigh bell. Tt was
referred to the Committes on Patents,

Mr, J. H. Bagley,of New York, introduced (on January 11)
Into the House of Reproseutatives s bill to protect the reve-
nues of the Patent Office, It was referred to the Committes
on Patonts.

A Bolling Lake,

The discovery of a boiling lake in the island of Dominion
his excited much scientific interest, and investigations of
the phenomenon are to be made by geologists. It appears
that & company exploring the steep and forest-covered moun-
talns behind the town of Rosseau came upon the bolling
luke, about 2,600 feet nbove the sea level, and two miles in
circumference. On the wind clearing away, for a mowment,
the clouds of sulphuroas steam with which the lake was
covered, a mound of water was seen ten feet higher than the

level of the surface, caused by ebullition. The mar-
gin of the luke consists of beds of sulphur, and its overflow
found exit by & waterfsll of great hight.

DECISIONS OF THE COURTS.

PATENT FIRE RRIOK COMPOUND. —INTERFERING PATENTS.
ALYRED T. FOSTER 04, WX, X. LINDSAT.
[Beforo Treat, J.—Decided Octoder 28, 1875.)

that the (nvention was 3 be previons to any

% %Muﬁnu.ut invented the patented com-
but reduced it toa and test; that he
shOWE 1o the delfendants the manufsctured srticle, and when, as thelr
foreman in the brick business, he was consulted thereafter about manu-

court Is bound to adjudicate »Telyub“l"':‘ahu and the me:t'?n':“
:l':n'd:dwln ogg otr 3&9:&@. ts to stand for subsequent muﬂeuuu'v on
n -
The eonzro';uz; s butwoon two umwu or those elaiming nndor them.
aval xuunl.. the court should adjudge both vold, and thus
ond the strife, 1t oo this theory that the defendant was permitted

=

L0 set

up s bie l%l"t the Jack of novelty, not of plaintiff’s patent alone, but of
own. Trae. he bt voluntarily have surrendered his patent, and con-
Tosted the UM Fight In & sait for Infringement ; but 'hrlhould be not,
when fusist upon a full defonse, whareby a suit could be
sroided? The power vested in the court to sdjudge elther of the interfer-
tents vold, In whole or I8 held to eonfer full nnmou? where the
ce ) . on Isaues falrly made, 10 decres, not one of the patents
alone, bu! b to be vold.

udges o this care, and the decree will be accordingly at
the costa of tho p! ntm.—m. Lowix Central Lo Journal, .

Becont Dmevican and Lovefgn Patents.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED RUNNING GEAR.

Lorenzo D, Hurd, Wellsville, N, Y., assignor of one half his right
to Thomas Puller, of same place.—~This is an entirely new construc-
tion of the runniog gedar of wagons, which cannot be explained
witbout detalled drawings. It however Includes several simple
devioes of muoh strength, and also is so made that any one of the
whools may rise Lo pass over an obstruction or elevation, or slnk to
pmas through a hollow, without affecting the other wheels or strain-
Ing the reach,

IMPROVED TIRE,

Harry Thompson, Decatur, Ind., asdgnor to himself and George
W. McConnell, of same place.~The luvention consists of an outer
and an inner rim or band formiog the tire. The inner rim, having
an inwardly projecting flange at each edge, protects the sdes of the
felly, and keeps the tire on the wheel. The outer one serves to bind
the laner over fast to the wheel, and is kept on by a convex inner
face, which shrinks into the concave outer face of the faner rim.

IMPROYVED OFEN THILL.

Conrad H, Matthiesscn, Odell, IIL-The object of this Invention Is
to enable the horse drawing a siogle or one-horse wagon or sloigh
1o travel in the regular track In roads where double or two-horse
tenms ure principally used, and at the same time allow the vehlcle
to follow the regular track. The rear end of the thill ls forked and
connected with the axle. This brings the body of the thill about In
line with the center of the vebicle, 80 as to be over the ridge be-
tween the two tracks o the road. The forward part of the thill is
ourved into U shape, 20 s to puss around the horse's breast and to
the body of the thill. The free end of the thill hasa Joint formed
1o iy, at such a distancoe from the end, and in such a way, that the
sald free end may be turned down to rest upon the ground to sup-
part the thill 1o proper position while bringing the horse into posi.
tion, and harnessing und unharnessing him.

IMFROVED WINDOW SHUTTER.

Sofie Victor, New York city.—This is an improved window shut-
ter that may bo readily adjusted to combine the free ciroulation of
alr and shade of an awning with the protecting features of the com-
mon shutter. It consists of an outer shutter frame without slats,
to the top part of which is hinged & sopamte shutter, that may be
retained o outwardly inclined position by folding brace rods, and
folded down 10 the open frame 1o be socured.

IMPROVED FOLDING CHAIR.

Frank A. Patch, Now York city.—The side bars of the chalr frame
are ourved, o that thelr lower parts may serve as the forward logs
of the ohulr, und tholr upper parts as the posts of the back. The
brnee burs of tho arms are ourved and plyvoted to the gldo bars | the
reur bar wre uttachod In glimilar manner, The seat n floxibly, so
that the whole forms a chalr of strong und slmple ronstruetion
which may be felded Into a gmall space,

Seientific m.

IMPROYED SAW-SHARPENING MAONINK,
Wm. L. Covel, Nelott, Wis.—~The object of this invention Is to
a maohine for sharpening mill saws. Tt consists in an ad-
justable frume plvoted in the centor and haviog parallel guide
ways, In which moves a sliding block, to which the saw is detachs-
bly tastenod. Through sald sliding blook passes u screw-threaded
rod whereby the block and saw may be adjusted In the frame, and
to the lower end of this rod 1s attached a lover, conuected through
a . nnn with tho orank of a slowly revolving shaft, by means of
w tho saw and block are togother elevated and made to ap-
pronch & rovolving emory wheel each time a tooth s sharpened.
At tho top of the muin framoe 1s a pivoted lateh feed controlled by
a gulde, which lntob feod moves the saw by cogaglng with the fuce
of the sw teoth for the purpose of bringiug the teoth successively
1n position for the emery wheel.
IMPROVED MORTIHING MACHINE,

Simeon Duok, Viotorin, British Columbia, asslgnor to himself and
Joshun Davies, of sume place,~/1'his embodies n noyel oonstruction
of nmnchine for outting squareand aogular mortises nt any desired
fnolination, T'ho dovice conslsts of a tilting bed, by whioh the ma-
terial may be oarried Into any desired inclinntion to be mortised by
u vertioally operating tool. A cog segment and worm shaft tilt the
bed framo on the rock shaft in longitudingl direotion, while a lat-
ornl gorow shatt ndmits Its position in lateral dircotion, A longi-
tudinally sliding framo I8 guided lo the bed feame, and ndjusted by
ruok and pinton, the ndjustable heads of the same holding the ma-
terial to the tool, Oneof the heads lsarrnnged with a rotary chuck,
with holos In it poriphery for a plvoted spring clutch, that holds
the materials for exposing it rotatively to the aotion of the tool.

IMPROVED IRONING TABLE

Lewis P. Lawrence, Port Morris, N. J.—This is an logeniously
constructed table, adapted to be attached toa ledgo or window
frame by a apring ontoh, and having an outside adjustable leg by
which the outer end of the table may be placed at any desired
hight,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED GAS BURNER.

Owen J. McGann, Chicago, Ill.—This invention bas for its object
to provide an improved mode of attaching the ring holder of a
water lens or reflector to {ts burner, which latter is also provided
with a socket, adapted to be detachably applied to the burner of
an ordinary gas bracket.

IMPROVED SPRING SCALES.

Abram Harper and Laroy W, Cross, Edgerton, Ohio.—This inven-
tion consists of a contrivance of levers and springs for the support
of tho measure, so arranged that the weight of the conteats of the
moeasure will bo indicated on a seale, the levers and spring being
concealed fo an inolosed buse, whioh protects the apparatus from

ng | lojury.

IMPROVED CARBON PHOTOGRAFPH.
Claude Léon Lambert, Paris, Franoe.—~This isa new process for
producing carbon photographs or sun plctures, produced in salts of

] chromium or other pigments, combined with gelatin or its equiva-

lent, and rendered permanently insoluble by the action of light.

. | The especial features of novelty consist, first, in & compound con-

sisting of water, sugar, liquid ammonia, and permanganate of pot-
assa, to form a bath in which a negative obtained from a transpar-
ent positive may be immersed, and thus intensified ; and second, a
process of obtaining double tinted prints in salts of chromium and
on ordinary albumenized paper, by placiog the sensitized paper in
a press, the blank for the picture being covered with a black or yel-
low mask, and the whole belng then precipitated by hyposulphite_
IMPROVED CONDENSER FOR ILLUMINATING GAS,

George W. Edge, Jersey City, N. J.—The Invention relates to
wheels having spiral vanes, and arranged In the pipe leading from
the retort to the purifier, 5o as to be revolved by the current of gas.
The impact and rubbing action of the latter on the vanes of the
wheels effect the desired condensation of the tar and other heavy
matters, which are thrown off by centrifugal force—the rotations
being ordinarily near two hundred per minute—and are thus col-
lected in the pipe, and thereby conducted to a suitable place for
removal,

IMPROVED HORSE COLLAR.

Jacques Meyer, New York uity,—This coliar has metallic stiffen-
ing plates or hames, which are bioged at the top and looked at the
slde by means of a hinged plece of the hame entering u sookot nnd
spring lock of the other collar section. The terrots and traoce fas-
teners nre connected in rigid but detachable manver to the stiffen-
Ing bames. Tho collar may thus bo applied without straps, buck-
les, or other parts visible from the outside, while the ready opening
and closing st the gide of the neck allows its putting on without the
animal stoopiog or bending down.

IMIFROVED S1601T FROTECTOR,

Marmaduke H. Mendenhall, Wabash, Ind.—This Invontor now
fmproves the sight proteotor for which lotters patont were gKrantod
to him January 12 and April 20, 1875, s0 a8 to bring the light under
perfoct control as 10 quantity, direction, and distance, and at the
ame time protoct the eyes from the glare, intensity, and heat. This
is malnly done by the use of sultably adjustable piates of colored
§lass

IMPFROVED CIGARETTE MOUTH PIRCE,

Diodrich Marquis, New York olty.~This invention consists of a
clgarotto with taporing mouth plece, that is wound with an Inner
and outer spiral, decreasing In widih, to which a wmpper of to-

bacco papor s conneoted In spiral shapo, to be Niled and closed at
the ond.

IMPROVED REMEDY FOR RREUMATISM,
Aug. Beverin, Now York olty, ssignor to himself and Froderiok

Zarnfullor, of same place, ~The proposed remedy Is a composition
of lodide of potasium, solld extraot of nconite, wine of oolobloum,
morphine, nod compound sirup of sarsapari!ia.

NEW AGRICULTURAL INVENTIONS,

INPFROVED SHEARS YOI CUTTING NOGS' NOsSEs.

William H, Grow and Coawford M. Sloan, ook, Kan.—One han-
dle onrries an Inolined plate which rests agninst the hog's nose aond
supports the eartilage while the same s belng cut by a blade on
the othor handle, The biade has an ofsot at {te middle part, so as
to leave a portion of the cartilage connected with the nose of the

hog by a narrow neck. The end parts of the blade are ourved
about upon the are of the upper side of the hog's nose, %o as Lo out
Off the rost of the cartilage close to Its base,

IMPFROVED TOTATO BUG DESTROYENR,

Isano W, Griscom, Woodbury, N, J.—This ls an apparatus
mountod on whools, und so designed na to be druwn over the plants,
The polsonous powder I8 placed In a hopper, in whioh I stireer nnd
other devicos, which reduce the powder to a vory fine state bofore

It passos to o distributiog device, which finally sprinkles It upon

the plants beneath,

IMPROVED CLEVIN,

John G. Miller, Frederioksburgh, Va.— Dy this device the Pl.;:;
man, whon he turns the team and reyerses the plow, can, by m‘ o5
of & rod, shift the doubletree olevis from one to another o oot
potohes of a notched clevis on the beam, to cause the plow to
more or less land, as may be desired.

IMFROVED SELF-RAKE FOR REAFENRS,

Samuel B, Gilliland, Salisbury, Mo.—~This rake s operated b:
u pltman, which connects with n lever opernted by n groove
wheol on the axle. When the ruke i3 pushed outward by the out~
ward movement of the pltman, the teeth will be turned down be-
neath the platform, so us (o puss beneath the cut graln lylog upon
sald platform without disturbing it, and that, when the rake Is
drawn fnward by the Inward movement of the pitman, the teoth
are turned up, 80 s to sweep the out grain from the platform. The
whole 18 n simple and doubtiess eflicient device.

IMPROVED HARROW ATTACHMENT FOR CULTIVATOR FLOWS,

Fredorick D, Ladenberger, Glonbeulab, Wis,—Thls is & combined
fmplement, comprising a shovel or breaking plow, two side plows,
and two harrows, the two latter belng connected to the former by
eyebolts and brace rods, nnd made adjustable In width by means of
a curved bar. The farmer is then provided with several useful im-
plements in one.

IMFROVED FLOW,

Joscph Phillips, Smithton, I1L.—~This I8 an Improved cast Iron
upright for plows, haviog  flange formed upon its upper end. The
lower end I8 forked, and a horizontal prong I formed upon it, buy~
{ng & longitudinal rabbet upon the rear part of its landside, and
two longitudinal flanges upon its mold board side, to udapt it to
recolve the beam, the landside, the moid board, the share, and the
handles.

IMPROVED BUTTER WORKER.

Willlam H. Lilly, Bethlehem, Pa.—The chief parts or elements of
thls lmproved machine are a horizontal, continuously revolving
bow! having a concave bottom, a revolving worker of peculiar
construction, a stationary segmental block for pushing or trans-
ferring the worked bufter from the side of the bowl towards the
center of the same, aod a central discharge tube for the butter-
milk expressed from the butter. These parts.and the gearing neces-
sary to operate such as rotate, are arranged io a frame having Do
peculiarity of construction.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED MANUFACTURE OF HEXAGONAL NUTS.
George Johnson, Haverstraw, N. Y.—The inventor claims that,
by this fmproved system of manufacture, a strooger nut is ob-
tained, any waste of iron In cutting avoided, aod a convenient
feeding of the bar to the nut-cutting machine is propuced. In
the accompanying engraving, Fig. 1 ropresents a top view of the

Sog .,
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improved bar for making hexagon nuts, and Fig 2 shows the
straight bar hitherto employed for making these nuts. The straight
blank bar is passed through rolis or dies, and forced into such shape
that alternating semi-hexagonal projections and recesses at both
sides are produced. The recesses at one side are parallel, and cor-
respond to the projections at the other side. The bar is fed in
this shape (on its edge, to the nut machine, being turned after each
cutting of the same to bring the nuts always into the same position
for the tool. Cutting such nuts from straight bars, as shown in
Fig, 2, produces a great wasto of lron at the sides in the form of
small trinngular pieces, and disturbs the Abor of the iron, requiring
Also the frequent sharpening of the cutting tools, as there are for
each nut four cutting planes,

IMPROVED LEATHER-DRESSING MACHINE,

Bart M. J. Blank, Jersey City Hights, N. J., assignor to Morris
Rubens, Now York city.~This loventor proposes an improved
machine, by which the oreasing and polishing of leather may be
rapldly and uniformly sccompiished. The lnvention consists of a
revolving feed rollor, In conncotion with a series of creasing or
polishing dios, that wre secured by guge and sot scrows to soekot
grooves of a hollow spring-oushioned tube. The latter Is heatod

from the inside, and capable of belog swung back to admit the
ready lnsertion of the dios.

IMPROVED NAIL PLATE FEEDER.

Willlam H. Field, Taunton, Mass.—In this invention, feeding
Jaws, In which the gripper rod rests, are made to close on the rod,
and then move forward the breadth of one nall by & rod moved
forward by the machine and backward by a spring. In its baok-
ward movement, the Jaws open and travel along the rod for & now
hold to feed aguin.

IMPFROVED KEY FOR LOOK,

Warren H. Guthrie, Hudson Cfty, N.J.—A common device of
burglars for entering locked doors is to selse the key frowm the out-
side by a flne palr of nippers, turn it, and 5o draw back the latch,
The present invention provents this by means of & swinging staple-
shaped guard hung to the key and surrounding the wards, so that,
when the key is o the look, each of the kuy holes will be flled by o

wodge-shaped plate, whioh prevents the latroduction of nippers or
the planting of a drill,

IMPFROVED WATER WHEEL,

Cloud Chalfant, Penningtonvilie, Pa.—This lovention is an Im.
provement in the class of hortsontal outward-flow water wheels.
The lmprovement cansists ohilely tn providiog the wheel with ver-

tion) rising and falling buckets, and in adapting the wheel 1o be
risod and lowerod within the stationary case,

NEW HOUSEHOLD ARTICLES,

IMPROVED BED BOTTOM.

Ellas Stliwell, Rockville, Mo.~The object of this Invent s

provide a cheap, comfortable, and elastie bed bottom, wllb.::l t:
uso of wlats or springs as ordinarily employed ; and It conslnts In two
Inaldo dotaohable ratls, over which u stretohor of canvus s placed,
Tho wald ralls are kept apart by notehed bars, wod have arms which
Feat upon o subjucent support, and, whon prowsed down from the
wolght of the occupunt, tighton the oanvas, 1o oombination with
anid ralls are employed ono or mare bolts on eaoh wlde, whioh pass

throogh the bedstead ralls, and also the detachable ralls, o proven
the aceldental displacemont of the latter, ys .
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Buginess and Pergoual,

The Charpe for Insertion under this hoad s One Dol
lar a Line. If the Notices exceed Four Lines, One
Dollar and a Half per Line will be charged.

Alden Engine, 3 oyl.Com. Balanco Pistondoubles
powerof Steam ! Ciroulars froe, Farrolly Alden, Plitab'h,

“Wrinkles and Reolpes' s tho best practical
Handbook for Meohanios and Engineers. Hundreds of
valuable trade suggestions, prepared expromly by cele.
brated experts and by correspoadents of the - Scieatlfio
American.'' 20 pages. Eleganily bound and llus-
trated. A splendid Christmas gift for workmen and
apprestices, Malled. post pata, for $1.50, Address 11,
N. Munn, Publishier, P. O, Box 778, New York clty.

30 now and 2'd hand lluhmm% Saw Malls,
Planers, Wood Working Machines, Pamps, Water Wheels,
Grist Mills, Engines, Dollers, otc., for sale. See first
column of page 77, this number,
l(o.lnquﬂulmtotnryWutforedonw
price, A. C. Stebbins, % LidertyiSt., New York.
Wanted—Socond hand Wrought Iron Gas and
le-nl'lu.c.l.-mllm;un.cuumnﬂund
Pipe, &, 7, and $1nch. Addross, with full particalars as
to quantity, price, &c.. Lesllo, care I.0, Box 0O, N. Y

Book on Making and Working Batteries, Elec-
mm?m.u..u. T.Ray, Box 155, Ipswioh, Ms.

Geo. P. Rowell & Co, the enterprising adver-
tsing agents of New York elty, belleve In making thewm-
selves & necessity to advertisers, and, 1o every way open
to Ingeatoas minds, they seek Lo attaln that popular snd
profitable end. —Daily Herald, Eilzabeth, N, J.

Agricult’l Works,Clinton,IIl. Mach.sold on Com,

Walrus Leather & Polishing Materials—Grecne,
Tweed & Co., 18 Park Place, New York.

For Sale, almost new, £35 gallon Copper Kettle,
€ fuxtls fi.. Welght, 1050 Ioe, Price f20, Perfect,
Forsalth & Co., Manchester, N, M.

Abbe Bolt Headers, the best—Prices reduced ;
2sizes made. Palmer Power Spring Hammers, 10 sizes.
See machines, or write for loformation before buying.
§. C. Forsalth & Co., Manchester, N. H.

S0 new and 2'd hand Machine Tools, Saw Mills,
Pazers, Wood Workisg Machines, Pamps, Water Wheels,
Griss Mills, Eagtacs, Dollers, eic., for sale. See finit
colums of page 77, this number.

Piles—No matter of bow long standiog yoar case
may be, or how many remedies falled, a care is poasible,
Clircalars free—cause—consequence sod cure. Wonder
Worker Medicioes, Salem,N. J,

Pat.Reptek Scl Am. cheap. Box 185, Ipswich, M,

Steel Castings, from one Ib. to five thousand Ibs.
Isvaluable where grest stremgth and durabliity are re-
quired, Send for Circular, Plttadurgh Steel Casting
Co.. Pittaburgh, Pa,

Wanted~To purchase the Patent of a good arti-
cle of general use, or will manufacture and pay royaity,
Address B, H. Robb & Co., Cinclunatl, Ohlo.

Use Yocom's Split-Pualleys on all Shaflting, same
sppesrance, sreagth sod price as finished Whole-Pule
eys. Shafilng Works, Drinker St,, velow 147 North
Secotd St,, Pulladelphls, Pa,

A valuable Folding Cradle Patont for Sale. Ad-
dress the inventors, J. Welch & 8. Jefferys, 504 West 25th
Street, New York.

’ or Draughtsman—Eogagement wanted
by su eugineer of practical and sclentific education,
Woodworking Machinery a speclalty, Bost ref
Address Cly, Eng., 222 East 35th 8¢, Clty.

Blake's Bolt Studs are the best and cheapest fas-
tening for Leather or Rabber Beits. Save tea times
their cost, Greene, Tweed & Co,, 18 Parg Place, N.Y)

Linen Hose for Factories—1, 134, 2 & 214 inoch,
Atlowest rates, Greene, Tweed & Co., 15 Park Place.

For Sale—No. b Blake Ceusher, good as new, 2000,
H.P. Loco. Boller, $150, 15 I P, Upright Boller, $150,
6 1c. Planer, 8275, 41t Planer, $175. 17 in.x61t. Lathe,
153, 1300.36 08, Lathe $125, Bhearman,d Cortlandt,X. ¥,

Waoted—A partoer with means to manufacture
& Patent Hay Rake or Pes-Vine Paller for Southern use,
Takes woll, Address J.H_Eandolph, Jr,, 8t.Gabriel,La.

Tobaoco Wafers—Patented, State Rights 1
Bale. Addross D, A, Alden, Malden, Mass, i

Manufaoturers! Send for (Hustrated catal
of Best Belt Pulleys made. A. B, Cook & Co., me?‘l"l:

Manufacturers of Improved Door, Sash, & Blind
Machluery. Send circulars and prices x'a Noxon Bro's,
Walkerion, Ontario,

For Salo—An upright Re-Saw, Ia good
Canbe scen runaing st 256 Market St., ﬂo'uk?;ld.cj X
W.H. Kirk & Co,

Fino Castings and Machinery, 9 John St., N, Y.

For Sale—8ocond Hand Wood Working Machin-
ery. D. J. Lattimore, 3ist & Chostoot St., Pulla., P,
Boult's Paneling, Moulding and Dovetailing Ma-
s suceess, Send -
z::;f-g“(? Mach'y Co.y Batile Creos. Mich:
and cheapest Surface Planers ani Unl-
versal Wood Workers, sddress el, )
sk gpA g Bental, Margodar . & Co.,
Small Bogines. N. Twiss, Now Haven, Conn,
3% pew und 2°d hand Machine Tools, Saw M1l
Planers, Wood Working Machines, Pamps, 'ﬁ“'ller wn:ell:'.
Grut Mils, Kogines, Bollers, ets., for sale. See Orst
column of page 71, this number,
Patont Scroll and Band Saws, best and ch
B use, Cordesman, Kgan & Co., Cinclanaty, ()mrm
Bolid Bmery Vuleanite Wheols—The Original Bolid
Exery Wheel—other Kinds {mltations sod Inferfor. Cau.
Uon—Our same 16 stamped 1o full on &1l our best Btand.
::m:. Packing, ;u ﬂm Bay st only, The
coaapest, New Belting and Packl
Compsny, 1l and 3 Park llow, New York, G
Hotchlim Alr Bpring Forge Hammer, best 1n the
market. Frices low. D, ¥ristie & Co , Kew layan, Cr.
Water, (ias aod Steam Goods—Sond elght stamps
?'mo".%':.'&'}.‘.',“.t“!-".' 400 1lustrations to Bailey,

The Baxter Bugine—A (8 Pago Pam
phlet, oon-~
tainlog detall Arawiogs of wif parts and fall Mlculn,r':,

Bow ready, sud will be matled gratie
= oy ey 3 « W. D Rumell,
For bost Prosses, Dies, and Pruft Oan T
’ ools, il
& Willlams, cor, of Miymoaty sad Jay, llmoklm."n. ¥
For Bolld Wroughtiron | olo,, soe advor.
Useneat, Addross Union f[ron Milis, Plusvurgh, s
urlfthograph e i
Hotohkis & Ball, Meriden, Conn,, Vou
- d
and workers of sheel metal, .l'lnc Ursy d:..'f.'.fu'ﬂ.'.'.':
Lo order. i"ula work solleited,
Pook's Patent Drop Press. Hull the bost |
Address Milo Peck, New Haves, Conn, Dy

Scientific

d Muohine Tools, Baw Mills,
mm:?;oﬂ%mmuhlnu.l'umpu.w'nlw Wheols,
Grist Mills, Engines, Bollors, eto,, for walo, heo first
column of page 77, this namber,’

All Fruit-can Tools, Fermoute W'ks, Bridgoton,N.J.

Amorican Motaline Co., 61 Warren St., N.Y. City.

1d Bmory Wheels and Machinery, send to
thoml,li;nlsi:\ Btone cro’.. Noston, Masa,, for nlmnfn.

reason ow and socond
nl: d'l‘::}::l l:nn Hhe;l':‘:rg.l%kr'l‘o?l-hln( and Bumng
Motals, E. Lyon, 470 Grand Stroot, Now York.
unlity—Whitins-
g g O o Wiliasvme, Mase,
For beat Boit Cutter, at greatly reduced prices,
wdress 1. B. Brown & Co,, Newiaven Conn.
Diamond Tools—J. Dickinson, 64 Nussau 8t., N.Y.

Temples and Oflcans. Draper, Hopedale, Mass.

H. H. will finda full description of jade
on p. 49, vol. 34—, C, will find « recipe for cement
for fron pipes on p. 185, vol. 8. Tempering mill-
ploks is described on p. 202, vol. SL—W. H. will find
on p. 317, vol. 82, a recipe for an alloy fusible be-
low 212* Fab.—D, G. F. will find good recipes for
bronzing oniron on pp. 11,85, vol. 83, and on brass
on p. 51, vol. 33, “ Eleotricity, {ts Theory, Sources,
and Applications "' {8 a good book on electro-pla-
ting.—H. A. H. will find on p. 139, vol. 31, a formu-
Iy for the lifting power of gas.  The silvery coat-
fog on iron wire, given (o our recipe, will wear
well with careful usage. Steel wire is best for
springs that are much used.—E. B. will find a de-
scription of leather pulp on p. 206, vol. 3L.—E. T.
C. will find directions for cleaning brass on p. 102,
vol, 25.—J. C. Jr. will ind Bloxam's “Chemistry "
an excellent work forstudents’ use.—W, 8.8, will
will find on p. 10, vol. 27, a full description of the
phosphorus lamp. This also answers H.W.8.—T. E.
will ind on p. 11, vol. 31, a recipe for waterproof
varnish, which he can apply to his bronzed work.
—H.A. P. will find full directions for molding
rubbec on p. 253, vol. 20.—H. F. H. Is informed
that no boiler Incrustation preventive can be re-
commended unless the nature of the feed water is
known, as the impurities of water differ so widely
in thelr natare.—W. F. McL. will ficd a recipe for
marinegiue on p. 42, vol. 32. Mix enough gutta
percha with bisulphide of carbon tv make a thick
varnish.—J. S. is informed that a pump made of a
tin pipe with a wooden plunger is commonly used
todraw oil out of casks. Coal ashes do excellent
sorvice in earth closets.—F. K. will ind & good re-
olpe for baking powder on p. 27, vol. 3L.—J. N.
will find a description of soluble salicylic acid on
p. 83, voL. 33.—B. F. will find a description of an
apparatus for freezing water in bottles on p. 82,
vol.33.—~J. W. willfind a description of the Rus-
sian circular ship on p. 87, vol, 8.—F. J. C. will
find n description of blsulphide of carbon on pp.
114, 283, vol. 30.—W. O, will find a recipo for ce-
ment for millstones on p, 251, vol. 81—t N, can
ascortain the horse power of a small engine by the
rules given onp. 33 vol. 33.—T. F. can harden
sorew plates and dies by the process described on
p. 15, vol.23.—R, J. W can harden tallow by the
process described on p, 202, vol.24.—W. N, will find
a desoription of the philosopher's or hydrogen
lamp on p. 212, vol, 8L—W. N. K. will find, on re-
ference, that the paper stereotyplng proocss is
deseribed on p, 803, vol. 80.—M. P. I8 informed that
the only way of ascestalning the power of u spring
isby experiment.—J, C. W. will find dircotions for
making spongy platinum on p, 330, vol. 25, Flles
onn be hardened by the process described on p.
212, vol. 23,

(1) J. B. asks: 1, What is the causo of the
sulphuricsmell fn a room where a registor Iy used ?
A. Your description {8 100 mesagre; you should
state the arrangements of flues, furnnce, oto, 2.
Can the air of a room be analyzed so as to find
what gasesit conwmins? A. It can, but [t requires
tbcutlmt and skill of a chemist to obtain acourate
results,

(2) F. S, W.asks: Please give me a recipe
for making blue and rod stencil paste, which can
bo castinto cakes, to be used for branding flour
barrols, A. Mix aoy of the ordinary pigmoents
with suflicient chalk or carbonate of magnesia to
form a paste of the required consistence.

() G. D, V, aska: What is the eflect of ice
onmilk? I have been using a spring to propare
my milk for eartage over somo fHftoon miles of
vountry roads, and find that it will churn some-
what in warm weather, 1 bave thought of pat-
ting broken leoin the tank used for cooling, there-
by lowering the temperature below that of spring
wator. Do you think this would be an advantage
In belping the milk to withstand the shaking? A.
A vory low tompernture, such as that obtalned by
o mixture of orushed lee und salt, might be of
some adyantage; but the only sure mothod s that
of filling the vossols full, so that there osn be no
posslbility of shaking,

(4) D. M. C. ankn: Can we use cast steel
for punching machine mandrils, and will it sustain
kreat wight and not orush (o such use? A. Steel
oastings aro fur proferable to forgiogs, and will
sult your purpose ndmirmbly.

(5) I M. B, sayn: One cool Monduny morn-
Iog our froman, while firing up, bumt the globe of
tho main valve and a quarter turn in the main
Steam pipe running from the boller to the ongine.
The pipe was® feot In longth and 4 Inohos (o di
ameter, aod took one turn downward ; It wus

probably partly flled with witer, the drip cooks

nothaving boon opened, Exports horo oxplain
that steam, thus lot on to vonfined water, exorts
ton times ns mooh foroe as if the pipos wore free
from water. barsting the pipos on account of the
non-clasticity of wator, Is this so? A, There
wis probably loe In your pipes, and thoy burst

from unequal oxpansion,
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(6) R, 8, B, M. says: Thave often obgerved
men riveting steel platos together with soft Iron
rivets, Wil the resistanco of the plates to tho
contraotion of the rivet, as the latter cools off,
lengthen the time occupled in cooling ? A, The-
orotically, yes.

(7) A. M. B. pays: I put aget of tubes into
# bollor, and in less thun o year one of them gave
out. They have been golng out one at i e un-
til 8 have given out. There are small holes In
them, that look as though they had been drilled.
I use nothing but rain water in the boller, but the
condensed steam drips back to the cistern of a
condenser, and I use tallow In the eylinder. Can
you tell me a remedy? A. There are possibly
chemionl impurities in the tallow. Try purifying
it by tho process given on p. 182, vol. 20,

(8) C.C. R. asks: Is there any objection to
using tho common expansion valve {on the back
of the slide valve), worked by another pair of co-
centrics and link, in order to have the exhaust In-
dependent, for locomotives? A. It would give no
advantage.

(9) T. C. says: I have built asmall steam
engine with cylinder 13§x3 Inches, and have an up-
right boller 12x18 Inches, with one 3}¢ Inch flue in
the middle. Boller and flue are made of copper,
of No. 18 wire gage. What Is a safe pressure? A,
Safe working pressure 80 Ibs. per inch. 2. Will the
boiler run two such engines? A. No. 8. What
books would you advise me to study, to get a
thorough knowledge of land, marine, and locomo-
tive engines and bollers? A. Bourne's “ Hand-
book " and “ Catechism of the Steam Eaogine,"
Forney's “Catechism of the Locomotive,” and Col-
burn's work on the “Steam Engine.”

(10) W. A. B. asks: Which of the follow-
ing oils are best for shafting and printing ma-
chinery : Black lubricating ofl, lubricating castor
oil, or light engine oil? A. Lubricating castor oil

(11) E. H. R. says: Last year I had trial
gages to my steam boiler of a kind that worked
with a binge by rmising the bandle end. These
bandle ends, if raised too high, would drop out,
letting the steam escape (if above the water lovel)
until readjusted. One day I noticed, when the
bandle had become detached and a full head of
steam was on, thar, although there was the usual
hissiog by the escape stecam (or what I thought
should be e:cape steam) there Wwas no steam
visible, altbough the escaping gas was through
an open door and with sufficient force to pro.
vent, for some minutes, the readjustment of
the handle. My curiosity was then excited, and [
inquired of the engineer what was the reason that
no steam was visible, only what appeared to be
hot air orgas? He said be did not know, He
only knew that, when mud was in the guge pipe,
no steam was visible. When the pipe was
clean, steam would (ssue, Now If this mud Al
tered all the steam out or decomposed the steam,
what was this escaping gas, that seemed to have
lost no force but to have entirely chaoged from
steam to hot air or gns? T'he escaped gas did not
deposit any molsture upon cooling. A. We have
heard of many similar cases, and can afford no
satisfactory solation of the question. We shall
be glad to hear from any of our correspondents
haviog bad any experienceo In thismarter.

(12) J. H, asks: Is there anything with
which a horseshoe magnot could be covered so as
to stop its influence or attracting force, a wax or
palnt of any kind, for fnstance? A. No.

(18) C. D. P. F. asks: 1. Isit practicable to
heat n house 40 by 50 fect, three stories high, n
greenhouse 10 by 100 feet, o stable, and two small
cottugos by steam from one boller? A, Yes. 2.
How lnrgo should the boiler be, the bulldings be-
Ing within u elrcle of 600 feet radius, and a sepa-
rato steam pipe leading from the boiler to each
bullding? A. You do not give the hight of storfes
of the buildings, from which the cubic foet of afr
to bo heated might be computed, and upon which
tho sizo of tho boiler should be predicated. As-
suming thoe stories to be of about the usual hight,
the boller would require to have about 185 feot of
henting surfuce, or about 14 horse power, There
should bo two pipes leading 1o cach building in or-
der to secure a circulation—one for the roturo;
and these way be about 2:§ inches in dinmeter,
Thoy should be packed with a cement of asbostos
nod cattle bair to about one inch in thickness, to
#uvo stoam by proventing the radintion of heat, 3,
How deop should the pipes be buried in the earth'?
A, At loast three feot, und the boller should be sot
fna cellar or vault low enough to recelyve the ro-
turn pipe above the bottom therecof. The green-
houso could be warmed (0o & more uniform and
safo tomperature by means of u bot water appar-
ntus of Its own,

(14) C. H, A.asks: How can I silver the in-
sldeof glass globes? A, Make n reduoing solution
of ono fourth,and n slivering solution of one
tenth, tho strength as published In No, 22, vol. 84,
SCIENTIVIC AMERICAN, and il the globe with
equnl parts of each solution,

(16) 4, A. A, nsks: 1. What should be the
Jength of foous of the pair of 4 Inoh plano-convex
condonsing lenses fora magle lnotern? A, The
orossiog (or smullest) polnt of the beam of light
when In use muy bo ton or twelve inches from the
oondonsors. 2, What should bo the damoter and
powaor of the pair of magnifiers corresponding to
tho 4 inoh condensers? A, Tho quarter slzo pho-
tographic portealt tubo, of 1% inch aperture and
6or 7 loches foous, works very well, 4 What Is
thondvantage of haviog the condensing lens mudo
up ol two glassea? A, That the foous may be
mado sufolently short, and not lose too much
Ught by reflootion.,

(16) J, F. nsks: What kind of ammonia is

used inn nickel bath to keep It neutral? A, The

m —

(17 ©. C, M. nske: 1, Con I use a small tel.
ograph maohine for striking bells In different por.
tions of my factory with simply the use of tyg
wires? A, If you mean what telographors oall 5
soundor, yes, 2, Wil It bo noocessary to haye »
coll below the boll, 80 as to mako the bell a mag.
net? A, No.

(18yJ. D, B, says: The teacher of onr ay
tronomy clngs snys that, were It not for the reflogt.
ing power of the atmosphere, wo could seo nothing
not in direet sunlight, Teclaim that the reflection
frow the earth and adjacont objects would be wuf.
flcient to ennble us to sco many things not in the
dircot rays of the sun., Am I not right? A, Yey,

(10) W, H, A, asks: Has electricity been
used fn doep sen soundings ? A, We do not recal
any Instance whero it has been used for this pur.
pose,

(20) J. A. 8. says: If wo had a material
which was a non-conductor of muagnetism, wrought
into thin slips, which could be used as an inter-
poser to cut off magnetic influence suddenly, and
at regular Intervaly, would we then be able to
propel light machinery by the power derived from
common steel magnets of good quality, that i,
could we utilize the power In magnets? A, Cer-
tainly, but {f such a substance existed ro econo.
mical advantage would result; work must be done
to operate it, and this would more than overbal-
ance any power which it would give,

(21) D. J. C. asks: Is it possible to make
an aqueous solution of rosin ? A, No,

(22) ALH. T, says: 1. [ have constructed a

Jamin magnet, but was unable to maguetize it on
account of Ity peculiar shape and form. [ was
unsuccessful in the attempt, because I could not
upply the eclectro-magnet to the surface of the
steel ribbons. How should T proceed to make a
magoet of great power? A. You ought to be able
to magnetize it with an electro-magnet of the bar
or curved form. Use one wound with No. 14 or 16
copper wire, and charged with two or three Grove
cells.
(23) R. J. S. asks: How can [ settle min
water taken from a pond, 50 as to make it clear
for culinary purposes? A. Mix with a small
amount of lime water, and allow to settle until
clear.

(24) L. L. asks: 1. Which is the best way
to make a stereoscope? A. For what purpose Is
it tobe used? 2. What lenses are the best? A,
Double convex, with one side thicker than the
other. 3. How many times should they magnify?
A. About twice. 5. What should be the distance
between the lenses and the picture? A. About
six or seven inches, for ordicary eyes. 5 How are
the endless chains to hold the plotures in revoly-
iog stereoscopes made? A. Formerly they were
made of elther cloth, leather, or rubber belts, as
wide as the picture islopg. Across them were fas-
tened narrow strips of wood, with wires at each
end for holding the views. The Iatest improve-
ment is a hinged metal band, but the principle I8
the same in each case.

(25) P. D. 8. asks: How can [ make bichro-
mated gelatin? A. Makea hot saturated solution
af bichromate of potash in water, and in acother
vessel make a strorg solution of gelatin, Then
pour them together, stir well, and allow to cool.
Or flow your plate with gelatin in the usual wauy,
and then place it in a bath of bichromate of pot-
ash for a short time,

(26) F. C. 8. says: Plense give me direc-
tions for nickel-plating apparatus. A. Take a
wooden box and line the inside with sheet lead,
having about one quarter of an inch between the
box and lead. About midway between the ends
place two upright copper poles, and ncross these
lay a copper wire, upon which hang the articles
which are to be plated. Tnsulate the copper wire
or rod from the lead cell and connect it to the zine
pole of thebattery. The positive pole should ter-
minate in & nickel ancde placed in the soluticn.

(27) F. W, B, asks: What metal will most
cheaply and effoctually resist the action of phos-
phoric or phosphorous acid, and the vapor arising
from the oxidation of phosphorus? A. Gold or
platinum.

(28) W.'T. says: I have a quantity of but-
ter frow 3 to 5 years old, which 18 of no use except
for grease. How can I get the ofl out of it, to use
for lubricating purposes? A. Butter {s a mixture
of severnl futs. You can obtain theso free from
salt and other impurities by dlgesting for a short
time In hot water, and then allowing to cool. Wo
do not know of any method by which these fatty
bodies may be coonomically separated.

(20) W. M. M. asks: What chemical
paration can bo burnt to produce a dense et
A. Try pastillos,

(80) B, B, nuks: What in the bost solvent
for gum copnl? A, Copal dissolyves in turpentiu

which 18 the usunl solvent employed for the gum.
Oll of rosomury Is &ald to be one of the best soly~

huve also been used as solvents, It s wimost in=
solublo in nleohol, 3

(81) C. anka: In &
g..uw.un,um:un
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trouble with a large stationary pot o
It was usod for washing, wakiog lard,
out tho leust trouble: now Itis unfit to w
makes tho water black, How can it be
A. Wonro ns much at i 1088 to expluin the strang
nction as yourself. You should have stal
whether the pot s of iron or other metal, an
there is any Inorustation, fn which case p

sulphate ls preferable.

send w samplo.  State whether or not the

(32) 8. @. C. naks: How can lmi

A
b
g& !




el |

(84) F. P. L. C. askn: Is thero any chemi-
oal composition that may be used for darkening
the skin without injury? A. Wo‘lknow of nonu:
‘Dyescan bo applied, but they always affect
normal condition of the cuticle, and for this rea-
‘gon oannot be recommended. Organfo solutions
cannot bo made use of, as they are readily taken
up by tho system,and most solutions of the motals
have a very injurious offoct upon the adjacent
(35) A. M, asks: Is water having a limey
asto {njurions to the system, when used for
drinking and cooking? A, Generally speaking,
it isnot injurious. On persons unused to drinking

(36) J. A. msks: What will remove ink
stains from parchment? A. It would be necos-
sary to know what kind of Ink, inorder to give a
definite answer. Try a little pure diluted muri-
atic acld or cyanide of potassium.

(87) 8. L. G. asks: Is water which has
burnt gunpowder and tar in it dangerous or un-
wholesome to drink, or to use for cookery? A.
It is not dangerouas, but it is less wholesome than
common raln or river water.

(33) C. F. asks: Can you give me & good re-
cipe for making and polishing artificial malachite?
A.Sand a specimen of the malachite which you are
confident is artificial, and we shall make the re-
quisite examination.

(39) L. H. says: I tried your recipe for
green black writing ink, published In your issue
of Oatober 23, 1575, The color is all right, but the
stands and pens gt all covered with a hard sub-
stance (see inclosed). What is the matter? A.
This lak should be used witha gold or quill pea.
The white powder is sulphate of iron.

(40) L F. B. asks: Can potatoes be used for
manufacturiog purposes? A. Yes. They are
used on a great scale in the manufacture of
starch.

{41) R. B. W.asks: Is alumina fusible be-
fore the oxyhydrogen blowpipe, or by aoy other
known beat? A, Alumina (A. O, melts into a
colorless glass when exposed to the oxybydrogen
blowpipe flame; and when thus ignited it is found
to be soluble in acids with great dificulty.

(42) H. M asks: Why does a magnetized
needlo loat on water ? A, Any needle will float
on water If it be carofully laid on the surface, A
cerwin amount of lmpaot i8 necessary to break
the surface of the water, and then the needle will
sink, whother it be magnetized or not,

(43) G. R., Groningen, Holland asks: 1,
What I8 canary seod (phalaris canariensds) used for?
A.To feod canaries and other small birds. 2.
What s caraway soed (corum caruf) used for? A,
For flavoring cakes and other articles of cookery.
Itis nlso used for preparing a lqueur, called in
Germany kummel

(44) F. W. A H. says: Can you tell meof
a remedy for itehing, not suppurating, chilblains?
A.Take o'l of turpentine 2 ozs.,camphor 3 drachms,
and oll of cajeput 1 drachm. Mix, and rub In
with gentle friction,

(45) W. L. asks: Can you givems= a recipe
for a black Ink powder that can be mixed up with
water for immediate use? A, Take Aleppo galls
@ 1bs,, copperas 1 1b,, gum arablo 4 Ib.,, white
sugar i 1b,; powder and mix. Put 1 pint bolling
water on £ ozs, of this mixture, and your ink will
#oon be ready for use,

(48) R. M. asks: How is licorice paste
made? A. Dissolve common stick llcorice in wa-
ter, strain thesolution, and add a tittle refined su-
gar. Then evaporate till a stiff paste is obtained,
«nd press into shape.

(47) T. H. C.asks: 1. Is copper now in use
anywhere for edge lools? A. Yes, In Chins and
clsewhere. 2. Would the discovery of the art of
hardeniog copper, 50 a8 to make It suilable for
tools, be of any great value to the world? A. Not
anless stool becomes unattalnable.

(48) W. & 8. agk: 1. How can we detect the
presence of lime in drinking water ? A, By blow-
ing into the water through a straw. If the wator
beocomes cloudy, me |s preseat. 2. How can we
muke & flter for drinking water? A. Make a
wooden cistern, with a false bottom a few Inches
above the base, and screw a faucet Intlo the clstern
to dmaw the water from the intervening space.
Bore some holes 1o the false bottom, and putin
some conarse gravel, then some foe gravel, then
some sand, then some crushed charcoal, and your
filter is ready for use.

(49) P. S, asks: What is the weight of a
cuble foot of gold 7 A, 13041254 1bs. avoirdupols,

(60) G. M. R. asks: How can I anneal cast
fron? A. Malleable iron castings are enclosed in
fron boxes flled up with pounded fronstone or
common lime. The boxes are fthea luted, rollod
joto the oven or furnace, submitted to s good
heat for about five days, and allowed to ocool in
the furnace.

(51) C. F. asks: How can | make cau de (o
fogne? A, Take oll of lavender 4 ozs., purified
bengolo and oll of rosemary each 2 oz, ; dissolye
these ln stronger aloohol 9 gallons, Add sucoos-

sively oll of noroll, oll of young orango (oalled by

the Fronoh huile de petits grains), oll of lomons,
oach 104 om. ; ol of sweot orange, ofl of lime, and
oll of bergamot, each 308 ozs., and a little tincture
of the flower of rose geranium. Thisisa good im-
ftation of the eau de Cologne prepared by the Parl-
nas, and s sald by some to be that of the original
formula.

(52) J. E. askn: How can I color fancy
soaps? A, For rod, use tinoture of orchil; for yol-
Jow, tinoture of turmerio or unnatto ; for hrown,
burnt sugnre or umber, Other colors can bo pro-
duced by using simplo vegetable plgmenta,

(58) N, 8. asks: Will the elasticity and
strength of the following spring be nearly per-
wanent? Tho spring Is 16 inches long, 2 Inohes
wido, and of 17 B, W. G, It is used to push the
bodies of sonlded hogs, so that they protrude 4 or
Binohes within the elrole of a revolving spring,
about 00 times a minute for 10 hoursa day. A.
Your spring {# too light for the duty, and bhence Is
linble to sot,

Tu the arrangomont of a #liding shaft through a
hub undor pressure, whioh presents the least
friotion, a foathor in the shaft and slot on hub, or
pin through shaft and slot through hub? A. A
feather In the abaft.

(54) J. R. B, asks: What solution will
clean brass or fron aftor brazing, whilo hot? A.
Wo know of none.

Can & governor be made to rogulate the speed of
an engine, 2x4 inches? A. Yes,

Of bow many borse power should an engine
be to give power equal to 10 horses in driving a
thrashing machine 7 A. Twelve,

(55) H. M, W, says: 1 want to dividea
circle Into @ parts; these § parts are to be subdi-
vided by 10, and again by 10, making in all %09
divisions. Is thore a rule by which I can divide a
ofrole In this way? A. The nocessary instructions
would ocoupy too much space. The subject will
shortly be treated in ‘‘ Practical Mochanism."

(56) L. S.says: I have been firing a 30 or
32 tun Baldwin locomotive, which always had a
thumping on the left hand hind driver. The en-
ginoer made some experimonts by setting the
driving box wedges and wrist pin brasses, but
could not stop the thumping. Lately the engine
was taken out of shop; the driving boxes were
paralleled; brasses, wedgos, drivers, and wrist
pins were all turned off, and now the thumping is
on the opposite gide. It can be heard when run-
ning either slowly or fast, but mostly when she is
drawing a beavy load. Can you explain it? A,
Not without examining the engine.

(57) L. D, H. says: Wo have some heating
stove patterns that are too light. We want to
thicken them up, so as to enable us to take off an-
other set of patterns of proper thickness Is there
any material that can be painted or smeared on
the patterns, so that, by repeated applications,
they could be thickened up evenly and neatly ?
A. No.

(58) W. W. McK. & S. asks: Can you in-
form us how 10 soften our scrap fron in the cupo-
la, 80 that it can be bored and turned without
using pig fron? Some shops use pothing but
sorap, and soften it by puttiog in certain materi-
als. What are they? A. We think you are mis-
taken as to scrap iron being softened by anything
but the addition of new soft iron.

How can we make a good arrangement for vi-
trioling castiogs? A. A shallow tank, sunk in the
ground, covered with a movable lid, and placed
near & water supply, is all you require to wash
castings.

(59) H. G. asks: Can yon tell what is used
to stop boilers from primiog or foaming? A.
Plenty of boller power and steam space I8 the best
general remedy we know of.,

(60)J. M. M. G. Jr. says; We have an en-
gine of 20 horse power which last year ran two
gin stands very woll with 30 Ibs. steam. We
stopped it In the spring, and did not run it any
more until this fall, and vow It takes 50 1bs. to run
it, and that very slowly. It is clean and well ofled.
We got a machinist to examine it, and it was in
perfect order. lam afruld to maise more than 60
Ibs. steam on boller, as we have had It 2¢ years,
It has boen ropaired and o now head put in at one
end. What is the matter? A, It would be im-
possible to sy without an examination of the en-
gine.

(61) C. C. G. asks: Does it take more power
to run A saw on a long mandrel than on n short
one, not counting the extra welght? A, Yes, be-
cause of {ts vibration,

(62) H, C, asks: Is there any practical dif
ficulty In running two engines on the same shaft,
inn steamboat, under the following conditions?
One oyhinder Is 14 Inohes x 30,the other 18 Inohes x
35, Tbhey are to be conneoted by Mok motion, A.
No, unloss the other conditions (situation of en-
gine, eto.) provent,

(63) J. 8.asks: How can | tampor hutchor's

stoels for sbarpening knives, without injuring the
silver color? A, It cannot be done,
(64) A L. O.sayn: Weo have boon troubled

with the bad working of our furnaces. It Is lm-
possible to keep one room comfortable. If we
opened two rogisters, a oold stream would rush
down one, whilo a fooble ourrent of warm sir
would bo coming up the othor, and pice versa.
The weather was very cold, nccompaniod with a
high wind from the north and west. What is the
remedy ? A. When thoair is heated (n your fur-
naoe,it oxpands and produces a pressure; the reg
{stor belng open, It Ands loss reslstance (o the rare-
fed alr of the rooms than in the dense cold alr at
the mouth of the cold alr hox; it therefore rushes

out of the rogistors into the rooms, displacing the
alr in the rooms by deiving It out through the
Jointa and arevices or the doors, windows, eto,
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Now, If it (s supplied to two rooms on opposite
sides of the house, when tho wind Is blowing up-
on one side it interposes & cortain pressure from
without upon the jointsand crevices, and »o pre-
vonts the alr in the room upon that side from be-
ing dlsplaced. Tho resuit s that, the usual outiet
belng closed, no warm air can be foreed into the
room ; but on the loeward side, the pressure from
without belng entirely removed, the warm alr on-
ters with Increased mpldity. This difficulty might
bo alleviated by providing weather strips on your
doors nnd windows, and by ventllating by your
chimnoy flue, having n weather cowl upon the top
of It

(65) J. Y, anks: What is agood architectur-
al book, with plans, specifications, and elevations?
A. Woodward's “ National Architeot™ fulfils the
oonditfons you require. ‘“Wooden and Drick
Bulldiogs ' (a0 more oxtonsive and later work,
but does not include specifications. You can
probably obtain both or either by addressing A.
J. Bicknell & Co,, No. 27 Warren street, N. Y.

(66) W. B, M. nska: I have 8 54 x8 inches
vertieal engine ; nt what speed ought it to drive n
bont 88 feet In longth by 7 foot 4 Inches beam ?
Would this boat be rightly proportioned for that
sizo of engine? Would a vertionl boller 6 feet high
by 80 {nches in dinmeter, with 33 two fnch tubes,
4 foot loog, be of proper size for engine? Would
a scrow propellor, 30 Inches in dlameter, of 6 feet
pitoh, be proportioned to the above? A, The
boiler Is rather small, and the other proportions
are vory fair. You should realize a speed of 6
miles an hour.

By what chemicals can you detect the presence
of carbonate of lime In water? A. Add lime wn-
ter, which will precipitate carbonate of lime, giv-
ing the water under test a milky appearance.

(67) R. H. M. asks: 1. How long must my
mftors be fora house 16 feet wide,to have a Gothle
piteh? A, There Is no set pitch of roof in the
Gothlo style of architecture. The pitch s gener-
ally steeper than in the other styles. 2. What s
half Gothie pitch? A. The term s evidently a
provincial one among bullders. 3. How much
must I raise the roof in the center so that it will
bea Gothlo pitch? A. Make the length of your
mafter equal to the width of your house,and you
will bave a pitch that will be suitable for the Goth-
fc style.

(68) W. H. 8. says: In a trunk or flume are
placed four 20 inch turbine water wheels, 7 feet
apart, the whole belog under a head of 33 feet,
The power drives at present a 2004 feet overshot
water wheel, 3 feet wide in the clear. Can I de-
rive more power by using the water oo 4 wheels
than I could by applying itall to one wheel at the
bottom of flume, the wheel belng also 20 inches in
diameter? Could I in either case obtain more
power than I can with an overshot wheel? A If
you bave & good overshot wheel, we do not think
you will gain any material advantage by making
such a chaoge,

(69) F.M. R. asks: Given 1,000 cubic feet
of atmospheric alr at a temperature of 30" Fab,,
how much in volume would it be increased if
heated 20°, and again by steps of 20* each to
250° Fah.? A. Mt coan be determined by the fol-
lowing rule : Let p=pressure of air at temwpern-
ture 32, p=volume of air at temperature 32°, P
pressure.of air at temperature T, V=volume of
air at temperature T. Then PxXV=pxXex [T
—32)X00020276), If T {8 greater than 32 the plus
sign 18 to be usoed, and the minus sign is to be taken
when T s less than 82,

(70) M. H. T & Co. ask: 1. Does it impair
the strength of an iron chaln to galvanize (t? A,
No. 2. Does it impair the strength of hooks to
galvanize them? A. No. 8. We make hooks In
two ways: Out ot round iron, polnted and
bent to shape, and out of squa~e lron, drawn and
bent 1o form the eve, then welding the ends of
iron together, and bending to shape. Which is
the best way to make them for strength? And
which would you prefer to use, a hook made en-
tirely by hand or one made under a trip hammer?
A. We think theso two questions could be better
decided by experiment.

Does air from over salt water rust metals more
than air from oyver fresh water? A, Yes,

(71) H. E. W, asks: What 15 the best meth-
od to kill the sound or echo Ina ball or churoh ?
A. On p. 5384, vol. 3, you will fod an illustrated
article on this subject, and on p. B4, vol. A, there
Is & communiontion from Mre, J. M. Allen, of
Hartford, Conn., whioh gives a oareful statemont
of exporiments, resultiog In the discovery of a
suocossful remedy for the echo in churches,

(72) J. H. L. J. asks: What is the reason
that Portland or Roman cement cannot be made
L0 anawer tho purpose of so many worthless com-
positions for a good roof ¥ A, The reason I8 to ba
found partly (nthe unstable nature of the bownd-
Ing upon which roof coverings are usually laid,
und partly in the friable nature of the cement it
solf, which Is not impervious to wator unless lald
In largo blocks, impracticable for roofing goenor.
nlly,

(78) W, M. B. says, In roply to D. 8. O.'s
query as to discoloration of aniline : The darken-
lng of the aniline Is duo to the turpentine in the
varoish. I have been expertmonting on these most

fugacious colors. 1If some one will tell me of a
varnish that will not kil aniline red, I will make
my fortune.

(74) C.W. J. says: The upper rock being.
the runner (the welght being the samo when at
rest us when in motion) why s it that the runoer
I8 more easily ralsed by the regulating screw when
the mill is io motion? Thix question may nppoar
to you as absurd, but I have falled to conyvince an
opponent that gravitation 1s not destroyed by mo
tion, and that any speod may be given the run-
nor In question without its belng lifted, In conse-

—_— S— m——

quence of speed, from the mlndlo‘(;[PS-
rests, A. Wo would like to be assured tREK,
is & fact before attempting to explain It. If yo
bave ever made any oxperiments fo verify It
please send us a record.

(75) H. M. W. sayn, in reply to 1. G. B.'a
query as to eracks In the skin: A good application
is: Tincture aloes 4§ drachm, glycerin 4 ozs. The
alcohol should be evaporated from the tinctwre
before mixiog.

MINERALS, BTO.—8pecimens have been re-
celved from the following correspondents and
examined, with the results stated :

A. A, DIt Is a varlety of clay. The white-
wash can bardly be as durnble as If made of lime.
~J.J. N.~If the specimen referred to was In a
small round box, It Is yellow hemntito, an ore of
iron.~E. L. C,—It is n fine earth, apparently of
fnfusorinl origin.—~G. D.—They are andalusite,
composed of silicate of aloming, found In wany
placesin the United States.—J. F.—It Is a varlety
of Indurated clay, not espocially valuable.— W, H.
0.—~No, 1 g impure hydrated gesquioxide of fron,
with sllex and slumion. It is not worth assaying,
No. 2 Is blue clay, and exists In great quantitics in
many localities.—C, N, G.—Your degeription is too
incomplete to enuble us to identify the specimen.
~J, M.~It I8 galenn or sulphuret of lead.—F, M., J.
~It I8 decompoged mien—J. H,8,—~It I8 quartz

talning some silicate of copper or chrysocolln.
~C. W, McC —Nos. 1and 3 are water-worn silicl-
ous pebbles. No, 2 Is ferruginous quartz. No. 4
is water-worn silex. No. 5 is pink quartz. No. 8
is blue quartz. No. T is drusy quartz—J. W.—Or-
dinary spelter is cast zine. One of the specimens
consists of copper and zinc. The black powder is
black oxide of copper, formed by oxidation alded
by beat. Your plan of cleansiog Is good.—U, H.
—It is sulphuret of iron, and is ipjurious rather
than otherwise to the coal.—V. P. E—It Is green
mica, along with {ron pyrites. It is of no value.
—A. 0. F.—It s white quartz with scales of mica,
No metal.—C. H. G.—No. 1 iz clay containing hy-
drated sesquioxide of Iron. No. 2 is silicate of a)-
umina with silex. No. 3 Is arenaceous sand rock.
No. 4 Is magnetic iron sand. No.3 is clay withan-
bydrous oxide of iron. No. & is a gold-bearing
quart.

C.asks: 1. What is the weight of the 20
inch gun that was made some years sinoe.at Pitts-
burgh, I believe? 2. What do the 15 fuch guns
weigh ?7—A. H. asks: What is the best way of pre-
pariog burnt cork for the face, for theatrical
purposes, o that it will easily ruboff?—P_ A, K.
asks: Who gotup the first railroad sleeping car,
and put it into practical use, and when ?—T. H.
R.asks : Can you tell me of a cure for kieptoma-
nia In a child ?—W. G. A. asks : What is the doep-
est penetration, by the best zhot guns that are
made, with No, 4 shot, in a white pine board at 35
yards moge?—L. C, asks: What is the capacity of
the largest flouring will in the United States?—A.
M. M. says: I notioe in your issue of January 1 an
article on the weight that the threads on 3§, 34,
and ¥ inch wrought iron pipe will sustain. Can
anyonetell me the weights that diferent sizes
from 4 inch pipe to 10 inch pipe will sustain ?

COMMUNICATIONS RECEIVED.

The Editor of the SCIESTIFIC AMERICAN a0~
Enowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects:

On Cold Vapor. Ry R. M. O.

On Crime Cure. By F. 8,

On Acadie. By A.A.B.

On Rallway Signals. By L.S. W,

On Home Science. By J. J. B.

On Precession. By J. H.

On Belts. By T. F. B,

Oa a Centennial Problem. hy J. L Al
Oa Trisecting an Avgle. By E. O,

On Life-Saviog Appliances. Ry H. R.
On Bees. By L.E.C,

On the Etheric Foree. By J, R.
On Vaccine Virus, By B.

On Dulinese of Trade. By B. M.
Oa Some Electrion]l Experiments,
On Dolling Down, By C.J. T.
On Ralsing Sheep. By H.G. O,
On 8nowfalls in Colorado, By 8. H.

Also inquiries and answers from the following :

S W-8-A.0.W-INLS-SP.B-J.W.8.-A08
-C.T.8,~E.L.C.-G. 8.

By M. B,

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fall to appear
should repeat them, If not then published, they
may conclude that, for good reasons, the Bditor
declines them, The address of the writer should
alwanys bo given,

Enquiries relating to patents, or to the patenta-
bility of inventions, assignmonts, ete., will not be
published here.  All such questions, when initials
only are given, are thrown into the waste basket,
as It would 0l half of our paper to print them all;
but wo gonerally ke pleasure in answering brietly
by mall, if the writor’s address Is givon.

Hundreds of inquiries aoalogous o the
are sont; “Who doos photo-lthography and helio-
typy? Whose Is the bost steam threshing ma.
ohinory? Who makes traction engines in Amerl-
on? Who makes small ico machines? Who puts
up lightning rods? Who makes loom shuttios?
Who sells tools for marking wood rules? Who
makes gutta peroba plates for eleotrical machines?
Who makes lathes for turning curtain roll-
ers, of0. 1 All such personal inquiriesare print-
od, a4 will be observed, tn the column of* Businoss
and Personal,” which s speclally sot apart for
that purpose, subjeot to the charge mentioned at
the head of that column. Almost any desired

information oan (o this way be expeditiously ob-
wined,




: . TOR WHIOR
Letters Patent of the United States wore
Granted In the Week Ending

: December 28, 1875,
AND EACH BEARING THAT DATE.
[ Those marked (r) are relsued patenta,

o0
» aere X00,009
o 11081
o 151,560
R L

Anhunolator, electrio, K. Gray ().,
Antl nerustation compound, A. Cha
Atomizar, 11 1R, SPOROEE Loovaiiansr saannnens
Bale band tgh § vott 8. H.

Iarrel heator, cooper's, W. N Moare..

wor, 8, M. CIATK. .. ooiannnsnmriiines 171,60
ll:l.l’;:lwm. forming ends for, 8. M. Sherm 171,588
BlnA stllos, boring, J. Boo o0 0 oenis A7 .
Rolts, drossing heads of, ete,, W B, Ward....... 171,08
Noot, W, BIALE i e o AT
Bootsewing maohine, Keats s6al oo 151,022
floot wood shanks, making, W. N. Spragno (r)., 688
Bridle bit, J. SWAAIOF. ccovsaimnine srinine . :::.:::

Rrash, dost, L. A, Stoll .
Buckle, W, E. Astonu. .. ...
Rangs, tarning, K. Gunther..

e\ YO
TR ET

Burner, lanp, F. A, Taber....... o lzl.mﬂ
Rutter, preverving, ¥, 1L, L. U, Bace, P L
Cablnoet | n and Pough m.:li:
. opersting, J. Kirby.... ATy
Carbrakes, operating gl

Onr coupling, 1. W, Chase....

Car, refrigorator, A Thomas, Lo AT N

Car, rofrigerator, J, Turner... 171,491
Car yontilator, G. F. Godley...... < lzn.m
Oars, runner for milroad, L. 0, Root, . 151,081
Cartridgo belt, D, Taylor ..o . ::h?;
s | It

Chatrs, book supports to, . I, Mussor,. ...
Chialr hoad rest, dental, B, T, SLAFF, . .ooeoieeses 171,539
Clgar cutter, J. Shepard ..o o 171,584
Clock striking mechanism, A, Sohmldt.. . 191,559
Clook lock work, B, T. Andrews... P L
Collar ends, ete., pasting, C. Spofford. wos 171,586
Compass, martner's, E. 5, Ritehie (r).. we O8N

Cork stopper, J. 1, Flanagen.......... o 171,600
Cuittyator, J. W, Chuse........ 178
Door screen, A. A, Carter.... . 151,501
Door spring, A. B, Chatfield X . )
Drying wheel, steam, Medbery ef ol ..... . ALY

Enameling, mohlings for, M. A. Owens ... 171,622
Engine, rotary,C, H. Kartz.... ... o 171,678
Engine, rotary steam, C. W. Floockher. 171,556
Engine valve gear, steam, C. H. Breed.. 171,500
Excavator, locomotive onrth, A, Hawley 171,564
Fabrics, measuring, 8. C. Talcott (r).. 6,829
Fars, renaering, H. Halvorson... ... 171,618
Festher renovator, Ballard and Wirt..... <1950
Feed water apparatas, B. W, Felthousen  171,60%

Folly Jolntallp, D. T, BOWerman...couveervienees 171,547
Fonce, flood, E. C. Huffaker .....ociviiene oo o 171,067
Filter, T. R. Bloclalre,....ooivevinniinn .. 171,60
Firp arma shell extractor, O, F, Cole. . 171,806
Fire extingaisher, 8. 8, Newton... Svaevasates (AT1:098
Fireplace, D, Hayes.... .. . 171,565

Flreplace heater, W, D, Guseman,....... o 171,600
Firomen, helmet for, J. E. Spear, Jr.. « 171,680
Flour boit, W, J. Merritt .......... . 171,825

Frult plcker, J. Mooney.......... .. 191,482
Furnace, steam bofler, C. E. Robinson.. 171,682
Game tables, walter for, G. W. Marble.. 171,624

Gas generator, W. McKnight...
Gas machine, T. BB, Fogurty.
Gasstore, H. D, Hawley..
Gate, farm, W. J, Hollis...
Globe stand, E, G. Durant ...............
Gold washer, J, B, Calvert..... ...
Graln binder, J. F. Appleby....

Hay losder, G, E. and A, 8, Peck...
Hesl-polishing machine, Joint and Dunha

woe 171,472
171,507
171,465
. 1714814
131,615

Hook, snup, J. B. Tatoter......., ...... 3 171,500
Horseshoe, A, MofMt.....c.iivniivnarnnrinnes 151,625
Horseshoe and swage, 8, N, Stephenson... 171,088

131 4%
- 171,057
.« 171,531
e LG
«ee 171,600
eee 171,088
cees 191,008

Hydrant, 8. Blackle,... .. ..... oarays

hined Bohantl,

Indicator, station, J. P. Rhoades,.
Kflo, brick, A. Morand .................
Kila, firebrick, W. T. Christy........
Kattting machine, C, J. Appleton.
lamp, A. Fremed ....covncccncnnnns
Lamp, C. F. Speacer. svses sernee 191,57
Lamp. G. M. Stevens............ ... weeas 171,580
Lamps, lighting street, Faloon sod Isminger..... 171,035
Lance, bomd, P. Cunningham. e 170,585
Land. levellng, T. B. Lowe... wee 191,522

Lesther-rolling hine, Liosley etal.. e 171,500
Letter file cabinet, W. A. Amberg.... ... wee 170,406
Letter aheet snd eavelone, B. W. Barnes,,....... 19,40

Lime kiln, Brockman and Stueve. ..

< 151,408
Locomotive signal lght, A Diek (r)..

6,57
Loom, fringe, C. B. Sastweber... ... . 151,083
Loom pleker fastening, L. J. Labounty . e 171,520
Loom shuttle box, L. G. Chandter........... ... 171,556

Il:oouu."up beam apron for. L. J. Labounty ... m:m
ubrieating compounds, H. V. P. Dra + 171,508, 171,509
Mall bag, G. O, Clark........ Fitgansy
Mat, table, C. Webar (r)....
Mattress and bedstead, J, J, Bowen .
Mechanical movement, G. Juengst.

Mining machine, A. Cromble ...... 1.1-4‘:\)
Needlo, sallmaker's, H, M. Jenkins. . -3 m'm
Organ sttachment, reed, i, /., Moore. . 1‘.'1'.&27
Padiock, G, R, Catuinthy,............ B T R
Pan, fryiog, 8. Morabaa,.... - m:.'r'o

Paper box machine, B. Grimm ..,
Paper collars, cottiog, H. J, Medbery
Paper cop tube. J. MceCaasland
Pavemen:, W. W, Hubbell (r),
Pavement, wood, 8. Houston, ..

tmchines, L. Godda,,, Ve
Photographic head rest, J. J. Hayes.,..
Pictare and letter block, J. Dennis, Jr
Fletare exhibitor, L, H. Eheppard
Pio, safety, 8. M. POIDY....ooorrernrinnnnnnsnns,
Plpes, etc., package tor tobaceo, I. Demuth, ..
FManlog machtue, Frank and Splire

171,476
L 10,54
s

..... o 6,828
............ 171,619
191,009, 171,610

vernne 170,604
oo 100,005

o 151,088
5

i T

Faning wachice, L. Houston. ... ll;:sc:g
Flow, A . Bald........ ...~ . I'I'C"‘l
Plow joloter, 3. Gsle (r). 5 .ﬁ.'f;d
Plow, steam, B, 8. Beoson, .., A I'il“JA
Folato marher, R. Orane, Jr l':l.lm
Pota, stralaer for cofiee, B E, ¢ T l'l"-‘l
Prowm, clder, L. 0, Bockwood ..., 4 l;l'(kl
Priotiog press register, 8onolfielq snud mkor‘ - 1} .' “
Poliey, Betts and Howte (r) ......... i '5':’:1
Palmonary disesses, remedy for, J. o, Blt;;x;l.v;;)'r;.l l'll-&\d
Pump, W. Bernes.............oooceup m',-.u
Pump piston, foree, G, W, Glimore. ..., de ::::::

Puritier, middiings, A, Crabtres..
Purigier, middiings, 3. L. Willford,
Raflroad bullettn box, W. T. Javoby. AVer n
Rallroad switch, 8. K. u“;“m vive

Rice hulling machine, J. Jouet FRUS
Roller snd marker, land, J. M. aod G. K, Hunter 1, 560

Sash holder, 1, T. Milchsaek.... .. 171,5%
Sausage machine, 1. I'. Hankin 171,60
Saw il hoad block 8. White 1,
Saw teeth, cfrcular, A, F. Dimond 171,00
Seoder ylelding teeth, ote, , U . Hewett ll.l':lj

Separator, seed, Catohpole and Suidolph. .
gewing machines, J. B, A, Glbbs, LTLANT, 1100, 151,09
Sewing machine, A PMoss, ... be : s
sewlog muchine needle, 1. M., Jenkins
Stgnaliog dovice, 1, Kinnersley

Skirt sdjoster, A, 8, Gear,
Snow.aneleing machioe, J. Cody

Soldering apparatas, L. MeMurray divanp l'il.f;".
Bpark arrester, Do Allard,..... R )
Bpiko, G, N, Bandors. . .ooieveivninns 170,4%
Blones, gathoring, M, Miller, .. . 171,00
Stove, 8, Wood . e 171,60
Brove gan, M. Q. Hawloy. oo 171,017
Blove grate, O, 1, Moore .o, o veanes 171,488
Stove polish, €. K, Toots X veenss JT1LADD
Breaw ontter, J, Grimm, .. oo o 171002
Table leaf support, D, Jaokson M bl o]
Table mot, G, Weber (£, oo 0,40
Thrashor and huller, clover, G, J o AT
Tobacco curer, J, G, MIINOr oiis 191,481
Toy bulldtog bloek, L, BORMELEOT, oo 171,084
Trank, J, A, HOUNE oooiiain o W 171,06 %
Trass pad, [, N, Foole ... AT
Twisting machine, . Oapstack,, 171,548
Umbrolls stand, €, A. Laurence 171,02
Undor garment, L, ', Bonnoy... - 171,467
Veloelpede, G, W Marble. oo 171,08
Veneoring, wood for, Bpurr & Prang... 171,598
Violine, ohin rest for, H. W, White... 171,611
Wash board, L, M. Croshy........ 171,652
Washboard, A, J. Hull 191,568
Washing machine, W. Goforth. ... 171,561
Washing machine, D, Louls.... 171,476
Water closet vatve, J, P, Hyde L 171,514

171,615
. 151,518
171,816
. 171,589

Woells, constructing, C.
Wells, packer for oll, W, L, Hardlson..
Wells, packer for oil, L., Stewart...

Windmill, A, T, Page 171,630
Windmill, W, ¥. Vebor 171,543
Window,J. A, Holmes.....covviiiiiianns eesessasass 111,470
‘Wire rope, F. W, RoeblUng ....co. vovernvncranes . 171,634
Wrench, serew, J. H, Coes...oooiiannnne SYhvasksses 171,550

DESIGNS PATENTED.

8,506, —GLASS SHADES. T, B, Atterbury,Pitteburgh,Pa.
8867.—Baxp Couns.—F, Britton, New York, city.
8,863, 8 860, —INKSTANDS.— B, Brower, New York clty,
8,800, —~INKSTAND BASE,—J..V, Brower, New York city.
8,87L.—Bran.—S, Cottle, New York city.

8,872.—BAXD Conns. —E. M. Drake, New York city.
8,87, —~Fraa.—W. A. Duff, Phlladeiphia, Pa.

R574, 8,875, —Canrers.—H. F. Goetze, Boston, Mass,

B M6, ~PRINTING SILK, 270.—S, Huber, Philadelphla, Pa,
85T ~Prorune Frave.—R. Minshull, Pittsburgh, Pa.
8578, —BruastriN . —S. Pfacizer. Philadelphia, Pa,

A570 —SraTvany.—J. Rogers, New York olty.

8,880, —Crear Ligurens.—F, R. Seldensticker, West
Meriden, Conn,

8,831 —S0oDA APPARATUS.—F. H. Shepherd, Boston, Mass.
8,82, —CorrIx HANDLES.—W. M. Smith, West Merfden
Conn,

8,583, ~Canrers.—T. J. Stearns, Boston, Mass.

SCHEDULE OF PATENT FEES,

On each Caveat........ s s e v Ean g dan O £10
On each Trade mark.... .......
On filing each application for a Patent (17 years).... 815
On issulng each original Patent........... ..
On appeal to Examiners-in-Chlef....

On appeal to Commissioner of Pateats. )
On application for Relssue..... -= ..830
On filinga Disclaimer.........c.ceuu.... .S10
On an application for Design (33 years) . .S10

On application for Design (7 years)... ...
On application or Design (14 years)...........

" CANADIAN PATENTS.
LIST 0¥ PATENTS GRANTED IN CANADA,
December 23, 1875

55%.—E. I, Richardson, Lawrence, Mass., U7, S. Peg-
giog machine. Dee. 23, 1575,

5.5%.~G. W. Kennedy, Hatley Township, P. Q. Com-
bination stove heater. Dec. 23, 1875,

5551.—F, B, H, Saxton «f al, Strathroy, Ont

corn and bean planter. Dec. 23, 1575,

5,5%2.~J. C. Smith, Dunkirk, N. Y., 7. S. Manufactnr-

ing palnt. Deo. 23, 1575,

5,55, —W. Dorr, Gardaer, Me,, UU. S. Raliway car coup-
lHog., Dec. 2, 1575,

558.—8. K. Marsh et al., Brasher Falls, N. Y., U. §.

Cattle stall, Deo, 23, 1915,

558.~R. O. Paterson et al,, Cheltenham, England.
Process for obtalning salts of ammonia, Deo. 2, 1835,

» Advertisements

-.‘h“.......].oo.uno.
Inside Page « « « = « « 73 conts a line,

Engravings may head advertioments ot the same rate
ver line, by measurement, as the letter press. Adver-
Hsements must be recelved at publication office o
¢arly as Friday morning to appear in nert tesue.

“Platform” Clothes Wringers.

A Wash-beneh, provided with Standard
llhe rolia, {s cavered by & lever platform, %':‘l’m:;’n.pb[;n'r':
'untrnd water makes ample pressute for wringing., Per-
ectly sell-adjasting. Kuns casy. Embraced in patents

issucd w0 J, B, DU 9
Bend for circatars. - Of Woliewater, indians.

%

Beed,

HKAriv

ADDITION!
Wonderful Invention |

AIKT of Adding Figures
from Left to Rigut:
or from Middle elther
WAy or Bix Columns at
onp timal Done ns Quick

ns Thought! Beot t
Addross on recoipt of Price, 50 Conta jiapbecl

, Apents Wanted WILLIAM FURNISS,
Post Offico Box 1,149 Batavla, N, ¥,

[JANUARY 29, 1876,

FOR

Advezjtisers!

c# THE FIRST EDITION OF &3

Wrinkles and Recipes

helng nearly exhnusted, a second edition will shortly
be tssued. A limited number of advertisements will be
recelved for fnsertion In all coples printed during the
Centennial yoar The rapid sale of the first edition, and
the tmmense demand which now exista for the book,
enable the
olrculation, as well A & permanent ar
thelr announcements,

EF” Torms $30 per page: 220 per half page,
dlute attantion Iy pEcossary Lo secure space.

Address H. N. MUNN, Publisher,
I’ 0. DBox TN, 37 Park Row, New York,

Publisher 1o assure advertisers of & wide
o Insting value to

Imme-

RON BRIDGE BUILDING—A complete drr;
seiption, with dimensions, working drawings, an
wr:]‘ul:,-‘llw--'n( Girard Avenue Bridge. glﬂlnd(‘l[‘!lll.!"‘.
Vith foundations of plers. Ten engravings, _I _r{r'; .l_)
conts, Conrained in Nog. b, 2, sod 4 of SCIEN l’l_l IC
AMERICAN SUPPLEMENT, 10 conta por copy. T'o be
had at this office, and of all news agents,

NONPAREIL

FARMAND FEED MILLS,
Drug, aml Spice Mills.
~ 10 sizes for Hund or Power,
8 Confonl  French u‘llllrlli Stone
R Flouring and Corn Mills.

o Tust'd Pumplilet froo. Address,

.’":)-" 1. 4. MILLER,

181 B, Front St,, Cincinuatl, 0.

THE GEST HEATER IN USE.

s (yer eleven years ago, 1 had one of your Gothle Fur-
naces placed in my house, situated on high ground, near
tho Capitol on State 8t,, Albany, N, Y, It bas done more
than [ expected, warming my house, which 1s 25x60, and
4 stories above the basement. [ have had no renairs ex-
cept a grate.** GEO, 8, WEAVER,
162 State 8t., Albany, N. Y.
To Avex. M. LesLEy, 200 West 23d 8t,, New York, who

will send Catalogues by request. Speclsl rates glven

br-ﬁ

B>
Of all kinds for Amateurs, Machinists, Carpenters, and

TOOLS.
all classes of Mechanica, rated Catalo) nﬁ free to

[ilust
; VODNOW & WIG ;i
supadres GO Curabill, soston, Mass:

VISES.

IMPROVED. CHILLED-BEAM. Warranted Superior
toanyin the market. A Standard for strength, weight,
durability, and cheapness,

AW.  WEIGNUT, PRICE. JAW, WEIGHT. PRIVE.
2 inoh 16 1ha, $£3.60 | 5 inch 80 Ibs, 12.50
L SR 30 .00 Bl 125 ** 17.00
quiee 5 ' JO0H | SR SE i $22.50

Liberal disconnt for wholesaie orders.

Address, for clrculars, H. B, SMITH,

Manuatactirer of all kinds of Wood-Working Machinery,
&c., Smitnyille, Burlington Co., N. J.
See description, page 54, Jan. 22, 1576,

Blowers

FOR

AllPurposes
339 The CHEAPEST
and BEST now In use.

ALL WARRANTED,
EXETER MACHINE

WORKS,
Sole Makers,
140 Congress St,

Boston, Mass.

N THE CAUSES OF KNOCKING IN HIGH

PRESSURE ENGINES. By Joshua Rose. With
Nine Engravings. A vsluable prictical treatise, Price
¥ cents. Coataiped In Nos. 1and 2 of *Sclentific Ame-
rican Supplement,’* to be had st this office, and of all
newsagents.

SLIENGE REGORD

For 18 76.

= o

Sciexce RECORD s
asplendid book of 6X)
pages, published an-
nually, about the I5th
of January. Illustra-
ted with many engra-
ﬂl“r':; vPrioe $2.50.

ol

will ‘be pablished about
January 15th, Its con-
tents will embrace the
most Interesting Facts
aud Discoveries In the
tnoce thal have trass-
pired during the

ng
ding year, cxthlf'm
one view the Ge?ulﬂn

the following Departmentss: 05 o/ oL tha Warid

CHEMISTRY AND METALLU
MECHANICS AND Exclé‘é‘él?&%.
ELEGTRICITY, LIGHT, HEAT, SOUND,
BTN TR TS
AGRICULTUR Sl o
RURAL AND HOUSEHOLD ECONOMY

Y
MATERIA MEDICA, THER ¥ X N
SRR OV TR ) i
A e
SOLOGY AN .
ASTRONOMY, At
BIOGRAPHY AND NECROLOGY.
Every person who desires to be well Informed -
ng the Progress of the Arts and Sclences lbonf:::::‘l
;;:R);:;Lﬁlldxg:hll{‘g;onm“ lﬂ?z. It will be & moat In-
) o
r\::‘y Household lnd'ldhl'lrx)". Y gl S L
(W pages Ootavo. Handsomely Bound. Many Engray
tngs. Price §£2.5%0. Sent, po.bn,lld. on melp({u price.

All the preceding volumes of SCIEXOE RECORD
may be had separmtely at $2.50 each, or $10 for the
five volumns, 1572, 1578, 1874, 1875, and 1876,

MUNN & CO., Pusrasnnns,
87 Park Row,

Mew York olty,

———

{OMMON SENSE CHAIRS AND ROOKERs
Quaker Sewing, Unjon Arm. Old Paritsn and 0'd
Polnt Comfort Rookers
foist and durabliity, =end fo
. A, BINCLAIR, Mottyille

ua for style, comfar
struted Price-Lin Lo
« Doondags Co, ¥ Y

FOREIGN PATENTS
THE CENTENNIAL,

There Is no doubt that our Centenvial Exposl.
tion will attmot to our shores multitudes of repre.
sentative people from all parts of the world, and
they will take home with them many of our best
improvements to (ntroduce into their own many.
factures.

An unusual opportunity will be offered for sell.
Ing to these poople such forelgn patents as have
been secured on good American lnventions In the
respective countries from which these visitory
oome.

At the reduoced prices for which patents are ob.
tained abroad, our people will loge & chanoe not
likely to ocour agaln, If they do not avall them.
selves of the apportunity of securing their Inven-
tions in forelgn countries at once, 5o 08 to bave
thelir patonts ready to negotinte the coming sum-
mer,

For cost of patents In the different countries and
the conditions on which they are granted, send for
pamphlet containing full information.

Address MUNN & CO,,

87 Park Row, New York.
BrANCH Oyrioe, cor. F and 7th Ste.,
Washington, D, C.

I_I()ME-M,\DE TELESCOPES.—Dircctions for
thelr construction, with engravings showing the
roper arrangement of lenses and tubes, By Prof Van
Jer Weyde, Price 10 cts. Contalned In No. 1 of Sorey-
TIFIC AMERICAN BUPPLEMENT, to De had at this office,
and of all news agents,

Manufacturers of the latest smproved Patent Daniels’
nd Woodworth Planing Machines, Matching, Sash and
Molding, Tenoning, Mordsing, Boring, Shlpf . Verts-
cal and Clrealar Re-sawiog Ines, Ssaw Mills, Saw
Arbors, Scroll Saws, Raliway, Cul-Off, and Rip-maw
Machines, Spoke and ‘Wood Turning Lathes, and varions
other kinds of Wood-working Machin
and price lista gent on application.
cester, Mass, Warehouse, 17 Street New York.

KICHARDSON, MERIAM & CO.,
N

\‘CREW PROPELLERS, THEIR SHAFTS AND
L) FITTINGS. By Hamiiton W, Pendred, M.E. An
able treattse, shewing the present practice, its sdvan-
ufen and defocts. With 25 figures. ce 10 cents. Con-
talned in No, 4 of SCIENTIFIC AMERICAN SUPPLE.
MENT. To be had at this office, and of all news agents;

BIG PAY to sell our RUBBER PRINTING STAMPs.
Terms free. TAYLOR & HARPER, Cleveiand, O.

DECAIL.COMANIE,
or TEANSFER PICTURES, with book of
34 pp., giving full Sosiructions in this Dew
and beautiful art, sent -paid for 10 cts,
100 ama’td pictures, 30 ctn, They are Heads, Anl
Birde, Insects, Flowers, Autuma Leaves, Comic
They can be easily tranaferved tn:y r;t;dcoéo uclo l;n-hnn
paiating, Also, & atifa! H
for 18 cte, ; 40 for 50 cte.  Agents wanted, M OMOS
Address 5. L. PATTEN & O0., 63 Williasm Street, New York.

DO YOU Male or female. Send your ad-
E5 e dress and get something that will bring
WANT__ you in honorably over $1% s month

MONEY T dlvenieryiglen 1= oo

'OR SALE, IN BOCRVII;LE, IND.—Foundry
and Machine Shops, Tools and Machinery. which

are running on falltime. Price $8,000, A
1 C Me FADDIN, Rockvyille, Park Co ,Ind.

OAL.—A grand opportunity for Capitalists—
J An extenslve Coal Mine for Sale In the West, For
further particulars, sddress
DEP. ¥, M., OUATE, New Mexico.

4 LLIPTICAL GEARING. By Prof. C. W. Mac-
Cord, of the Stevens Institute of Technology.
'ith Bight Eogravings. A most clear and
exposition of the subject. Price 10 conta. Con
in**Scientifc American Supplement,* No, 2. To be bad
at this office, and of all news agents,

OR SALE-THE MACHINERY, BELTING,
Shafting, ete.. In the l'uwr&o'fmcunmd Fur-
niture Co., No, ¥ ave,, Clev d, 0., consist-
Ing of planers, shapers, stickers, hand saws, scroll saws,
ripping, cutting-off an aaripg-up raws, lathe, .
tenoning, doweling machines, blower, eto., with line
sbafting, counter shafilng and belting, o

ete., comprising a complete aasortment of workl:

“mcblne +, dud in first ?ll:uhcondman: "NJ”
cam and steam power, ouse and rall-
road track facilities and uog: of black w’lﬂi‘u u:lnn‘l-

wm lumber,

ress

Lo

fcaflons and prop
C. M. VORCE, Assignee,,
& Rouse Blook, Cleveland, 0.
R SALE, LOW—Ouge 4 H.P, Hor. Engine and

Ret, Flue 8ofler, 6, $1n. large steamn d yme. _One
and Boli One 0 H. P, Novelt
¥ Boller, Tt Texs

.P. Beam Engine
m‘ T“;"'l‘!'n gy ....E" One Upright Boiler, 12 1t
0 % L o
high, 5¢ in. dia. One Tug Boat Hoiler, 70 H.P. All
Bollers sold under State or ¥

'ord Ins. Co. .
T. SHANKS, Snanks' Building, Baltimore. Md.

Horse
The undersigned desire to Improve thelr Maohinery
0 e St o, o S s o
n e,
lllblo.ul‘lld exparienced nuchlnﬁ:l o m
when complete, and manuiactare nalls on & teo
of quality and price. Undersigned

Power, Mactilnery, Iron and Ci
of the w fi

facture of the nafls soifcited. Parties p! to
:unu ure -?u ‘require suffclent ﬂl‘:‘l m

WHIPPLE’S
Patent Door Knob.

Awarded & Bronxe Medal at American Instita
for \¥it, D%ﬁlﬂoﬂ ~'¥.m thbugod

2&

::’ mm;‘uniug-' n' can
e P ARKER & WHIP!

West Meriden, Conn,, or 97 Chami N Y.
Fatabliabed fn 183 '

LOVEJOY, SON & CO0.,

g S,

BOILER MAKERS MACHINERY.

Wanted, new or gocd second Pows : A'
TR Mo

$5 60 $20 5. Frovaow s o Forwmns it




Janvawry 29, 1876.)
BARGAINS IN MAOHINEBY

u
uu\n'u l‘l . Ju

T ead, mu -h %17 (e, $018]
r.. new l d nlr lm

m, lb !

“ 'y m vod 0::1&: '11‘:“:.
. 3 awed ditto, §
AK ATIONARY EN-
Nll‘l.lo‘. l. Py

wul llm ' Mn% ;'url‘a-.
L0n
. v, Daller,
‘"..'o:“a' I A
tuuoi.l ) horas wev horl wnul nuhm..‘w)r
power e Eoglne, ‘m horse power
uduhylumhhm 1."-. u.m. p. lloumy ‘orta-

X h.p,
Wi, sta. B ‘with 0 b
,' f.m Jn’o rowum:wk ov.cb",
je, LN0; 35 horse power Puri-
¥ngine,

v mu B NN p. bor, Kn-
, $55 §= i . h\:nh £ b:r uww:
1 L [
% v ' 'N‘l‘ W‘ !u!no
H )
wa, 4 ‘:l'..' : :'Om\ b. :‘l:.u“ .;' hc n:‘n'it': olsln
-} Fortabl L] v and Bol
n‘:,h“ ‘;',0 h, ‘.‘ . xuh( 'nﬁn-'r. “l'llnfh Englne
\ \‘ P, new Nu\ lv nr Calarlo
[Iuo. a“ﬁ 1o Kngine, $40( S0, p. upright

Klno and l‘oller. wil 1nt shafuly pullo LIRS
n o, upright Engine and Hoilar, J’ i ‘a:‘:ﬂzc.’«‘n:

‘h; w l'emblt, new, ws.z h.p, Kogine

. mor. Doller, §70
ABLE B‘ﬁl\ﬂ! \\D CIRCuU-
”‘T x LAR SAW ML

Puu& Engloe, right band hoo will Whrvagh-
a. . -n';n Emerson 521n. saw, 43 15, sw, 10
n 15 n. Nltlu. shafuing, pullevs, ctc . all complete,
I'wu‘l- Eugine, right band cireu ar
- nﬁl Labe ur Works, & 1t mri'm.. 21, Emerson
-, 4o, mlld-;' w:: 13 in. b;t'u: !m Nio, bent
ng, ‘anafting, paileys ngers, ©
K, ta . go0d order, Price §2,50; (K b, Arg
gine, Circolur Saw mill right band, 5712, urrluo. pat-
ent set works, Filut Frost Dog, 5 (o, Emersou saw , ¢
in. solld --.un 1 In, beltiug, small belts, cut-offt aaw
and arbor All In order, little worn, Price
e % hop. Portabie agine. Clicglar Saw Min, lent
hand. 30 £, o 0, Beard Patent Set Works, now 5d1n.
Hoe ebue-lm aw, 5 1t .\1 in. bmf sinall Delts, .‘H
votmplete, ROOd repalr, Price §1,.580, th same,
MW 50 to 00 M. feet lumber, at §.%0 per 3., without
moving, If nutnd

AND WOOD -WORKING
SAW -lLI. WACHINERY,

\! w Ml nvo carriage, set warks, belt.
\ “'5&:’:.‘.&.., rope. #10,, §975; Stanton right hand Net
I’ 0 Stanton jeft hand Set Works, new

MM'I saw Mill.complete with umm and
!.?:l inch Whitney water wheeis on one shaft, §30;
Perry Shingie \llll 5 in. saw and Jointer, §185; Shingie
!lul.ujnhm $30; Shingie Ml and olnler $40; Tron
frame gang Lath Machive, 3 saws $i Chgboud Ma.
Chine and wpper. $120; faldwin Wood Lathe, bollow
suger style, $306; W 1n don:rh"ed rotary bed P\ucr

new. excra heavy,
3¢ rotary bed Ted Plouer, new, §235; f I rotary bed e
new, $1%: No. 3 N_ 8  Ball make. "ood'nm Planer
and Matoher. new, §1,000; No. 0 Bsll make, Wood worth
P ier and Mataher. naw. $760: No. 2)s 0. 4. Dall make,
new, Wosdworth Planer and \Iltcnnr. Nlo. Ball make,
Woodwortn Surfaoer, new, 34 5: Now Excelslor
Planer and Natoher, Tl fﬁo P18 Th Pianer, 40; 24
Pisner, $80: Powor n|ofn ng and Jointing Mach'ne
130, B 1'Iu:mn extenston) Danfels Planer, ™ o,
tween posts, $'75: 8§ (t, Daniels l'lnnor. 3 In. wide,
$1%9; S to. Buzz Planer, new, §33: No 1) Davia Dove-
uling Machine, $150; .\ndnn box bou-s Sawing Ms-
chine, 42 in, saw. same as new, 8320: Hox board Matcher,
new, $685: Cylinder Saw -u\e Machive, saw 11x19, §70;
New Lvnu"r Stave Saw Machine. $35; Single endiess
trevd Hopse Power, with wood-sawing attachments, $45;
5. uldu Monitor Moulder, Russ parent, Bali’s make, new,
2 Lee d-side Moulder, $520; No 2. Rogers P-slde
unlder. Now 4-slde 1ron Frame Maon der, Ball's,
#0005 New &-lide tron Frame Sash Moulder, Nall's, $20%;
Sash and Biind hllcklnx Machine,$115; No. 2 Smith Mor-
tiser, $185; No, 2 Smith Tenoner, $175: Wood Frame Ten-
oner, one co n. $4); Now NHiind Stile Tenoner, Ball's,
ew Horfzontal Boring Machine, Ball's $30; Smitn's
ind Stile Borer, $83; No, 1 brroll w. new, 890; Jig
Saw. 31t 210, betweoen {-louu ; Iron Frame lhnru
Cut-off Saw, new, #32: Horizontd Cornering or Shapin
Machine, new, il.S New Hand Power Machine for .mf
sawiog, borlnz and planing, $140; M in, W-u\d Lathe,
new, $%; % o, Wood Lathe, new, W 12 1o, Wood
Lathe new, uv Stretebing )lnchlm- lchuth #1: No.,
3 Bod and Dowel Machine. $34; Hand' Boring Machines,
new, Ba'l's. $ eachi; New riog Shaft and Blte, $16}
P aner Raife Grinding Machine.new, $16; Double Emery
Arbor and Stand, new, 835, Lot new Steel Saw Arbors,
trom $10to §31, Bhoe l‘u Machinery. as follows: Saw-
!nd Headlag Machine, S!n -:-.s.m Boring Lathe,
Bleaching Furnsce and Fan, £5: New *toa 1 Dnn
and Fixtures, §5:3; Screen, &7, or ail the shoe peg wa-
chinery, L

CIRCULAR SAWS,
¥ n. Hoe Inserted Tooth Saw, $0; &8 lo. Emerson
Inserted Toorh Saw, §0, @in unonpu 0. new, Dise.
ton Saw, 0. » . =olid saw, fl Salid Saw,
£5; i in. Sollo Saw, 3. 0 In -ulm n.- 20 Ve
Cut-off Saw, $2,

GRIST MILLS.
3 ln. and 30 1o, Plate Portable Grist Mills,
Old’s Portable Grist Mil, 3337:
stones, 434 1t, elevators, ate, , 365

PULLEYS,

Puolleys, hored, turned and fAnished. 12 £ x8in |, o
b, 91L.X201In., 6o, 1b; 04 ft xal In., 4e. Ib, ;600 X8
10, 8igc. ib, : 5 1Lx1% (o, 5. 1b. ;4 1010 (n., {%e. 10, ;
2o x2In., 5. Ib, About 80 ft, good 4 In, socket and
flanged cast lron Pipe and fiteings, 2¢, 1b,

STEAM PUMPS,

No. 4 Gulld & hlvnmn l'ump with iy wheel, $735;: No.,
{ Blake Pump, 320 No. 2 Knowles, Pamp, now, MM
No. 2 Wright I'ump, new, §135; No. 1 Knowles Pamp
%; No, 0 Wright Fump, $85; No, 2 Enowles Pump, §
Xo' 1 Seldon Pump, §%; No. § K fos Pump, $165; \n

2 Blake Pamp, $116; N4, § Biake Pump, $164,
WATER WHEELS,
With Genrlng, Soafiing, Boxes, ete,
518, Blake, $370; b ft. Whitaey, $550; 4t. Bluke 1004
‘\ll \anr).lhb
For printed lat, with fall deseription of all above

-

oach s210;
Run corn or feed

mu:h!m: » dend us your sddress. wih stamp, stating
fal'y Jjust what mnu,nlm' or machines you want, and
where 50U saw this

S, €, FORSAITH & C©o,,

Munchester, N, H,

TO EL l" 'l‘llﬂ-l'l..\'l'l’.llﬁ. {’\Vl’l RS,

ND WATCHMAKER

BATTI’““’N OHEMICALS, AND MATERIALA, 1n

sets or aingle, with Gooks of Tustruction for Nieke),

Gold, and (iver Platin THOMAS HALL, Manufac

mring Electrician, 16 Hrompeld Btreet, Doston, Mam
lustraf  Catalo, ue sent tree

CENTENNIAL DRILL CHUCK-
Warrsnted perfect and dursble. Holds
1o 12 1n  Sent by mall on recelpt of
arfce, $3.35. Send for new reduced
List of Chucks.
. F. CUBHMAN,

Hartford, C. onn

IMPROVED MAC BRY for STAVE
ﬂud Mnnn and Handios, Cabinet Mnkol‘l Mnoh}
ﬂ Gatige Lathe, Durftoc'l Automatic Haw Ml
‘ ay llul, (,uulnu, Palley Boringan Mllvn
lnu .f tealn nu!uu and Balley's
Mu Macl no* able and Slieavos for transmitul
'0' wie o K, BAILEY & VAlL, Lookport.N,

or balanoce -ﬁ.h

e

AGIN"

A new Mniversal
l'll m‘uuw ﬂ.\

l.l.lA‘l HE
l’l.Rlll. L

;| P g

hutlers 1b ho we ld

The TOLL-GATE!

And! Addross with stamp,

Srainare Milling Machines 5. v

Scientific Auwerican.

77

& COMPANY’S

w.aonhom Renr W1

CL
PATENT SELF- COILING REVOLVING STEEL SHUTTERS

owe nr:(hz‘ cnln 9, mAkiog them FIRE AND BURGLAR

o various kinds of wood, sultable for

. O J. ‘bﬁ::l))'¥uu~u Clark’s chu((u- are self sr:lln., 'l‘t“'“ll-':ﬂ':;x‘;\r‘;»el.;:'n,l
rde hey are handsome In & ance, and are ¢
ot ..‘Aer.ﬂ.mt,: ‘lnﬂ:l.:.o::)' I;ihn'a {lulmln Dolaware and Hudson Csnal Bullding. Manlaitan

Pothting, Have beun for
by the leadiug srobiftects of lth world

oarm in Ally use in every principal eity throug

wut Kurope,

AMES O. WILSON, Manager, 218 West My Ne, New York,

WANTED. 25

sant frea! An

ub)-tu w
ulfalo, 8§

rl O'leu

'S, uﬂ"

LA mehine for 830, Also Nrown'‘s
CHINES, abid our now Hralosrd STEEL
M, ML O, U0 MILk Ne,, Doston, Mass,

p and Merphine hanit alwolotely and
llv nm.L Pulnlens i wo publichty.
lu for partienian « Carls

saldugton M, Hun‘- (i

NRY KING-ALWUMEN MANUFAC-
& W #. Andrew Bireet, Liverpool Kug .

P

lluuhun.f uo n

Bond for (‘nlnlo

P

ollng Saw

Haw
JOIIN 1, Nl lIKN"K'

S A WOOI'S MAUNINE CO.,
Fwnd for Clroulars, oto.

& Matching,

w ne and Tenoning Machines, Scrol
uod- \\ orkhm Maehiner
Matteawnn
VI Liberty bt N Y elty,

mu'rr.n'r
and Matching

)lnuu( Mac lnu. Gray sad Wood's Planers, Self-

and other wood. working machinery.
$9 Liberty S0, N %

1 67 Sudbury St , Boston.

A MONTH--Agents wanted gvery-
Basiness honorable and firet

where,
$250t.lm Particulars sent free, Addross
WORTH & CO., 5y, l.uull..\!o.

For connecting s

ING ENGINES,
Hotstlug machine

CLUTCH = the most ¢
for less than auy other of meris.
FRICTIONCLOTCH COUNTER-SHA FTR, Our HOIST-

Friction Pulleys.

bafting and gearfug BEAN'S PATENT
gtive known, and Is farnished

We make & specialty of
with this clateh for Ptle Driviag, can

strike three blows Lo one of engine ml-xunllnry cluteh

" ou appiication
D i ri T O New faven, Coun,

THE BEST *

*

PORTABLE ST EAM ENGINE.

WiTH
AUTOMAYICAL CUY
AN D

BAUANCED VUM

QFF u['_,.u»‘

SIHLMVS 10X THTHM IVLS -

MOST E(‘CNOHICAL ENGINE o

RCULAR

and st London, Farls, \‘lennl. Beriin, Melbourne, &¢., Mo,

THE IMPFROVED

NIAGARA STEAM PUMP,

" ow Paari it ﬁ"»oll/n N.Y
oncy st ¥ Johia 8t., New York

ubbard & Aller,
&u X MANUFACTURERS,
ExaiNes AND Bornens,
Pulleys, Shafting and Hangers
a Specialty,

TheM T e e axtes. Chooniors
5°°'°o§m LEAEMACHINERY.

CHAS I ACE, 105 Roade Street, , New \orl

Agents wanied, Ontit and
TRUE & CO., Augusta, Maine.

BLAKES PATENT
Stone and Ore Breaker

hard and brittle substances to
Also, sny kind of
% far Boabs and for CoNonrre, &c

ddressa BLAKE CUUSHER CO.,
New liaven, Cona.

2 ” y Broom, ftake and HHoe nandies,
ALLUTI‘ ; ‘T'"!?l 'o'llll.l.ﬂ 81 Cortlands st N. Y.

$1 u dny st homae,

terma froe,

Crushes al’ h

Yount’s Patent

M A L I}:LI S“TP:&.'T O0LS.
] pis

nu lmn Don. N\ to‘i
el S #1300

(:ol & Steel Clamps, Die lamp Dogs, Vice Clazupe,
pacd drels, &c, Bend !uv intest Price List to
e o v R COUNT. South Norwalk. Conz,

A tiood Agency Fays just now,
Ours 1o simple, ensy, very profiable and unusy.
ALY poapectatde, ks pirchandising. Publicsticns
w04 goin, Notaceat risk Freviros esperietce

annocrmary, Bead addres Ath reforences)
for samples (frwe), terms, Ac, to Pabilshery of
fresernaten Wresly, 11 Dey 52, Now York.

ITHERRBY, RUGG & B!CHARDBOV Man-
ufacturers of Woodworth FPlaning, Tongueing.
and Grooving Machines, Daniel's Planers, Richardson
Putent Improved Tenon Machines, Mortising, Mould.
ing, and Re-Baw Machines, and Wood-Working Ms
chinery rnnnll + W Sallsbury Stree Wmcnlu. Maus,
(8hop formerly occupfed by R. BA Co.)
L. B, WITHERNY, G. J. BUG6. b, ll. RIOHARDSON

HE CENTENNIAL INTERNATIONAL EX

HIBITION OF 1876, —The fuli History and Progress
of the Exhiliition, maps of the grounds, engravings of
the bn'ldlnn news and accoonts of all the most notable
objects, are gi 'en weekly in the SCIENTIFIC AMERI-
CAN SU l'l'LY\lE\ T. Terms. $5for the year! single ¢o-
ples 10cts. To be bad at this office,and of all news agents,

All the back sumbers, from the COMILODC: Ient on Jan-
uary 1, 1576, can be had. Those who desire to possess &

BATTERY,

address. with
GINE CO.,

HE BASTET MAGNETIC ENGINE

t{sts’ and Jewelors'
Blowing Parlor and Chureh Organs, or worklutﬁnn'l l
chinery that ean be moved by Hand or Foot
DURABLE-ECONOMICAL. Local A
overy town and count
tamp,

4 Chestnut Street, Phlladelphia, Pa.

AND
Sewing Machines heu-
ating Presses, m

lur rannin;
Lathes,

genta wmletl in
For eirculars and price st
HE BASTET MAGNETIC EN-

UHCHIDG

P T T

DROP PRESSES. SCAkhin Pitks Co.

11

I IIII'_—'—J wno
BEAMS & GIRD[RS

UCHT
RON

HE UNION

ind flanges, which
sared to furnial al
‘arnegie Brothers

TRON MILLS, Pittsburgh, Pa.—

The attention of Englueers and Amhlltcu s called
0 our improved Wrought-Iron Beams and Girders (pat-
sated), o which the comrpeund welds between the stem

have proved so cbjectionable tn the old

mode of manufacturing are entirely avolded, Weare pre-

| nlzes At terms as favorable as can be

dbtained elsewhere For deocriﬂ;lvenl{]llho raph, address
n .,

& Co.,Unlon ttaburgh, Pa.

wnd Dounie sur;
Suction and Biast

PRESY

“THEOR:

SEND FOR PRIC

OMPRESSE
J pl"ll"ll!rlu
for SCIENTIFIC

Works, with dlm

MANAG
articalars,
SUPPLEME

EME
(

TENONIN

A.

MORE, 31st sod Chestout 8t
H.C COODRlCH

F|NE MACHINE CAPAND SET

and 2, rnnulnlml 5 engravings of the
Alr" Locomotives now In use at St

JTEW & SECOND HAND WOOD WORKING
Machinery, Floorers, Planers and Matchors, Single
cers, Moulding \lm‘hmuu ml\ n;wn.

¥an for Shavi n . eto,
Melphln I‘t

H J WHIT(.OMB

74[‘!'

" (0

‘_ uoa:nrs

LA LA AL b
REW

VAL Lo L

“ZL8| QINSNAVISI

" 2242 Soui JEFFERSON SrClCAGO.

D AIR MOTIVE I'll\V
T the most recent practice. send
AMERICAN SU

I-‘nr
Deents
'PLEMENT, Nos, 1
Y Compressed
Gothard Tunoel
enaions, eto,

IL‘L "BOATS-THEIR CONSTRUCTION AND

NT. For working drawines and full
I\:H‘v:lll for SCIENTIFIU AMERICAN

PLANING & MATCHING,
MOULDING, MORTISING,

G.RESAWING,SHAPING

. BAND & SCROLL SAWS &¢.8c. /]

FAY & ()

|NC|NNATI 0.

te and splendid Illustrated Kecord of the Centen-
nial Exnosttion, should bave the SCIENTIFIC AMERI-

CAN SUPPLEMENT
HOW MADE IN
BGAR 1)’ Hovits irom

Cider, Wine or Molasses, without using dru
Address F. 1. SAGE, Vinegar SAKer, BpHDEREId: Mass,

GEO. W. READ & CO.,

STEAM BAND SAW
AND VENEER-CUTTING MILL,
186 to 20 LEWIS ST., foot 5th & 6th Sta,, E,. R., N.¥
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

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

¥ Enclose Stamp for Catalogue and Price-List,
Onrders by mall promptly and falthfully executed,

BOOKWALTER ENGINE
Compact, Guhcl-nlul Economical,
and_Eastly Managed, Guaranteed to
work \rcllaml flu- (ull power clalmed.
Engine and Boller complete, tneluding
Governor, Pump, &, wllh shipping
boxing, at the low prlce of
8 Horse Powor, .. 8052 00
,A\ 496 © L) . 808 50
- l";é‘u! on Cars at uprlngncm Oblo.
Ad

JAS, LEFFEL & CO.,

Springficld, Ohlo; or
1 Liberty St., Now \o:ark City

Machinery of lmproved sule- for makin
SHINGLES HEADING AND STAVES.
Sole Toakers of the well Enown lnrnu\ 2D LAW'Ss PATENT
SHINGLE AND HEADING SAwING Maourxx, For eircu-
lars, address TREVOR & CO., Lockport, N.Y.

$ﬂ7 A WEEK to Agents, Old & Yoong, Male & Fe-

male.in thelrocallty’. Terms & OUTFIT FREE,

Address P, O, VICKERY & GO., Augusta, Me,

SAFETY HOISTING

OTIS Machinery.

OTIS, BROS, & 00.,
0. 34N BROADWAY, NEW YORK.

PATENT

OLD ROLLED

SHAFTING.

The fact that this shafting has 7 per cent greater
strength, & finer Anish, and (s truer 1O gage, than any
other In userenders it undoubtedly the most economioal.
We are also the solo mannfacturers of the CELENRATED
Corrixa' PAT, COUrLING, and furnish Pulleys, Hangers,
eto., of the most -m-mwd atyles,  Pries list m-uh-d on
sppllcation to JONES & LAUGHLINS,

Try Street, dod and 4rd Avernues, i'lll-lnu.h Pa.
190 5, Canal Street, Chilcago, IH
B Stooks of this Nuﬂlnu ih store and for sale by
FULLER, DANA. & FITZ, Noston, Mass,
GRO, PLACE & (O 12) ¢ hambers St.N.¥Y
PIERCE & WHALING, Nll-nurr. Wis

D
ools,
All sizos at low prices. K, 60OV LD, N.'ul "

EAGLE FOOT LATHES,

With Seroll and Cireular Baw At
ments, Slide Rest, Tools, &¢ uwAm
anne Lathes, Moul llcnd uun ae
Noatost do-!um, |u|-nrlur Anish
l:lgc;:.“:l):'r :mvl: -ulonu-; ducrﬁ

( ¥ 100! neoo
atour or Arlluu Band } { ufu\oAlu

CHAHK &

ue ﬂ l.llmrtv 8t Nv'm\)'wl

STEAM PUMP S,
'll(ﬂf )’Mll)’:’ Vl:":”“? ;'A, ;?'“NKW TYORK,
Send for cuculu of recent t.l.'nl'll tmp rovements,

E NORWALK llun WORKS,
L y Houtl “ul"lli, Conn.

|
“Exoelsior platony Lmprose alng one

t
duz. # . thirty inimitabie Fre
o ("I"l‘ Prepared Wood
of B4, A new device

1::!":.'"': Ang Paw, Power lnhlln1

sttachment, Wrench, Ol cup, ans
B screw driver, Apeed A0 strokns per
o minute n.nnl‘ In. thick, Priee,
Ul compinte cased and delivered on

board oars.or st Eipress office 413
= SMALL NIEA ENGINES
O ieh copper Boller, to drive 1Nght
z Lathes, e Saws, &c. MO Scroll
a0 Work Designs Free on recelipt of

stamp. GEU, PARRK, Bufiaio, N Y.
Raw nply, without Atfactments, #9.00

ESC
FRIGTIONUATORS.

OLNEY W.MASON & ;.
HAIR-FELT----HAIR-FELT.

FOR 1f!l\'klll\ln ‘
BOILERS & PIPES.
§¥ Discount la‘{hv Trade

MERIC A-."ﬁun-nl-r MILLS,
16 Front Street, New York,

P. BLAISDELL & CO.,

Worcester, Yass.,
Manufacturers of the Blatadel) Patent Upright Drills and
other Brat class Machinis® s Toow

"STEEL CASTINGS.

80l{q and Homogeneous  Guaranteed tenslle strength, 35
tans 1o square inch. An invaluable substitate lor expen-
slve lumiuul or for Cast lron requiring great streasth,
Send for circular and price st to C lll’)"rlﬂc STEEL
AASTING CO,, Evelina 8¢, Pullsdciobia Ps,

NT JURLE ECCENTHIC CORNICE BRAKE.
],A;:III’K‘R)‘HM by THOMAS & ROUINSOS, Cincla-
oatl, ), Bend for Clrculars,

MACHINERY.

[RON & WOOD WORKING MACHINEEY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

PULLEYS, BELTING, &
.3."-‘.35"'3; [lustratea &wwm e
GEORGE PLACE,
121 Chsmbers & 108 Keade 8ta. W. ¥.Cit»,

Mumn & Cos. Patent Offices.

Established 1846.

The Oldest Agency for Soliciting Patents
in the United States.

TY-NINE YEARS

MORE FPATENTS have been secured through
this agency, at home and abroad, than through any other in
the world,

They employ as thelr sssistants 3 corps of the most ex-
perienced men as examiners, spocification writers, and
draftamen that can be found, many of whom have been se-
Joeted from the ranks of the Patent Office.

SIXTY THOUSAND Inventors have availed
themselves of Munn & Co.'s services (n examining their in-
ventions, and procuring thelr patents

MUNN & CO,, In conpection with the publication of the
SCIENTIVIO AMERICAX, continue to examine Iinventions
cotifer with laventors, prepare drawings, specifications, and
assignmentaattend to Sling spplications in the Patent Offics,
paying the government fees, and wateh cach case step by
step while pending before the oxaminer. This s done
through thelr brauch office, corner F and Tth streets, Wash-
Ington. They also prepare and filo caveats, procurs design
patents, tradomarks, and reissaes, attend to rejected cases
(prepansd by the Inventor or other attornoys), procure copy-
rights, attend to Interferences, give written opinions on
matters of infringement, furaish coples of patents and, in
fact, attend tolevery branch of patent business both in this
and in forelgn countries.

A special notice is made in the SCiENTIFIC AMERICAN o
all Inventions patonted through this Agency, with the name
and residence of the patentee. Patonts are often sokl, in
part or whole, to persons attracted to the invention by such
notice.

Patents obtained in Canada, Englind, France, Belglum,
Germany, Russia, Prussia Spaln, Portugal, the Britiah
Colonles, and all other countries where patents are
granted at prices greatly reduced from former mtes.  Send
for pamphlet pertaining specially to foreign patenta, which
states the coat, time granted, and the requirements for each
country

TWEN EXPERIENCE,

Coplea of Patents.

Porsona desiring any patent lssned from 1586 to Novem
ber 26, 1567, can bo supplied with officls coples at & roa-
sonablo coat, the price dspending upon the extent of draw-
ngs and length of specifications,

Any patent lasued since November 27, 1887, at which
tme the Patent Office communiosd printing the drawings
and specifications, may bo had by remitting to this offics §1

A copy of the claims of any patent lseued sinoo 1588 wi)
be farniahed for §)

When ordering coples, please 10 remit for the same as
above, snd state nxme of patentes, Htle of ivention, and
date of patent,

A pamphlet containing the aws and Mull directions for
obtaining United States patents st five. A handsornely
voul] Refervace Book, gilt edges, cvntalns 140 peges and
many engravings and tables Unportant to every patentes
and mechanic, and s & useful handbook of reference for ev
erybody. Price 25 centa, malled free. Addresa

MUNN & LAl L NN
Publixhors SCIENTIFIO AM l RICAN
87 Fark Row, N, X.

Huaxon Ornee—Gorowe ¥ wBd Teh Stroots,
Washington, D, 0,

T o e



= = = =« « 81,00 a line.
ﬂ'ﬂom =« = = = 75 cents n Jine,
meadmﬂmumual the same rote
periine by meamirement, as the letler press. Ad-
vertisements must he recefved at publication afffoc as
carty a8 Friday morning to appear in nert {mruic.

Enetue, Sulydte, & Ovtinder QUL b, KXI098

1.
10 (K from 6-10 to ¥ (nobes, Hoe Solentific Amer

n, Oot. 9, 1875, Boxed, wit ""’hﬂ”{'x‘i‘(‘i"{w'»‘ ..M.
A Look Dox 183, Washington, D, o,
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Journal of Seience,

DEVOTED TO

TOHLmN's BLLIPEOGRA P Draws ollipsos

(‘mtmnn\'.Pntslm,(lmwm..\llsv:n.\lm\'.
NATURAL HisTony, ASTRONOMY,
METROROLOOY, ETC.

ProuisnEd MOXTHLY, AND NAXING rwo VOLUNES A
YRAR OF OvER AN FAGES XACH,

Biners and Propriciors J. D. Daxa, B SILLINAN,
snd K. E, Dava, : ¥
ABC pau + Professors GEAY and GInns, O
d‘lﬂh'i‘:ﬂ‘:; Nl:::ﬁ_ 'Jl::‘ux'w!. Baven and VERRILL,
v sston .,
"';rmgéumg:ﬂ:"ﬁﬁ« #5 (0 & year, with 12 cents for

WEDANA & SILLIMAX, New Haven, Ct.
Niagara
SteamPumpWorks

EsTaniisnen 186,
CHARLES B. HARDICK,
No. 23 Adams Street,
BROOKLYN, N. Y.

ASKELLS THREE CYLINDER PUMP-—-

Hand or Power, Cheaper than a Steam Pomp.

outwesr 3 Rotary Pump—do more work, with less

power, than sny other pump. Not lable to get out of

ordes, Any bucnmllhdr'n mr‘.l: Adapted to sy
work. Send for e

. ':';A:{‘u.\uuw COMPAXY. Boston. Mase.

(CTASIon Lot Pivad and BEST."
Do Your Own Printing!
Frowm for cwrda, ladels, exvelopen, ot
Lacger vinm for Larger work.
Rusiness Mon &0 thelr pricting sad advertis
it Viesswry and

tag, save nvsey ol trade.
s Amatcur I'n-cm. Tha Glels or
T m" i; v dury creat fus aad * meney fant ot
“s'ﬂhulv[. v for full oals-
1y e

prepald pos
Adaress.

esSeN T RELEY

AMILTON RUBDER WORKS, Trenton, N.J., Man-
ufacturers of Hose, Beiting, Packing, Car Springs,
and Rabber for mechanical purvoses,

r Send T books.
BU | LD E R S paivemthatcs

MPORTANT FOR ALL CORPORATIONS AND

MANF'G CONCERNS,—~Buerk's Watchman's
Detector, capable urately controlling th
-ox:‘un watohman o;:goﬁl u’&. m«mmf
d B e Iuosat & Con o New YOIk

have been commenced agalnst Imhseuser & Co. for
ng, contrary 1o the order of the Court, and especially the
clock with & series of springs in the co and marked

ver,
*d . Persone ux these, or any other
géhlnﬂnduwmrl’nnl.'llhed‘dtﬂ nccor

WISTER

GEO.H.GRAYZDANFORTH. BOSTON,IMPORTERS

Todd & Rafferty MhineCo.

MANUFACTURERS OF

The celebrated Greone Variable Cat-Off Bugine; Lowe's
Wy Hoties” i orabie, e Boisr of &

4 e Engioes. ers O
kinds. team

Pamps, Mil) Gearing, Shafting, &o., Silk
Tow Bﬁl {

1
tope, Fiax,snd Hemp Machinery,
cw Haven Manufactaring Co.'s Machin-
‘s Tools; for Judson's Governors Stop-Valves;
SATEROOMS, 10 HARCLAY STIEET, NEW YOUR.
WORKS PATERSON, NEW JERSEY, ' 3

N

REYNOLDS & CO,,
145 EAST ST., NEW HAVEN, OT.,
= “-u-uucrmu
Head ; Machine sni Ca scnu‘v:NP\mo li:'u:g.d u‘xlm Lock
3 Machtas. é‘-n:‘ l:)o( t;om, Bolt Ends,
~Beod for Price List. @ = -

FOR CHARLIE'S PRESENT,

Get the TOM THUMB TELEGRAPH, put up In nest
Uttle boxes ining working der, telegraph ap-
paratos, bettery, key, wires, and chomicals, complete,
ready for operation. Price $3.90, with full directions.
Can be seen In practical operstion at the ‘* Sclentific
American'’ office, ¥ Park Row; st Packard's Dusiness
College, WG Broadway ; and many other places. Dosldes
telegraphing, many beautifal experiments ean be made,
such as the magnetic curves, electric Hght, Nfng

elghts, making P + Magnetizing knives, elec.
tro-plating, &¢, F. 0. BEACH & CO., makers, M6
Canal 8., near Center Bt,, New York.

$4

A WEEK.—Agents wanted everywhere., Bu.
siness parmanent and first-clses. Vor further

particalary, sddress
4. xzs.\'_'.m' & CO,, Biehmond, Ind,
PERFECT

- ros
N "
NEWSPAPER FILE,
——) e
The Koch Patent Piie, for RPreacrving newspapers
been recently inproved
. Bubseribers to the 8o o .
::o;uu?ox'l‘:lll:‘l'v;:,rl‘u|'l.llr:;n;tbh:-r::.:::lsvrur:n.t'-e
0 0 ymall, or 1. % o t

?'B(c:‘l of'rlrhaalm, HeAYy bourd afdes: lg-cr!;l‘in'l]l'
ERTIFIC AMERICAN, Vin gilt, Necesssry 10
every oue who wislioe Lo preserve the vape: ddieis

NN & co.,

Publishers " Boresrivi Americax,”

Seientific

American.
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Made and Introduced
ton and distrust of o

resulits
woll mounted Emery

ufscturor can afford

tholr goods

Uusranteocd equal to sny (o the market, at prices lowor

An Unprecedented Success,

TrovusaNDE ALREADY SoLD,

Wrinkles and Recipes

Pronounced, by the best Selentife and Mechanical Aw
thorities, the most valuable Handbook ever complled for
Englioeers and Mechanios of every class
Contalos the onxax of the Fractical Mechan lsm Series
by Joshua Rose, which has appeared during the past
yoar in the SCIENTIFIC AMEnicax—Useful new papers
on mechanioal operations by distinguished experts—Han-
dreds of knotty points In Mechanics and Engineering
fally explained In terms that every one oan understand.
No bigh mathematios or Intricate formulw, Recipes of
all kinds for industrial processes, for coments, for mak-
ug simple instruments, ete. Hints for farmers and for
housekvepers, The whole Is a collection of the very
beat practical hints and suggestions which, for several
yoars, bave been sent to the SCIENTIFIO AMERIOAN by
fts correspondents and contributors, together with an
Immense variety of new material,
EF” Price $1.30, post pald, Handsomely dound; 290
pages, Large pocket-book sige
Wrinkles and Recipes and Sclentific American for one
year $1L.9,
Address H. N. MUNN, Publisher,
P. O. Box T3, 37 Park Row, New York,
OGERS' TANNATE OF SODA BOILER
SCALE PREVEXNTIVE. JOS. G. ROGERS cuc‘o..

Msdison
B~ Send for book on Boller Incrustation. |

duced and treated with the same care as other first-©
No metal workin

and chilled fron which resist all tho efforts of other tools
erly moaunted and vred b :
conld do with file and vise In & weo ;
factory enabled the ‘unpvlrh-r 1o dispense with the Inbor of 70 men

wory. Deal only with standard makers, and
h Addrom e

LOW-PRICED EMERY WHEELS pun puraissingw

ave resuited in fallure, Alssatisfac-

by Inexperienced men, b

b money ax will

100l 1n axistenoe will save as mue ; i
¢ shape hardoned &

Wheels will re ndll)_‘\ I'nmlv Lo lenes

A akillod man, will do ss much work in a day as the ma

frinder, Emor

16 buy one Emery Grinder for every two visos In his fac

ANITE CO,

thit any other frat olans Kmery,

The NILES ENGINE

Niles Tool Works,

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V, Pres't.  J. I ALLEN, Pres'L
J. B. PIERCE, S&c'F.

RARBRTFORD, CONN,

. ne
J otton of 6 machines In on
The Introdactio L Koo

ou by thetr experience as well ay

. »
Sirondabnre. Monros Co. Pn.

PURE EIVIERY,

The LATHAY and the DBEST Engine, Indopendont
from boller on the same base 2,4,6, 8, mullll' Horee
Power Warranted the best Semi-Portable Engine In
the market

sond for Nustratod Frice List

Hamilton, Ohio.

0 T, V. Carpenter, Advertisving Agent

Address
Jox New York elvy

orks

They make Dury

are the largest In The United Bistes

w . Anda J o Ll which car » Portable Mills, Smat Machines, Fackeors

1 rd and reliabie gooda MMistones ‘ ' My
I‘l Pm"r: I'H‘r‘l I |)-‘:|'l'l»l.|' ;'m“ the maker, properly Intro- | Sr.py  Weter Wheels, Fallors and Gearlng, oneclally
not be sold at & low price), when bough : . I‘O"l ' Field first-cl T iy g M B —

od to flov 1lie
: adapted to ar u.; Y. KOYE & SOX  Buitsio, X g

.|THE BEST INJECTOR

Vor Lecomotive and Meatlonnry Hollers,
b FRIEDMANN'S PATENT,
Over 15,000 Now In Use Here and In Bureps
Throws more and hotter water, with less staam, thag
any others, [t has two Watarways, fixed Nozzion, and "o
movable parts to got out of order
NATHAN & D Y FUN, Bolo Manufaoturers
"1'(‘»4 LAberty K., Now York,
2 fond for Oatalogue,

THE HEALD & SISCO
Patent Centrifugal Pumps,

YERTIOAL & HO I7ON1‘A‘I..
Pirst Pyomiduma ot Now Orleans Clnetnnat , and Nox
Fork. ' Medalof Speclal Award,'”
Amarican Institute, 1972,

Parfoot sattsfaction guamnteed, The cheapest, simplest,
strongest, most efMelent and popular Pamp In use, for
emptying Dry-docks, Coffer-dama, eto,, and for use In
Paper Mills, {Q'H\f”'..l"" Factories. ATEAM PUMPR
very low, for Wrecking, Dredging. Irvigsting, ete, [lias.
trated pamphlet, free. Nearly 1,000 references to sctoal
customers. 11 pages frst class testimony. Addross

HEALD, SISOCO & CO, Baldwinsville. K. T,

Portland Cement,

Prom the best Loodon Mannfsctuarers, or -lob‘
JAMES BRAND S Clif 8t N ¥,
A Practical Troatise on Cement farnished for 2 conta,

M. W, JOHNS' Patent

ASBESTOS

BOILER AND STEAM PIPE

Coverings

§#" Use only the genuine. #3

Schlenker’s Stationary

AND

MAXUFACTURED BY THE

HOWARD IRON WORKS,
BUFFALO, N. Y.
¥~ Send for Circular. _=3

Revolving - Die Bolt Cutters,

§¥" Infringers will be prosecuted. g3
H. W.JOHNS, 87 Maiden Lane, N.Y.,

Patentee and Manufscturer of ASBESTOS ROOFING -
SHEATHING—PAINTS-STEAM PACKING, &c.
Send for Pamphilet and Price Lt

THE NATIONAL

Steel Cleaner.
a Forl PaTex-
n ™2
l::!'l‘er‘ JULY S

Tabes, 1.

THE SOUTHERN STATES
AGRICULTURAL AND INDUSTRIAL

N\ ~
EXPOSITION
Will be Held on the Falr Grounds, at

New Orloans, Commencing February

26, 1876, and Continuing Ten Days.
L. N. MARKS, PrEsIDENT.
SAMUEL MULLEN, GENERAL SUPERINTENDEST.
Exeoecutive Commitioe.
A, BALDWIN, Chiatrman ;

JAMES 1, DAY, W. B, MIDT,
COLONEL J. D, HILL, JOHN G. FLEMING.

It is the alm of the Board of Commisstioners to ma¥e it
s thorough P.:romlon of the Agricultural and Mechan!-
cal Products of the Southern States, Mexico, snd Central
America; but it will be open to com 13
the 'y, and the | premium list will em!
all articles compreliended In the deaign of
Agricultural and Industrial B: « Including special
premiums for m-letg Southern ncts.

The )lw::le:ln cpartment "b:a.%‘ ?eﬂm with
great care most extens e. The Pre-
miom List will be r:zy for distribution Norember 20th,

Amale arrangements have n perfected for the trans-
portation of goods and visitors from every section at re-
auced ratos, For detalled Information, :Xdreu

BAMUEL MULLEN, Gex'LSur'r,
No, 80 Camp St., New Orleans

IRON AND STEEL
DROP_FORGING.

EBvery Description, -
The Hull & Belden Company, Danbury, Ot

ENGINE LATH Price List

¥ en.

ES, DRILLS, &c. Send for o
NEW HAVEN HANUFA,CT?L‘G 0.,
New Ba ‘onp,

a‘aomd by U. 8, Navy. Forsale by ocesers. Sena for

NON-COMBUSTTBLE STEAM BOILER &

COVERING

TITE. ATE S ACK CHEROUERNE.
ROt E 9th Bt X .:1202 N. 2nd St., S¢. Loals, Mo,

Diamond Solid Emery Wheels.

18x2, $16.00;
poruvonate rices,
B o b'm“tm 55“ wg: y oﬂ;ﬁeﬂ.ﬂi Tiaioa
! r for ecin, e
say 1o U AMER 51 DRt

Prioxs—8xy, §1.25;8x1,§2.95; 12x1 ), §5.50; 16x2, §12.90;
R DT S

i

NSV
For 1876.

The Most Popular Scientific Paper in

MURRILL & KEIZER, 44 Hollldny St.,Balt,

1 rid, Add ICAN TWI

w..‘\‘v‘g:n::oket. R. l.m the World.
DAMPER B n s T AND LEVER Trnry-FInsr YEAR.

REGULATORS GAGE COCKS. | o1y $3.20 n year Including Postage.

£~ Send 10 cents for Specimen copy.

TO ILLUSTRATE AND DESCRIBE the many
interesting themes and objects presented in the
GREAT CENTENNIAL INTERNATIONAL EXPOSITION
OF 1576, and also to meet the wants of that large
class of readers who desire an increased supply
of Bcientific Information, partioularly of the
more Technical and Detalled character, wo shall
Issue & SFROIAL PUBLICATION, entitied the SCI-
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weekly during the Centennial year of
1576, and, perhaps, pormanently thereafter. Each
oumber will have sixtoen large quarto pages,
issued weokly, printed In the best style, uniform
with the SBCIENTIFIC AMERICAN, but sepa-
rately paged.

The SCIENTIFIC AMERICAN SUPPLEMENT,
in addition to the spocial matter pertaining to the
International Exposition, will embrace a very
wide rango of contenta, covering the most recent
and yaluable papers by eminent writers in ALy
THE PRINCIPAL DEPARTMENTS OF SCIENCE AND
UREFUL KNOWLEDGE, to wit:

Lo~Chemistry and Metallurgy.—Embms-

rln’ New Chemical Discoveries, Improvements,
and Frocesses, with cogravings, New Processes
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powspaper of the kind in the world. A new vol-
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arts,

EVERY NUMBER contains sixteon large quarto
pages, clogantly printed and (llustrated with many
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