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THE PREPARATION OF PEAT FOR FUEL. 
There is no more important economical question under dis

cussion, at the present day, than that which broadly includes 
the production and Ulanufacture of fuel for industrial and 
domestic purposes from new sources, and especially the sub
stitution, for coal and wood, of peat, and similar products, 
which are capable of being obtained and prepa.red tOt a much 
less comparative cost. The subject of the utilization of peat 
as fuel, though of great interest in this country, is in En
gland, probably on account of the temporary famine and 
stress of prices in coal, and also by reason of the apprehen
sion which exists regarding the ultimate exhaustion of the 
mines of the kingdom, strongly attracting the attention of 
scientific men, leading them toward investigations and ex
periments, the results of which may be considered as em
bodied in such improved machines as that to which our en
gravings refer, and to which we shall presently allude. 

It is well known that both in the northwestern section of 
the United States, and to as great, if not to a greater, extent 
iu certain parts of Canada., very large deposits of peat exist. 
It may be safe to predict that, in view of the scarcity of oth
er fuel in such districts and the rapid progress which is be
ing made to tlw improvement of means for utilizing the bog 
product, ere long the latter will be exclusively employed bo�h 
for domestic and manufacturing uses. 

Of the associations which, in the Dominion, are at present 
organized for the prosecution of this industry, we h"ve reo 
cently received the prospectus of one, the Huntingdon Peat 
Company, the field of the operations of which is located in 
the county of Huntingdon, forty. seven miles from Montreal. 
The peat bed there situated is said to be of superior quality, 
and comprises about 800 acres, aver3ging from 10 to 18 feet 
in depth of pure vegetable matter, and capable of yielding 
3,000 tuns of dry peat per acre. The process employed, 
known as R. A. Griffin's patent, consists in raising the pe-at 
by a system of (lndless chains and buckets, throwing it into 
" curers," in which the water is strained from it. The peat 
is then pr.ssed into a mill; and within fifteen or twenty days 
from the time it leaves the bogs, it is fit for the market. The 
cost of the necessary machinery calculated to produce 100 

tuns per day, at a cost of $1.25 per tun, is estimated, in the 
prospectus above referred to, at $35,000. 

Whether or not peat can be profitably employed in the 
manufacture of iron, is a question which many of the iron 
trade journals have lately made the subject of protracted 
controversy. The matter seems to rest upon the economical 
and !!lore especially the rapid preparatioil of the fuel Jor 
use; for when it is first taken from the bog, it is so saturated 
with moisture that its combustion is perforce a very slow 
process. Naturally, the efforts of inventors have been· es
pecially directed toward surmounting this difficulty; and 
while the patentee of the Canadian process, before noted, has 
effected a stride in advance in reducing the three months, 
generally required for drying the material, to fifteen or twen
ty days, the manufacturers of the machine represented in 
our engravings, Messrs. Clayton, Son, & Howlett, of London, 
England, have made much greater progress by diminishing 
the time necessary to completely extract the hygroscopic and 
fixed water, and to compress the substance into convenient 
form for stowage and transportation, to scarcely as many 
hours. 

Before entering the apparatus (for the engravings and de
scription of which we draw upon the pages of the .Engineer 
and JIlngineering), the peat is filled into squeezing trucks, in 
which, during its journey to the works, all free water is 
squeezed out of it by mechanical devices. 

From the trucks the peat is tipped into the vertical hopper 
of the'machine, in which are inclined .blades fixed upon the 
vertical shaft. The blades which, with other internal arrange
ment·s are shown more clearly in the sectional view, break up 
the lumps of peat and press the mass downwards into the 
horizontal cylinder into which it is fed by a worm placed on 
the central shaft. The peat is thus brought within reach of 
the propelling arms which are fixed spirally around the cen
tral shaft in the horizontal cylinder, and which pass between 
sharp steel knives. '1'he knives are made with dovetailed 
feet, and are received into corresponding grooves in a remo
vable bar plate, which is Recured in the side of the horizontal 
cylinder by bolts. By means of the sci.ssor-like action of this 
internal machinery, the peat is cut up into small pieces and 

squeezed and kneaded together. The fibers of peat are, by 
this treatment, so divided that facility is given for setting 
free all moisture and fixed ail' that may be retained in the 
cells of the stalks, and the peat is deprived of elasticity, or 
resiliency, so th"t it is reduced to a suitable condition for 
molding. The spaces between the cutting knives are gradu
ally reduced from the feeding to the delivery end of the cylin
der, the propelling arms being correspondingly placed. The 
molding orifices are adjusted at the nose of the machine, and 
may be of any debired form. Five of these orifices have 
hitherto been used and have been found convenient in work
ing. 

:Beneath the chamber upon which the molding orifice is 
fixed, and which is seen to the left of the machine, is a roller 
table on which the trays for receiving the molded peat are 
placed in succession by a boy, so th"t they run in a continu
ous series underneath the molding orifices and receive the 
peat issuing from them. As the front end of each tray comes 
up, the workman severs the streams of molded peat by means 
of a sliding cutter, and pushes the loaded tray forward until 
it is opposite the cutting frame, in which several wires are 
stretched. These wires, being brought down on the peat, sever 
each bar into pieces five inches long, which is a convenient 
·
size for use. The loaded trays are sent along the roller table 
until they are cpposite the tray racks. The trays are then 
lifted off on to the racks, where they remain for about three 
days, until the peat will bear handling, when they are placed 
upon the open shelving for final drying. The tray racks con
sist of uprights with arms fixed upon them between which 
iron rods are strained. The contingency of accident to the 
machinery, from stones or hard foreign subst"nces passing in 
with the peat, is provided against by means of a friction 
clutch, seen to the right of the machine in front of the driving 
gear. This clutch can be screwed up to give any desired 
pressure, or resistance, and when any substance having an 
objectionable degree of solidity passes into the machine, the 
clutch slips, its resistance being overcome, and breakage is 
thus avoided. The cylinder has a movable cover so that the 
interior may be readily examined, foreign substances re
moved, knives replaced, or anything else necessary done. 
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The producing power of the machine has been fairly test
ed, and, so far, the yield has been fonnd to be at the rate of 
from 75 to 95 tuns of crude peat per ten hours. The output 
of raw material appears to depend much upon the state of 
moisture of the peat bog, being greatest when the peat is 
wettest and least fiberous. 

Various kinds of peat have been tried by this machine, and 
it is interesting to notice the difference between the peat dried 
without having been previously treated, by the machine, and 
that which has been operated upon. Peat of very fiberous 
nature when dry has an open spongy appearance, suggestive 
of cocoa nut fiber. The same peat treated by this machinery 
become� compact and hard, and assumes a specific gravity of 

J dmtifit �tUtti,au. 
which must be regarded. There are two other things which 
go to the making of steel. One is purity of product and the 
other is equality of "temper. " A pure product is only to be 
had by using a pure pig; and, as this article is not always 
obtainable, that process is, generally speaking, more ration
al which introduces some purifying operation-like the con
version of cast iron to wrought. As to the equality of tem
per, that depends upon the amount of carbon left in the steel 
(neglecting other elements). Here ag&in repeated trials have 
shown that it is very difficult to hit the exact amount of 
carbon in every operation when oxidizing agents are used, 
and a large proportion of past failures have been due to this 
difficulty. So that, after all, the direct conversion of cast 

will mow ten acres per day. The following description will 
explain its operation, and show the skill and ingenuity of 
the inventor. 

" This machine is supported by two wheels on different 
axles. The left wheel is fixed to its axle so that they revolve 
together. The right revolves on its axle like a common cart 
wheel, and is placed about a foot further back than the other . 
The left works within the frame, and has a circle of cog� 
screwed on the outside of the fellows, but of a less diame
ter, to keep them from the ground. These cogs work into a 
vertical cog wheel in front, that turns an iron shaft extend
ing horizontally towards the center of the machine; upon 
the inner end of this shaft is fixed a vertical fuce wheel, 

PEAT COMPRESSING MACHINE-SECTIONAL VIEW. 
from 1'05 to 1'10, while black decomposed bog condenses to 
about 1'20. A set of machinery to work 100 tuns of crude 
peat employs, jn all, ten men and five boys, including dig
gers, engine drivers, men in drying sheds, etc. , so that the 
cost, allowing a fair amount for wear and tear, is placed at 
from 87 cents to $1.25 per tnn. 

------------4.�'· •• �.--------__ __ 

THE HERCULEAN LIFTING JACK. 
The invention illustrated in the accompanying engraving 

is an improved lifting jack, invented and patented by John 
Riddlesberger, of Franklin county, Pa. , and which, it is 
claimed, may be advantageously applied to many uses. The 
framework consists of a standard, A, combined with an aux
iliary standard and brace, B, in a strong and snbstantial man
ner. A lever, C, rests in a slot formed in the upper end of 
the post, A, and is secured by a bolt passing through it. By 
means of an attachment, D, on its short arm, the lever can 
be adjusted to different hights. The falling link shown 

serves to secure the apparatus while the weight is suspended. 
In operation, the short arm of the lever is placed under the 

axle of a wagon or other weight to be raised. The opposite 
or long arm is then borne down, when the falling link be. 
comes engaged in notches formed in the under side of the 
post, B, as represented. 

For further particulars regarding sale of territory, agen
cies, rights, etc. , address Dr. I. N. Snively, Waynesboro', 
Franklin county, Pa. 

------------4.H.,�.�.H.�-----------
The Hodes of Steel Making, 

A priori, the making of steel by removing carbon from 
cast iron is the most rational way, says the jj]ngineering and 
Mining Journal, because it is the most direct� but a trilll 
shows us at once that direct�e§s is not the only p:r�!lli�e 

iron into steel is not the most rational mode, because it leaves 
two important tequireinents unregarded. On the other hand, 
wrought iron, being a purified product of a tolerably d efinite 
composition, satisfies these requirements, and may, therefore, 
rationally be used for steel making. In practice we find 
both these kinds of iron used together. In such cases, the 
wrought iron must be considered as the leading raw materi
al, while the cast iron is a carbonizer. 

The old idea that the direct conversion of pig metal into 
steel is the only rational process has cost inventors untold 
agonies of mental activity, and capitalists have ilUffered quite 
as much in pocket on account of it. The proof that the idea 
was wrong is to be found iu the constant abandonment of 
the process in steel making of every kind. Crucible steel, 
furnace steel, and Bessemer steel making processes are now, 
in most cases, founded upon t1e principle of using wrought 
iron as a basis and either carbon or pig metal as a carbonizer. 

------------4 ......... �.---------
EWect of Sulphur 'Vater on Iron Pipes, 

Dr. E. Priwoznik, in Dingler'8 Journal, says: It appears 
that, when the iron mains conveying the mineral water 
from a source near Hainburg, Austria, were taken up after 
having been for more than a dozen years underground, the 
iron thereof had been strongly acted upon, as exhibited, by 
the difference in structure, upon the fracture. On being 
analysed, the author found the interior layer to consist, in 
100 parts, of: Hydrated oxide of iron [(Fe2)203(OH6], 81'08; 
free sulphur, 12'29; sulphuret of iron, 4'48 ; hygroscopic 
water, 0'57 ; nickel, cobalt, magnesia, silica, traces of car
bon, and chlorides of ammoninm and sodium, 1'58. The 
second layer was found to contain only 79'2 per cent Of iron, 
but no sulphuret or excess of carbon was discovered; while 
the third outmost layer was almost pure cast iron. 

------------4.� .• � .•• __________ __ 
A. Leaf from the Early History of the Mowing 

-nachlne. 

Jeremiah Bailey, of Chester county, Pa. , was one of the 
early American inventors, whose contributions to the me
chanical arts have 80 gnJatly assisted the progress of the 
country. In 1822 he obtained a patent for a self-sharpening 
mowing machine, which was considered of RO much impor
tance that it was engraved and printed in London, in the 
Mechanic'8 Magazine for November 1,1823, almost fifty years 
ago. We here give a copy of the engraving and quote the 
remarks of our venerable cotemporary: 

"The mowing machine, of which the annexed cut is a re
presentation, was invented by Jeremiah Bailey, of Cheater 
county, United States, who has obtained a patent for the 
same. [Patented February 13, 1822 .] 

" It has been extensively used and approved of during the 
last seallon, in the neighborhood of the patentee, and pro
mises to be of great public utility. It is understood that it 

whose cogs turn a.trundle head or a vertical shaft. To the 
bottom of this shaft, near the ground, is fixed a circular 
horizontal frame work, on the, circumference of which is 
screwed the scythes in six parts, laid horizontally, with the 
edges turned ontward, so as to form a complete circle. To 
keep the scythes at a proper distance from the ground, the 
bottom of the shaft is supported on a piece of wood of the 
machine, secured by a tye from the tail, somewhat resemb
ling a sled runner, in which it works in the manner of a 
gudgeon-with the inequalities of the ground, the scythe 
frame, shaft and trundle head rise and fall. 

" The edge of the scythe in its revolution pass�s under a 
whetstone fixed on an axis, and revolving with the scythe. 
To create friction, this axis is more or less inclined to the 
line of direction of the revolution according to the friction 
required. This stone, by means of a sliding rod, by which 
it is attached to the machine, rises and falls with the scythes. 

" To prevent too great a preBsure of the trundle sbaft and 
scythe frames on the ground, a lever, like a steelyard, is 
fixed to the top of the shaft, extending to the tail of the 
l::J.achine, where it is weighed according to the nature of the 
ground and grass. 

" The horse is put into shafts, and walk8 in front of the 
left side of the machine, and always on t�e mowed ground 
after the first swarth is cut. 

" By the increase of velocity. the scythes revolve with 
great swiftness. The grass, as it is cut, is first thrown by 
the progressive motion against a rise in the scythe frame to
ward the center, and by the same motion is afterwards 
thrown off in a regular row, following the center of the rna. 
chine." 

-------4.0 .... - .....•• _______ __ 
New Plan of Removing Sand Bars. 

A method of removing sand bars from rivers, invented 
and patented by Alfred Garnham, of St. Louis, Mo., consists 
in anchoring a cable under water, and providing the cable 
with angular arms, so arranged that the force of the stream 
will actuate the arms, make them revolve and beat up the 
sand, which is swept away, as fast as loosened, by the current. 
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LIFE IN THE BEEHIVE. 

The following is from a recent lecture by Professor 
Agassiz, at Cambridge, Mass., reported in the New York Tri
bune: 

At the close of my last lecture I made some general state
ments concerning parthenogenesis, a peculiar mode of re
production by virgin females, first investigated in some 
families of insects, among which the progeny thus brought 
forth consists of males and of males only_ In the family of 
phyllopods, among crustacea, this process obtains also; but 
the progeny in this case consists, on the contrary, of females 
only. The deportment of these animals at the time of re
production is so singular, they exhibit faculties so peculiar, 
that they have been 1he objects of caref'll observation. 
Their seemingly intelligent action, known as instinct, has 
been compared with the iniellectual powers of the higher 
animals and even with the mental faculties of man himself_ 
A knowledge of the facts is therefore important to a just 
discrimination between those two faculties, which are con
sidE'red by some as entirely distinct, while others regard 
them as modifications of one and the same power. It is 
often said that the possession of reason places man above 
the brute creation, to which instinct peculiarly belongs; and 
yet the facts do not justify such a distinction. as we shall 
find if we study carefully the lives of some of these crea
tures. 

THE BEEHIVE COMMUNE. 
The beehive consists, when in full activity, of one queen, 

eeveral hundred drones, and many thousand working bees. 
These constitute a community by which a combined system 
of labor is carried on, transcending in many respects the 
most complicated actions of man himself. Their structure 
shows no organ similar to those by which the mental func
tions are manifested in the higher animals and in man. 

INSECTS HAVE NO BRAINS. 
They haye no brain proper, nor does their nervous system 

correspond in any way to that of the Yert,ebrates. In all 
yertebrates the solid front mass of the neryous system which 
we call the brain is prolonged backward into a long cord, 
known as the spinal marrow, from which many nervous 
threads arise and branch, spreading through the whole or
gani2lation. The brain and the spinal cord, in fact the whole 
central neryoUS system, are inclosed in a cavity, the skull 
and rachitic canal, separate from those in which the organs 
of digestion, respiration, circulation and reproduction are 
contained-the chest and abdominal cavity. For the ar
ticulates, on the contrary, to which all bsects, crustacea, 
and worms belong, the nervous system is scattered along 
the length of the body in a, succesion of swellings connected 
together by threads. The first of these swellings is situated 
in the head, aboye the alimentary canal; the rest are at 
regular distances along the lower side of the body. Thus it 
appears that the battery from which all yolition starts, 
by which all the acts of life are performed or regulated, 
through which all external impressions are communicated 
and acted upon, are yery different in these two types of the 
animal kingdom. It is therefore hardly probable that the 
life work done by these organs should be the same. 

INSTINCTS OF BEES. 
Let us look at some of the acts by which the quality we call 

instinct is manifested in a community of bees. When such 
a community becomes too populous for a given hive, the 
bees "swarm," as it is called; that is, a part of the oyer
crowded population separates from the rest and goes off to 
establish a new colony. In such case the emigrants are 
chosen or form their own band with direct reference, seem
ingly to the future welfare of the new COlony, preRerYing 
the numerical proportions characteristic of all prosperous 
hives. The swarm consists of one queen, some thousands 
of working bees or undeveloped females, some hu�dreds of 
males or drones. This is the normal combination in the bee 
community,and hives so organized may survive and keep to
gether for many years. 

DURATION OF BEE LIFE. 
There are reports of beehiyes a century old. This is, 

however, probably p.n exaggeration; for beehives 20 years 
old are rare, and they do not often survive more than seyen, 
eight, or ten years. When I speak of the life oia beehive, 
I do not mean to say that the individuals composing it live 
together for that length of time; indeed, a. queen rarely 
lives beyond three or four years; one of seyen years is 
seldom seen, while the males never survive the summer in 
which they are born, and th� working bees die gradually and 
are replaced by new ones. But the hiYe as a community 
holds together for a much lpnger peripd, being constantly 
renewed by the process of reproduction, and comes at last, 
like a human settlement, to consist of a yariety of individu
als born at different times. When a swarm breaks off from 
an old community to form a new colony, the division is gen
erally due to the appearance of a new queen. 

REMARKABLE FACTS CONCERNING THE QUEEN BEE. 
The queen bGle, usually quite contented with her lot 

watching oyer her progeny, active and patient in the care of 
her eggs, becomes furious if a riYal arises in the hive. She 
pounces upon her, and they sometimes fight to the death. 
So well is this understood in the hive that the workers take 
care to preyent such conflicts by holding back the new 
queen, just ready to be hatched from her royal cell, till the 
bees have swarmed. At such a time the workers will stand 
by the cell, out of which a queen is to be born, ascertain how 
far her transformation is completed, and, should there be a 
disposition of the young queen shortly to creep out, they in
creltse the deposit of wax upon the lid which shuts the cell 
thus preYenting the egress of the royal prisoner. If sh� 

tries to break through or attempts to gnaw her way out, the 
workers crowd around the opening or accumulate such an 
amount of wax upon it as to frustrate all her efforts. When 
the old queen has peacefully depart ad, the new one is set 
free. What makes this fact more extraordinary is that usu
ally the workers have never seen the birth of a qneen or per
fect female before; their hive has known but one queen, and 
yet they anticipate and guard against all the dangers likely 
to arise from a second. Can it be that these creatures do 
the right thing at the right time consciously, by means of 
any faculty similar to our reason? 

TRANSITION CELLS OF BEE. 

a.  b. Rows of intercalated cells. c. Drone cells. 

CONSTRUCTING THE HONEYCOMB. 
The swarm, haYing escaped, chooses a place for the new 

colony-a cavity in the rocks, perhaps, or a sheltered notch 
among branches of trees. The swarm having alighted near 
a favorable spot, a single working bee-one out of twenty 
thousand, perhaps-starts from the crowd and lays, not the 
first stone, but the first piece of wax which is to be the 
foundation of a new comb. Before swarming, they haye 
proYided themselves with an ample supply of wax and food, 
and are prepared to build their new home. 

The construction of a 
honey comb, with a 
double row of cells on 
opposite sides, doyetail
ed into each other, and 
with larger cells for the 
drones and the special 
cells for queens, is so 
well known that I need TRANSITION CELLS. 

a. Working bees. b. Drones . not dwell upon what 
eyery encyclopredia will give. The first cells, being raised 
upon an uneven surface, are often irregular and may be un
inhabitable on that account, but they then make the founda
tion for perfect cells, whose regularity and precision of 
form and relation haye been the wonder of all ages. The ir
regularity of the first cells, adapted to the unevenness of the 
surface, seems only another evidence that these animals 
work deliberately, not 'like machines. Dr. Wyman has pub
lished a most interesting paper upon the irregularities of 
the cells in a honeycomb. 

WORKER CELLS. 

Sbowlng variations In the form and size of the month. Copied from 
Professor Wyman's paper. 

I dwell upon the fact that the first cells present every pos
sible variety of shape modified to suit the situation, becau se 
it is not generally understood. 

OELLS IN A BEEHIVE. 

m. m, Honey cells with lid. a. a.  Bees bringing honey in. The whole 
18 seen against a pane of glass. 

The first bee haying made the first cell, a second bee 
comes and stands opposite her, head to head; then another 
at her side, so that the two stand side by side, and the rest 
follow in definite position, each building a cell around itself 
until gradually a good sized comb is built, it may be a foot 
in length and six or seyen inches in depth, the width being 
uniformly that of a double row of cells. All this work is 
done by the imperfect females or so-called workers. Neither 
drones nor queen take any part in it. The working bees, on 

3 
the contrary, are ever actiYe, bringing in supplies for the 
community, swarming out daily to collect honey, filling the 
cells, as fast as they are completed, with food, and then 
closing them to prevent escape, thus securing large stores 
of honey. The drones meanwhile look lazily on. Sluggish 
and inactive, they seem to have different temperaments 
from the working bees. 

THE DISTINCTIVE CHARACTER OF THE CELLS. 
The honeycomb being sufficiently advanced, the queen 

now begins to lay her eggs in the cells. Here comes in an
other marvelous evidence of that power we call instinct. 
We haye seen that a certain numerical proportion is essen
tial to the well. being of a hive. There must be but one 
queen and at the most two or three queens' eggs, and even 
then trouble is sure to arise when these are hatched; there 
must be several hundred drones, and there must be many 
thousand workers. In preparation for this, the workers 
haye laid out the cells as systematically as if they had been 
guided by a superior intelligence; special cells adapted for 
the eggs out of which thousands of imperfect females or 
workers are to be produced; others somewhat larger, in
tended for the development of the less numerous drones, and 
a yery few so-called royal cells, still larger than those of the 
drones, many times larger than those of the workers, and. of 
a yery peculiar form, out of which perfect females or queens 
are to grow. 

THE THREE KINDS OF CELLS. 

�m . m. Honey cells, closed.  c. c. Cells with yonng bees, closed. o. 
Open cells. 2 2 2. Royal cells open. 

The queell cells stand out from the rest of the comb, and 
have a large opening. Two or three such cells will usually 
be formed in one comb. In old colonies, it often happens 
that no proYision is made for the advent o� a new queen, 
and in that case no royal cells are bl'lilt; but in a new com
munity seYeIal such cells may often be seen upon one comb. 
Still more perplexing than the impulse, or instinct, or un
conscious perception, by which the workers are guided in t\le 
preparation of these cells, is the intelligent selection shown 
by the queen in. distributing her eggs among the various 
kinds of cells. She finds thousands and thousands of small 
cells, and in these she deposits fecundated eggs out of which 
nothing but workers grow. In the royal cells, or, as is the 
case in many hives, in one royal cell, she lays an egg, also 
fecundated, out of which is sure to grow a perfect female, 
or, in other words, a queen. The eggs of the perfect and 
imperfect females do not differ originally; the ultimate 
difference is brought about by a special mode of nursing and 
feeding the royal egg, the workers supplying the royal cell, 
in advance, with pollen from the stamens of flowers and 
honey; so that when the little grub comes out of the egg, it 
finds itself in the midst of the nourishment necessary for its 
development into a queen bee. How do these careful 
nurses know the amount and quality of food needed by thll 
eggs they have in charge? To thi� question there is no 
answer. But there is no doubt of the fact, and they perform 
their work with surprising economy and accuracy. In the 
drone cells the queen lays only unfecundated eggs, and these 
always produce males and males alone. The faculty by 
which all these acts are performed without teaching, with 
out preceding experience, without any antecedent know
ledge of the conditions necessary to the life and growth of 
the eggs, that faculty we call instinct, in contradistinction to 
those mental processes involving argument, rational consid
eration, combination and adaptation, by which acts are per
formed under full consciousness of all contingent condi
tions. 
THE EGGS, WHAT THEY BRING FORTH AND HOW 't'HEY ARl!l 

FECUNDATED. 
It may be asked how it has been known that certain eggs 

were fertilized while others remained. unftlcundated. ThfJ 
facts haye been grad ually made out by yery careful and con
nected observations. It is known that with beesl as with 
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most birds, the act of copulation takes place outside of the 
hive in the air during flight. It happens sometimes that a 
queen bee, from injury or from malformation, defective 
wings ,  for instance, is unable to fly and cannot leave the 
hive. Under these circumstances she is incapable of fecun
dation, and yet has been seen to lay eggs, and these eggs in
variably produced males or drones. This fact gave the clew, 
and successive observations proved beyond a doubt that the 
workers were always born from fecundated, the drones from 
un fecundated eggs. It remained a mystery how, in the 
same ovary, a certain number of eggs could come under the 
fertilizing influence while the rest remained untouched. 

OVARIES, ETC .• OF BEE. 

O. o. Ovaries . e .  e. e .  Eggs In oviducts . g .  Receptaculum 8emini8. 
n . j. St!ng. s. Polson bag. 

Siebold ascertained by a skillful anatomical investigation 
. that the special organ of the queen bee, in which spermatic 

particles are received, hal> a muscular apparatus which en
ables her to close or open it at will. This organ, known as 
receptaculum seminis, is placed just at a point of the oviduct 
or canal through which the eggs are passed when they are 
dropped from the ovary, half way between the ovary and 
the outlet of the oviduct. The queen stands on the edge of 
the cell in which either fecundated or unfecundated eggs 
are to be deposited. If the former, she has the power to 
open this receptacle, the organ in which the spermatic parti
cles have already been received, and to allow one or two 
such particles to I)ome into contact with the egg; if not, 
she can close the organ and allow the egg to pass out unfe
cundated. Siebold has shown that eggs cut out above the 
opening of the receptaculum seminis into the oviduc�, at 
which these organs connect, are always unfecundated. 

Siebold has investigated a similar �et of facts in the histo· 
ry of another species of hymenoptera, a kind of wasp of the 
genus tolistes. In this case, the queens, which are fecun
dated in the autumn, begin to lay their eggs early in the 
spring; out of these eggs are born a variety of individuals, 
workers and males, as in the bee community. By a careful 
destruction of all the males,which was accomplished without 
injury to the comb, Siebold ascertained that parthenogene
sis obtains in this family also. Plenty of eggs were laid 
after the males were destroyed, but th", perfec� insects they 
produced were always males and never a single female. 
It is now clearly proved, not only for wasps and bel'S, but 
also for a number of other insects belonging to the hyme-n
optera, that virgin females may produce male offspring with
out any participation of males. 

--------------.� .. � . •• -------------
Scientific Prizes. 

The report of the prizes offered by the Societe d' Enc o ur
agement p our l'Industrie Nationale of Paris for 1873, is as 
'follows : 

Chemical arts. -Six prizes have been offered : 1. Prize 
of $400 for the industrial application of distilled water; 
no candidate. . 2. Prizes of $200 for the industrial ap
plication of any cheap and abundant mineral product; no 
candidate. 3. Prize of $200. for a useful application of 
recently discovered metals; no candidate. 4: Prize of $600 
for th" artificial preparation of a black compact diamond ; 
one candidate appeared, but, as the experiments of the com
mittee showed that the specimens sent did not fulfil the con
ditions required, the prize was not awarded. 5. Prize of 
$200 for a process  capable of effecting the prompt and 
durable disinfection and clarification of sewage ; the engi
neers of the Municipal Service of Paris, commissioned ·to 
study the question of disinfection and the application of 
sewage water, have presented a complete and detailed ac
count of the experiments made, and the remarkable results 
obtained ; as these experiments have been conducted on a 
very small scale, and, as important sewage works are in 
progress, the Council of the Society has decided to suspend 
the award of the prize. 6. Prize of $200 for refining, 

J dtufifit �tUtritau. 
in France, Bolivian nitrate of soda, and extracting the iodine 
which it contains. 

Economic arts. --Prize of $600 for an apparatus giv· 
ing an electric current, constant in direction and intensity 
whose electro-motive force and conductibility shall be com
parable to those of a nitric acid battery of sixty to eighty 
ordinary sized elements, and showing superiority in econo
my or salubrity over the machines now in use; the prize 
was awarded to M. Gramme for his magneto. electric ma
chine. 

Deep Sea Sounding., 

To the Editor of the Scientific American " 

Dr. George Robinson, in an article published in your jour
nal of April 19, suggested the idea of dispensing altogether 
with a line in deep sea soundings, and explained how an 
apparatus might be so contrived as to re-ascend to the sur
face after touching the bottom. . Mr. Charles H. Lewis sug
gested afterward that the use of a pressure gage might ob
viate the difficulties presented by under currents, and by 
headway or leeway; if sounding is done from a ship. Seve
ral other correspondents have agitated the question, but as 
they are evidently unaware of the many experiments that 
have already been made to ascertain the depth of the ocean, 
a perul>al of a short article, published in the Nautical Maga
zine forty-one years ago (in 1832), may prove interesting to 
them and to many of your readers. 

Even if the idea of dispensing with a line in deep sea 
soundings were new, the obstacles described so clearly by 
Mr. Hawley N. Cargill, of Grand Rapids, Mich. , present the 
real difficulties, namely, the under currents, the immense 
pressure of water, and the low temperature at a great depth. 
This correspondent takes a practical view of the matter, and 
I am as ready as he is to consider the suggestion, by Mr. 
Lewis, of a pressure gage as perfectly reliable and practical 
as far as a line could be made to reach; it is so practical, in
deed, that it has been in use for many years, and I used it 
myself in the French navy at least twelve years ago. But 
to show the ideas of our gran(Uathers on this subject, here 
is a copy or the article, addressed by a correspondent to the 
Nautical Magazine, over forty years ago : 

" The depth of the ocean is a subject on which many op
posite opinions have been advanced; and with the hopes of 
determining so interesting a problem, a few years ago I con
structed a machine, somewhat resembling that by Mr. Mas· 
sey, but differing from his in not requiring the assistance of 
a line. rhe principal obstacles with which I considered that 
it would have to contend, were seaweed, tides, and under 
currents, which latter might sweep it away from the place 
where it was sent down. However, regardless of these, I set 
to work and completed the machine. My first experiments 
with it were made in shallow water, and, to ascertain its cor
rectness, I attached it to a line that was marked. The reo 
suIts were most successful ; and I was delighted to find .it 
answer RO well, for I invariably found the depth of water 
given by the machine precisely the same as that by the 
measured line. 

" After being satisfied that my plan was likely to succeed, I 
submitted it to the Admiralty, and to my friend Captain 
Mudge, who communicated it to a scientific friend of his at 
Woolwich. This gentleman soon a:fter inclosed me an etched 
plan of the apparatus, with his remarks on it, informing 

me, at the same time, that the cele-

! 
brated Dr. Desaguliers had made an 

..A. attempt, something similar to mine, 
with a glass globe; but thut, after 
various essays, he could never recov-

.B � (; er the machine. This he attributed 

L 

to drift, or to the bursj;tng of the 
globe from excessive pressure; but as 
the trials had been made under many 
unfavorable circumstances, no posi
tive inference could be drawn from 
them. 

" The following is an explanation of 
the machine as annexed : A is the 
vane and flies; B, two connecting 
swivels ; C, perpetual screw; D, plate 
for the wheel work; a b c  d, wheels of 
different diameters, similar to Mas
sey's; E, suspension ring; F, float 
glas8 globe; G; catch with shoulders; 
H, clasps disengaged by the arm ' at 
I, connected with the rod, J J; K, 
lead to sink the whole; L, foot to the 
rod, in case of an oozy bottom. 

" It will be readily seen that, when 
the weight is disengaged from · the 
rest of the machine, by the opening 
of the clasps caused by the rod stri
king the bottom, it will remain there, 
and the globe will carry the other 
part to the surface. ; '  

Here ends the article; and as no-
thing has been heard of the experi
ments made afterwards by the inven
tor in deep water, it is probable that 

he met with no better success than Dr. Desaguliers. The 
method of adapting a pressure gage to a sounding apparatus 
must, according to the article in the Nautical Magazine, have 
been invented by Massey about fifty years ago. 

LAURENS DE W ARU. 
Baltimore, Md. 
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Psychic Force ' on the Slate.···No. 2 .··An Exposition. 

To the Editor of' the Scientific American ,' 

In my former article (on page 195, volume XXVIII) I gave 
a description of what appeared to . be a wonderful phenome-' 
non. After having witnessed the performances of the so
called spirits at several seances, I have at last hit upon the 
way the thing is done. I now give it to your readers that 
they may not be gulled as I have been. It may be made the 
source of a great deal of amusement. 

Procure a slate and a number of short pencils, also a small 
table (one with four legs is the best). Cover the table with 
a cloth, and turn the lights down-this is dona for conceal
m ent--but explain that spirits will only write in the dark 
for you, therefore the table must be carefully covered to ex
clude the light. Grasp the slate with the right hand, l ay a 
pencil near your thumb, hold the slate under the table hori
zontajly, place the left hand on top of the table. At first it 
is best to sit so that your knees will not be suspiciously close 
to the table. After holding the slate a few minutes, say 
that you don't know that the conditions are favorable. Pres
ently throw the pencil off with the thumb or finger, or get 
it between the thumb and finger and shoot it up against the 
table, as a boy would a marble. Call attention to it, and say 
there appears to be something there. Replace the pencil and 
presently shoot it up again. Do this several times and it 
will excite a great d eal of wonder, especially if you make 9 S  
little movement a s  possible. Next place a pencil between 
your fingers under the slate, rap with it about a dozen times, 
ask : "Is there a spirit present ? If so, rap three times for yes, 
twice for no. " Answer : " Yes. " " Can you write ?" An
swer : " Yes, " if the spectators are not watching you too 
closely ; otherwise rap " no, " and continue to rap the answers. 
Now get closer to the table. '1'0 write on the slate, hold the 
pencil between your thumb and finger, and the slate between 
your third and little finger; rest the slate against your left 
knee, or between the knees if convenient, or against the side 
of the table. This will give you more freedom to write. 
After writing an an�wer on the slate, shoot up the pencil; 
turn the slate over, grasp it as at first, withdraw, and, won
derful to behold , the answer is written on the bottom of the 
slate. Not one in a thousand will suspect how it was done, 
if you are expert and make no perceptible movement. Al
ways be willing for any one to test; �nd if they catch you, it 
will be your own fault, for it is very easy to fail and say the 
" conditions are unfavorable. "  

I f  any person desires to hold the slate with you, for a test, 
first contrive to draw or write somethin,q on the slate; and 
after turning, hold the pencil under the sl�te in position for 
rapping. Ask him to hold the side of the slate opposite you 
and pull against you. After numerous questions, to which 
you can rap answers, beg the spirit to write or draw some
thing on the slato. Presently drop the pencil and have the 
otber party take it o ut. He will think the writing was done 
while he held the slate. To ring a bell, show a " spirit 
hand, " and perform many other wonders, sllspend the slate 
by holding it between your left knee and the table, or any 
other way to free your hand. It excites more wonder to 
withdraw the slate with the pencil in its original posit:�,." 
after ringing the bell, etc. S. C. DODGE. 

Chattanooga, Tenn. 
REMARKS BY THE EDITOR.--This is a very clever way to 

imitate the spirit slate-writing, and for dark seances the 
trick would doubtless succeed very well. But the most ac
complished spirit slate-writing mediums now discard the 
darkness, and do not touch the slate. A bit of a pencil is 
placed between a pair of slates which are laid on the table. 
No cloth. The gas lights, in full blaze, illuminate the scene, 
while the friction of the pencil on the slate may be distinctly 
heard; and on opening the slates, a written communication 
thereupon is found . 

-------------.� .•. �.-------------
Prevention of Incrustation In Steam. Boilers. 

To the Editor of the Scientific American ,' 

We have a bat kwoods way of cleansing scale out of boilers, 
down in this section, which may be useful to some of your 
readers. Introduce a few green hickory poles in at the man 
hole, and let th.em boil with the water a day ; then blow out 
about one third of the water. Repeat the process for a few 
days, and the inside will be as clean as a society shirt, and 
the hickory poles as brittle as rotten wood. A. 

Eutaw, Ala. 

A FLOATING CANNON BALL. -In the pavilion of the Min
istry of Agriculture, at Vienna, a floating cannon ball may 
be seen. Although weighing 50 lbs. it lies like a down 
feather on a silvery mass, consisting , of pure quicksilver 
from the celebrated mines of Idria ; 150 cwt. of this metal 
is exhibited in a large iron cauldron, offering a sight seldom 
to be met with, and on it rests the Aolid iron ball. It was 
interesting to observe the . emptying of the quicksilver 
into its receptacle. The · metal .is very cleverly stowed 
away in bags of white sheep leather, specially prepared for 
the purpose, each containing, 50 Ibs. of the ,mass, the bags 
being tightly bound round the top, and 'the� put into small 
wooden barrels, car�lully bunged up. Formerly, this liquid 
met!tl, which penetrates easily all .porou s  substances-, was 
transmitted in wrought iron bottles ' of very expen sive 
make. 

-------------.� .. � .. -------------
ELECTRICAL GAB LIGHTING.-A novel device for lighting 

gas by electricity, lately patented , is made as follows : A 
glass cup is immersed in liquid ; and when the gas is turned 
on, it enters under the cup and lifts the same, thereby estab
lishing connection with a battery which heats a platinu m 
wire placed over the burner, and thus ignites the ga�. Mue l
ler and Meier of Hanoyer, Germany, are the inventors. 
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ASTRONOMICAL NOTES. 

OBSERVATORY OF VASSAR COLLEGE. 

For the computations in the following notes, I am mdebt-
ed to students. M. M. 

Positions of' Planets t"or July, 1 8 '7 3 .  

Mercury. 

Mercury rises on the 1st of July at 611. 18m. A. M. , and 
sets at 9 P. M. It is not at it,,; greatest elongation from the 
sun until the middle of the month ; but as it then has a lower 
altitude at meridian passage, it cannot be so well seen as 
earlier in the month. 

On the 31st it rises at 6h. 46m. A. M. , and sets at 7h. 48m. 
P. M. 

Venus. 

Venus was at its greatest brilliancy on the 10th of June, 
at which time it was easily seen at noonday, and a glass of 
lo w power showed it as a beautiful crescent. 

In the first half of July, it will pass the meridian a little 
before nine in the morning, rising on the 1st at about 2 in 
the morning, and setting at near 4 P. M. On the 31st Venus 
rises at 1h. 37m. A. M. , and sets at 4h. 13m. P. M. 

Mars. 

Mars rises on the 1st at 30 minutes after noon, and sets a 
little after 4 in the morning. On the illst it rises at Ih. 10m. 
P. M., and sets at 11  P. M. 

Mars is easily known by its ruddy light ; it passes the 
meridian in July before sunset, and can be seen in the south
west after twilight. But little can be seen of its peculiari
ties with a small telescope, although a powerful one will 
sho'Y very decided markings on its disk. 

Jupiter. 

Jupiter is still conspicuous in the evening sky among the 
stars of Leo .  On the 1st of July it rises at 8h. 39m. , and 
sets at 10h. 12m. On the 31st of July it rises at 7h. 12m. , 
and sets at 8h. 28m. 

It is much less favorably situated for observation than in 
the winter, and very few of the phenomena of its satellites 
are visible in this locality for the whole month. 

Saturn. 

Saturn is more favorably situated for observation, but it is 
so far south that it does not reach, when on the meridian, 
an altitude of much more than 27° .  It will be best seen at 
midnight on the 22d of ,Tuly. It is among the stars of GI.lIjJ
ricornu8, rising on the 1st of July at 8h. 48m. P. M. , alld 
setting at 6h. 14m. the next morning. 

On the 31st Saturn sets at 4h. 13m. in the morning, and 
rises again at 6h. 43m. P.  M. 

Uranus. 

Uranus is still among the scars of Gemini, and is very un
favorably situated for observation, rising in the morning and 
setting at 9 P. M. on the 1st of July, and at 7h. 7m. on the 
31st. 

Neptune. 

Neptune rises between 12 and 1 A. M. on the 1st of July, 
and sets a little before 2 P. M. On the 30th it rises at 1011. 
39m. P. M. , and sets at 11h. 46m. A. M. , on the .31st. 

Meteors and Sun Spots. 

Meteors were frequent on May 1, but have thus far (June 
18) been rarE! in this month. It has also been a very remark
able period for the absence of sun spots. No spot could be 
found on the sun's surface (It glass of low power being used) 
from June 13th to June 17th. On June 18th a very small 
one was perceived. 

--------------.� .• � .•• ------------� 
New Planets Discovered in 1 8 '72. 

Since the beginning of last year, twelve small planets have 
been discovered, as follows : 

Peitlw, discovered at Bilk, by R. Luther, March 15. 
A not yet named planet, discovered at Ann Arbor, Mich. , 

by Watson, April 3.  
Lache8i8, discovered at Marseilles, by Borelly, April 10 .  
A not yet named planet, discovered at Ann Arbor, by Wat

son, May 12. 
Gerda, Brunhilda and Alcestis, discovered at Clinton, N. 

Y. ,  by C. H. F. Peters, the two first on July 31, and the last 
on August 23. 

A not yet named planet, discovered at Paris, by Prosper 
Henry, September 11, and two others, at the same observa 
tory, by Paul Henry, November 5. 

A not yet named planet, at Ann Arbor, by Watson, No
vember 25, a nd another at Ciinton, N. Y. ,  by C. H. F. Pe
ters, on February 5, 1873. 

- -_ . .  
Railways o f'  Massachusetts. 

Massachusetts has today invested in railroads one hundred 
and forty million dollars, of which eighty. one million is 
stock and fifty-nine million bonds, and there is one mile of 
road to each four and three fourth square miles of territory. 
This is a greater development than in any other portion of 
United States, and equals the average of any .country in 
Europe. The average cost per mile is $51 ,250, and, adding 
eqiupment, $58, 125. The gross earnings litRt year were over 
$30, 000,000, and the cost of operating 72 '2 per cent. The 
average dividend on stock of paying roads was 8 per cent. 

• ••• •  
A Cheap Fire Alarlll . 

J . . N J. says : Take an old gun or pistol ; put a heavy 
charge of powder 111 it, and put it in the most . dangerous 
place in a house or barn (near the rafters in the latter ;) and 
if the building shonld take fire, it would immediately give 
the alarm, and thus might save many lives and much valu
able property. 

• ••• • 
A STEAM wagon is to run from Nashville to Pulaski 

Tenn. , commencing regular trips in October next. 

NOTES FROM THE VIENNA EXPOSITION.  

The bird's eye view herewith presented of the vast build
ing erected in Vienna will convey as good an idea of the 
magnitude and splendor of the World's Fair of 1873 as is 
possible in so small a space. The site chosen is the Imperial 
Park or Prater, along one side of which extends the new 
channel of the Danube, while on the other runs the Danube 
canal, which separrrtes the Park from the city. 

The central rotunda, with its conical roof, occupies the 
most prominent position in the view presented. It springs 
from the ground, a circular fa()ade of piers of no less than 
426t feet in diameter, with Roman-Doric columns at either 
side, and connecting arches filled with glass. Within this is 
a gallery 50 feet wide, covered with its own roof, while above 
rise� the great arcaded circuit. The large lantern seen above 
the roof is 105 feet iIi diameter, and is surmounted by a 
second lantern and cupola fully 300 feet above the ground. 
The rotunda stands in the middle of the grand quadrangle, 
which is 755 feet square. The vast central gallery or spine 
is 2,985 feet long, width 82 feet, and its hight from floor to 
wall plate 52�- feet. The cross galleries are 250 feet in clea,:, 
length by 49 feet in width. 

The machinery annexe is a substs ntial brick building, 
shown in our illustration to the rear of and parallel to the 
central gallery. It is intended to be permanent, and after the 
Exposition will be used for mercantile purposes. The ex
treme length is 2,614 feet, and the width nearly 155 feet in 
the clear. The side walls consist of brick piers, running up 
to the roof, with segment arching between, at a level to suit 
the side buildings. Ample means of lighting and ventila
tion are provided. Boiler houses are constructed at various 
points along the length' of the building, and steam and 
water introduced from end to end. 

The building faces the southwest. The thirty-two trans
verse galleries are for the reception of the lighter articles of 
industry, and the assignment of divisions to the different 
nations corresponds to their geographical situation, the ex
treme right or eastern division being given to India, and 
that to the extreme left or west to America. The gallery to 
the extreme left and front is occupied by the United States, 
and the gallery directly back of that by South America. 

The Exhibition closes October 31,  1873. 

THE EXHIBITION WATER WORKS. 

The arrangement,as carried out, is the design of Prof8ssor 
Grimburg, and has for its object the supply of the fountains, 
hydrants, and fire engine reservoirs, the feeding of the boil
ers and the kitchens of the different restaurants, and also 
the sluicing of the water closets and other sanitary conveni
ences. The plan is as follows : For the supply of the high' 
pressure water necessary for the fountains, hydrants, and 
water closets, a water tower, 138 Austrian feet high, was 
erected, this consisting of a reservoir of riveted boiler work, 
24 feet in diameter by 20 feet in depth, supported on nine 
cast iron tubular columns, each 105 feet in hight, which 
stand on an octagonal pedestal of brickwork, 15 feet high. 
The columns are bound together and stiffened by means of 
wrought iron rings and diagonals ; two of them serve as out
let pipes, while the third one, in center of the group, feeds 
the reservoir, which contains 8,000 cubic feet of water. This 
water tower furnishes about 18, 000 cubic feet of water per 
hour, and supplies the fountains, nine in number, as well as 
180 hydrants. It draws its supply from a well 18 feet wide 
and 22 feet deep, by means of a double cylindered horizontal 
steam engine of 100 hOl'se power nominal. 

Two of the larger fountains are fed by a separate appara
tus, which serves also as a reserve to the water tower just 
described. The arrangement is rather peculiar, for there is 
no reservoir, the pumps forcing the water directly into the 
pipes which lead to the fountains. The plan is, says Engi
neering, an American one, and everything about it is origi
nal ; the two engines, which are each of 50 horse power, 
work the pumps by direct action, without tIle intervention 
of cranks ; as there are no crank axles, there can also be no 
eccentrics, and so the valves are worked by Jappets. The 
well from which the water is' drawn is in this case 12 feet 
wide by 20 feet deep, and has to furnish 6,000 cubic feet 
per hour. 

The boilers and condensers of the machinery hall are sup
plied by another set of pumps, which are quite different 
from the two sets already mentioned. The system in this 
case is a sort of Norton's tube well on a large scale. Con
tinuous iron piping is driven into the ground till water is 
reached, and then the pumps are attached to the heads of 
the pipes ; thus no well is needed, and the water is sucked 
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up through the pipes and dAlivered into a reservoir, which 
in this c�se is situated 18 feet above the level of the floor of 
the machinery hall. It will convey an ideA. of the require
ments of a large exhibition in the matter of water when it is 
stated that the united length of the pipes connected with 
the waterworks in the Prater is about 12 miles.  

BOILER ENGINEERING. 
In respect to stationary boilers, the JJJnginem' pronounces 

the display as disappointing and unsatisfactory. As re
gards size, the number of boilers of any importance ij3 
small. N otbing especially new is exhibited in this line, 
and little concerning the construction of the boilers shown 

be learned, because they are so put up as to render it 
difficult and impossible to get at their dimensions with ac
curacy. Nothing is on exhibition to illustra.te boiler con
struction, and this omission our cotempOl'ary thinks is un
fortunate. 

THE AMERICAN FLAG. 
The Austrians, in getting up a United States flag to adorn 

one of the transepts of the exposition building, left out all 
the stars, <ldded two extra stripes,and set the flag as a signal 
of distress, that is, "Union down."  So says a correspondent 
of the Boston Advertiser. 

--------�---.� . .  �.�.-------------
Clark.e's CombInation LOCk. 

We were recently shown, by Mr. W. F. Beasley, the agent 
of the Clarke Lock Company of Louisville, Ky. , a very in
genious and novel form of combination lock, as manufac
tured by the above corporation. It obviates the necessity of 
a key, acts as a secure fastening upon any object to which 
locks are applied, and also serves, upon doors, drawers, etc. , 
as a convenient knob. 

The device principally consists of a number of tumblers 
arranged in longitudinal slides on the periphery of an inner 
solid metal cylinder. Enclosing the latter there is another 
cylinde'r, within the inner end of which are radially dis .. 
posed a number of small steel projections which take against 
the inner extremities of all but a certain number of the slid
ing tumblers, and thus prevent the acting of the fastening 
mechanism. The outer ends of the tumblers extend through 
an exterior small circular plate upon which are letters or 
other marks. By suitable means the tumblers can all be 
drawn forward at once ; then by pushing in certain ones 
(previously known by iihe letters or otherwise distinguished) 
by means of suitably arranged notches i)1 their extremities ,  
permitting the projections to

' 
pa�s, the lock can be turned 

and the bolt drawn or withdrawn. It is impossible to open 
the lock without pushing in the right tumblers. The com
bination, or relative position of the latter, can be altered 
by interchanging their positions in the slides of the cylinder, 
a process easily accomplished. 

The invention cannot be picked, as there are no orifices 
giving access to its interior, nor can the projectin� lock be 
rotated by a wrench. The combination can be readily actua
ted in the dark, it being merely necessary to feel for the 
proper tumblers which, projecting, are easily distinguished. 
The mechanism is simple and not readily thrown out of 
order ; and �the device, as a whole, appears of considerable 
merit, both in design and construction. 

. '  ... -
A New Telegraph Instrulllent. 

Mr. G.  M. Phelps, of tbe Western Union Telegraph Com
pany has recently completed a printing Instrument, for the 
use of the Gold and Stock Telegraph Company, which is 
really remarkable for its ingenuity and compactness. This 
instrument works on one line wire, without local batteries, 
has two type wheels, one for letters arid the other for nu
merals, with a device for shifting the impression instanta
neously from one to the other, and is capable of working 
continually at the rate of forty words per minute. The 
whole affair is, perhaps, eight inches in diameter. and of 
about the same hight. Mr. Phelps may well take an honest 
pride in this creation of his mechanical genius, as it is, pro 
bably, the most elegant printing instrument ever yet pro
ducea. It is probable that this machine will, in time, be 
exclusively used by the Gold and Stock Telegraph Company 
for their work, as its speed . of transmission is nearly or 
quite five times as great 3 S  the one now in use by them. 

.. .. t .  
A Uset'ul and Interesting Picture. 

Messrs. Kimmel and Voigh, of Nos. 254 and 256 Canal 
street, in this city, publish a neatly executed lithograph 
which will doubtless prove an acceptable o rnament on the 
walls of the houses of those to whom it is dedicated, the 
mechanics and tradesmen of the Uuited States. The sub
ject is a group' of workmen engaged at their different occu
pations in the foreground, while the distance p resents a 
view of a harbor with vessels, etc. , and also of factories ,  rail
roads, bridges and 'other structures indicative of industrial 
pursuits. The picture bears the a�propriate title " By in
dustry we thrive--Progress our motto. "  It is of quite large 
size, and in execution is II fair specimen of recent advance
ment in the lithogra.phic art. . .. .• t .  

Halllpton Norlllal and Agricultural Institute.  

There has recently been established at Hampton, Va. , an 
institution for technical education, where employment 

'
is 

furnished to colored students who are unable to bear the 
whole of the"ir expeuses ; and thus they are enabled to help 
themselves. There are now 200 scholars of both sexes, whose 
ages range fr?m 14 to 25 years. They are employed on the 
farm of the institute, and in the printing office, sewing room 
and laundry which are attached to the establishment. But 
these do not afford sufficient occupation, and it is proposed to 
add some light manufacturing business. Mr. S. C. Arm • 
strong, the principal, will be glad to receive suggestions on 
this subject from any of our readers. 
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IMPROVED HUB LATHE. 

The accompanying illustration represents an improved hub 
lathe for turning the hubs of vehicle wheels, which is at the 
present time employed at the American Hub and Spoke Fac
tory at Schoharie, N. Y. 

The logs of elm, white oak, and birch are first cut with 
oircular saws into pieces of proper length, which, after be
ing bored by suitable machinery, are, while still untrimmed, 
with the bark on, placed in the lathe. The block is fixed to 
a mandril arranged on the sliding carriage, A, on which, by 
means of the power transmitted by the two spirally threaded 
shafts and cog wheels, gearing with the cutting shaft as 
shown, it is drawn up to the outting knives, B and C. The 
latter somewhat resemble pll'.ne 
irons, but are shorter and 
stronger, and their edges are 
shaped to correspond with the 
edge of a vertical section of the 
hub. They are four in num
ber, for each machine, and are 
fastened by bolts to the sides 
of the strong shaft, D, which 
is some four inches square. 
This shaft, by the pulley repre
sented, is caused to revolve 
very rapidly, the knives, B, 
cutting the straight portion of 
the convex surface at  the ends 
of the hub, and the blades, C, 
forming the curved and grooved 
central portion. The diameter 
of the hub is regulated by put
ting a pin in a hole in the 
fram'e on which the carriage 
moves. The lathes are of dif
ferent sizes, each being adjust
able to work of varying dimen
sions. The smallest hubs made 
are six inches long by three 
in diameter, and the largest 
eighteen by twenty inches. At 
the factories above mentioned 
machines are in operation, turn
ing daily from forty to fifty 
sets of the larger sized hubs, 
and from sixty to eighty sets of 
buggy hubs. The smaller sizes 
are finished, we are informed, 
in less than one minute, and 
the Is,rger sizes in from one to 
two minutes. It is claimed that 
the work is performed better 
than it can be accomplished by 

/ 

hand, for ' the reason that the 
hubs are turned perfectly smooth and of exact uniformity in 
size and style. 

For further particulars regarding sale of machines, rights, 
etc., address the owner of the patent, Mr. Treat Durand, 

Schoharie, N. Y. 
.. ... .  

IMPROVED FARM. GATE. 

The invention represented in the accompanying engraving 

is an improved form of farm gate, with which is combined 
suitable mechanism for opening and closing, which is actua

ted by the operator some distance off, thus enabling a person ' 
to operate the gate without 
alighting from his carriage. 
The construction of the device 
is also such that it is not liable 
to be pushed open by cattle 
tubbing against it. 

On the hinge post, and a lit
tle above the ground, is attached 
an inwardly projecting metal 
plate, A, to which, near its free 
end, i1'fastened a short stud, B. 
The latter serves as a pivot for 
the short arm, C, through the 
m.iddle part of which passes a 
pin carrying a small wheel at 
its lower end. This wheel rests 
upon t1le plate, A, and is bev
eled so that it may readily cut 
through ice or snow that may 
pack upon said plate. The up
per end of the pin enters the 
strap, D, attached to the gate. 
On the inner extremity of the 
short arm, C, is formed a pro
jection to receive the eyes of 
rods, E, which extend from the 
gate in opposite directions, as 
shown, and communicate with 
hand levers suitably arranged. 
The latter are located at the 
side of the roadway !It such a 
distance from the gate that the 
operator will be out of the way 
of the same when it swings open or shuts. 

By this construction, when the inner end of the IlJ'm, C, is 
moved in either direction by the rods and levers just men
tioned, the forward end ' of the gate, is raised, when the 
latter becomes unlatched and swings open in a contrary di
rection ; or similarly, by actuating the lever in the opposite 
way, the gate may be caused to !lhut. The use of the for
ward end enables the gate to swing over snow, ice, or any 

other temporary obstruction. The two latches shown work 
in slots in the upper and lower parts of the forward crossbar 
and engage in the catches on the front post. The inner end 
of the lower latch is pivoted to a short lever, F, also pivoted 
to the gate, and connected similarly with a lever, G, which 
projects above the gate, and is readily operated. To the lever, 
F, is attached a weighted arm, which serves to throw the 
latches forward into position. H is another hand lever hinged 
to the lever, G, as shown, and having at its lower end a pin, 
F, which passes through an orifice in the latter. By this 
means the lever, G, cannot be worked to withdraw the latch 
without pressing the handle of the lever, Ii, inward, and so 
pulling out the pin, !. This device serves to prevent cattle 

RICKART'S PATENT HUB LATHE, 
from opening th.e gate by rubbing against it. The gate may 
be constructed of wire, iron, or any other suitable material. 

Patented through the Scientific .American Patent Agency, 
June 10. 1873. For further information, address the inven
tor, Mr. Cyrus E. Gillespie. Edwardsville, Madison Co. , TIl. 

.. .. . . 
Alcohol III Bread. 

In the ordinary process of bread fermentation, It portion of 
the sugar contained in the flour is decomposed and converted 
into alcohol. It has been heretofore supposed that by the 
heat of baking the whole of this alcohol was expelled, but 

GILLESPIE'S FARM GATE. 
recent experiments, made by Thomas Bolas, in London, indi
cate that a perceptible amount of alcohol still remains in 
yeast-raised bread after baking. 1'he result of six experi
ments showed that 9ne third of one per cent in weight of 
alcohol was obtainable from fresh baked bread ; but. the 
quantity of alcohol was much less in stale bread. From forty 
loaves of fresh bread, two pounds each, alcohol equal to one 
bottle of port wine may be extracted. From what is known 

as " aerated bread, " or bread raised by mixture of carbonio 
acid gas with the dough, without fermentation, no alcohol 
can be extracted. 

------------�.�I.� • •• ------------
Fabricating Sulphate of Ammonia f'rom Nltroe;enoulil 

W aste . .  

A great quantity of nitrogenous substances, such as the 
waste or clippings of wool, skins, leather, horn, feathers, 
sponge, etc. , are thrown away in various industries ; thcse 
materials contain from six to fifteen per cent of nitrogen. 
and often enter into the fabrication of so-called organic ma
nures. Their putrefaction in the soil is, however, a very 
slow process, hence it is of importance to obtain their nitro-

gen ill the more assimilable 
state of ammonia. To effect 
this, M. L'hote proposes the fol
lowing process : 

When the substances are 
treated with a tenth part of so
lution of, caustic soda, cold or 
slightly warmed, in order to 
a void an ammoniacal production, 
they are not only dissolved but 
completely disaggregated. The 
viscous liquid so prepared is 
then mixed with slaked lime to 
form a pasty mass, which is 
introduced into a cast iron retort 
which communicates with recep
tacles containing chambers of 
sulphuric acid. Distillation is 
effected (at as Iow a temperature 
as possible, in order to avoid the 
dissociation of the ammonia) un
til all disengagement of gas 
ceases when the retort is brought 
to a red heat. , When the oper
ation is concluded, a white pul
verulent residue is found, com
posed exclusively of carbonate 
of soda and quicklime, which 
treated with water, regenerates 
the caustic soda, which may be 
again employed. The sulphate 
of ammonia obtained is colored 
but may be purified by crystal
lization. If care be taken to 
operate on a homogeneous mix
ture of nitrogenous and alka
line wastes, all the organic ni
trogen may be recovered in the 
state of ammoniacal nitrogen 
as the product of distilla-
tion. 

------------�.H .• � . •• __________ __ 
DIlJIlolvlng Action of' Glycerin on the Oleate. and 

on Sulphate of' Lime. 

[M. Asselin has made a series of researches with the view 
of determining the solubility in glycerin (1) of soaps, made 
with metallic bases, of magnesia, and of lime ; (2) of soaps (sous-savons) made 1"ith an excess of base ; (3) of the sul
phate of lime of calcareous waters. 

Operating with pure 'glycerin of a density 1 '114 he obtains 
the following results : 100 parts glycerin dissolve 0 '71 soap, 
iron ba�e ; 0'94 soap, magnesia base ; 1 '18 soap, lime base. 

A series of experiments upon 
the metallic and earthy soaps of 
the second class above men· 
tioned, which impregnate the 
fibers of wool during carding, 
gave variable filrures, due to the 
badly defined composition of 
the materials treated. A quick 
emulsion was obtained in water 
charged with glycerin, in a de
gree directly proportional to the 
recent formation of ' the soap. 
Sulphate of lime and, notably, 
the compound (CaOS03)2 
H 0 dissolved in the propor
tion of 0 '957 in 100 parts of 
glycerin. Moreover, and, cou
trary to , the case with pure 
water, the ratio of solubility 
augmented with the elevatiop 
of temperature. 

Considering these facts anu 
the hygrometric properties of 
glycerin, the part which it 
should fill in woolen indus
tries is clear. Its moderate em 
ployment will permit of the 
fabrication of tissues in plain 
tints and light colors which 
have been generally regarded as 
impossible to obtain, and the 
soft feeling which it communi-

,cates to the wool will give a 
real superiority to the cloth made therefrom, and will, by in
creasing the flexibility of the fiber, render it more durable. 

• ·e . •  

DR. JOSEPH G. RICHARDSON, of Philadelphia, has discov
ered that the corpuscles of the saliva are migrating white 
blood-globules. So, the more you spit, the more you rob 
your system of blood. Smokers and tobacco chewers, take 
notice. 
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J dtutifit �tutri,�u. 
the public with the full knowledge and acquiescence of the 
alleged inventor. 

Congress may, under certain circumstances, with proprio 
ety appropriate from the public funds a sum of money to 
an inventor, if it appears that he is raised by his invention 
to the dignity of a public benefactor ; but it scarcely would, 
while guarding the worthy and diligent inventor, take from 
the community that which has unquestionably vested in it 
by reason of lapse of time and other causes. Snch was not 
the intention of that clause of the constitution giving Con· 
gress power to enact laws to promote the progress of the 
useful arts ; and such is against the spirit and fair interpre. 
tation of the laws already enacted in pursuance thereof. 

The patent is but prima facie evidence of an existing right, 
and the whole matter will no doubt be thoroughly ventilated 
in the courts should any attempt be made to enforce it by Ie· 
gal proceedings. 

------------4.H •• � . •• __________ ___ 
SCREW THREADS·--ENGLISH AND AMERICAN 

PROPORTIONS. 
A correspondent recently asked for the standard propor· 

tions of the Whitworth screw thread. They are given below, 
as communicated by Mr. Whitworth, to the Institution of 
Civil Engineers, in 1841. We have also added the standard 
American proportions, which were published some years ago, 
and may be acceptable to some of our readers. They were 
communicated to the Franklin Institute, by a committee 
appointed for that purpose, in 1864 : Hub lathe. Improved" . . . . . . . . . . . . . .  6 Scientific prizes. . . . . . . . . . . . . . .  . . . . . .  4 
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AN IMPOSITION UPON THE PUBLIC. Threads per inch, 3t 3t 3t 3t 3 3 2% 2i 21 2t 
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patents is generally conceded. Such has been the practice Threads per inch, 2t 2t 2t 2t 
during nearly the whole of onr national existence, and right. Angle of threads = 55° . Depth of threads = pitch of screws. 
ly so. The great benefits resulting to the country urge a One sixth of the depth is ronnded off at top and bottom. 
continuance of a liberal policy towards inventors. On the Number of threads to the inch in square threads = t number 
other hand, we must not be unmindful of the fact that the of those in angular threads. 
numerons industries of the nation have a claim for pro· 
tection against t�e creation of oppressive and improper mo
nopolies. By this we mean that the grant of patents for old 
devices which have, for many year�, been made, sold, and 
used by the public upon the faith that a patent neither ex· 
isted nor could be granted, is both oppressive and wrong. 
There is neither law nor warrant for depriving the public of 
vested right, created by lapse of time and laches and abandon
ment on the part of the alleged originator, nor for t h e  placing 
of the device exclusively in the hands of such alleged origi. 
nator and his assignees. 

But this is virtually what has taken place by the grant of 
a patent, bearing date April 29, 1873, to Joseph P. Wood· 
bury, of Boston, Mass. ,  for an alleged improvement in plan. 
ing machines, consisting, in brief, of the use of yielding 
,�.ressure bars in planing machines. It will be interesting to 
,*:V readers to learn something of the facts of this extraor· :!Inary case, since, as it appears by the records in the Patent 
� ce. this application for the patent was made as early 
as June 3, 1848, nearly twenty. five years prior to date of 
issue of the patent. Tke device was not only in public but 
common and almost universal use, on planing, tonguing and 
grooving, molding, and veneer cutting machines, between 
the time the Patent Office refused to grant the patent and 
its present date of issue, and this with the knowledge and 
acquiescence (presumptively) of the said Woodbury himself. 
In fact, it was a device mainly originated to get around the 
Woodward patents, so many years in litigation, and held by 
the courts to be an equivalent of it. 

As against the equities of the public in this matter, it is 
contended that Mr. Woodbury made repeated efforts to 
obtain a patent after so filing application in the year 1848, 
and that his case was withdrawn in October, 1852, and the 
government fee of $20 was then returned to his attorney 
without the applicant's knowledge. But, granting all this, 
it still appears that, from October, 1852, until December, 
1872, nothing further was done by the inventor towards 
obtaining a patent. Section 11 of the act of 1839 provided 
him with an appeal to the District Court of the United States 
for the District of Columbia ; and he did not choose to avail 
ldmself of the remedy, in order to test his right as against 
that of the public. Was there ever a clearer case of inten. 
tional abandonment ? 

The statute under which this case was resurrected is the 
35th section of the act of 1870. It, in general terms, per. 
mitted the renewal of rejected or withdrawn cases for a pe. 
riod of six months after the date of the passage of said act. 
But few interested were probably aware of this questiona. 
ble piece of legislation until after the period and privileges 
had alike passed away, except the initiated few, who got the 
bill passed to admit of j ust such cases as the one under dis. 
cUssion. Congress, in reviving expired patents, invariably 
provides for the unrestricted use of machines made after ex. 
piration of the grant sought to be revived, and in use at the 
time of seeking the aid of that body for renewal of the pat. 
ent, by excepting them as being lawfully made and used. By 
this Woodbury grant, however, existing machines are claimed 
to be tributary from date of the patent. 

We venture to state that Congress had no such intention 
in the passage of the general statute under color of which 
this gigantic monopoly has been granted. Such a grant 
ought not to be 'sustained against any machines, whether 
built before or after date of its issue, because of the unin. 
terrupted making and using having been so long vested in 

STANDARD AMERICAN PROPORTIONS. 
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Angle of threads = 60°.  Flat surfaoo, at top and bottom = t  
o f  the pitch. For rough bolts, the distance bet wen parallel 
sides of bolt head and nut = 1t diameters of bolt + t  of an 
inch. Thickness of head = t distance between parallel sides. 
Thickness of nut = diameter of bolt. 

In finished bolts, thickness of head :=: thickness of nut. 
Distance between parallel sides of a bolt head and nut, and 
thickness of nut, are 1)' of an in.:h less for finished work than 
for rough. 

. 41  • • • 
'FIRE LADDERS. 

Considerable attention has of late been directed to the sub· 
ject of mechanical or folding ladders, and it is proposed to 
supply tbe fire department of this city with them. Of course 
the very best invention in this line is what is wanted ; but if 
we may judge from the existing productions, there is still op· 
portunity for ingenious people to work out new ideas. We 
are inclined to think that a steam machine of this kind, or a 
carbonic acid gas machine, might be devised and made to 
operate advantageously. At present the sliding ladders are 
all of tllem worked by hand power, by ropes and whlChes ; 
and the aim has been, by diminishing weight, to render them 
easily operated ; but this involves lack of stability. To be 
of real service, they must be made firm enough to resist 
danger of capsizing from ordinary causes.  such, for exam· 
pIe, as a blow of wind. In ,London they have been found 
d efective in this respect. 

During a recent trial in this city, another defect in sta. 
bility was brought out. The ladders tried were those of 
the Uda pattern. It operated quite successfully in the fa� 
cility with which it could be run up to a hight, bearing a 
man with hose pipe,mounted on the summit. But when the 
water was let suddenly on, the ladder began to straighten 
perpendicularly and was on the point of toppling over back ·  
ward, when chief engineer Bates, of Boston, rushed forward 
and with a pocket knife opened the hose pipe, tbus instantly 
reducing the water pressure and saving the fireman's life. 
It is evident that stability, under the force exerted by sudden 
application of a head of water to the hose pipe, is another 
quality tha\ the coming fire ladder must possess. 

The subject is an important one, and whoever can devise 
a first rate implement will render an important service to 
his fellow men. 

--------... H . ....... ------_ 

PROGRESS or WOMAN'S RIGHfS. 
Miss Anna Nichols, of Massachusetts, has recently been 

appointed an asslstlttlt examiner in the Patent Office. The 
lady has for some time very creditably fulfilled the du
ties of clerk ; and on the occasiun of some vacancies in the 
examinerships, she was one of several ladies who competed 
for places. All of the candidates were subjected to a gener· 
al scientific examination as to their capabilities for the posi
tion and four ladles passed the ordeal with much credit. '1'hfl 

7 
Commissioner, however, concluded to appoint only one of 
them for the present, as a sort of experiment. 

There are few duties connected with the operation of the 
Patent Office but may be efficiently performed by intelligent 
women. It is all indoor work, mostly of a fixed, clerical 
nature, for which petticoats are admirably adapted ; and if 
the Commissioner would make a mort) general use of them 
he woula set free a la:;oge number of pantaloons to be useful 
ly employed in developing the more direct outdoor industries 
of the country, for which men are, by nature, so especially 
prepared. 

At Canandaigua, in this State, Miss Susan B. Anthony, who 
insisted that she had as good a right to vote as any other man 
and who did vote at the last election, has been tried and, we 
regret to say, found guilty, and fined for violating the law. 
Judge Hunt decided that, although women were entitled to 
the general rights of citiztlns, there were certain special pri
vileges which the law of New YOIk, as it stands, did not give 
them, one of which was the privilege of voting. The law 
must, in the opinion of Judge Hunt, be changed before our 
feminine fellow citizens can enjoy themselves at the ballot 
box. 

In the meantime, the Commissioner of Patents having 
wisely decided in favor of the eligibility of women as patent 
examiners, we shall hope to see his decision sustained and 
ratified by the appointment of Miss Anthony as his successor 
when he shall retire-and that day, we understand, is not 
far distant. The lady in question is a female steamboat, so 
far as untiring energy and useful capacity are concerned. 
She is, undoubtedly, competent to manage a dozen or two of 
sleepy institutions like the Patent Office. We nominate, for 
Commi ssioner of Patents, Miss Susan B. Anthony, of New 
York. and Miss Anna Nichols for Assistant Commissioner. 

.. . . . . 
A PATENT CONGRESS. 

It will be remembered that, when the prospectus for the 
present exposition at Vienna was announced, the Austrian 
government appealed to the United States, requesting that 
a full display of the new and ingenious productions of this 
country might be supplied. 

We took occasion to point out the hindrances to a compli 
ance with the Austrian request, and showed the.t, owing to 
the illiberal nature of the Austrian patent laws, American 
inventors could not obtain proper protection for their new 
improvements in that empire ; and that unless better secu
rity could be immediately as�ured to our citizens, they would 
be likely to take but little share or interest in the exposition. 

The result has fully j ustified our interpretation of the feel
ings of American inventors and manufacturers. The exhibit 
from this country, though good in quality, is scanty as com
pared with what it undoubtedly would have been, had the 
Austrian government been a little more compliant in respect 
to inventive protection. Instead of granting protection to 
Americans, all that the Austrians could be induced to do was 
to agree to favoring the assembling of an International Con
gress for the purpose of talking over the subiect of patent 
laws in general, and the propriety of promoting the enacting of 
uniform patent laws in all European states. 

This Congress is  to meet in Vienna during the present 
summer, and the President has recently appointed, as a spec· 
ial delegate from this country, the Hon. J. M. Thacher, now 
Assistant Commissioner of Patents. This appointment is an 
excellent one. Mr. Thacher is a gentleman of ability, and 
his extended official experience will enable him to present 
the clearest explanations of the working of our patent sys· 
tern, and the needs of our inventors in respect to patents in 
foreign countries. 

The Department of State, in officially notifying us of the 
appointment of Mr. Thacher, requests our views upon the 
points accompanying the following letter : 

5 DEPARTMENT OF STATE, 
1 W ASBINGTON, June 17, 1873. 

Messrs. Munn & 00. ,  New York city. 
SIRS :-An International Patent Congress is about to be 

held in Vienna at which it is proposed that the United States 
be represllnted: In order that the interests of American in· 
ventors and mal1ufacturers may be properly represented 
thereat, information is desired on the su bj ects of inq uiry sub· 
joined hereto. 

Will you have the go@dness to answer the several inquiries, 
or' such of them as you may think proper to reply to, and reo 
turn your answer to Hon. J. M. Thacher! Acting COl'l1mis
missioner of Patents, Patent Office, Washmgton ? 

As it is understood that the Congress will convene early 
in Augu�t next, it is very desirable that your answer may be 
received by Mr. Thacher before the first of July. I have the 
honor to be, Very respectfully yours, 

HAMILTON Fum 
SUBJECTS OF INQUIRY. 

1. Is the protection of inventions by patents just and ex 
pedient, and, if so, on what grounds Y 

2. To whom and for what should patents be granted ? 
3. Should the grant depend on preliminary official exami· 

nation ? 
4. What limitations are proper, if any, as to . manufacture 

of the patented article, or payment of additional fees ? . 
5. Should a distinction be made between home and fore1gn 

applicants, and, if S9, what '/ 
6. What has been the influence of patents on manufactur· 

ing interests in this country ? Ex amples. 
7. If a manufacturer, how is your special branch affected 

by patents ? 
Statistical, as well as general information is desired, and 

also suggestions in relation to any other matter connected 
therewith. 

REMARKS BY THE EDITOR. -Each of these questions would 
form the subject of an elaborate essay, which at present we 
cannot und.ertake. We shall leave their extended discussion 
to oui' various readers. The Secretary of State is desirous 
of Elrawing out as general an expression of views as possible. 
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We suggest to those who take part in the discussion that 

they send us copies of their remarks, with the understand
ing that such portien thereof as the editor approves may be 
published in the SCIENTIFIC AMERICAN. 

We will now give as briefly as possible some of our views, 
suggested by the enquiries abovli offered : 

1. A patent is a private monopoly, which is a species of 
tyranny, an infringement of equal rights, and therefore un
tenable on the ground of justice. The invention by an indi
vidual of a new device by which his fellow men are benefit
ted does not entitle him, by any process of natural right or 
natural justice, to be a mon{)polist over his fellows, in re
spect to such article. On the contrary, every man in every 
community is bound by the strongest natural obligations 
freely to contribute his best powers of mind and body to pro 
mote the common welfare. Patents are therefore granted 
upon the ground of expediency, not of justice. 

2. For the purpose of encouraging or quickening the 
growth of the useful arts, and spreading among the people 
a practical knowledge thereof, so that all who desire may 
find employment and profit from the new forms of industry, 
articles or processes thus brought out, it has been found ex
pedient to grant patents for a limited period. Patents 
should therefore be issued for every new and useful article, 
process, device or manufacture, aRd, obviously, should be 
granted only to the original aDd first discoverer. 

3. The grant of a patent is simply the issue by the gov
ernment of a stamped receipt· or piece of paper certifying 
that the holder has deposited a proper description of his in
vention, which, if new and useful, entitles him to a special 
monopoly thereof during the term of the patent. 

To give occuladmportance to these documents, the ancient 
governmental custom was to write them on skins, attach 
great seals and ribbons thereto, and otherwise make an 
official fuss over the same. In England the skin and the big 
seal are still emplQyed. The inventor, on filing his specifi
cation, receives the skin of a sheep, on wltich is printed a 
long rigmarole about " Victoria by the grace of God, Queen," 
etc. The document is signed by His Highl less This, and My 
Lord That, and stamped with an immense seal of wax, one 
pound in weight, put up, for security, in a round tin box. 

In this country we have, within a few years, abandoned 
the use of skins, high sounding words and other parapher
nalia in connection with the issue of patents, but we con
t.rive to make fuss over them in other ways. 

. The Commissioner of Patents must go through the form
alities of an official examination as to the novelty of the in
vention ,  which consumes a deal 'of time and subjects the 
applicant to great inconvenience, delay and expense. This 
examination is of no real use, because, after all, it is the 
Court that decides whether the invention is new and useful. 

The process of official prel iminary examination at the Pat
ent Office is attended with a variety of troubles, expenses and 
difficulties. 

(a. )  It involves the employment on the part of the govern
ment of a large number of officials, for whose support, and 
the materials they consume, the inventors, who are mostly 
poor persons, are heavily taxed. 

(b_ )  It involves the employment of ' examiners to revise 
and correct the mistakes of assistant examiners ; and of ap
peal boards, to revise and correct the mistakes of the exami
ners. 

(c. ) It involves the time and energies of the Commissioner 
of Patents, in the hearing of appeals from the , appeal board, 
to revise and correct the decisions of such board. 

(d. )  It involves the time and labors of the District Court 
in hearing appeals from the decisions of the Commissioner 
of Patents, for the purpose of revising and correcting the 
decisions of the Commissioner. 

(e. ) It involves the employment, and support by the inven
tors, of an army of lawyers and agents, for :,the purpose of 
explaining law points to the Patent Office officials, pointing 
out to them the mistakes they have made in their examina
tions and decisions, obtaimng the 'Correction of such mistakes, 
putting in amendments to suit the whims of examiners, pre
paring, arguing and attending to appeals, etc. 

(f.) In many cases, the applicant for a patent, unable by 
writing to explain away the objections brought by the Pat
ent Office examiner, is obliged to travel in person from some 
distant part of the country to Washington, and then employ 
the help of a solicitor to assist the official in seeing and rllc
tifying the official mistake. 

(g. )  Inventors are thus obliged to employ and support two 
distinct corps of helpers, in order to obtain a certificate for a 
patent, which, when obtained, is of uncertain value, because 
the Patent Office may subsequently grant another patent for 
the same thing to another party, or the Court, on trial of the 
patent, may decide that the invention lacks novelty, and 
that the Patent Office made a mistake in its official prelimi
nary examination. 

If any body doubts the worthlessness of Patent Office 
official examinations, let them read such decisions as that of 
Judge Blat'Chford ia the refrigerator patent case, reported 
in the SCIENTIFIC AMERICAN of June 28, 1873. In that 
case, the Patent Office not only examined, but re-examined, 
and re-examined its re-examination, and decided each time 
that the device was new, putting the parties concerned to 
the greatest trouble and expense through a series of years, 
only to have it pointed out by the court, in the clearest man
ner, that the official Patent Office examinations were noth
ing but blunders; 

For every case of this sort actually brought into court 
there are hundreds that are never made public because the 
worthlessness of the Patent Office examination is detected by 
the lawyer before the suit has progressed,and proceedings are 
not begun or, if commenced, are at once stopped, 

(h. )  In other cases, where the inventor is entitled to a pat
ent, he is rejected by reason of the stupidity and incapacity 
of the official examiner ; and on account of poverty, unable 
to pay the expenses of further prosecution, the applicant is 
compelled to abandon his attempt to procure a patent. 

In view of the foregoing considerations, we think that the 
grant of the patent should not depend on the preliminary 
official examination. 

. 

The Patent Office should be simply an office for the regis
tration and issue of patents. The official examination should 
be simply clerical, the only requirements being that the 
specifications and drawings are executed in accordance with 
prescribed rules. 'fhis done, and the fees paid, a certificate 
of patent should be promptly issued to . every applicant. 

Let those who are foolish enough to pay fees for a patent 
on an old invention do so. The number will be small, and 
they will harm none but themselves.  

The abolition of the official examination would simplify 
the business of issuing patents, greatly reduce the cost of 
obtaining them to those for whom alone they are intended, 
and would necessarily result in giving renewed development 
to useful improvements of every kind . 

The official examination was formerly essential in the 
grant of a patent, for then only one copy of the patent ex
isted, and all additional copies had to be made by the hands 
of scribes, just as the Bible was formerly copied and circula
ted. But the matter is now entirely changed and presents 
itself in a different aspect. The publication of the drawings 
and specifications of all patents, in the cheap, popular, and 
admirable style in which they are now issued by our govern
ment, renders the work of official preliminary examiRation 
at the Patent Office superfluous. The inventor may now 
readily supply himself, or get access to every patent ever 
issued, and so become his own examiner. His eye is always 
quicker to detect resemblances or differences than any of
ficial examiner can be, and he understands better than the 
official what ought or ought not to be claimed. 

4. The idea generally prevails in Europe, . and also to some 
extent in this country, that by the grant of a patent the gov
ernment gives away to the inventor a valuable privilege, for 
which the receiver should pay high fees in money, or place 
himself under obligations to do certain other things, well 
nigh impossible. This, we think, is a false idea and should 
be discarded. 

If there is any obligation conferred by either side, it is on 
the part of the inventor, who, for the paltry, reward of a tem
porary patent, places the government in possession of his 
new invention, from which, in due time, by the spread of the 
improvement and the creation of new industnes among the 
people, the government is strp,ngthened, its taxable resour
ces increased, and the wealth of the nation augmented. 

The object of granting patents is to encourage men to 
study, experiment and find out new arts. 

The introduction or .;manufacture of a newly discovered 
thing is a different kind of labor from that of invention. 

The one is the exercise of mind upon matter. 
The other is simply the manipulation of matter into known 

forms. 
Hence the patent should not be issued with any limitations 

as to manufacture, nor should new fees be demanded. 
It should be clearly understood that the patent, when is

sued, is the exclusive property of the inventor, throughout 
its entire term, issued to him in reward for his discov6ry. 
It should be subject to no official interference, liable to no 
taxes. This is the only straightforvr:ard, equitable and sat
isfactory method. The attempt to make manufacturers out 
of inventors as they do in Canada, Austria, and other coun
tries, by nullifying the patent if the inventor fails to manu
facture under his patent within a specified time, is 'an utter 
failure. The only re�uIt is to defraud the original inventor 
out of the money he paid to procure the patent, besides rob
bing him of all his rights under the patent. 

5.  No distinction should be mu,de between home and for
eign applicants for patents. What we need, as a people, 
for the promotion of industry and the supply of constant 
employment for our teeming population, is the greatest pos
sible variety of new and useful arts and industries .  Let us 
have these arts and industries, no matter where their authors 
live, gladly granting the cheap price of a patent certificate 
for their procurement. 

6. The influence of patents on manufacturing interests in 
this country has been beneficial in the highest degree. 

In addition to the ordinary productions made by the com
mon appliances, the fabrication of patented articles by means 
of these appliances has vastly contributed to the wealth 
and prosperity of our manufacturing interests. Think of 
the enormous number of Dl.en, with engines, wheels, lathes, 
hammers, and ordinary tools of every kind, now constantly 
'employed in the fabrication of patented articles. Add to 
this the extraordinary number of patented tools that have 
been given to our manufacturing interests by means of 
patents, whereby human labor has been rendered more 
powerful, more effective, and more economical, and the sum 
total of benefit thus derived will be marvelous. 

7. We only manufacture the SCIENTIFIC AMERICAN, which 
has now been pUblished twenty-eight years. It has been so 
favorably affected by patents, and by the increased desire for 
scientific information which the studying out . of improve
menta produces, that its regular issue has risen from one 
hundred and fifty copies per week to almost fifty thousand 

SCIE.NTIFIC AND PRACTICAL INFORlIIATION. 

NEW CHLORIDES OF PROPYLENE. 

M. Reboul states that, in addition to the ordinary chloride 
of propylline; CH3-CH-CI-CtFCI, and methyl-chloracetol, 
CH3-CCI2-CH3,already known, there are two others, name
ly : Normal chloride of propylene, 'CH2_CI_CH2_CH2Cl, 
and chloro-propylol, CH3_CH2_CH CJ2. 

PERILS OF SURGEONS WHILE OPERATING. 

The BordeauaJ Medical states that Dr. Marc Girard, an em
inent surgeon of that city, has lately died from a prick of a 
pin. He was operating upon the shoulder of a patient for a 
wound in which mortification had set in ,  and in placing the 
last sutures he accidentally scratched his finger. The effects 
appeared trivial, and the hurt soon apparently healed, but 
shortly after again inflamed, the poison extenaing through 
the body, and a lingering death was the result. M. Declat 
states positively .that there is no necessity for any ill effects 
as above being caused by inoculation of the blood of either 
a diseased patient or the cadaver, when so simple and sure 
an agent as carbolic acid will promptly and almost infallibly 
arrest them. 

STEEL LOCOMOTIVE BOILER. 

Engineering of recent date contains the following items 
regarding a new steel locomotive boiler, made at the Crewe 
works of the London and Northwestern Railway, from the 
designs of Mr. F. W. Webb. It is of the ordinary type and 
the barrel is made telescopic, the mean inside diameter be
ing 3 feet 11 inches and the plates H inch thick. The most 
noticeable peculiarity i s  the system of fire box construction, 
wltich consists of forming the front, back, and sides of one 
plate. A portion is cut out of the front and the platE' is 
flanged back to receive the tuhe plate. The ends of the 
plate are made in a jump joint under the tube plate and se
cured by a welt on the outside. The plate forming the top 
of the fire box is flanged down on three sides, and is riveted 
to the side and back of the box and to the tube plate. . In 
order to insure a good joint .. round the tube plate, a copper 
calking strip is introduced between the flanges, so that the 
joint can at any time be repairAd from the inside of the fire 
box. A -/s inch plate is used for the body of tho box, and a 
strong plate, . !  inch thick, for the tubes. The dome is formed 
of one piece flanged at the bottom. The cover is made from 
a flat steel plate i inch 'thick, and is stamped under a steam 
hammer into the required shape, the stamping being done 
by two blows of the hammer. There are 178 tubes of steel, 
1i inches outside diameter. The tensile strength of the plates 
employed does not exceed 32 tuns to the square inch, and 
they will stretch 25 per cent before breaking. The boiler was 
subject to a test, by hydraulic pressure, of 200 1bs. per square 
inch before leaving the works. 

CLEANING GUNS WITH PETROLEUM. 

Greasing a weapon with fats and oils does not entirely pro
tect it from rust ; the so-called drying oils get gummy and 
resinous, while the non-drying oils become rancid ; and by 
exposure to the action of the atmosphere, acids are formed, 
and these attack the iron. These are some of the reasons 
why petroleum is to be preferred for this purpose. Petro
leum, is as great an enemy to water as are the fatty oils ; and 
hence, when a gun barrel is covered with a thin film of pe
troleum it keeps the water away from the metal which forms 
the barrel ; the water which rests upon this film of petroleum 
evaporates, but the oil does not, and hence no rust can be 
formed. It is very essential, however, that the petroleum 
or kerosene employed be perfectly pure, for impure oil, such 
as is often met with in commerce, attacks the metal. Care 
must also be taken not to allow it to come - in contact with 
the polished stock, as it is  able to dissolve the varnish. 

The gun is cleaned as follows : Each rifleman carries a tin 
flask of pure kerosene and a round brush, of stiff hogs' bris
tles, which fits the barrel of the gun. The brush is screwed 
to the ramrod. The gunner also carries some dry hemp or 
tow. When about to clean a gun, some tow is wrapped 
about the rod and enough petroleum poured upon it to thor
oughly moisten it ; it is then pushed in a rotary manner 
through the barrel and back a dozen times, and the hemp 
taken out and unrolled, and the upper and lower ends of the 
barrel rubbed with the clean part, after which it is thrown 
away. This removes the coarser portion of the dirt. The 
brush is then moistened thoroughly with petroleum and 
twisted into the barrel, running it back and forth at least \ 
dozen times, thus loosening the 'dirt that is more firmly at
tached to it. The first operation is now repeated, !)xcept 
that the hemp or tow on the rod is left dry, and the rubbing 
with this must be continued in all directions as long as it 
comes out soiled. The use Of wire brushes is objectionable 
for cleaning guns, as the numerous little steel points cut in
to the tube. Only soft tow, hemp, woolen rags, or the like, 
should be used, as the petroleum dissolves off the dirt suf
ficiently. 
PURIFICATION OF LUBRICATING OIL THAT HAS BEEN USED. 

We find the following details of a practical method for re
generating lubricating oils given in an Austrian paper : A 
wooden tub holding !t3 quarts has a faucet inserted close to 
the bottom and another about 4 inches farther up the side. 
In this apparatus is placed 7 quarts of boiling water, in 
which are then dissolved 4t ozs. chromate of potash, 3t ozs. 
carbonate of soda, 3t ozs. chloride of calcium, and 9 ozs. 
common salt. When all these are in f.olution, 45 quarts of copies per week. 

• I . .  • the oil to be purified is. let in and well stir,red for 5 or 10  
OLD PROBA1lILITIES the modern clerk of the weather i s  minutes j after which i t  i s  left to  rest for a week in  a warm 

about to establish a st�tion on Pike's Peak. We shall be place, at the expiratton of which time the clear pure oil can 
likely to know what is going on in the upper regions, for ' be drawn ' off through the upper stop cock without disturb-
the Peak is 11,497 feet above - the level of the sea., ing the impurities an<i cleansing fluid at the l>ottom. 
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NEW BOOKS AND PUBLICATIONS. 

FLOW OF WATER IN RIVERS AND CANALS .  By D. Farrand 
Henry, Chief Engineer of the Detroit Water Works. 
Detroit : W. Graham, 52 Bates Street. 

This Is an a ble treatise on a very dl1l!cult and Interesting subject ; and, 
written as it is by a competent authority, must b e  considered as an impor
t ant contribution to our knowledge of hydrostatics . It was originally pub
lished in the Journal of the Franklin InlJf!ltute. 

THE AMERICAN NEWSPAPER DIRECTORY : containing accu
rate Lists of all the Newspapers and Periodicals published 
in the United States and Territories, and the Dominion 
of Cltnsda and British Colonies of North America. New 
York ; George P. Rowell & Co., 41 Park Row. 

This valuable compilation is here Issued in a new edition, and the infor· 
mation .1s carried down t o  the latest date . with the elaboration and accuracy 
for which the work is  justly.renowned. 

THE COAL REGIONS OF AMERICA ; their Topography, Geol
ogy, and Development. With Maps and Illustrations. 
By James Macfarlane, A.M. New York : D. Appleton & 
Co., 549 ltnd 551 Broadway. 

The coal s1lpply of the world is now a most vital question, and the enor
mous depOSits known to exist in our country have long drawn the attention 
of practical scientists t o  the best means of raising and makiug available for 
public nse this Indispensable commodity. Mr. Macfarlane'S book Is a col· 
lection of aU the ascertained facts as t o  tite geographical. topographical, 
geological , and other characteristics of the coal regions of the United 
States, and the commercial and economical relations of this immense 
wealth, classllled for study and reference . We believe this work will be 
eminently useful t o  aU interested in the question, and we recommend It as 
a trustworthy authority. 

UNDERGROUND ; OR LIFE BELOW THE SURFACE. By Thomas 
W. Knox, Author of " Camp Fire and Cotton Field," etc., 
etc. Hartford : J. B .  Burr and Hyde. Chicago : J. B. 
Burr, Hyd� & Co. 

Under this attractive title, the author has coUated much curious Informa
tion concerning mInes, caverns, borings, shafts, tunnels, diving and divers, 
volcanoes, prisons and dungeons, cellars, sewers, underground railroads, 
rapid transit and many kindred topics.  It forms a book of light and enter
taining reading, containing many ,remarkable and little known facts. 

BURNS' PHONIC SHORTHAND, for Schools, Business and Re-
porting. By Eliza Boardman Burns. Published and for 
sale by Burns & Co. , Phonographic Publishers, 33 Park 
Row, New Yo;rk . Price $1.  , 

Mrs. Burns,  in the neatly printed volume above named, aims to supply to 
the public a work which shall be in every respect a self Instructor. To this 
end, she has brought her long experience as a teacher of the art of pllonog
raphy to bear in its prepa ration, and, by an excellent arrangement of printed 
keys to every page, careful and lucid explanation of the fundamental rules 
and a judicious selection of examples, has produced a book which wui 
doubtless prove of great service . We may add here that the recent intro
duction of the postal card renders phonography a science wldch may be 
called even Into greater practical ut1lity than at presen t .  On the back of 
one of the ordinary cards, a letter of considerable extent may be inscribed 
in ph�nographic symbols, thus not only saving postage, but preventing 
the perusal of its contents by the general pnbllc . For business and other 
large correspondence, phonography Is a most valuable auxiliary, and any 
means which, like the volume under notice.  has for its "bject the populari. 
zatlon of th e science will be generally welcomed. 

A CATALOGUE OF EIGHTY· ONE DOUBLE STARS. By S. W. 
Burnham, Chicago, Ill. 

Mr. Burnham here gives the result· of investigations by which he has suc
ceeded in discovering 81 double stars. which are not noted as double in any 
former publicati ons. The list, valuable as indicating the progress of astron
omy in America, was published In the March Issue of the Monthly Notice. 
of the Royal Astronomical SOCiety of England. Eighty of these double 
stars were discovered with a six inch Alvan Clark refractor. 

REPORT ON A TOPOGRAPHICAL SURVEY OF THE ADIRONDACK 
WILDERNESS OF NEW YORK. By Verplanck Colvin. 
Albany : The Argus Company. 

This report describes the work done under authority of the Legislature of 
the State of New York ; and It  contains much new, valuable and Interestmg 
Information. Amon'i! many discoveries,  we especially notice the fact that 
Whiteface Mountain , hltherto considered to rise to only 2,500 feet above the 
sea level, and consequently t o  be Inferior to the highest of the Catskl1l 
peaks, is really 1,000 feet 'above those elevations.  Mount Marcy, the center 
of the Adirondack range and the highest mountain In the State, is here c or· 
rectly locaten, for the lIrst time. 

Inventions .Patented In England by Americans. 
[Compiled from the Commissioners of Patents' Jonrnal.] 

Frore May 81 to June 5, 1878. Inclusive. 
COLLAR AND CLASP.-A. Flatley , J. Marson, Brooklyn, N. Y. 
CUTTING STONE.-G. Stacy, Nannet, N. Y. 
ELECTRO.MAGNETIC ENGlNE.-J. D. Wallace, New York city. 
MAKING BOOT SOLES . -D . Mills, Brooklyn, N. Y, 
MAKING WRITING INK.-J. W. Carter, Bos t o n ,  Mass. 
SAFETY VALVE BALANo m .-V. F. Lasso e ,  G. F. Meyer, Brooklyn, N .  Y. 
SEWING MACHINE TUOKER .-E. BOUillon, New Orleans ,  La. 
SHEEP SHEARS .-A. S.  McWilliams , Colusa, Cal. 
STEAM ENGINE GOVERNOR.-J. M. Bottum, New York city. 

Improved Cartridge Box. 
Samuel McKeever, U. S.  Army, Mobile , Ala.-This Invention relates to 

the construction of that class of cartridge boxes which are made in two 
parts hinged together. The Invention cORsists in making olle part higher 
than the other so as to fold over a t  top and allow It t o  be latched ; In a lIex
ible connection and pivot ro d across the middle to enable it to unfold 
easily and smoothly ; and in puttlug the lIap and button at the bottom of 
the box. 

Improved Sewing Machine. 
Friedrich Koch and Robert Brass, Brooklyn , as'.\gnors to John Boyle, 

New York city.-This Invention consists in the improvement of sewing ma
chines for heavy fabrics. An elbow lever is pivoted t o  a slotted block con
lIned in .. recess o f  the head piece . 'fhe presser shank passes through this 
block, and a glb is placed between the shank of the presser and the short 
arm of the elbow piece that also projects into the block . When the awl is 
ab out to penetrate the materIal its cam s trikes a roller, tnrns the elhow, 
and through the glb and block the presser Is held lIrmly In po.ition , so that 
i t  cann o t  rise under the action of the awl . A combination of motions 
causes the awl to ascend through the throat plate, pierce the fabric held 
there by pressure foot, feed tbe same to the descending needle, which fol
lows.e receding a,wl and enters the h ole from above , carrying the burr 
towal'd the interior of the fabriC, producing an even surface. 

Improved Cartridge Box. 
Samuel McKeever, U. S .  Army, Mobile , Ala.-This invention relates to 

the construction and arrangement of the parts which constitute a soldier's 
cartridge box. It consists In making the box in two parts that are pivo ted 
together at the bottom s o  as t o  turn down and allow an intportant addition 
to the number of cartridges usually carried. It also consists In providing 
the movable part with a rigid c over and in making sl ots where this turns on 
the pivots of the other, so tha,t it may be raised and lowered to bring the 
cover in place and admit of dispensing with the ordinary llap cover. !t also 
cORsists in a novel mode of securing the pockets t o  the inside of box so that 
the cartridges can be plac,ed In a convenient pOSition for rapid removal by 

the soldier. 

Improved SeWing Machine. 
Eugene W. Beebe, Evansv!l1e, Wis . -This Invention consists in the Im

provement of sewing machine feed mechanism. The feed plate is secured 
t o  one end of a crooked har' hinged to the plate , b y  which the forward and 
back motion is imparted to the feed pJate through a lever, one end of which 
works between a stationary Jug on said plate snd a movable one . A verti 
cal bar is pivoted at its lower end to a stand under the bar, and has a roller 
in its upper end on which the bar rests . It  is connected by a rod with the 
lever, so that, at the tiree that said lever works the plate , it w!l1 work 
the bar. The bar swings with the lever the full measure of its movement 
and raises the feed plate, while the plate only moves a short distance . The 
bar IS curved downward s o  that i t  wlll raise the feed plate up to the cloth 
Just before the lever comes t o  the lug, so that wben the plate is moved for· 
ward, after the lever strikes this lug, the plate will move the cioth ; then, 
during the back movement of the lever and before it comes up to the lug 
to move the feed plot . back, l t  wlll pull the bar and roller back along the 
curve, so as t o  let the feed plate fall away from the cloth. The length of 
the stitch is regulated by moving the adjusting lug along the plate with an 
adj ustable screw . 

Improved Wagon Brake Shoe. 
Henry Seltz,  Pa1ntyra, Mo .-ThiS Invention has for Its object t o  furnish 

an intproved brake sho e ,  which shall be so constructed that it may be read
Ily moved up as It is wern away by the friction of the wheel, and which may 
also be moved laterally t o  bring it into line with the ri m of the wheel. 

Improved Chandelier. 
Joseph Kintz, West Meriden, assignor t o  Joseph Kintz, of Meriden, and 

P. J., Clark, of West Meriden, Conn .-The ossential object of thi s invention 
Is so t o  make a chandelier that the center and suspending rod can be 
trimmed permanently without putting the arms in place, to facilitate the 
packing for shipment, and so that when received by the purchaser the arms 
can be readily put in without disturbing the ornaments to any material 
extent. The invention consists of a hollow center piece,  to which the arms 
are attllched, made of a ring and a bottom and top of a cup-shap�d form, 
which are screwed against the ring by nuts on the rod, and have lIanges 
overlapping the edges to hold it in place . The arms are hooked to the top 
of the ring and conllned by the lIanges of the top and bottom parts . The 
top part Is swiveled to a female nut, which Is a part of the ornamental piec,e 
above the center, by which it Is readily raised up from the ring to admit the 
hooks of the armS for attaching them, and then screwed down again to se· 
cure them. The ring is connected to the suspending ro<t by bars projecting 
from the rod radially, to prevent turning. 

Improved Case for Law Blanks. 
C. Irvine Walker, Charteston, S .  C .-The object of this invention is to 

furnish t o  lawyers, clerks of courl s ,  notaries public,  and Q thers a law 
blank case, which contains a number of leaves for the adjustment 
of different law blank:s, to be available for ready nse, and pro, lded 
witll an Index for easy reference. The blank s or forms are thus preserved 
In good order, free from Injury, and by their convenient arrangement a 
great deal of time IS, save d .  The Invention consists of a book composed of 
leaves of binders ' boards, or wood, metal, or other su

'
itable material. On 

each side, or on one side only, of the leaves, at the corners, are strips for 
conllning the blanks and for holding them lIat against the leaf. The strips 
are placed diagonally across the corners and s o  prevent any slippingof the 
blanks. They are stamped In such 8 manner that the parts which pass over 
the blanks are bent up suitably s o  as t o  form an elevation far slipping the 
blanks under them ; and they hold the blanks lIrmly In their pl ace, keep 
them lIat, smo o th and clean, and make them easy of access. The lettering 
(or numbering) 'If the pages, with an index sheet In fro nt, makes it an easy 
matter to lInd any blank which may be wanted. It Is a most convenient 
sl'1'angement for lawyers ,  court o:fH.eera, and others keeping blank forms, 
and Is far prefera ble to shelves ,  as It Is more compact,  and can be laid on 
the desk or table immediately at hand. 

Improved Reversible Streit Car. 
William T .  Jenks, Toledo, Ohlo .-This invention has for its object t o  1m· 

prove the construction of the Improved street car, for which letters patent 
No. 1S5,277 were issued t o  the same Inventor Jannary 28, 1813, so as to make 
It more convenient in use and more effective In operation. The Invention 
consists in the olrcle, constructed as de scribed, the fianged segment s ,  the 
rollers, and the gnard, ln combination with the car body, the truck frame, 
and the king bolt. By means of the king bolt the car hody is pivoted to the 
truck frame, and the former Is long, so as to allow the b o dy to rise ahove 
the frame without drawing the bolt out of place . A gnard brace is at. 
tached to the truck frame to hold the said bolt , steady and in a vertical po' 
sltlon while the body is bplng raised, turned, and lowered. A circle, the 
parts of which toward the sides of the car body are horizontal , ls attached 
to the said car body. The parts of the circle toward the ends of the car 
body are also hOrizontal, and are at a lower level, so as , when the car body 
is parallel with the truck frame, to rest upon the cen tral bar of said frame. 
Segments of circles are formed with side flanges upon their outer and in· 
ner edges,  and are bolted through their Ouf er lIanges ' to the bars of the 
truck frame . In slots in the end parts of the segments are pivoted rollers, 
upon the faces of which the inclined parts of the circle rest. By this can· 
structIon, as the car body is turned, the circle moves up upon the rollers, 
raising the car body above the wheels s o  that the said body can be conve· 
nlently turned ; aud as it com8s lnto line in the reversed position, it again 
descends to its former level. 

Improved Cotton Worm Destroyer. 
Jack. Helm, Hochheim, Texas, assignor t o  himself and Charles Tim, of 

same place .-Thls inventlou relates to a new maChine for removing the de
structive cotton worms from the cotton plants without injury to the plauts 
and for destroying the worms . The invention consists In the .rrangement 

' of a movable frame, which is by animals drawn over the lIelds to straddle 
the rows of cotton, and which ia provided with brushes for sweeping t h e  
worms from t h e  plants, a n d  with j ointed b o t t o m  pieces or slides ,  which 
crush them on the grOlmd. 

Improved Dental Drill. 
Jonathan W. Baxter, Vevay, Ind . -This Invention has for its obj ec t  to 

furnish dentists with a rotary drill adapted t o  b e  operated b y  the hand 
through the medium ofa worm, a toothed driving wheel , and pawl mechan 
ism . ','he wheel is turned by a pawl crank and a push pawl, the latter ex·  
tending down through the bottom of the case,  and having a lInger piece on 
�he lower end t o  b e  acted on by the middle lInger of the same hand by 
which t'le machine is  held, which pushes it up lind turns the Wheel, and a 
spring pushes It down again . 

Improved Milk Boiler Alarm. 
Samuel Mangold, New York clty . -The obj ect of this Invention is to pre · 

vent bolllng milk from becoming scorched by bolllng over ; and the Inven· 
tlon consists In forming a milk hailer alarm which, when the mnk is about 
to boll over, will cause a .bell to ring, so that the cook may b e  informed and 
remove the milk from the lIre . This Inventloll Is  carried Into effect by the 
use of a lloat, connecting with an elevated bell in such manner tha t ,  when 
the bomng milk rI. es to the top of the 1I0at and ent ers or weights it,  the 
bell will b e  released and ring the alarm. 

Improved Harrow. 
Thomas M .  King, Murfreesborough, Tenn.-This invention consists of 

two harrows, the frame of each being formed of a straight bar and a semi
circular bar, and attached to a beam by bolts, s o  as t o  be adjustable at  v a ·  
rious angles to eaeh other. 

Improved Meohanism for Operating Screw Propellers. 
James Wixcoxen, Russellville, III.-Thii invention con sists of twin 

screws and propeUers, each mounted on a lateraUy vibrating frame, where · 
with is a horiz ontal drive wheel on a vertical axis, COinciding with the 
axis whereon the frame swings, and gearing with the propeUer shaft so 
that the propeller and the rudder can swing lateral l y  to utilize both the 
propeiler and the rudder for steering the boat, the said drive wheel being 
also geared with the crank shaft In the vessel for being operated. Twin 
screws and rudders are used, t o  have OB,e counteract the o ther in respect to 
the tendency of the drive wheel to cause the propeller and rudder to swing 
around their axis In the application of the driving forc e .  The t wo vlbra 
ting frames are conn6cted together so as to act synchronously, and the 
chains of the steering wheel are connected to tb�rn to work them to steer 
the boat . 
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Improved Nut and Coffee Roaster. 

D 'Alembert T. Gale, Fort Wayne ,  Ind,-This lnvention consists in the ar
rangement, in c onnection with a nut·roasting cylinder, of an escap ement 
wheel; clutch, pawls, and p endulum, in connection with a spring- driving 
mechanism, whereby an Intermi ttent rotary motion i s  given to the roast
ing cyltnder : the mechanism being 80 constructed and arranged In relation 
to the roasting cylinder that, in winding up the springs wh.ch constitute 
the motor, the roas ting cylinder is revolved the reverse WilY, thereby glv· 
ing the contents thereof a thorough mixing, avoiding burning. 

Improved Combined Stop Cock and Checl. Valve. 
Asa T .  Waldron, Waterford, N .  Y.-Tbis invention consl Bts of a combined 

_top cock and check valve, in which the water way of the hollow cock is 
divided by a partition with a hole through It,  and a valve Beat on the upper 
Side, with a stem extending up into a hoUow removable cap on the top of 
the cock, and having a coiled spring for closing It down on the seat, the 
p"rtltlon being a bove the inlet port, so that tile check valve prevents back 
1I0w. The construction Is such that the e neck valve can be readily taken 
out at any time by removing the cap on the top of the cock to clean out 
san d and other matters coUe cting in the plug. 

Improved Shaft Coupling for Eal'th Augers. 
Thomas Urle,  C orning, Iowa . -Thls invention has for its obj ect to furnish 

an Improved shaft coupling for well borers and other machin ery . The 
shaft is  made s quare, and in sections or lengths . Upon the lower end of 
the lower section io attached a boring tool. In each end of each section or 
length of the shaft i_ formed a tapering sqnare hole or socket to receive 
the coupling pin, which Is made square in its cross section, and tapering 
from its center t oward each end, to correspond with end lIt snugly into the 
holes or sockets in the cnds of the sections of the shafts, where it  Is se
cured in place b y  set screws . This construction leaves the s urface of the 
shaft smooth throughout its entire lengtn . 

Improved Filter fol' Water Cooler. 
Charles Schnelder, Newark, N_ J.-Thc obj ect of this invention I s  t o  pro

vide an efficient :tilter for water coolers, by which not only the impurities 
containe d in the Ice may be excluded, but also Impure and unhealthy pump 
or aqueduct water llltered In such a manner that the clear and limpid liquid 
is drawn off. The whole filter is  construct e d  t o b e  de tachable for cleaning 
and reflll1ng with charcoal or other absorbing material , as required .  The 
in.vention conalsts of a cylindrical 1IIter of wire gauze, having a detacha
ble top and adjustable bottom . A conical spout, to be placed into the in 
Side of the faucet of the cooler, closes the faucet and prevents thereby the 
escape of unfiltered water. 

Improved Railroad Switch Signal. 
John Cullen, Oxford, MlsS.-The obj ect of this invention is t o  improve 

the signals of railroad switches so as to insure greater safety in running 
the trains ; and it  consists In connecting, with the signal levers, rellectors 
by which the head light of an approaching locomotive will be rellected and 
the poa!tion of the signal Indicated to the engineer. To warn the engineer 
of danger ahead, a rellector may b e  placed on the rear car of a train ahead, 
which It Is believed would be an improve tLent upon the signal lantern now 
in usc. 

Improved Bed Bottom. 
Nelson O. Wllcox,  Omaha, Neb.-The object of this Invention is to sim

plify, cheapen, and, at  the same time, improve spring bed bottoms. Cleats 
at the end of the bedstead support spring slat s .  Cross pIeces rest on the 
spring slats and support the m iddle slats . The spring slat is made in three 
pieces .  with a supporting slat beneath. The pieces are connected by means 
of elastic bands made of rubber or equivalent material . The cro ss pieces 
are notched to the spring slats, and the middle slats are natched on t o  the 
cross piece . The spri:1g slats are phced next the sides of the bedstead, and 
with t '1ls arrangement o f  the parts the middle slats are made to partake of 
the elastiCity of the spring slats,  and the whole to form a highly elastic and 
durable bed bottom, without the use of metallic springs or metallic fast
enings. 

Improve,. Horse Power. 
Washington P. Emerson, Pleasan tville, Ky.-This Invention consists of a 

seri es of vertical shafts arranged In a circle with pulleys a t the lower end, 
all  In the same horizontal plane,  In which the driving belt works . The 
horse is hitched to a belt working on pulley.. The upper ends have trans 
mitting pulleys In different train s,  from which the belts work on a central 
vertical shaft, whi ch is speeded up and transmi ts the motion hy a  belt from 
a large pulley. 

Improved Cultivator. 
William T. WalKer, Fontenoy Mills, Ga.-Thi s invention consists In the 

arrangement of springs with the pivoted Qn d stationary beams of a cultl· 
vator. The springs are secured to the lIxed central beam and connected a t  
their free e n d s  w i t h  the pivoted a n d  handled side beams by means of 
staples or other equivalcnt guides .  By this construction, b y  operating the 
handles the side plows may b e  moved Inward or outward,as may be desired , 
and together or separately, as may be required. 

Improvement in Preparing Rnd Packing Water Colors. 
Edward L. Molineux, Brooklyn . N .  Y . -In preparing these improved 

colors, sheets of cardboard or o ther substance, properly prepared In any of 
the well  known ways to prevent them fran:. absorbing the colors, are 
painted with one or several coats of color in a damp state, prepared with 
su1l!cient sizing. As the coats of color dry, o ther coats are added until a 
mass of color of the desire d thickness has been formed. The sheets thus 
prepared are carefully dried ,  and cut Into pieces of any desired size and 
form. The sheets, pieces. or t a blets of color are then made into p ortfoU"s, 
albums, pocketb ooks, 01 oth er convenient forms. In using these tablets 
the amount of color required is rubhed off with a brush moistened with 
water, thus dispensing with the use of slabs or tiles for grinding or rubbing 
the cake colors . 

Improved Hay and Cotton Press. 
William H. McBurney, Sacramento City, CaJ .-Thls invention c onsists in 

an Improvement of the operative mechanism for hay and cotton presses.  
A pair of long levers are pivo tod a t  one end t o  strong posts near their up· 
per ends, the said posts riSing up from the platform a suitable distance 
from the front of the cas e .  At the o ther ends said levers project through 
slots in the front of the case, and are connected by short links with the nn
der side of the follo wer. These levers have a bar pivoted to them, the said 
bars being pivo ted to the free ends of other levers, which at their other 
ends are pivoted to the platform and also t o  the bars. These latter bars are 
pivo ted to the axis of the upper wheel of a pair of eccentric segmental 
wheels, arranged between posts so that the said axis and a strong hlock 
above are caused to rise by the turning of the lower wheel to force up the 
follower. By the short movement of the upper wheel, due t o  the eccen 
tr�c�ty o f  it. face and that of the lower wheel whereon It reets, a long 
movement is Imparted to the foll ower in consequence of the arrangement 
of the levers and the connections ; and in the last part of the operation 
when the resistance bas greatly increased, a considerable measure of the 
p ower Is transmitted through toggl e -j ointed bars, by which the leverage Is 
so Increased that the greatest force i s  obtained at the tinte It Is most 
needed. 

Improvement in Rolling Wire. 
William Wal ton and John T .  Fallows , Haughton Dale Mill s ,  Denton, near 

Manchester,  Englan d . -Thls lnvention consists, first, in rol1!ng two wires ,  
round or o therwise,  In .�.he same groove, or in recesses formed in the ctr� 
cumferences of rollers ;ln order to produce at one operation two wl�e8 o f  
t h e  required section, angle,  or other form. Tbe inv.ention consIsts, also, in 
making gro oves 01' recesses of an a:Q.gular or curved form In t4e circumfer
ence of one or both of the compressing rollers, the section of the grooves 
or recesses corresponding to the shape of the two angle Irons required, so 
that, when the wires are compressed In passing between the rollers , each 
assumes the shape of half of the groove or recess. These rolled wires are 
particularly adapted for making wire cards, but they may b e  used for other 
p urposes.  

Improved Row Lock. 
George C. Wilen ,  Philadelphia, Pa.-Thls invention consists In a bracke t 

or' bail hinged to the rail, or, rather, to a fllate through which the row lock 
passes, s o  that the row lock is support ed hy two bearillgs Instead of one 

and is kept steady and in working order. 
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Improved Refrigerator and Mode of Cooling. 

Jacob F. Schneider. Brooklyn. N. Y . . .... lgnor to hlm.elf and Philip Len
hart. of .ame place.-The object of thl. lnventlon I. to furnl.h to the pub
lic an improved refrlger .. tor which cool. and pre.erves the articles p<I .. ced 
therein without the u.e of Ice. The Invention I. ba.ed on the prinCiple of 
reduction of temperature by evaporation of liquids ; and con.ls,t. mainly in 
the application of very porous plate. placed In ves.el. filled with th e liquid 
to b e  evaporated. an d  arranged at the .Ide. and top. of the refrigerator. 
The liquid 11'111 gradually rl.e In the pl .. te ••  and. being expo.ed by the por
os,lty of the plate. to rapid evapor .. tlon, 11'111 reduce the temperature In the 
In.lde of the box. The porous plate. are connected. by .trlps.  to the .Ide. 
of the refrigerator. The lower part. of the plate . ..  re placed lu boxes, of 
suitable metal. The liq>1ld u.ed Is, preferably water. with .. .  mall addition 
of .alt and ... ltpeter for decre ... lng the temper .. ture and purifying the .. Ir. 
The porous plate. are obtalJ;)ed by the mixture of clay • •  and. sawdu.t. char
co .. l.  pulverized gla.s.  and a .lIght addition of sulphur. On forming and 
burning this compo.ltlon. very porous plate. are obtained. In which the 
I quid rlae. rapidly. which I. nece.sary for this purpose.  

Improved Revolving Rake Shoe. 
Almerin J. Taylor. Rome. Pa.-Thi. lnventlon consl.ts In .ecurlng the two 

section. of a rake .hoe detachably • •  o a. to bring the fnicrum directly under 
the rake he�d. The .hoe is made In two parts. exactly alike. about eighteen 
Inche. ln .length. which are beveled off at one end fer about .ix or .even 
Inche.. The part. ar e pl .. ced upon ,each other. long side to long .Ide. with 
their beveled end. pOinting In oppo.lte directions.  and are securely bolted 
together. In the adj acent edge. are formed half round notche • •  which. 
when the .ald part. of the .hoe are bolted together. form a round hole to 
receive and fit upon the rounded middle part of the rake head , The fulcrum 
I. brought directly under the r .. ke head. By thl. con.truction. a. the rake 
I .  revolved to dump the hay. the other .Ide of the .hoe will come in contact 
with and 11'111 .lIde along the surface of the ground. 

Improved Driving Rein Snpport. 
Wm. W. C .  Will.on. Summit Point. We.t V'a.-Thi. Invention relate. to 

mean. for preventing the u.ually .. nnoylng practice. which belongs to all 
draft quadruped ••  of .wltchlng the rein. out of their proper position and 
clamping them under their c .. udal extremltle •• 

Improved Farm Gate. 
Horace W. Mullennex. Alpine. N. Y . -Thl. Invention relate. to gate. 

which both turn .. n d  .lide. and con.l.t. In the Improved con.tructlon of 
the frame In which they .lIde . The gate when hung In the swiveled frame. 
c .. n be h .. lf opened. or more or le.s than half opened. by sliding It on the 
frame s ,  and can then, or in any p osition on said frames, be turned and 
fa.tened at either end to the gate post . 

Improved Spinninll' Mule. 
John J. Dewey. Queechee. Vt .-Thl. lnventioD. con.lsts of .. combln .. tlon. 

With the carriage of a spinning mule. of ge .. rlng. arranged for facllitatlng 
the running of the carriage In by hand (fir.t throwing off the driVing belt 
aud t;"rnlng the .pindles slowly) when the bobbin. are full and ready to be 
doffed • •  o that th e yarn m .. y be woun,d a few time. around the bottom. of 
the bobbin. to fa.ten It. and then run down below the bobbin. on to the 
splndle • • • o a. to b e  held. when the bobbin . ..  re doffed. ready to be run up on 
the new bobbin..  By thl. means It I. p o  •• lble to wind. upon the .plndle • •  
t h e  packing of fi n e  thread. f o r  holding t h e  bobbin. thereto b y  friction. 

Improvement in Dyeing Madder Colors. 
Frederick A .  Gatty. Accrington. England.-The.e Improvements apply to 

cotton fabric. and yarns printed. padded. or otherwise prepared with .. lum
Inou! mordant. for dyeing red color. with madder. gar .. nclne. extracts of 
m .. dder. artificlal .. lIzarlne. or other product. of madder. In place of using 
cow dung. or any known <lung .ub.tltute .  for the oper .. tlon commonly 
called dunging or clean.lng. solution. of so .. p or .olutlon. of fatty acids or 
resin. are employed. c ombined with .oda. p otash. or ammonia. or their 
respective carbonates.  or emul.lon. of 011 ••  or the waste s o  .. p liquor. 
of c .. lIco printer. and Turkey red dyer.. The object of u.lng the Ingre_ 
dients n .. med above In lieu of cow dung or dung .ub.titute. is to combine 
a certain quantity of fatty re.lnou. matter with the mord .. nt In order to 
obtain brighter color.. By these means red color. slmUar t o  Turkey red 
are obtained without going through the tedious and expen.lve proce •• 
of oiling. 

Improved Puddling Furnace. 
John Heatley. Harrisburgh. Pa.-Thls inventlon conslsts In a .tove. placed 

n the center of melting chamber. and provided with Inlet and outlet 
openings thereinto and therefrom ; in the cover gf a melting chamber ar
ranged to rotate thereover and thus to carry .. round therewith the stirrer.; 
In a bed vertlc .. lly movable en .. sh .. ft . ..  nd provided with arc .Iot. at e .. ch 
end. In which the stirrers are moved so as to give a double adju.tment ;  In 
a b ottom In which the metal I. stirred. connected with the water In pan by 
Intermediate heat-conducting bars ; In a bar made In two or more piece. 
clamped together on .haft and j ournU. of .tlrrer block. ; In a revolving 
cover. having a .erle. of pendent fan blade. ; and in vibratory regulator. 
applied to the .tlrrer. . The.e features .  taken together. form a very gre .. t 
Improvement In puddling furnace •• n o t  only rendenng them c .. pable of 
producing a better article of metal but in greater quantity. 

Improved Iron Ore Separator. 
Alexander Goodhart. Newv1l1e. Pa.-Thl. lnventlon con.i.ts ln separating 

dirt from ore by drying them both together and then det .. chlng the dirt by 
concu •• lon. It al.o con.l.t. In a new mode of combining Instrnment .. lItie. 
for drying the ore and dirt and for detaching the latter. 

Improved Soldering Apparatus. 
Wm. D. Brooks . Baltimore. Md.-Thl. lnventlon relate. to meanl where

by the Inten,se heat of the blow 1'lpe. IB prevented from comlng lnto t o  clo.e 
proximity with the can by an Intermediate rotary soldering tool ; al.o to 
pecullarltle. of con.tructlon In the .olderlng tool ; 0.1.0 to a novel mode of 
constructing the bolt which couple. together the .ectlon. that embrace the 
water, gas and air cha.mbers ; also to a novel mode of constructing a rotary 
tool Int"nded to . older 

'
a cap to the b o dy of .. can without wasting the s old

er and .mearlng It on cap or head ; and also. to .. metho d of constructing 
and putting together the gas and air chamber • •  0 that they can be readily 
.eparated In ortler to substitute larger or .m .. ller burner •• 

Improved Fire Place. 
Fraderlck Proudfoot. Toronto .  Canada.-Thl. Invention con.lsts chiefiy 

of a fire place. which I. provided with an open front and back and a .lngle 
fuel or fire chamber to enable It to be In.erted Into partition wall. of rooms 
for heating two adj .. cent compartment ••  and .0 arranged that It can be 
rcadUy converted Into a .Ingle or one front fire place. The Invention fur
ther consist. In the provl.lon of a .u.pended fire or fuel ba.ket loc .. ted In 
the chamber of the fire place. and po •• easlng a tubul .. r .hank which I. ad
utable on a .tatlonary tubular post • •  ald b ... ket being al.o provided with 

Counterbalance weights to c .. use the same to be elevated Into the chimney 
when the fuel I. removed. The Invention al.o oon.lst. In the use or com
bination with .uch a fire place of a .team generating boiler or tank. and 
pipes to convey .te .. m to the fire basket for .. Iding the combu.tlon of the 
fuel. while the .urplus .team IS conveyed t o  the dome for radi .. tlon . ..  nd 
finaliy to the chimney. 

Smoke and Gal! Consuming Fnrnace and Steam Generator. 
Oliver W. Ketchum. T,oronto. C .. nad ... -Thls lnventlon consl.t. of a steam 

boUer with .. vertic .. l .. ir-tlght oyllnder situated In the boiler and contain. 
Ing the fuel. which cylinder I. fiared tow"",ds the bottom and i. clo.ed at 
the top with an alr-tlght door opening inwards. The Invention 0.1.0 con.lst. 
n providing the boiler on the Inside with c oncave projection. running 

through Its length In both .Ide. above the pipes referred to and above the 
water lIne • •  o tllat the ebullition. of water above .ald pipe. and cau.ed by 
e .cape of gas .. re thrown back Into the middle of boiler. It also con.l.t. ln 
providing the dome of boiler with concave pieces of Iron resting one upon 
the other. con.tructed with .pace. between each .. nd between the side. of 
dome t o  act a. additional defiector ••  

Improved Twistinlr and Donbling Machine. 
Albert H. Carroll. Baltimore . Md.-This Invention relate. to mean. by 

whloh ,the twister. 1Iyer gr spindle or twiot plate of the twlotor and feed 
roll. of s!>me tWister or cord·maklng maohlne m .. y be mllde t o  ce"se their 
operation automatically Whenever " thread I. broken or full number of 
end. ceaoes to be supplied to the roller • •  

Improved Steam Engine Governor Valve. 
Elijah Ware . Norfolk. M ..... -The invention con.l.t. in the improvement 

of governor valve. . Opening. are m .. de In the side. of the v .. lve ••  which 
.. 11011' the .team to enter the chambers In the .hell.. There may be four of 
the.e opening. and ch .. mber •• • 0 a. to b .. lance the v .. lve when It I s  made of 
large diameter. An arm I. attached to the valve .tem and connected to 
the governor. by mean. of which the valve I. p .. rtl .. lly revolved. The valve 
I. made .lIghtly tapering in the .hell . so that any wear may be taken up 
readily and the valve made .team tight. The valve 11'111 work equally w'ell 
in eltuer direction . .. nd the .team may enter and be disch .. rged from either 
of the ,opening.. Plug screw. are provided. by the removal of either of 
which the position of the valve can be seen .0 that It can be v .. rled or .et 
by .lght . A small hole I. made (one or more) In the top of the v .. lve to 
equ .. lize the pres.ure . 

Improved Mold for Forming Bnildlnlr Blocks. 
Andrew Derrom. Paterson. N. J.-The Invention con.l.t. In an Improved 

con.truction of a concrete or brick mold. To'form the block . ..  mold or 
box. of the proper .ize and shape .  I. con.tructed. with the .Ides hinged 
together .o a. to allow the box to be thrown entirely open. Wh en the box 
I. In use. the side. are held In place by suit .. ble fastenings . A false bottom 
Is arranged by which to remove the block from the mold until It I. hardened. 
After locking the .Ide. of the box together. a layer of stone I. placed In the 
box. and liquid cement Is poured In until all the crevices between the 
.tones are filled. , Another 1!lyer of .tone or brick Is then Inserted. more 
cement added and 80 on unUi the box IE filled. The cement 11'111 .et .u:tli
clently In a few mlliutes to 'allow the box to b e  turned .0 as to bring the 
fal.e bo ttom down. when the fa.tenlng. may be loo.ened and the .Ides 
turned down. The block may then b e  removed by mean. of and on the 
fal.e b o ttom. and set away to dry. while the box Is ready to be u.ed agaln. 

Improved Machinery for Spinninlr and Donblinlr. 
Thoma. Henry Ru.hton and Robert Tongue. Bolton. England.-The object 

of the first part of this Invention Is to .Impllfy the gearing of band .. n d  .elf
acting mule. for producing the after .tretchlng .. nd for giving motion to 
the front roller during the twl.ting at the he .. d;  0.1.0 to render .elf ' actlng 
mules .ultable for spinning fine number •.  Secondly.ln .. n Improved arrange 
men t of mechanl.m for lOCking edge f .. lle •• and for unlocking the long. 
lever forming parts of a .elf acting mul e .  

Improvement in the Mannfactnre ot Gas. 
Frederick A. Sabbaton. Troy. N. Y.-Thl. invention con.l.t. ln the adapt

ation or application to a gas retort of a combined .team and .. Ir injector, 
where by the tar from the hydraulic main or other go.. depository I • •  In fine 
.pray. forced under the retort and con.umed. The Inj ector I. applied for 
the purpose of con.uming the coal tar or other gas depo.lt produced I n  the 
manufacture of ga ••  thus .avlng a largo amount of fuel u.ed In heating the 
retort . ..  nd .0 arranged that the co .. l tar or other gas deposit from the 
hydraulic main or other pl .. ce of depo.lt IS carried direct to the Injector. 
which Is compactly arranged above the furnace door. By mean. of a cur
rent of .team. a .pray of tar or other gaB depo.lt. In combination with 
.. tmo.pherlc air. I. torced Into the fire box or furnace. and there con.umed. 

Improved Stncco Cornice. 
Andrew Derrom. Paterson. N. J.-The object of this Invention I. to facil

itate the construction of cornice. or o ther ornament. of plaster. cement. 
or other composition at place. distant from tho.e .. t which .uch ornament
ation is to b e  finally and permanently applied. At present It i. an Item of 
con.ider .. ble expen.e and .ome Inconvenience to form ceiling and panel 
ornament. of pla.ter or .Imllar .ubstance. chlefiy becau.e the ornaments 
must be formed on the spot on which they are to remain. thus expo.lng the 
arti.an to every Inconvenience of angle • •  high ceiling. etc. The Invention 
consl.t. In oon.tructlng .uch ornament. on and around a trame work 01 
wood or metal • •  0 that by .uch frame work the brittle or fragile sub.tance 
of the ornament. will be strengthened. Thu. made. the ornaments. what
ever their length or .ize' rn be .afely tran.ported from place to pl .. ce. and 
firmly attached by screW • •  pin •• or other means to the walls or ceiling. and 
each other. 

' 

Improved Door ()heck. ' 
George E. Rlttenhou.e. Akron. O.-This Invention Is an Improvement In 

the cl .... of device�, adapted !o be appli'ild t o  idoor. for holding tl)em open 
at any de.ired .. ngle ; and It con.l.t . ,  In a pivoted catch lever. a n otched 
circular plate, and .. rod. all arranged to adapt the lever to be locked In va
rious po.ltlon •• and thereby hold the rod engaged with the fioor. 

Value of Patents, 
AND HOW T O  OBTAIN THEM. 

Practical Hints to Invontors . 
ROBABL Y no Inve.tment of 8 .mall .UIll of money bring. a 
greater return than the expen.e Incurred In obtaining a patent 
even when the invention Is but a small one. Larger inveutlons 
are found to pay corre.pendingly well. The names of Blanchard. 
Mor.e. Bigelow, Colt. Erlo.son. Howe. McCormick. Hoe. and 
other ••  wh o have ama.sed Immense fortunes from their Inven
tion .. .. re well known. And there are thou.and. of othe!s who 
have realized large .um. from their patents. 

More than FIFTY THOUSAND Inventors h .. ve availed them.elves 
of the .ervlce. of MUNIf & Co. during the TWENTY-SIX years 

thev have acted a • •  ollcltor. and Publl.her. of the, SCIENTIFIC AMERICAN. 
Thev .tand .. t the 'he .. d In thi. clas. of buslne •• ; and their large corps 
of 8�.I.t .. nt •• mo.tly .elected from the rank. of the Patent O:tlice : men cap
able of rendering the be.t .ervlce to the Inventor. from the experience prac
tically obtained while examiner. In the Patent O:tlice : enables MUNN & Co. 
to do everything appertaining to patent. BETTER and OHEAPER than any 
other reliable agency. 

HOW TO � ThI. I. the clo.lng Inquiry In � nearly every letter. de.erlhlng 

OBTAIN 
some Invention which come. 

b€.t to have a .earch made at the Patent O:tlice. Such a mea.ure often ... ves 
tb e cost of .. n application for a patent, 

' 

Preliminary Examination. 

In order to have .uch .e .. rch. make ou, a written deSCription of the Inven . 
tion. ln your own words. and a penCil. or pen &:nd ink. sketch. Send the.e.  
with the fee of $5. by mall. addreso,d to MUNN & C o  • •  87 Park Row. and In 
due tIme you will receive an acknowledgment thereof. followed by a writ. 
ten report In regard to the p .. tentabllIty of your Improvement. Thi • •  peclal 
.earch I. made with great care. among the model. and patent. at W ... hlng
ton. to ascertain whether the Improvement pre.ented 13 patentable. 

Rejected Cases. 
Rejected c ... e • • or defectlYe l'apers. remodeled for parties who have made 

applications for themselves. or through other agents. Term. moderate . 
Addre •• MUNN & Co .• • tatlng particulars. 

To Make an Application Cor a Patt'nt. 

The .. pplicant for a patent .hould furnl.h a model of his Invention If BU •• 
ceptlble of one . ..  Ithough .ometlmes It  may be dl.pen.ed with ; or. If the In
vention be a chemical production. he must funli.h .ample. of t;he Ingredi
ents of which his compo.ltlon consi.t.. The.e .hould be .ecurely packed 
the Inventor'. name marked on them . and .ent by express. prepaid. smali 
models. from a distance. can often be .ent cheaper by mall. The .afe.t 
way to remit money i. by a draft. or po.tal order. on New York. payable to 
the order of MUNN & Co. r,erBons who live In remote part. of the country 
can u.ually purcha.e draft. from their merchant. on their New York cor
re.pondent • •  

Caveats. 
Person. deSiring to file a caveat can have the papers prepared in the .hort. 

e.t time. by sending " .ketch and de.crlptlon of the lavention. The Govern
ment fee for a c .. veat is $10. A pamphlet of advice regarding applications 
for patent. and caveats is furnl.hed gr .. tls. on .. ppllcatlon by mall. Addre •• 
MUNN & Co • •  87 Park Row. New York. 

Reissues. 
A relsoue I. granted to the Original patentee. hiS heir •• or the as.lgnees of 

the entlr6 lnterest. when. by rea. on of .. n In.u:tlicient or defectl"e specifica
tion. the �rjginal patent is Invalid. provided the error h,. arl.en from Inad
vertence. accident. or mi.take, without .. ny fraudulent or deceptive inten
tion. 

A patentee may. at hi. option. have In his rels.ue a separ .. te patent for 
each dl.tlnct part of the Invention comprehended In hi. original appllcatlon 
by paying the required fee in each ca.e. and complying with the other re
quirement. of the law. a. ln original applications. Addres. MUNN & C o . ,  
87 Park Row. f o r  full particulars. 

Design Patents. 
Foreign de.lgners and manufacturer •• who .end goods to thi. country 

may .ecure patent. here upon their new pattern •• and thus prevent other. 
from fabricating or .elllng the .ame good. In thl. mar!;:et. 

A patent for a de.lgn may be granted to any per.on. whether citizen or 
alien, for any new and original design for 8 manufacture. bust, statue, alto 
reUevo. or bas relief ; any new and original de.lgn for the printing of WOOl 
en, silk, cotton, or ot'tler fabrics ; any new and Original impression, orna
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked Into any article of manufacture. 

DeSign patent. are equally a. lmportant to citizen. as to foreigner.. For 
full partloular • •  end for pamphlet to MUNN & Co . •  8'1 Park Row. New York' 

Foreign Patents. 
The population of Great Britain I. 31.000.000 ; of France. 8'1.000,000 ; Bel. 

gium, 5,000,000 ; AustrIa, 36,000,000 ; Prussia, 4O,OOO,ruo ; and RUSSia, 70,000,000. 
Patent. may be .ecured by American citizen. In all of the.e countries . 
Null' Is the time. while business I. dull at home. to take advant9.ge <:1 the.e 
Immense forelgIl lleld.. Mechanical Improvements of all kinds .. re always 
in demand in l!Jurope .  There will never be a better time than the present 
to take patents abroad. We have reliable busln ... s cennectlon. with the 
prinCipal 9"pltals of Europe. A large share of all the patent • •  ecured In 
foreign countries by Amerlc .. ns are obtained through our Agency. Address 
MUNN & Co . •  37 Park Row. New York. Circulars with full Information on 
foreign patents. furnished free. 

Value' oC Extended Patents. , 
Did patentees realize the fact that their Inventions are likely to be more 

productive of profit during the seven year. of extension thaJl the fir.t full 
term for which their patent. were granted, we think more would avail them
selves of the exten.ion privilege. Patent. gra'lted prior to 1861 may be ex
tended for .even yeal's. for the benefit of the l'lventor. or of hi. heir. III case 
of the decea.e of the former. by due appllcatl'Jn to the Patent O:tlice. nlnety 
day. before the termination of the patent. The extended time Inures to 
the benefit of the Inventor. the a.slgnee, u"der the llrot term having n o  
rights uuder the extension. except by special agreement. The Government 
fee for an extension I. $100. ana It Is nece.sary that good profe •• lonal .ervlce 
be obt .. lned to conduct the buslne •• before the Patent O:tlice. Full informa' 
tl on as to exten.lon. may be had by addre.sl ng MUNN & Co . •  87 Park Row. 

Trademarks. 
Any per.on or firm domiciled In the United State ••  Or any firm or corpora

tion residing In any foreign country where similar privilege . ..  re extended 
to citizens of the United State • •  may regl.ter their de.lgns and OBtain pro. 
tectlon. Thl. l. v6l'11 1mportant to manufacturer. in this country. and equal. 
ly so to foreigners. For full particular. addres. MuNN & C o  •• 8'1 Park Row 
New York. 

Canadian Patents. 

On the fir.t of September. 1872. the new p .. tent law of Canada went Into 
force. and patent. are now granted to citizen. of the United State. on the 
.ame favorable term. a. to citizen. of the Dominion. 

In order to apply for a patent In Canada. the applicant must furnl.h a 
model • • peclfication and duplicate drawing •• • ub.t .. ntlally the .ame a. In 
applying for an Amerlc .. n patent. 

The patent may be taken out either for five years (government fee $20) or 
for ten years (government fee $40) or for fifteen year. (government fee $60) . 
The five and ten year patent. may be extended to the term of fifteen yearo 
The formalities for extension are simple and not expenslve� 

American Inventions. even If already patented In thl. country, can be 
patented In Canada provided the American patent Is not more tl1an One yellr 
old. 

All per.on. who de.lre to take out patent. In Canada are requested to 
communloate with MUNN & Co . •  8'1 ral'k Row. N. Y . •  who will give prompt 
attention to the bu.lne.s and furnish fnll instruction. 

Copies oC Patents. 

Persons de.lrlug any patent Is.ued from 1836 to November 26. 11l1l7. edn be 
.upplled with o:tlieial copies �t a reasonahle cost. the price depeni'Jng upon 
the extent of drawing. and length of, specUcatloD. 

Any patent Ik.ued since November
'27. 186 1. at which time the Patent O:tlice 

commenced printing the drawings and .peelfications. may be had by remit 
ting to tWa o:tlice $1. 

A copy of the claims of any patent Issued .lnce 1886 will be furnl.hed 
for $1.  

When ordering copies. please t o  remit for the same ... above. and .tate 
n .. me of patentee . title of Invention . ..  nd date of patent. Addre •• MUNN 
& Co •• Patent Sollclter •• 8'1 Park Row. Now York cltV. 

to this o:tlice. A positive an
.wer c .. n only be had by pre.entlng a complete appllc .. tlon for .. patent to 
the Comml.sloner of Patent.. An application con.l.t. of a Model Draw
Ing • •  Petition. Oath. and full Specification. V'arlous omclal rules and for
malltle. mu.t al.o be ob.erved. The e!fort. of the Inventor to do all this 
buslnes. him.elf �re generally without .ucce... After great perplexity and 
delay. he Is u.u .. lly glad to seek the aid of person. experienced In patent 
bu.lnes .. .. nd have .. 11 the work done over again. The be.t plan Is to s olicit 
proper advice at the beginning. If the partie. consulted are honorable men" 
the Inventor may .afely confide hI. ldeas to them they 11'111 advl.e whether 
the Improvement Is probably patentable. and 11'111 give him all the directions 
needful to prottlc t  hi. rights. 

MUNN & Co. will be happy to see inveutors In person. at their. Office. 6r to 
advl.e them by letter. In alteases. they may expect .. n lionest opini"'ll. FOl' 
.uch con.ultatlon •• opinion . ..  nd advice. no charge /8 made. Write pllinly; 
do not u.e pencll. nor pale Ink : be brief. 

How' Can I Best Secure My Invention 7 
Thl. is an inquiry which one Inventor naturally a.k. another. who has had 

.ome experience In obtainIng patent.. BI. an.wer generally Is ... follow • . 
and correct : 

(Jon.truct .. neat model. not over a foot in any dimenslon-smaller if pos· 
.ible-and .end by expre.s. prepaid. addre •• ed to MUNN & Co • •  S'7 Park Row. 
New York. together with .. deSCription of it. oper .. tlon and merit.. On re
ceipt thereof. they will examine the InventIOn carefully. and advise you a. 
to it. patent .. blllty. free of charge. Or. If you have not time. or the mean. 
at hand. to con.truct a model. make a. good a pen lind Ink sketch of the 
ImproVeIllent a. possible and send by m .. n. An an.wer as to the pro.pect 
of a patent 11'111 be receIVed, usually. by return of mall. It Is BOIlletlme. 

All buslne •• committed to our care. and all con.ultatlons, are kept 81lC1'et 
and 8trlctly confidential. 

In all matter. pertaining to patents. suOh as conducting 'Interferences , 
procuring extensions. drawing ... slgnments. examination. Into the validity 
of patents. etc . • • peclal care and attention is given. For Info=tlon. and 
for pamphlet. of In.tructlon and ad'VJce 

Addre •• 
MtrNN &: CO •• 

PUBLISIililRS S CIEN TIFIC AMERICAN . 
3 '2'  Park Row, New York. 
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fJ.u�iut�� aud �tr�oual. 

The Char(Jefor in8ertion under thi8 head i8 $1 a Line. 

Nickel Plating-A SUj)erior, warranted 
mode, fully approved in every Instance, for sale and 

eferences given by A. Scheller, 121 Forsyth St., N. Y .  
Catalogue o n  Transmission o f  Power b y  

Wire Rope. T .  R. Bailey & Vail . 

A Hotchkiss Pat. 60 lb. Hammer for Sale
low. E. & R. J. Gould, Newark, N. J .  

Wanted-A Lathe, o r  Hollow Mandril, for 
turning poles 9 to 10 ft. long, and with gradual swell In 
middle, or the address of parties owning such, and wil
ling to turn said poles.  Jno. N. Fuller, box 123, Cleve
land, Ohio . 

No Bolts, no Keys, no Set Screws used in 
C oupling or Pulley Fastening. Shortt's Patent Coup
lings, Pulleys, Hangers and Shafting a Specialty. Orders 
promptly filled. Circulars free .  Address Shortt Manu
facturing Company, Carthage, N .  Y. 

Cabinet Makers' Machinery. T .RBailey&Vail. 

Machinery at the Vienna Exposition. See 
the Vienna correspondence of the Boston Journal Of 

Commerce, $3 a year. 
Lathe for Sale-One first class screw cut

ting, swing 21 inch by 8 feet .  Nearly new . Otto Steen, 
Enterprise,  Miss . 

Small Machine Shop for Sale. For particu
lars, address the Abb ott M'f'g C o . , S eneca Falls, N.  Y. 

Explosive Bullets for repeating rifles. Sen? 
for CirCUlar. John P. Moore's Sons, Z04 Broadway, N . \ . 

Wanted, by 1. Houck, of Clarksville, Albany 
Co.,  N. Y . ,  a small Portable Engine on Wheels . 

Freeland '1'001 Works (late A. M. Freeland), 
560 West 34th St., N. Y. Machinists' Tools a specialty. 

Improved Automatic Hub Mortiser, Hub 
Turner, Hub Borer, Spoke Lathe, Tenoner, Throater and 
Spoke B e lting Machinery. Address Defiance Machine 
Works, Defia.nce, Ohio .  

Nye's Sperm Sewing Machine Oil is the Best 
n the world. Sold everywhere In bbls.,half bbls., cons and 

boltles, at lowest prices. W. F. Nye, New Bedford, Mass. 

For Sale-One Slotter, 12 in. stroke, N. Y. 
Steam Engine Co. Makers. In use but 2 years, and In first 
claEs order. Price $1,000. Address Geo ,  W. Grice, 1340 
Beach St. Philadelphia, Pa, 

Belting-Best Philadelphia Oak Tanned· 
c. W. Arny, 301 and 303 Cherry Street,  Philadelphia, Pa . . 

Stave & Shingle Machinery. T .RBailey &Vail. 
Washing Machine-Best, $3.50. Easy work. 

Clrcnlars free. J .K. Dugdale,Whitewater.Wayne co. ,  Ind. 
Stationary Engines; Double and Single Cir

cular Saw Mills ; Portable Farm Engines mounted on 
trucks with Iron Water Tank, Steam Jacketed Cylinder 
and Balance St eam Valve, the only Portable Engine 

ade with Steam Jacketed Cylinder and Balance Steam 
alvc. Send for Descriptive Circular and PriCl� List to 

the Mansfield Machine Works, ManSfield, Ohio. Liberal 
discount t o  agents . 

Nickel and its Uses for Plating, with gene
ral description. Price 50c . a copy, mailed free, by L. & 
J. W. Feuchtwanger, 55 Cedar St., New York. 

For Solid Emery Wheels and Machinery, 
I!en d  to the Union Stone Co . ,  Boston, Mass . t for circular. 

A.ll Fruit-can Tools,Ferracute,Bridgeton,N.J. 
Sure cure for Slipping Belts-Sutton's pat

ent Pulley Cover is warranted to do double the work 
before the belt will slip . See Sci . Am . Jnne 21st, 1873, 
Page 389. Circnlars free .  J . W.Sutton,95 Liberty St. ,N.Y. 

The Ellis Vapor Engjpes,with late improY!l: 
ments, manufactnred by HaSkins Moohine C9mpany, 
Fitchburg, Mass. 

The Best Smutter and Separator Combined 
I n America. Address M. Deal & Co.,  Bncyrus, Ohio. 

Damper Regulators and Gage Cocks-For 
the best, address Murrill & Keizer, Baltimore, Md. 

The Berryman Heater and Regulator for 
Steam Boilers-No one nSing Steam Bailers can afiord to 
be without them. 1. B. Davis & Co. 

Brown's Coalyard Quarry & Contractors' Ap
paratus for hoisting and conveying material by Iron cable, 
W.D. Andrews & Bro. 414 Water st.N. Y. 

Five different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
larger sizes have a rallge of over two miles. These arms 
a.re indispensable in modern warfare. 

Gauge Lathe for Cabinet and all kinds of han
dles. Shaping Machine for Woodworking. T .  R. Bailey 
& Vall, Lockport, N .  Y. 

The Berryman Manuf. Co. make a specialty 
of the economy and safety in working Steam Boilers. 1. 
B. Davis & Co., Hartford, Conn. 

Grain, Paint, Ink, Spice and Drug Mills. 
BOBS Bro 's, 85 First Street, Williamsburgh, N. Y. 

Drawings,Models,Machines-All kinds made 
to order. Towle & Unger Mf'g Co., 30 Cortlandt St., N.Y. 

Key Seat Cutting Machine.T.RBailey & Vail. 

Cheap Wood-Working Machinery. Address 
M. E. Cochran & Co., Pittsburgh, Pa. 

Peck's Patent Drop Press. For circulars, 
address MilO, Peck & C o  .. New Haven, Conn. 

Steam Fire Engines,RJ .Gould,N ewark,N .J. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertisement, 
Andrew's Patent, inside page. 

Machinists-Price List of small Tools free ; 
Gear Wheels for Models, Price List free ; Chncks and 
DrillS, Price List free. Goodnow & Wlghtman, 23 Corn. 
'hill, Boston, Mass. 

The Berryman Steam Trap excels all others. 
The best is always the cheapest. Address I. B. Davls & 
Co .. Hartford. Conn. 

For best Presses, Dies and Fruit ·Can Tools; · 
Bllss & Wllliams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

For Solid Wrought-iron Beams, etc., see ad
vertisement. Address Union li on Mills, Pittsburgh, P •. , 
for lithograph, etc. 

Parties desiring Steam Machinery for quar
rying stone. address S·team Stone Cutter Co . .  Rntland,Vt . 

4 Hydraulic Presses and Jacks, new and see
on d  hand. E. Lyon, 470 Grand Street, N e w  York. 

Rubber Machinery of all kinds manufac
tnred by W. E. Kelly, New BrunswiCk, N. J. 

Buy Gear's Improved Automatic Dovetail
ng Machine, Boston. Mass. 

Portable Steam Engines for Plantation_ 
Mining, Mill work, &c. Circular Saw Mills complete for 
business. First class work. Simple, Strong, Gnaranteed. 
Best Terms. Address the Old Reliable John Cooper En. 
glne Mfg. C o . , Mt .  Vernon,  o. 

Buy Iron Working Machinery of Gear, 
Boston, Mass. 

Boring Machine for Pulleys-no limit to 
capacitv. T. R. Bailey & Vail, Lockport, N. Y. 

Jdtutifit �mmtau. 
Steam Boiler and Pipe Covering-Economy, 

Safety, and Durability. Saves from ten t o  twenty per 
eent. Chalmers Spence Company, foot East 9th St., New 
York-I202 N. 2d St., St. Louis , Mo. 

Covering for Boilers and Pipes . The most 
economical and durable article in use. Took first prize 
at American Institute Fair. Van Tuyl Manufacturing 
Company, 528 Water Street, New York . 

W. N. B. asks : Can I use tubes both above 
and below a Whitelaw or Barl\:er wheel, and have the 
same percentage of p ower from the water which I 
should got lf I to o k  it only above or below ? I wish to 
try it to counteract the pressure of water which I find 
when i t  is  taken from either onl y .  The friction on the 
step is so great that it will not stand, as, if taken from 
b el o w ,  the wheel cannot be held down without great 

loss of power. I Intend to try it under a head of 220 
feet with a wheel of 4 fe e t  diameter, with openings for 
discharge pipe s  of ,.x4 Inches .  How many horse po wer 
can I get uslng 68 per cent of the water ? How many 
revolutions will the wheel make ? 

P. G. asks if oyster shells, standing in a 
heap for a number of years, are as good as new shells 

for making lime for building purposes . 

S. A. D. says : In eating canned fish one fre
quently finds the vertebrae and large bones holding their 
form and crushing under the teeth like wet chalk j while 
the smaller bones are completely absent.  By what pro
cess are the small bones thus robbed of their bony 
structure aud destroye d ? 

C. D. R asks where paper or pulp is being 
made from palmetto leaves.  

H. H. asks : What kind of varnish or 
paint should b e  used for coating the back or metallic 
part of covered cloth coat bnttons, so that the short 
edge can b e  turne d  without breaking or c.racking the 
varnish ? 

N. C. says : I have a great deal of trouble 
every year in branding my cattle.  I have to lasso and 
throw them down, tieing them fast j then I heat an iron 
an,l burn the brand in the hide. Could not some of our 
scientists invent Borne acid that would leave a mark on 
the hide, preventing the growth of hair and "ave the 
torture to the animal by burning ? 

W. L. says : I am troubled with a hissing 
noise in my left ear, the result of cold caught last fall, I 
think. Do any of your readers know of a remedy, or of 
anything that will alleviate the noise ? 

S. N. G. would like to know the process of 
making crystal or sponge gold for dental purposes . 

J. L. C. asks for a preparation that can be 
used (in liquid form) for cleaning and removing heat 
stains from hot finlsh e ll  work, such as cylinder heads , 
s team chests, etc. 

B. F. B.  asks if there is anything in the 
manufacture of articles made of malleable cast iron. 
which renders them liable t o  rnst. " I  have had trouble 
with things made partly of common cast iron and partly 
of malleable cast iron, from the malleable parts rus t 
Ing." 

B. F.  B. says : I have tried the process given 
in the SCIENTIFIC AM.ERICAN for japanning small iron 
articles,  by placing the articles in an iron kettle with 
bituminous coal and setting the kettle on a fire, and I 
c.mnot make it work . · Should the cover of the .vessel 
be luted on, and should any particular coal be nsed,and 
how long should the baking con tinue? 

W. S. asks how best to cut glass tubing 
into various length s .  

W. M. McD. asks : Is there anything which 
w!ll kill coal tar on wood, so that the latter can be 
painted in light colors without danger of the dark hue 
coming throngh again ? 

F. A. S. asks for directions for constructing 
a stove for drying fruit, etc., which w!ll not change the 
color. 

A. B.  W. asks how to make logs durable. 
They are placed underground, t o  conduct water. 

A. B. W. ask s : 'What is the best method 
for hardening gold, silver, and brass pin t ongues, links, 
and eyes for sleeve buttons, etc. ? 

A. J. B. asks for the best means of separa
ting the base metals from silver and gold ores. 

B. F. B.  says : I find need of a portable 
lamp for car lise, and am engaged in getting one up, but 
am troubled as to what t o  burn in it. Is there any all 
except whaM oil that will burn without a chimney, or is 
there any device for burning kerosene without ... chim
ney, which i's successful ? 

P. P.,  Jr., will find directions for black en
amel on iron, on p . 203, vol . 28.-C. T.  S.  and E . B .  T.  will 
find a reCipe for gold lacquer on p. 299, vol . 28.-P. B .  
can blue his steel articles b y  using the process described 
on p .  10, vol. 25.-J . W. will find a waterproof cement 
for leather described on p . 119, vol. 28.-J . C .  M .  will find 
directions for thawing out frozen water maIns on p .  266, 
vol. 26.-C . T. S. should read the last few numbers of 
our j onrnal, in which full directions for tempering steel 
for all pili'poses are given . 

J. H. says : We are desirous of coating the 
Inside of a wrought iron stand pipe, of 126 feet hight, 
with some material for preventing rust. The use of 
soluble glass has o ccurred to me : will it answer,for any 
length of time ? Answer : If the pipe Is snbjected to 
changes of temperature or t o  sudden shocks, the glass 
coating would be liable to crack and break ofi·. Proba. 
bly the best coating for your pipe would be that used 
by the cities of New York and Brooklyn and largely em
played In England . Heat coal tar pitch Cfrom which 
the naphtha has been distilled, and which has the con
sistency of wax when cold) to a temperature of 3000 
Fahr., and dip the pipe into It, retaining it there until 
the metal has acquired the same temperature. The plpe 
must be free from rust and perfectly clean, before dip
ping. It is well t o  cover It with linseed oll, before 
coating it with the coal tar pitch. 

V. W. K. asks : Will a machine have the 
same power if driven by a 10 Inch pulley that it now has, 
being driven by a 20 inch pulley, face speed of both pnl
leys being the same ? Answer : Yes, if the belt does not 
slip any more, after the change Is made, than It <lid for. 
merly, 

G. Van H. say� : I have a bored well 200 
feet deep, 5 inches in diameter, which has 50 feet water 
in It .  I propose putting In a pipe 1)4 inches in diameter 
with a cyli nder 3 inches in diameter. I shall use a win d 
mill to ralse the water. Now how deep shall I place the 
cylinder In the well to get the best result ? Answer : Put 
your pump within 20 feet of tbe level at which you are 
always s ure to have water. 

S .  asks : Are there any glasses made which 
will enable a shortSighted eye , now able to read ordina· 
ry type at a distance of 3 inches without glasses, to read 
at 2 feet or more ? Can such glasses be used in spectacle 
frames ?  Answer : You can probably get such glasses 
from a good optician . They could be used in spectacle 
frames, but if they were very thick, the ordinary frames 
would not answer, and a special form would be required. 

E B. asks : Can you inform me how I can 
rid a h0use of cockroaches ::>  Answer : Arsenic in the 
form of Paris green,  placed In the crevices of the tIoors 
near the sinks, is much used for the purpose.  It is  sure 
death to the roaches-and other members of the family 
who swallow It. 

C. B. U. asks : Can you inform me of any 
method or liquid to dissolve or clean hard polish, such 
as piano varniSh, fro m carvings, without sand papering 
or o therwise scratching the wood ? Answer : Try alco .. 
hoI, or a mixture of alcohol with chloroform or ether. 

J. N. J. asks : Why is it that farms on the 
lakes that were high and dry fifty years ago are now 
abandoned, and water standing on them ? Does the 
water rise higher now than it did then ? Answer : Care
ful observations of the coast line for a series of years 
have shown that there is a regular depression lof the 
land going on in one section, and a steady elC;:!vation in 
another. The cause of this Is ascribed by many to the 
Internal cooling of the earth, causing expansions and 
contraction s .  

J. E. says : I have a cistern from which the 
water Is pnmp e d  through a leaden pipe running to the 
bottom of the cistern. What can b e  attached to the end 
of the pipe in the cistern t o  act as  a filter ? The water 
at certain seasons tastes badly ; can this b e  remedied 
by any thing nsed to pass the water through ? Answer : 
Put the cnd of the pipe into a barrel filled with charcoal. 
This will filter the water very well ; and unip-ss the 
water is unusually dirty, it will work for two or three 
months, when it will require to be cleaned out. 

A. W. S. asks : Will you please explain the 
cause of the following ? A line of pipe for the purpose of 
transporting oil Is laid from a, It pnmplng station, over 

an elevation of 300 feet, at C,  t o  the iron tank at D.  The 
p ump at a has a 12 inch steam cylinder, and a 4 Inch oil 
cylinder, alid 24 inch stroke.  It Is driven by a boiler of 
50 horse power, which .arrles 80 Ibs. of steam . The pipe 
i s  made of wrought iron, with a lap weld, and has an in
side diameter of 2 Inche s. When pumping at the rate of 
100 barrels per hour, the pressure at B ,  as shown by the 
gage, Is 800 Ib s . ,  while that at C is 400 Ibs.; and yet t " e  
pipe frequently bnrsts at t h e  highest point of elevation, 
and s eldom shows a leak at the pOint where gage shows 
highes-� -pressure . Please explain this seeming paradox. 
Answer : The pipets split by the impact of the oil. If 
the pump is stopped, the oil will fall It way at either side 
from the highest p oint . On starting up, the oil may 
separate a t  the highest p oint, creating a va.cuum there. 
The fOllowing oil will rush In with great velocity, and , 
its m otion bolng suddenly arrested, will react npon the 
pipe, either splitting it at once, or weakening it s o  much 
that it will afterwards bre ak. Water pipes in houses 
are frequently bUrst in a similar manner, the motion of 
the water being arrested by suddenly clOSing the supply 
cock. 

J. B. E. says : Suppose that car oil is fired 
ulilder an old boiler of poor iron , and the boiler springs 
two leaks [see diagram] A B , in the second sheet, shortly 

after the @II I s  fired ; and sup_ 
pose that the boiler runs (during 
more than a year) s ometimes for 

..£.. seven weeks without cleanin g .  
T h e  I r o n  w a s  apparently all right 
one evening, and the night man 
allo wed steam to run down to 10 
Ibs. and then fired car oil to get 
up steam. The nexli day , when 
extra fire was necessary, the boil
er sprung a leak at C. The boiler 
had been cleaned two weeks b e 
fore, b u t  scraping and brushing 
the rivets and edge of sheet 

around the first patch was not done. This edge always 
leaked consi<terably after brnshlng ont all the corners . 
1.  Was it the mud or the firing of the 011 that caused the 
leak ? 2. Is it true that, as long as the fire agitates the 
water in a boiler, the mud is almost equally distributed 
throughout the boiler, leaving the bo ttom as clear as 
any o ther part nnder water ? Thus, lf a boiler runs for 
four weeks and more , one fifty-sixth of the water is 
blown out twice a day, and there will always be nearly 
the same amount of mud in the boller, excepting the 
scal e which adheres to the bottom. In twenty minutes 
after blowing off steam, pulling out the fire, and open
ing the manhole, the water is settled as clear as It ap· 
peared before entering. Is It a p ositive fact tlilat mud 
settles on It leak after It is sprnng, or does mud settle to 
a certain place as long as the Iron is solid and the tem
perature even and high enough t o  agitate the water ? 
Answers : 1. We'do not know what our correspondent 
means by car oil, unless it is one of the hydrocarbons ; 
but whatever it is, it could scarcely cause the leak, 
which must b e  attributed to the mud or sMle. 2 .  Unless 
the cirCUlation is unusually good in a bOiler, or unless 
the boiler primes, most of the mud will be at the bot
tom. When a boiler leaks, a current is created in the 
direction of the leak , and the mu d will be drawn to that 
point. 

H. B. asks (1) which will require the most 
power to saw a board 12 Inches wide, " circular saw 
j ust large enough to reaoh through It, or one large 
enough to saw 24 inch es with the same feed. 2. Will a 54 
inch saw with 40 teeth require any more power than one 
of the same size with 28 teeth ? Answers : 1 .  A saw just 
large enough to cut through a board wlll require less 
power than a saw larger, the number of teeth, speed and 
the thickness being equal in each. 2 .  The more teeth, 
the more p o wer, provided the thickness, speed and feed 
are equal . There is, however, a limit, or a p oint where 
II few teeth wlll not IIl1swer the place of It larger nv.m 
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bel'. Thc thinner the saw ,  the more te eth will be reo 
quired to carry an equal amount of feed to each revolu. 
tion of the �aw, but always at the expense of p o wer.-
J. E. E. of Pa. 

A. C. S. asks : Which is the strongest 
bevel gear : 6 feet 6 Inches diameter, with 8,. inches 
pitch and 12 inches face, or 6 feet diameter with 4 inches 
pitch and 10 inches face ? The pinions in each case are 
nearly 1 to 2.  Answer : If the pinions have the same 
relative size in each case, and the power applied is the 
same in both cases, the larger gear wlll b e  the stronger. 

P. P. Jr" asks how to dissolve india rubber 
so as to run it in a mold and then harden it,  and if 
plaster of Paris would answer to make a mold with. Is 
there any other lnaterial that would answer the s ame 
purpose as india rubber and be equally elastic ? 2.  
Is tbere any convenient way o f  taking the fiuid contents 
out of a barrel and p utting the same into a can witho u t  
nslng a pump, supposing t h e  barrel to l i e  on t h e  fioor 
and the top of the can to b e  abont 7 feet from the fioor ? 
Answers : See answer to S. J.  N. ln N o .  24 0f our volume 
XXVIII. 2. There are several kinds of lifting pumps 
made for this purp ose. If yon want to take out only . 
small quantity at a time, say a quart or less, you can 
take a piece of tin le ader or t ubing and have it made to 
taper almost to a point at each end. On putting it into 
the c.sk It will  fill  up to the level of the surfa ce of the 
liquid ; then stop the upper end with your thnmb and 
you can s afely lift out the tube and contents.  Small ap
paratus of this kind made of glass are used by chem. 
ists under the name of pipettes, and are so graduated as 
to act as measures at the same time.  

E. J.  M. says : There is a difference of opin
ion as to which side of a gum belt, the inside or outSid e 
Cas usually put np in coils) should be next th e pulley. 
The minority holds to the ont side plan, the maj o rity to 
the inside. H Our army swore terribly in Flanders j" 
had the SCIENTIFIC A1IERICAN be en in exfstence then,  
" Dur army," I opiue,would have done as we of Texas do , 
swear by It. Answer : This s e ems to be one of those 
rare cases ill .which both majority and minority are right 
As ordina rily made, the outside and inside of a rnbber 
belt are precisely alike, s o  that It can make no differenee 
which side Is next to the pulley. We are much oblig e d  
f o r  o u r  correspondent's g o o d  opinIon of t h e  paper,which 
is only one of the many kind testimonials we are con
,tantly receiving. 

X. Y. Z. asks why it is that large files are 
cut coarser than small ones. "1 will say that they would 
be much better if cnt fine, as they would do more work 
and do it  better. 2. Would it not benefit a large class 
for industrial fairs to give premiums for the best method 
of filing saws, the saws to be filed to do the best work 
with the least power ? I find it rare for even a first 
class workman to know anything about the principle of 
filing a saw to do nice w ork. In twenty years exp eri. 
ence, I do not recollect seeing more than two or 
three that could do it, and I Bee no reason why this 
should be so." Answers : 1. It 1s more difficult to cut a 
large file finely than a small one ; though if there was 
much demand for the kind of files menti oned by our 
correspondent, they would probably be manufactured .  
2 .  The Idea o f  offering a premium for the best method of 
filing saws is a good one, and would be productive of 
useful results, if carried out.  'Perhaps those of our 
readers who are e xperienced in saw filing will favor ns 
with communication s .  

A. B.  W. asks what is the best mode o f  
fastenjng lamp globes to the burners ? Answer : Cement 
with plaster of Puis. 

J. L. G. says : Some th!le since a gentleman 
buried a large amonnt of gold III this neighborh ood, and 
went away. While absent he d.le4.; but before dying, 
he gave a description of the pla c e ,  the amount ,  and the 
manner in which it was buried. We have made s everal 
Ineffectual efforts to discover It acc ording to the des
cription of the place and directions furnished by the de· 
ceased. We feel sure that it Is bnried there , and desire 
to ascertain of you whether there is any scientific mode 
by which It may be discovered, or that would aid UB in 
the search, and at what cost, and where it may b e  pro � 
cured. Answer : Dig J!,til you find It . Science shows 
no royal road to golden treasures. 

G. B. M. says : 1 .  Please give some method 
for pres erving leaves and flowers jn their natural color s 
2. What i5 the capacity of the Croton aqueduct and the 
estimated water s upply to the city of New York ? 3 .  
'Vhat are the standard W0rks o n  mineralogy and where 
can they b e  obtained ? Answers : 1. Flowers can be pre
served by dipping them in melte.d paraflln .  This applies 
however, better to white than colored fiowers . For 
colored ones, the paraflln should be suitably colored. 2. 
The Croton aqueduct Is capable of conveying 120,000,000 
to 130,000,000 gallons of water per day. The amonnt COD
sumed is abOl!t 90,000.000 per day, or over 90 gallons t o  
each m a ll ,  woman, a n d  child . T h e  largest reservoir i n  
the Central Park h a s  a capacity of 1,000,000,000 gallons ; 
the old reservoir near it contains 150,000,000 gallons,  and 
the miniature distributing reservoir at 4�nd street holds 
only 20,000,000 gallons, or enough to last about 6 hours . 
3. Dana's " Mineralogy" is the very best work extant. I t  
sells f o r  $10. There a r e  smaller workS, such a s  Profes· 
SOl' Eggleston's "Lecture Notes," which are convenient 
for reference ; but h Dana" is the best . 

G. L. R asks for the best authorities on 
the subject of preservation of timber, and the cffects of 
chemicals on wood generally . Answer : You wlll find 
an excellent article on this subject in Wagner's " Hand. 
book of Chemical Technology," translated by Crookes. 
Several exhaustive articles on this subject, b y  Dr.  A. 
Ott, a p peared in the Engineerinq and Mini'flg Jo urn a l, 
November 22, 1870, and Journal Q/ App lied Chemistry, 
October and November, 1870.  Colonel J. T. Crane ,  
United States Corps o f  Engineers, made a report, on the 
9th of September, 1870, to the Chief of Engineers, United 
States Army. This was publlshed in the Amerioan 
Chemi8t for February, 1872. In this report, tabular re
sults are given showing the comparative time which 
ties,  etc., lasted when treated in difierent 'ways, morc 
especially relating t o  creasoting. 

J. H. asks for our opinion on the following 
matters : 1. I am using an engine 7x30, running at 60 rev 
olutions per minute. The boiler is nearly new, of 30 
inches diameter, with 26 tnbes 9 feet long and 3 inches 
diameter. The steam pipe from boiler t o  engine is 28 
feet lon,g and of 2 inches internal diameter. When all 
onr works are on, 30 Ibs . on the boiler more than drives 
onr engine at full speed. How much power shonld that 
pressure give ? The pipe and the engine are left bare. 
2. I am USing, for this alnount of power, an enormous 
quantity of coal, and I want to know if I cover the 
steam dome pipe to engine, the engine ,  and the feed 
water pipe from steam heater to boiler C24 feet) , how 
much saving of coal would there be ? 3. Wonld it n o t  
be well to s l o w  the engine n early half, driving t h e  shaft 
same as now; then I could get about 50 Ibs. to the Inch 
on my en�ine before the governor would close,  instead 
of 20, 25, or 30 Ibs. as at present ? 4.  How much coal 

© 1873 SCIENTIFIC AMERICAN, INC



I 2  J timtifit �lUtritllU. 
- --

i
-
I

--
should we rcfllly use to get the above power? 5 . .My en- utter worker, 'V. N. Golden . . . . . . . . _ . . . . . . . . . . . .  139,571 
gine is a plaIn slide valve in very good condition. At Button hole cutter, W. C. McGlll . . . . . . . . . . . . . . . . . . .  139,472 
how much cut-oft' should the slide valve be set ? An- Ca,llceUn.g stamp, hand, E .H .  Thomas . _  . . . . . . . . . . . .  139,486 
swers : 1. Our correspondent docs not state "the point at Car brake, automatic railroad, G. E. EarL . . . . . . . .  139,557 
which steam is cut off, so that we cannot tell what Car brake, raHway,J .  S. Anderson . . . . . . . . . . . . . . . . . -139,527 
power the engine is developing. 2. Considerable saving Car, dumping, Hal'lford & V\Tood . . . . . . . . . . . . . . . . . . .  139,575 
of fuel would be produced, by felting the pipes ; possf- Car pusher, A. S .  Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,529 
bly as much as ten per cent. 3. Instead of reducing the Car seat, F. Farrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129,561 
speed of the erigine, it would be better to cut off the Car, sleeping, J. S. & D. R. Leighton . . . . . . . . . . . . . . .  139,587 
s team at a.n earlier point of the streke and increase the Car starter, Field & Steger . . . . . . . . . . . . . . . . . . . . . . . . . .  189,563 
initial prcssure . Questions 4 and 5 show that this Is a Card cyHnders, etc . ,  traversing, F. Herboth . . . . . .  139,466 
case where it would be well to consult a good engineer, Card case, Miller & Bennett . . . . . . . . . . . . . . . . . . . . . . . .  139,513 
who Would pl'o bably sugg'est improvements which would Carriage hook, landau, O. S. Osborn . . . . . . . . . . . . . . .  139,515 
result In great saving of fuel . Carriage top, G. Bockstaller . . . . . . . . . . . . . . . . . . . . . . . .  139,450 

B. says : 1. I have, in a 40 horse power fiv'C Case for indexes , C .E .  Fellows . . . . . . . . . . . . . . . . . . . . .  139,508 
fiue boiler, GO lbs .  of steam ; the boiler is half full of Caster, furniture , C. B. Sheldon . . . . . . . . . . . . . . . . . . . .  139 ,619 
water, when the ",vater is cooled down to 600 . What Chair, W. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,568 
will be tee pres,ure on the outside of the boiler (pre. Chair, step ladder, H. Willgohs . . . . . . . . . . . . . . . . . . . . . 139,488 
suming the boiler to be airtight) ? 2. When I begin to Chair, tipping, H . K .  White . . . . . . . . . . . . . . . . . . . . . . . . .  139,639 
get up steam, should I let out ·the air in the boiler as Cigar drying mold, N. W. Palmer . .  " . . . . . . . . . . . . . .  139,517 
fast as the pressure will force it, or keep it confined ?  Clothes waSher, W.  R.  Brooks . . . . . . . . . . . . . . . . . . . . . .  139,494 
3. ""�nl the corrosion around rivets that leak become Clothes wringer, D. M. Cole . . . . . . . . . . . . . . . . . . . . . . . . .  139,M5 
dangerolls ? ,\Vhat is the easiest way to stop such leaks ? ' Coal mining machine, W. Case . . . . . . . . . . . • . . . . . . . . .  139,541 
Answers : 1 . The pressure outside the boiler will be Cock, stop, G. W. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,559 
abollt l!'7 pounds per square inch . The pressure inside Conductor, drip, J. G. Widmann, . . . . . . . . . . . . . . . . . . .  189,641 
the boiler, above the water, will be about J4: of a pound Cooling rooms, apparatus for, A. M. Lesley . . . . . . . 139,470 
per square inch. Below the water line the pressure Corn husker, C . A. Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,586 
per square inch will be the weight of a colulnn of Corn, pre�erving, L. McMurray . . . . . . . . . . . . . . . . . . . . .  139,595 
water of one inch cross section and with a hight equal Corn row marker, Cooke & Cross . . . . . . . . . . . . . . . . . .  139,546 
to the del:th of the pressed. surface below the water Cultivator, J. P. Manny . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  139,471 
level. 2. III raising steam, the best pIau is to keep tile Cultivator, Richardson & Beho!. . . . . . . . . . . . . . . . . . . .  139,478 
safety valve open untn steam is formed. 3. Yes .  If the Cultivator teeth, manufacture of, J. Behel. . . . . . .  139,535 
l eaks eannot be stopped by caulking the heads of the Curtain fixture, 1,. A. Tripp (r) . . . . . . . . . . . . . . . . . . . . .  5,439 
rive ts, the rivets must be cut out and replaced by new Desk, school, J. W. Childs . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,543 
ones .  Drawing board, A .  Hitchcock . . . . . . . . . . . . . .  ; . . . . . . .  139,507 

"V. A. B. says : 1. Will nitrate of silver do Dryer, oiIal, M. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . .  139.523 
for mak.ing si lver solution for electro-plating ? I luean Dr�ll gage, A. C. Trafton . . . . . . . . . . . . . . . .  " . . . . . . . . . .  139,487 
the lunar caustic sold in drug stores .  2. Will a piece of Dnll, grain ,B .  Kuhns (1') . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,432 
wrought or cast iron do for one of the poles of the Bun- Drill, grain, G. A .  Pur sly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,610 
sen battery, instead of carbon ? 3. Is there any differ- Drilling machine, W. H. Thorne . . . . . . . . . . . . . . . . . . . .  139,629 
ence between cyanide of potassa and cyanide of potassi- Dumping apparatus , G. W. Reed . . . . . . . . . . . . . . . . . . .  139,613 
urn ? 4 . How much silver and cyanide of potassa does Dyeing fabtics, F. G. Graupner . . . . . . . . . . . . . . . . . . . . .  139,573 
it take to make one gallon of solution ? 5. Does it make Egg carrier, H. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,540 
any difference if the vat, in which you pla�e your solu- Elevator, hydraUlic, T. Stebins . . . . . . . . . . . . . . . . . . . . .  139,624 
tion of cyanide of s11ver, be made of cast iron ? An- Engine ,  compound steam, W. W. Crane . . . . . . . . . . . 139,549 
swers : 1. Lunar caustic , or coin and silver scra�s dis- Engine, steam, Babcock & Wilcox . . . . . . . . . . . . . . . . . 139,448 
solved. in nitric acid, may be employed in making cyan- Envelope, Pink & Silverberg . . . . . . . . . . . . . . . . . . . . . . . .  139,475 
ide of silver for electro-plating. 2. Iron will not answer Explosive com:pound,E. Judson . . . . . . . . . . . . . . . . . . . .  139,468 
instead of carbon, but platluum will. You Can obtain Exterminator, bed bug, C. L. Fewell . . . . . . . . . . . . . . . 139,562 
large pieces of gas carbon gratis from any gas house Fences, iron post for wire, D. Kaufman . . . . . . . . . . . 139,469 
when they are cleaning out retorts . It Is very hard, Fiberous material , etc., working, J. K. Proctor . . 139,609 
but can be sawn with a fine saw, if you have patience. FlIe, paper, C. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139,592 
3. Cyanide of potassa is incorrect ; it should be cyanide Fire arm, breech loading, J. V. Meigs (r) . . . . . . . . .  5,433 
of potassium. It is very poisonous and requires C&;1'e in Fire arm, revolving, C. FoehI. . . . . . . . . . . . . . . . . . . . . . .  139,461 
using. 4. Dissolve 3% ozs. of cyanide of potaSSium In 1 Fire escape, J. A. Talpey < . . . . . . . . . . . . . . . . . . . . . . . . . . 139,434 
quart of distilled water ; and in this solution, dissolve Fireproof roof, N. Poulson ., . . . . . . . . . . . . . . . . . . . . . . . .  139,607 
well washed chloride of slIver (preCipitated from nitric Fly protector, ! .  Daugherty . . . . . . . . . . . . . . . . . . . . . . . .  139,552 
acid solution by hydrochloric acid) unUI a sa,turated ]�ruit, apparatus for preserving, L. R. C. Cooley . .  139';>47 solution of cyanide of silver is obtained ; then dilute Fruit jar, A .  T. Jones . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  139,580 
with au equal bulk of water. 5. ,A,ll iroll vat will cause Fruit, etc., preserving, Jones & Cooley . . . . . . . . . .  :. 139,581 
the silver to be deposited upon it unless lined with par- Funnel, measuring, Cohie & Shartzer . . . . . . . . . . . . . .  139,496 
aftln , asphalt or other nonMconductor. Furnace, blast, J. V. Woodhouse . . . . . . . . . . . . . . . . . . . 139,489 

COMMUNICATIONS RECEIVED .  

The Editor o f  the SCIENTIFIC AMEmCA� 
acknowledges, with much pleasure, the re
ceipt of original papers and contributions 
upon the following subj ects : 

On Using Water as Fuel. By A. W. T.  
On the Southern Canal. By P.  K. McM. 
On Life Saving Inv!,ntions. By J. C., and 

by L.  S. 
On Asiatic Cholera. By C.  McD. 
On the Ponca Fossil Remains. By C.W. P. 
On Psychic Force on the Slate.  By S.  C.  D. 
On the Million Dollar 'relescope. By 

T. M. P. 

Furnace, bOiler, A. B. Smith . . . . . . . . . . . . . . . . . . . . . . . .  139,522 
Furnace, hot air, W. O. Grover . . . . . . . . . . . . . . . . . . . . .  139,505 
Furnace, separating, etc., E. Balbach, Jr . . . . . . . . . .  139,449 
Gage, draftsman's ruling, A. F. Nagle . . . . . . . . . . . . .  139,601 Gas governor and by-pass, P. Munzinger . . . . . . . . . .  139,514 Gas lighting, electrical, Mueller & Meier . . . . . . . . . .  139,599 Gas regulator for vulcanizers, G. M. Hopkins . . . .  139,579 Gas retort, J. D. Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,605 
Governor, E. Towns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,631 
Gun barrels, cleaning. W. E. Turner . . . . . . . . . . . . . . .  139,633 
Harvester, W. K. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,596 
Harvester, W. K. Miller . . . . . . . . . . . . .. . . . . .. . . . .. . . . .  1 139,597 Harvester, W. K. Ralrigh . . . . . . . . . . . . . . . . . . . . . . . . . . •  ' 139,611 Harvester, W. K. Rairigh . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,612 
Harvester, corn, Speare & Wells . . . . . . . . . . . . . . . . . . .  139,623 
Heel burnishing machine ,  H. S. Vrooma,n� . . . . . . . . 139,686 
Heel plate, H. L. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139,500 
Hinge, sll.et metal, W. H. Hart . . . . . . . . . . . . . . . . . . . . .  139,464 
Hoisting machine ,  S. Reynolds . . . . . . . . . . . . . . . . . . , . . .  139,614 
Hook, back hand, J. Straus . . . . . . . . . . . . . . . . . . . . . . . . . .  139,5U 

On a Transatlantic Balloon Voyage. B 
Hoop locks, machine for cutting, J. McGrew . . . . .  139,594 y HorEes, sun bonnet for, J. Anderson . . . . . . . . . . . . . . .  139,491 C. R. 

On Screwing in Studs. 
On Slivers. By J. M. 

Hose coupling, T .  J. Trapp . . . . . . . . . . . . . . . . . . . . . . . . .  139,632 
Hose coupling, metallic, E. S. Elmer . . . . . . . . . . . . . . .  139,459 
Hose pipe, compound,M. Cronin . . . . . . . . . . . . . . . . . . .  139,550 By J. W. '1'. 
Ice cream freezer, H. B. Campbell . . . . . . . . . . . . . . . . .  189,453 

On the Australian Water Cooler. By Ice creeper, A. Heulings . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,506 
O. C. W. 

On Corundum in Pennsylvania. By W. K. S.  
On Metallurgy. By J.  T.  
On Deep Sea Soundings. By -. 

Also enquiries from the following : 
A. M.-L . G.-A. G. J.-A. H.-R. W. Co.-O. A. M .
C .  R.-E. M. H.-W. K. C.-J. H. P. & Co .  
Correspondents who write to ask the &ddress of curtain 

manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to find 
part.ners, should. send with their communications an 
amountsufticient to cover the cost of publication under 
the head of "  Business and Personal." which is specially 
devoted to such enquiries. 

rOFFICIAL· l 

Index of Inventions 
FOR WHICH 

Kettle, Evans & Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,502 
Lamp bracket, G. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,58� 
Lamp poSt. ,  L. A. Gouch . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139,504 
Latch, coach door, J. Thielemann . . . . . . . .  , . . . . . . . . .  189,485 
Leather board, manufacture of, S. Moore . . . . . . . . .  139,598 
Lea.ther, skiving, .J. W. 'Chandler . . . . . . . . . . . . . . . . . . .  139,495 
Lock, bag,H. Ahl'end . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,526 
Logs, moving, Hinckley & Rodgers . . . . . . . . . . . . . . .  139,578 
Loom stop mechanism, W. Edson . . . . . . . . . . . . . . . . . .  139,560 
Mant'ding, etc., machine, Hall & Newton . . . . . . . . . .  139,574 
Matches, cutting, Cummings, Smith & Jordan . . . .  139,457 
Meat cutter, M. L. Edwards . . . . . . . . . . . . . . . . . . . . . . . .  139,501 
M€chanical movement, J. B. Doolittle . . . . . . . . . . . .  139,499 
Mill, cider, W. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,315 
Ml1l , flour, J. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,553 
Mill feeder, C. P. Stanford . . . . . . . . . . . . . . . . . . . . . . . . . .  139,523 
Millstones, hanging, A. W. Winnll . . . . . . . . . . . . . . . . . .  139,642 
Mlllstones, leveling, W. Ring . . . . . . . . . . . . . . . . . . . . . . .  139.479 
Nail assorting apps.ratus , J. Coyne . . . . . . . . . . . . . . . . 139,548 
Nut lock, Hull & Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1811.467 
on ,Yells, increasing capacity, E. A. L. Roberts, (r) 5,434 
Ore wa�ller, R. Gidley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139,5'70 
Ores, etc., apparatus for separating, H. H. Eames 139,566 

Letters Patent of the United States 
Organ, reed, A. J. Sorensen . . . . . . . . . . . . . . . . . . . . . . . . .  139,433 
Pan, evaporating, G. W. Storer . . . . . . . . . . . . . . . . . . . . .  139,625 
Picks, manufacturing, D. Collins . . . . . . . . . . . . . . . . . . .  139,1155 
Pipe fittings, tapping, J. L. Pope . . . . . . . . . . . . . . . . . . .  139,4 '76 WEltE GRANTED ]'OU 1'HE WEEK ENDING 
Pipes, etc., introducing water, Fritz & Pooley . . . .  139,566 
Planter, corn , A. Rohmer . . . . . . . . . . . . . . . . . . . . .. . . . . . .  139,617 June 3, 1873, 
Planter, corn and cotton, Z .  B. Sims . . . . . . . . . . . . . . .  1 39 ,620 
Plow tl'llCk, J. Flanagan . . . . . . . . . . . . . . . . . . . . . . . . . .  ; • .  139,564 AND EACH BEAlUNG THAT DATE. 
Poudrette, drying, L. Duvall . . . . . . . . . . . . . . . . . . . . . . . .  139,555 
Post wire attachmpnt, J. P. Terrell . . . . . . . . . . . . . . . . .  139,630 lThose marked ( r l  a.re reissned pateuts.l 

AI"rm, till , J. F. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,3;0 
Printer's chase, L. G. Chaput . . . . . . . . . . . . . . . . . . . . . . .  139,5::2 
Pulley, friction clutch, J. D. Crocker . . . . . . . . . . . . . .  139,456 

Anima.l power, chain for, U. N .  Palmer . . . . . . . . . . .. 189,604 Purifler, middliugs, E. N. Lacroix . . . . . . . . . . . . . . . . .  139,585 Bag fastening, man, B. X. Blall· . . . . . . . . . . . . . . . . . . . .  139,536 Rack and boot ja�k, towel, C. Darl1s�,aedt . . . . . . . . . 139,551 Basket, work, T. V. Hobbs . . . . . . . . . . . . . . . . . . . . . . . . . .  139,508 Railroad crossing, J. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  139,643 Bed bottom , spring, C. GammeL . . . . . . . . . . . . . . . . . . .  139,567 Railroad switch, J. F .  Linthicum . . . . . . .  � . . . . . . . . . .  139,589 .Bed, spring, S. Stout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139,627 Hailroad s'<,vitch, 'V. H. Van Gieson . . . . . . . . . . . . . . . . .  139,635 Bedstead, invalid, A. Bray . . . . . . . . . . . . . . . . . . . . . . . . .  139,493 Railroad tie, Peck & Richmond . . . . . . . . . . . . . . . . . . . .  139,518 Bedstead, parlor, F. E. Coffiu . . . . . . . . . . . . . . . . . . . . . . . .  1�9,454 Rivers, removing sand bars in, A. Garnham . . . . . . .  139,569 Bllliard cue, H. Platts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,519 Sad, fiuting aud band iron, A. S. Manu . . . . . . . . . . . . .  139,590 Bin, sweet potato, etc., Hyr. Basye . . . . . . . . . . . . . . . .  139,532 Sa w, bana, C. A. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,644 
Block, bun ding, S. T. Fowler . . . . . . . . . . . . . . . . . . . . . . .  139,462 Saws, adjusting Circular, S. W. Clemmens . . . . . . . . .  139,544 
Bobbin, A. 1. Earl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,558 Sawing machine, Detrick & Culver . . . . . . . . . . . . . . . . .  139,554 
Bouquet holder, A. F. Ransom . . . . . . . . . . . . . . . . . . . . . •  139,477 Seed dropper, J. M. Forden . . . . . . . . . . . . . . . . . . . . . . . . .  139,565 
Bex, fur set, Aikin & Stone (1') . . . . . . . . . . . .  . . . . . . . .  5,430 Sewing machine caster, J. H. Plank . . . . . . . . . . . . . . . .  139,606 

Sewing machine caster, G. K. Proctor . . . . . . . . . . . . .  139,608 
Sewing machiue cutter, J. E. Wiggin . . . . . . . . . . . . . .  139,525 

Brush, () . W. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139,474 Bundings, construction of, H. H. Bryant . . . . . . . . . .  139,451 
Bnrial casket, Henika & Carder . . . . . . . . . . . . . . . . . . . . . 139,465 Sewing machine fan, E. Kempe . . . . . . . . . . . . . . . . . . . . . 139,584 
'6urner, gas, D . l!/, �y",» . . " . . .  " , . , . " "  . . . . . . . . . . . , .  189,481 Sewing machine shuttle, Edwards & Schieder, (r) 5,436 

Sheet metal, corrugating, F. Roys . . . . . . . . . . . . . . . . . .  139,480 
Skate, W. Strasser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,629 
Skirt .• hoop, Leckwood & Carter . . . . . . . . . . . . . . . . . . . .  139.510 
Sled brake, J. Slater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,621 
Smoothing and fluting iron, J. Hewitt, (r) . . . . . . . . .  5,437 
Solder, flux for, Q. E. yager . . . . . . . . . . . . . . . . . . . . . . . . .  189)490 
Soldering iron, Blaisse & Branner . . . . . . . . . . . . . . . . . .  13;),537 
�oldering machiue, W. D. Brooks . . . . . . . . . . . . . . . . . .  139,539 
Sole channeling machine, H. S .  Vrooman . . . . . . . . . .  1�9,6n7 
Sole presslug machine, C .  M. Haydeu . . . . . . . . . . . . . . 139 577 
Spark arrester, T. D. Hendrick . . . . . . . . . . . . . . . . . . . . . . 139,509 
Speeder, G. W. Olney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,603 
Spring, door, D. Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,458 
Stamp holder, adhesive, S. V. Beckwith . . . . . . . . . . . .  139,492 
Staple, bHud slat, C. H. Palmer . . . . . . . . . . . . . . .  � . . . . .  139 ,516 
Steam condenSing tank, etc. , C. N. Tyler . . . . . , . . . .  13�,634 
Step cover and fender, F. H. Niemann . . . . . . . . . . . . .  139,602 
Stereoscope, folding, oJ. A. Bazin . . . . . . . . . . . . . . . . . . .  139,534 
Stove grate, W. J. Keep . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,,,,3 
Stove grate, W. J. Keep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,588 
Stove , heating, T. H. Salmon . . . . . . . . . . . . . . . . . . . . . . . . 139,618 
Stove, reservoir cooking, E. Bussey, (1') . . . . . . . . • . .  5,435 Straps, clasp for securing, O. O. Storie . . . . . . . . . . . . .  139,626 
Submarine blas�ing platforlD , etc. , J. Burson . . . . .  139,452 
Telegraph pole, Carver, Athey & Jennings . . . . . . . .  139,593 
Thrasher, re-winnowing, J. B. Padon, (1') . . . . . . . . . .  5,438 
Thread dressing machine, etc., J. Short . . . . . . . . . . . 139,521 
Toy, A. RBatchelder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139M3 
'Trap , animal, J. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,572 
Trunk and strap fastener, J. Fairman . . . . . . . . . . . . . . 139,460 
Turn table, Macdonald & Fritzsche . . . . . . . . . . . . . . . .  139,512 
Type, Eo R. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,640 
Valve, fiexible lip·formed, E. Field, (r) . . . . . . . . . . . .  5,431 
Valve, piston, G. H. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . .  139,463 
Vessels, berth for, B. Weisker . . . . . . . . . . . . . . . . . . . . . .  139,638 
Wagon running gear, A. Lewis . . . . . . . . . . . . . . . . . . . . . .  139,588 
Washing machine, P. G. Dahmer . . . . . . . . . . . . . . . . . . .  139,49'" 
Washing machine, J. W. Hannah . . . . . . . . . . . . . . . . . . .  139,576 
Washing machine, M. N. Lovell . . . . . . . . . . . . . . . . . . . . .  139,511 
Water by condensation of air,forcing,J .M.Brooke 139,538 
Water closet, portable, T. Barrett . . . . . . . . . . . . . . . . . .  139,531 
Webbing, machine for cutting, W. A. Rice . . . . . . . .  139,616 
Wheat, preparing food from, E. H. Murray . . . . . . . . 139,600 
Wheel quartering machine ,  W. Sellers . . . . . . . . . . . . .  139,482 
Whip socket attaChment, R. Dods . . . . . . . . . . . . . . . . . .  139,498 
Windmill, W. D. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,473 
Work stand, ladies', G. S. Manning . . . . . . . . . . . . . . . . .  139,591 
Wrench, Smith & Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,622 
Wrench, pipe ,  J. Rigg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,520 

APPLICATIONS FOR EXTENSIONS. 

Appllcations have been duly ftled, and are now pending 
for the extension of the following Letters Patent. Hear
ings upon the respective applicationR are appointed for 
the days hereinafter mentioned : 
25,237.-HoRIZONTAL WHEEL.-A. Andrews et al. Aug. 13. 
25,343.-STovE.-E. M. Manigle. August 20. 
25,373.�PAPER Box MACHINE.-S. B. Terry. August 20. 
25,434.-COTTON SCRAPER.-J. H. Mitchell. August 27. 
25,506.-LuIP.-H. Halvorson. September 3. 
25,544.-TRY COCK.-J. F. Cook. September 3. 
2S,243.-WATER CLOSET BASIN.-W. Bocll, Sr. Nov . 12. 
3a,201.�FREEZING ApPARATU8.-F.P.E. Carre. August 13. 

EXTENSION GRANTED. 

24,304.-IRON MOVING MACHINE.-C. Hewitt. 
DISCLAIMER. 

9O,973.-STEP LADDER.-C . G. Udell . 
DESIGNS PATENTED. 

6,694.-HAT AND COAT HOOK.-A.D .Judd,New HlIven,Con . 
6.695.-STRIPED F ARRIO.-C.H. Landenberger; Phlla., Po.. 
6,696.-NuBIA.-J. Phipps, Philadelphia, Pa. 
6,697.-HEATING STOVE.�J. Beesley, Phnadelphla, Pa. 
6,698.-WATOH HANDS.-B. A. Goodell, Waltham, Mass. 

TRADE MARKS REGISTERED. 

1,286.�PETROLEuM.-Brown Brothers, Erie, Pa. 
1,287.-W ATOHEs.-Courvoisier & Co., New York city. 
1,288.-SHIRTS.-W. A. Farr & Co. ,  Boston. Mass. 
1,289.-CHAIR SEAT, ETc.-Gardner 1!fanufacturing Com· 

pany, Glen Gardner, N. J. 
1,290.-ToOTH BRUSHES.-S. L. Mintzer, Philadelphia, Pa. 
1,291.-SoAP.-J. Oakley & Co. ,  New York city. 
1,292 to 1,294.-WJlISKIEs.-Walsh & Co. , CinCinnati , O .  
1 ,295.-GRINDING MILLS.�A. W. Winall, CinCinnati, O. 
1,296.-MEDICINE.-C.C.Zimmerman,Shoemakersville,Pa. 
1,297.-WRISKEY.-J. T .  M. Orendor!', Baltimore ; Md. 
1,298.-BEVERAGE.-S. F. Stowe, Providence, R. I. 

SCHED U LE OF PATENT FEES : 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On each Trade·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $25 
On filing each application fora Patent (17 years) . . .  $15 
On issulugeach original Patent. . . . . . . . . . . . . . . . . . . . . . . .  $20 
Ou appeal to Examiners·in·Chlef. . . . . . . . . . . . . . . . . . . . . . $10 
On appeal to Commissioner of Patent . . . . . . . . . . . . . . . $20 
On applicatiou for Relssue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On application for Extension of Pat.ent . . . . . . . . . . . . . . .  $iiO 
011 gl'bntlng the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $50 
On filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On an application for DeSign (S� years) . . . . . . . . . . . . . .  $10 
On an appllcation for Design ( 7  years) . . . . . . . . . . . . . . .  $1 5 
On an appllcat10n for Design (14 years) . . . . . . . . . . . . . .  $30 

�fI:litrtistmtnu. 
RATES OF ADVERTISING. 

Hack Page • • • • • - • $1.00 a Hne. 
Inside Page • •  - • • •  75 cents a liu e .  

Bngraving8 may head adve1'tisement8 a t  the same rate r e1' 

line, by mea8u'rement. as the letter·pre88. 

Tungstate of Soda, 
For rendering incombustible, mU81�n and other textile 
�t�:J�:oh;,n;;luablE . f�r faW.d'1ETU"J'II't\'ii' lNW�Ik,fUll 

55 Cedar Street, New York . 

GLASS MOULDS for Fruit Jars, Patent Jliedicine Bottles, etc . ,  made bY,H. BROOKE. 14 years at White and Centr� Streets , New York . The shortest and cheape.st may order direct of Mould Maker. 
IffEJ;;'6'i'i��ULAR A'rTENTION paid to MOULDS for 

J U D S O N ' S  
PATENT LATHE CHUCK . 

THE STRONGEST CHUCK. MADE O �'  
T H E  SAME S I Z E  A N D  WEIGHT. 

OONSTR UOTED on ENTIREL Y NEW PRTNOIPLES ' each Jaw being independent in action, and so arranO'ed that the pressure of the Screw toward the center also presses the Jaw firmly ,againRt the face of the ChUck holding the work more securely than P.Q,y other Chuck now in use, with the same p o wer expended op the screw 

The Jaws are of Cast Steel, the Screws are of Low Moor Iron, Case Hardened, and the Nuts of Malleable Iron. The workmanship is all first clas�. The Casting is Ught, and yet with aU necessary strength in the best po· sition to resist the strain. DWIGHT ROBERTS, Manu· fact.urer. Office and Factory, Wythe Avenue, cor. Hewes St., Brooklyn, E .D., New York. Send for circular. 

A HAND PRESS, made of all metal, elegantly sil· 
yer plated. Case of Type. bottle of Indelible In.k, and 
Inking Pad, all inclosed in a neat box,wlth full directions, 
Imd sent, pO!'lt]?aid, to any part of the U . S .  on recelpt or 
l��el:��h a1;i'Jsli�:rs 5g�jc;',���� ��n J�tt1�ni'i�1�r !ggfe 
family neatly and indelibly marked. It sell, at sight. 
Agent!i) wanted. A large commission allowed. Send 3 
cents for terms, or $1 . 50 for Sample Press . H .  C .  NEWTON, Troy, N. Ia .  

GREAT OFFER ! A splendid Colored En· . . •  graving of ., The Great 
Fire at Boston," size 13x18 1nches. will be sent, post paid, by return mail , Il.nd also . The IIome COlnpaniollt a 
��a�e��d interesting famillI��e�toW�bit,rT��i,o&� Ii: 
WANTED-An experienced Foreman who 

is a practical Moulder, capable of managing one hundred men, to take charge of a Foundry doing Loom, Dry and Green Sand Work. 'An educated man 'Preferred .  Address J . •  care G. E .  HUTCHINSON, 144 Superior Street, Cleveland, Ohio . 

100 HORSE POWER Horizontal Engine 
for Sale, at about one half its cost, and but lit-tle used. For d\�f.rW�i¥1�3JFIl�' �'g�}t{j�hmond. Va. 

GRAINING TAUGHT by hand made Pat
. tern8 and full written in strnctions .  Address E . LINE, Practical Grainer, Rochester, N.Y. 

COLBURN' S I,OCOlUOTIVE ENGINEER ING, WITH NUMEROUS LARHE AND SMALL PLATES. Com}?lete 11' 2� ��l�� f�fJ;,scioiJ:i: : :  : : : : :  : : : : : : : : : : : : : :  :$i�:8g 
H u 1 vol. 7f Russia . . . . . . . . . . . . . . . . . . . . . . . . . .  20 . 00 JOHN WILE Y & SON, 15 Astor Place, New York. 

SHIP B UILDING IN WOOD AND IRON. 

h;V��:"tW���J,e� i?rot1'-t'd�s6'l{ [A1'f,eB�'jJ�J:r�� : THEOREf,ICAL AND PRACTICAL, In five dIviSIOns. 
1.  Naval Architecture . 2. Laying Down and Taking Off 
��;r�ca�ul��i16f���g:�fise&: !�a�H:g�o:E1jj. �:t�gN: Assistant Naval Instructor, United States Navy. Instructor of Naval Construction, United States. Naval Acad· emy. 1 volume . 8vo., with numerous large and emaIl plates . $7.50. 

To LET- W ITH S'rEAM POWER-W ell 
lighted. rooms, within, one block of Ferries to New 

;a1�:bfer ��i\��:�� �ri���f,e��y!� �oo���·�
f
:��U;f�thi�� 

Shop on premises. Address. with particulars , Box 26, P. 0.,  BrO?klyn ',=E:.c._n�.� __ � ___ ,-__ _ 

MA�UFACTURERS of Wood - workingMachinery, pJease send descriptive catalogues to 
RLUH & BURLINGHAM, 107 Reade St . ,  New York, or Charleston, Kanawha Co" West Va. 

$10,OOO-A RARE CHANCE. - Any 
business man having the foregoing amount to 11 vest,can 
�;��l�� �f����tP�::i����rt£Ja���:�eair[�:tr;t:�tt�� of the a.rticles has been extensively introduce� with a healthy increase of sales, and the other two are steadI1y 
�aining in public favor. Orders can be filled f)'om any 
���� l6�Yse\1lif�·�a�(tJi.�������;, B�:��:ali���rsbr;r�,i>�� 
THOMAS' S  FLUID TANNATE OF SODA . removes Seale from Boilers witl1 out injury to iron .  
Price 10c. pel' lb .  in Bbls .  500 lb . •  % Bbls .  250 lb . ,  l4 Bbl •.  125 lb. See SCIENTIFIC AMERICAN of May 3d, 13'73, p .  280 . 

TESTIMONIAL .-H Wilmington, Del .. 6 mo. 16, 1873 .
N. Spencer Thomas-Please s end us a half barrel of Tan
nate of Soda . The quarter barrel that we got appears to have done more good than anything else has done in the 
same length of tIme before, and we hope perseverance in its use will clear the sca.le oft· completely . Respectfully, JOSEPH BANCROFT & SON." 
Address orders to No SPENCER THOMAS, Elmira ,N.Y . 

Grant'S Hand.& Power Bolt Cutters. 
Patent adjus, 
toble dies and 
taps of super 
fiue quallty . 

No. 1 Hand, with drill to i!< Inch . . . . . . . . . . . . . . . . .  $ 8.1 . 00 
H 175 H (new) " 1 " l OO . IX) '-' 4 Power,with drill " %, . , . ,  . . . . . . . . . . . . . . . . .  17:J1. 00 " 5 ,  " " l X " • . . • . . . . . . . . . . . . . . .  251 1 . 00 

MELLOR & ORU M ,  Manufacturers of 
" 5% �JLEY

.
· & Russ�l�, ;;akers; G;.,;eniiej(dP,?s� 

PATENT CONCAVE MOULDING C UT· --�----------.. --�-----
TERS and REVERSIBLE UPRIGHT Sl;I:AP • .  'F' OOT SAWING MACHINE--best O Llt
ING IlIAC HINES. 448 North 12th St., Philadelphia, Cuts very fast as smooth as a plane. S. C. HILLS, mag s�!;l'n�a��;ti'I';,;"� Ji�:-��' ::i'ci'I�l'��ecigll��Il�; 51 .Courtlandt Street, N�w York. 
a guide. 'i\lA�;oN'S P AT'T FRIC'1'ION CL UTCHR8 

THE " PHILADELPHIA " 1l' are manufactured by Volney W. Mason & Co. , 
HYDRA ULIO J- ..t O'K. Providence, R I. Agent'!, L. B. BR60KS, 60 CUff street, 

.L::L New York ; TAPLIN, RluE &; eo . . Akron, Ohio. 
P ISTON guided from both ends; all working 

parts guarded from dust ; single or double pumps, 
cyJjnder�. shafts, roc;ker a,rms, pistOD.s, etc., entirely steel, 'No. 14 J.'j. 5th st.,.

Phlladelphia. ' PHn.n> S JUSTICE No. � Cltlf st .. J.'j ew YOrk\ I • • 

FOR SALE--The right to manufacture and 
. Sell the. Patent Stave Grain B.sketli In the States of 

OhiO, Pennsylvania, and New York. Said Baskets pro· 
tected by. numerous 11l1teD.ts issued to Horace C. Jones 
and othen. G. 1. BREWSTER, AppletoD., Wis 
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BAIRD' S 

FOR PRACTICAL MEN. 
--------0'--------

Ju s t  P u b  l "i s h e d ,  

OVERMA.N'S 

ManufaC luro of StB o i .  
!l:rA new ani] enlarged edition, price $1.;>0. 

THE MANUFACTURE .OF STEEL : Con
taining the Practice and Principles of Working and Making Steel, .A Hand Eook for - Blac�8!1lit1!s and workers in Steel and Iron, Wagon Makers,. Die Slukers,t Cntlers, and JYlanufacturers of ]'iles _�lld Hardwal'e, Ot Steel and Iron, and for Men. o.f SCleIH�e and Art, by 
�r��:W��laCn�f���;��ttfibrt�;�t�� v��f{¥��ts'tl��i��OS� A new edition, t.o which is aqded an appendIx, contain· lug an account Df RECENT �MPROVEMENTS IN STEEL, by A. A. FESQUET, Ohemist and EngIneer. In one volnme, 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.50 
P'"' By mall , free of postage. 

CONTENTS. 
OhaRter 1. Forging. II. Varieties of Stoel . III. G.erman Steel ; Natul'al . Steel. IV. Am"rican and Enghsh M.ethod of Mal:dng Steel. V. General Rf?ma!ks on Mak� ing Steel. VI. Nature of Steel. Appendlx : Hardness of Alloys. Tenacity , Malleability and Ductility of Metals i Recent Improvements in Steel ; Various ¥ethods of Steel Manufacture. Bessemer Process, MartIn Pro�ess ; The Action of Peroxide of Manganese and Spiegelmsen ; Alloy of Steel ; Steel Ores ; Miscellaneons. 

H .  O .  B .  ALso PUBLISHES 
The Moulders' and Founders' 

Pocket Guide : 
A TreatIse on Moulding and Founding in Green Sand, Loam and Cement ; the Moulding; of Machine Frames ,  �Ull Gear, Hollow Ware, Ornaments, Trinkets, Bells and Statues ; Description of Moulds tor Iron, Bronze, Brass and other Metals ; Plaster of Paris, Sulphur, Wa:x: and other Articles commonly used in casting j the Con� struction of Melting Furnaces j the MeltingandFound· �:t;/e��;�S �;�p���J1��i�gg-ta��i��lOli�c��:t;hlJ� Alloys, Bronze, Varmshes and Colors for 9a�ting ; also, Tables on the Strength and other Q.ualliles of Cast Metals. By .FREDERICK OVEr�MAN, Mining Engi· neer. Illustrated lly 42 Engravings. 12mo . . . . . . . . .  $1 . 50 

The Practical Brass and Iron 
Founders' Guide : 

A Concise Treati se on Brass Founding, Moulding, the Metals and their Alloys,. &c., to which are added Be-
%�nt\,���;�:;,rr;;'f,;���st��������ac��rJA§.IL�{'Rir{�� 
���nCy�����r& o�o��sep���s�v�����ehf1a��r;�j;;:eFtffh Edition. Revised, with extensive additions. In one VOlume, 12mo . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.25 
mTThe above, or any, of my Books, -sent by mail, free of postage, at the publication prices. 

�b nseJri'M rjltr\ego<i��1nfg�� g�.!s�:t°l��"\� to any one who will furilish his address. 
HENRY CAREY BAIRD, INDUSTRIAL PUBLISHER, 

406 WALNUT STREET, Philadelphia. 

J ritlltifi, 

o I NVENTO RS 
�+� MANUFACTURERS 

The Managers of the 42d Exhibition o f  the American 
Institute, of the City of New York, beg to ann ounce, that the Exhibition Buildings on 2d .and 3d A venues and 68d and 64t,h Streets, will be open for the recep ti?n of  heavy Mac hinery August 18th and for other artIcles, September 1 s t 1 873. The Exhibition wi!! be formally 
opened September 10th. For particulars, address " G�neral Superintendent, 
American Institute, New York." 

Niagara Steam Pump. 
CHAS. B. HARDICK, 23 Adams st., Brooklyn, N. Y. 

P ORTABLE STEAM ENGINES, COMBIN-Ing the maximum of efficiency, darability and econ· omy, with the minimum of weight and price. They a�e widely and favoraoly kRown, more than 1 , 000 being In use. All warranted satisfactory or no sale . Descriptive cIrculars se¥k�J�pJ.l\'l.'l'i�BiE1:-d8(j'.ssLawrence, Mass. Liberty st., New York. 
To Electro -Platers. 

BATTERIES, 1HEMICALS, AND MATE-
_ RIALS. in sets or sing-Ie. with books of instrllction for Nickel or Silver Plating, by THOMAS HALL,Manufacturing Electrician. 19 Bromfield Street, Boston, Mass. Illustrated catalogue sent free .  

PAGE'S Water Flame Coal Lime Kiln, with coal or wood. No. 1 Soft White Lime or Oement, with use of water. O. D. PAGE, Patentee,Rochester,N.Y. 

U. 8. Plano Co., 8 1 0  Broadway, N. Y. 

RICHARDSON, MERIAM & CO, . Manufaeturers of the I .. test Improved Patent DancIs' and Woodworth Planing Machines, Matching, Sash 
���l���r�1rc�1��n���Ba�ri� SlffcJ�����a ��iftf: X:� t{I����' ����� ��ll's'w��IJw��rn���OEat���, ���s�:rt�;; other kinds of Wood·worklng Uachlnery. Oatalogues 
����::'ijJ��:s W�,�eg�u:E,plliiaii��rty���*��t��k:Wft 

$lt: St;,:,eW6tH1T'¥�IM'gh�t��� t���ir��'WeW��;k: 

Little Giant. 
To Quarriers of Marble, Slate, 

and Limestone : Our Gadder saves directly in stock and labor three times its cost in n, year. It docs the work of twenty 
mell, saves half the channe]s, and :reduces tbe 
bllsin�ss of eutting out building and ornamental stone to a science. �'or proof of this, we refer to all the pri�if:rL�"V�'kCDl.fll:(JiH��er(l'oMp ANY, 

Claremont, N. H. 
WHALEN TURBINE. No rls/{s to purChaser Pamphlet sent free. SETH WHALEN. Baliston Spa, N. y ,  WANTED ! ;tljents to sell our Rubber StamJ6 and 

g%i&��,t�sw�fg:ri'g���t�glii�1;fl M�:N(> 

rrO FOUNDERIES, Factories, Ropewalks, 
&c.-For sale or lease, blocks of Lots.wlth bulkhead waterfront. Low prlces,easy terms. S.B.sOHIEFFRLIN, 15 East 26th Street, New York. 

Cold Rolled Shafting. 
Best and most, perfect Shaftlnlj ever made, constantly on hand in lfii.:rge quantities, furmshed in any lengths up 

t" 24 ft. Also , Pat. Couplin� and Self-oiling adjnstable H,mgers, GEOHGE PLAOE & 00.,  
121 Chambers Street, New York. 

Sturtevant Blowers. 
I I0f every size and desc��WtrG�o�r�'b\l! �no?f.�d. 

121 Ohambers Street, New York, 

1'he .fact U1'at [,ni8 snafting · has 751per cent greater Strength, a. finer finish, and is truer t·o gage,than any other in use, renders it undoubted'ly the most economical. We are also the sole maIlufacturers of the CELEBRATED .UOL� LINS P.A'l'. COUPLING, and fnrnish Pulleys, Hangers, etr. . ,  giti�� i�ost approved styles. Jb'J'ifd�tL;r�I�IiL&al.pli-
Try street, 2d and 3d avenues, Pittsburgh, Pa. 

190 S. Ca,nal s£" ChIcago. nrStocks of this ShaftIng in, store and for sale by FULLER, DANA & FITZ, Boston, Mass. 
�FRRg�i?,�ht8Si(�� �Cfl\�n,:��':e����' N. y, 

PA'rENTS Sold on Commission. Send for Circular. E .H .GIBBS & 00 . , 84 B'dway, cr. Wall St .  

BUERK'S WATCHMAN'S TIME DE-TEOTOI'l.-Important for ai, large OOl'poratlom and Manufacturing c0ncerns-c8J1aule of controlllnf with the utmost accuracy the motion of a watchman or 
E:;t�l�:�d ����e C��:l:::aChes dijfeJ��i. ���tf�, df his 

P. O. Box 1,057 Boston, Mp,ss, 
N. B.-ThIs detector 10 covered by two U. S. Patent" PartIes usIng or sell!ng these instruments without authority from me wUl be dealt with a�cor<!ing to law. WOOD-WORKING MACHINERY GEN-erally, SpecIalties, Woodwortll l"laners and Rich· ll rdson's Patent Im&roved Tenon Machines. Oentral, corn�I.cJ.'l,;nR"Jy ��w�r:rR¥�HARDSON, 

OTIS' SAFETY HOISTING 
Machinery. 

NO. 348 BRORnV�Y, �f��o£. CO • • 

P
UNCHING AND 
DROP PRESSES. 

'" To Have a Cricket 
H oN THE HEARTH, IS THE LUCKIES'!' THING IN THE " WORLD."- Chas. Dicken8. The large Hlustrated family paper-" THE CRI('KET ON TRE HEAR'l'H "�only $1 a year. 
A $;> CHROWIO FREE. Great success .  100,000 sold. �e1h��:� CX�:���riv��c�re;����:t�r�gnfh}y ",:ci�� �s�dr�� Send $1 fOl' Agent's Outfit (chromos, samplesl terms,&C'.) Anply now for territory. We send this paper three 1I1onths for 24)c. Object, to introdllce. Try it. JONES & HADLEY, Publishers, 176 Broadway, N.Y. 

TH1!J Union iron Mills, Pittsburgh, Pa. The atteRtiOl>l of f£ngtneel's and Architects is called to our improved Wrought-iren Beams and Girders (pat· ented) . In which the compound welds between the stem �f! !����f ����f��!iri�r;,��� ��t?r�l�C������, �e !�� prepared to fUrnish all sizes at terms as favorable as can beD btained elsewhere. For descrip tive Ii thos-raph address Carnegie, Kloman & Co, Union Iron Mills, Plttsburgh, Pa. 

1 3  

ROPER HOT A.1B. 
ENGINE C OMPANY, 70 New Ohurch St. ,New York . 
1832. SCHENCK'S P ATEN'r . 1871. WOOj)WORTH PLANERS 
��!��S��?:e�a�g����" ft��d !81I�r�� %8��Wc�� SONS. Mattc"wan, N. Y. and 118 Liberty St., New York 

GEAR'S PATENT 
VARIETY MOULDING MA GHINE 
M��£i��lkri���l.e 'E��Jlfr;eo�n����!�Pi��Jl�\t�tds�aV1�t ted States Circuit Courts. Infringers who do not make " immediate settlements will be prosecuted. I MEAN BUSINESS. A. S. GEAR, Sole M.Hnufacturer & Proprietor. Also ManufactUrer and Dealer in all kinds of Machinery and Mechanical Supplies. 56 Sudbury St., Boston, Mass. 
Write for a Price List to J. H. JOHNSTON. 

179 
PITTS.BUBGH fA. Breech.Loading Shot Guns, $40 to $300. Double Shot Gnns, $8 to $150. Single Guns, $3 to $20. RIlles, $8 to $75. Hevol· verso $6 to $25. Pistols, $1 to $8 . Gun Material, Fishing 

a����eR��·lvfr��ltc��g����8ot� t�:��eci�g;. clf;�Od:�:{ by express 0.  O. D. to be examined before paid for. 

WOOD-WORKING MAOHINERY. New and improved Woodworth's, Daniel's, and Dimen'" siof1 Planers, Moulding, Mortising, Tenonms-, Sawtn� :ri'�iIfu�J':,I,g�.;su��f��g 
������e:n�tcFa�:'.'i�i!i; �l\�! brated Patent Matcher Hea,ls and Cutters, con· tantln.o�l't'Ldtn8d�a2�eJ�II�b��� St .. Worcester, Mass ,  SHINGLE AND BARREL MACHINERY.--Improved Law's Patent Shingle and Head!ng Machine, simplest and best In use. Also, Shingle HeadIng and Stave Jointers, Stave Equnllzers; Heading Planers, Turners. &c. Address TREVOR & Co . .  Lockport. N. Y 

Improved 

THOMAS LEFFEL. 

& HEROHELHODE AOTURING OOMPANY, Dayton, Ohi0 Send for Circular and Price List .  
WORKING CLASS 

MALE OR FEMALE, $60 a week guaranteed. Respectable empJ oYlUf'nt at home, day or evening ' no capital requ.ired. ; fv :] Instructl ons and valuable nackage of goods sent. free by mail . Address with 6 cent retnrn stamp, M. YOUNG & 00., 16 Oortlandt St., New York. 
AGENT S--Most fortunate chance to make monel.' respectabl1s and surell' $25 to $100 weekly, !��r��� g.I F"At]!�lf,L�i'JN ��{Il!roaa'llw�� �������. 

SELDEN PATENT 

DIRECT ACTION STEAM PUMP, 
PATENTED AUGUST 2D AND DECEMBER 20TH, 1870. 

Tank Pump, witb Boiler reed A.ttachment. 

--------------�.� . . � . .. �-------------

For B�iler Feeders, 

For Water Works, 

For Fire Pumps, 

For Mines, etc., etc. 

And for all purposes for which Steam Pumps call be 

used. Sold under full guarantee. Money will be 

returned if, 

satisfactory. 

from any cause, they should prove un .. 

Send for Circular and Price List, fully 

describing them, to 

A. CARR, 
43 Cortlandt Street, New York City 

© 1873 SCIENTIFIC AMERICAN, INC



rJvertisements will be admitted on this page at the rate Qf 
$1 .00 per line for each insertion. Engravings mall 

head advertisements at the same rate per line by rneas

'ltrement. as the letter-press. 

'l'he value of the SCIENTIFIC AMERICAN as an advertising 

medium cannot be over-estimated. Its circulation is ten 

times greater than that of any Similar journal now pub

lished. It goes into all the States and Territo1'ies, and is 

read in all the princip al libra1'ies and 1'eading-rooms oJ 

the world. lVe invite the atte'ntion of those who wish to 

make their bUSiness known to the annexed rates. A busi

ness man wants something more than to see his adve1'

tisement in a printed new8jJaper. He wants circulation. 

If it is 'Worth 25 cents per line to advertise in a paper oJ 

three thousand circulation, it is worth $3.75 per line to 

adverti8e in one of forty-flve thousand. 

"For the best BELT HOOK for Rubber �� ' 
�ather Belts Address 

lR E E N LEAF W I LS O N ,  Lowe l l ,  M as s .  

BEACH'S Scroll Sawing Machines.-Cheap
est and best in use . Far Illustrated Cata10gue and 

Price List, send to H .  L.  BEACH . 90 Fulton St., N .  Y. 

THE INTER-STATE 

INDUS TRIAL 
EXPO SITION 

OF 

CHICAGO, 
Will hold Its First Exhibition during the comlag Fall. 
The building, 

800 feet long a n d  200 re et wide, 
eostitng $250,000 . 00, built ch iefly of brick, iron and glass
complete in all its a ppointments for a first-class Exhibi
tion of the Products of Industry and Art-will be In 
readiness by 

September 1 st. 
All 'Manufacturers, Artisans and Artists are cordially 

���\�.e��gd�ve�� thc��Se
el

��: ��;
h
i: °tf�h�u�����o1fd:t�e. 

West. The duration of the ExRibitton will not be lcss 
thall four, fl U (\ probably six weeks. Appllcatlons for 
space, with brief statement of character of Intended 
exhlb,t, addressed to the undersigned, wlJ1 meet with 
prompt attention and reply. 

.JOHN P. ltEYNOLDS, Secretnry, 
87 Washington ::>treet, Chicago, Ill . 

MAHOGANY, 
ROSEWOOD, WALNUT, WHITE HOLLY 

SATIN WOOD . HUNGARIAN ASH, AND 
ALL KINDS OF WOODS. 

IN LOGS, PLANK, BOARDS, AND VENEERS. 

<:tEO. W. READ & CO . •  
MlIl and Yard, 186 t o  200 LeWIS S t  . •  cor. 6th S t . , E. R.,N. Y. 

g;: ���f�·:e
b
lc���IJ1�1'g18lt!ro��':!��d'��I��'tI���

d
. 

'l' H lt E E  P L Y  R O O F I N G , 
In Use Teu YClU"8. A good article, w ell recommended , and su itable for 

�\���r tri"6X 'K0tg'iI'il'8
f
�0 .�i�1�I�?Je��m�

r
N�'�

d
;�:�: 

THE HASKINS MACHINE CO, 
F I T C H B U ltG, lllASS.,  Manufacturers of 

PA'rENT VEIt'l'ICAL STEAllI ENGINES. 

(10 HORSE-POWER . )  
Our Combined Engines and Boller� are made in quantt
ties and to standard gauges, so that 0.11 parts are inter
changeable. Can be run with greater safety and less ex-
r
ense than any o ther engine manufactured. Sizes from 
to 30 horse-power. Warerooms, 46 Cortlandt Street, 

New York. Send for Circular. 

$25 A DAY ' Agents wanted. Business entirely 
• new. G. G. SUA W, Biddeford, Me. 

Improving the Harbor of San Francisco. 
u. s,  ENGINEER OFFICE, 533 Kcarney St. t 

SAN FRANCISCO, Cal . ,  May 1st, 1873. 5 
at�i��ee�,P;Yly

o�;�se�t��da ug�RYng!n
t,h1Sury

dr:t�tI�7r��� 
the remova1 of Rincon Rock in thts harbor. 
m��I"oC�fic":�\\'.:'�'b��f��� ��rt�l��tll�g. 

all necessary Infor-
G. H. MENDELL, Major of Engineers. 

$72.00 EACH WEEK. 
Agents wanted everywhere. Business strlctly legllilmate. 
Particulars iree. Address, J. WORTH & Co., St. LoUis,Mo. 

�j{ t �C)O rer �l\yl A J;"l'Inb wantedt .Al1 clAlisellot ...vorkflllt peo
IIPtJ O �,..j pIe. of e ltbel sex ,  young or old, make mor6 motley .' 
work for Ult In tludr sp!I>re momeuta or �.1l �he (.I.lllc than d auy\b1nc 
t! ... FuUcw...ra 1'reo, .... 4dI'eM. O. 8.ilWlOD . Co •• l"orUaDd.lklu .. 

$citutifi, �tutd,au. 
BLAKE'S ST ONE AND ORE BREAKER, 

For reducing to fragments all kinds of hard and brittle substances, such as 
"'X,el".'vel,y�?e�lfo�' m?��SC o���l;;I}:"L�CA1I�� R..�.Ps?�allast for R�II

b�e!:U&�����S �����t· gr�!�
e
ri!��!ts ��:�ae�tful�'u¥�

e
�
a
:�dg AI���� 

for this machine bas been {uJly sustained in the Sourts, after 
tn'JrouglO 'y contested suits . Those " ho make, sell, or use machines 

do &0 at their own risk. 

THE 
AMERICAN 

Turbine Water Wheel 
��;:3.

c
�gt�h�r�eu;�mr:�t�

e
�;

n
Ja���s 

�merson, Holyoke, Mass., showing 
higher average results than any Tur· 
blne Wheel ever known. A full re-
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{ NEW Y O lt R  A GENCY, 
137' El m  Street, 

Where a machine may be seen in operatlo n. 

LUBRICATORS. 
D REYFUS' transparent Self-act

ing O :lers, for all sorts of Machinery 
and Shafting, are reliable in aU seasons, 
saving 75-95 per cen t .  The SEL F-ACT
ING L U B ltlCATOR for Cylinders Is 

l»t-I)q��i!> now adopted by over 150 R. R. III the U. S. , 
N
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n
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r
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o
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P. BLAISDELL & CO . , 
MANUFAOTURERS O F  THE BEST 

JULY 5 .  1 873.] 

PORTLAND CEMENT, 
From the best London Manufacturers . For Fcsle by  . 

JAMES BRAND. 55 Cliff St . •  N. Y. 
A Practical Treatise on Cement furnished for 25 cents 

BARGAINS IN NEW TOOLS-Large four 
Spindle Pratt & Whitney Drill. $400 : Rogers 1m. proved Spoke Lathe, $190. KELLY, HOWELL & LUDWIG , 9 , 7  Market Street, Philadelphia, Pa. 

AMERICAN SAW GO "  
No. 1 Ferry St. , New York. 

Patent Drill Presses. with Q,uick Movable-Toothed Circular Saws, 
WIRE R OPE. J O H N  A. R O E B L I N G ' S  S O N S  

MANUFACTU RERS, TRENTON, N .  J. 

FOR Inclined Planes,Standing Ship Rigging 
Bridges , Ferries, Stays. or Guys on Derricks & Cranes, 

TlJler Ropes, Sash Cords of Copper and Iron , Lightning 
Conduct'Jrs of Copper. S

B
eclal attention gll 'en to holst· 

Return Motion, PERFORATED CROSS-CUT, 
In the Market, also other Machinist Tools. 

S OLID
AND

S A  WS SEND FOR CUTS . • WORCESTER, MASS. ALSO, ��feriYr:, �fv��l-= 
k��fc

s
e 
f
��� ig:�:r

n
1n���'i:!�ir:n 

A
!e�

l
d �g� --:--:::-::=-=::-::=--=-=::--c=--�-::--:-:-::-:---- I V E N S  & B It 0 0 R E S  P A T E N T 

ASBESTOS iit��
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ua
% Eccentric-Geared Power Press. oamphlet on TransmiSSion of Power by Wire "Ropes. A 

large Btock constantly on hand at New York Warehouse 
No. 117 Liberty street. SHUSTER, Chatham Mills, Phlladelph!a . Pa . 

BOILERS AND PIPES COVERED 
With " ASBESTOS FELTING ;" save s  twenty,five per cent. I n  fuel. Send for Circulars . 

A S B E S T O S  :P E L T I N G  C O M P A N Y ,  
Nos. 316, 318, 320, and 322 Front Street, New York. Pi"" Asbestos In all quantities and qualities for sale. 

IJowcr, 
JAMES LEFFEL 8/. CO •• 

SPRINGFIELD, O U I O ,  or lO'J LIBERTY 81' .• N. Y. CI1'Y. 

MORRIS, TASKER & CO.,  
MANUFACTURERS OF 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 
WROUGHT-IRON TUBES 

AND FITTINGS, FOR GAS, STEAM 
WATER, AND OIL. 

W-Steam and Gas Fitters' Supplies, 11achlnery for 
Coal Gas Works , &c. &c. 

N O .  Iii GOLD ST .. NEW YOltR. 

THE STANDARD MAKE ! 
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KIDDER'S P ASTILES-A Sure Relief for 
ENGINES and Boilers, New and 2nd Hand, Por Asthma. STOWELL & CO. Charlesto wn . Mass table and S tationary . 5 to 50 Horse 

SUPER-HEATERS 
Save fuel, and SUPfI� DRY steam. Easily attachen t� 
any boiler. 

. 
N

RY W'�JIli�t.fJsr.,
n
§��eyork. 

P rometers For testing Ovens. Boller 
Y • :flues, Blast furnaces, 

Super-Heated Steam, 011 Stili ••  &e. 
Address HEN R  W. BULKLEY, 

98 Liberty St., New York. 

SEND FOR BOOK CA'rALOGUE. 
BICKN ELL, 27 Warren st.,N.Y 

Power.  GOODWIN & WHITE, 011 City, Pa . 

THE REISINGER SASH FASTENER. 
A Cheap , Durable an(l Ornamental Lock, 
wah no Spring to break, or Sash to cut. It 
�����l ����l:g� J1e�\��� :�RI�,��lr�lf�I��J�l�� 
when the sash i8 dowll .  A half dozen Cop
per-Bronzed Locks stnt to any address ,post 
paid, on receipt of 50 cts. Circu lars sent on 
application .  Over 200,000 of these Locks 
aru a lready in use. 

THE ANCHOR LINE HOLDER 
I s a neat, durable, uulversa l  tension device, 
to s trctch and hold Rope ,  Wire and Cords, 
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knata to tic or un tie . Admits of spliced o r  
fe��t��tl�6��� �gl�::������'r'�Jrt���t8�!!g� 
wind-play will undo til e fastening. A set of 
three, with screws. prepaid, to any address, 
by mall , for 40 cents . 

Oue D ()zen Sash Fasteners, and a Set of 
Three Line Hohlers, sen t, prepaid, to any 
address, on receipt  of $1 . 25.  AGENTS WANT. 
ED. T H E  TRADE SUPPLIE D .  HEISINGER 
M'F'G CO . •  Box 411 ,  Harrisburg, Pa . 

�OYE'S MILL FURNISHING WORKS 
are the lar est In the United States. They make 
3urr M1llstones,1.�ortable Mms, Gmut Machines, Packers , 

Mill Picks, Water Wheels, Pullcys and Gearing, specially 
adapted to fiour mills. Send for catalollue . 

• J. T. NOYE & SON", Buffalo, N. Y. 

R. A. Vervalen's Brick Machines, 
Mad e at Haverstraw, Rockland C o . ,  N .  Y. Making nine 
tentlls of all  the br!c'k used In the State. Send for circular. 

IRON PLANERS, ENGINE LATHEr:; 
DrtllliJ, and ether Machinists' Tools, of superior qual 

tty, on hc.nd, and finishing. For sale low. For Descrip
tion and Price address N E W HAVEN MAN UFACTUH· 
ING CO. New Haven, Conn. 

The Pulsometer or Magic Pump, 
The Simplest, m ost durable and effective 

pump D O W  in use. Adapted to all s1tua· 
tions and perfonDs all the functions of a 
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It cannot ge t out of order. 

Spy 

C. HENRY HALL & C O . , 20 Cortlandt Street , 
New York City. 

Glasses. 
A large assortment .  Write for Catalogue . 

W. Y. McALLISTER, 
728 Chestnut St., Philad elphia, Pa 

RANSOM SYPHON CONDENSER perfects 
and m9.intains vacuum en Steam Engtnes at cost of 

one per cent its vall1e, and by its use Vacuum Pans are 
ron with full vacuum without Air Pump. Send to WM. 
ALLEN, 51 Chardon St . •  Boston , for a personal ca.ll, or 
he Company, at Buffalo, N_ Y" tor a glrc\l!�r, 

CHAMPION SPRING MATTRESS-The 
la.test an:el best improvement. Do you want a healthy and comfot4table bed ? Here It Is .  The softest 

easlest, ct.enpest , most popular, and durable Spring Bed in market. Sold by all leading dealers . No stock complete without it. Wltol1y composed 1)f tenacious tempered steel springs, so united tiJat the pressure is equally distributed. Easily ved or carried about the house. 
Can be lifted, turned . rolled u p  like a b lanket . Both 
Hides al1ke. No fram( ' wooden slats, no straps. May 
be u sea 011 floor with bedstead. No under bed re· 
qulred. Needs only hal .Ickness of hair mattress. The 
i���:;e���e�yu��10��Dir� f�pr�!�8 %d6 �ei�g�
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the werld. Liberal :Ilscount to the tra�. AgenYs want. 
ed. F. C. BEKCH & CO., MaKers, .102 Chambers St .• cor. 
Church New York. 

Machinist's Tools 
EXTRA HEAVY AND IMPROVED. 

' 

LUCIUS W. POND, MANUFACTURER 
Worcester, Mass. 

Warerooms, 98 Liberty Street, New York. 
A. C. STEBBINS, Agent. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Shnl) I p.�t, Btl'oug-cst, Ch eapest, B est. 
In the test at Holyoke, tn 

1872, the Houston gave the 
h i gh est }lCrcentuge ever 
sho\vu in B relia.ble test and 
the high est nVCl" R ge re
sults ever obtai ned. In 
practi cal use His everywhere 
demonstrating its  superior
ity over all others . Emer
son's full report furnished on 
application . Send for Circu
lar. 
MERRILL & HOUSTON 

mON WOnKS, 
Beloit, Wtsconsin. 

A B OOR FOlt THE PEOPLE. 

Underground 1'reasures . 
HOW AND WHERE TO FIND THEM.  

B� tgo�'i��
N
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lators,M"lners and Labore1's,and aU.however uDscieuU llc. 
Telling them plaInly how to ileek for Mineral Trea8urea, 
h o w  to recognize . dtstlnguish, and to know their value . II With a bit of window glass, a. jack knife , and common 
sense, the  owner of  • Underground T1'eaaUre8 ' can dls
t lnguisil nearly all the mtnerals in the United States." 
In cloth, $ l .50.  Sent by mall, post paid, upon receipt of 
price . CirculaTs free. 

DUSTIN, GILMAN & Cu.,  Hartford, CQnn. 

THE lfECESSI'l'Y OF TIlE .A GE ! 

To protect L{fe and Property from Destructi(ln by Fi1'e. 

THE T UNNICLIFFE FIltE A LA lt M  
Will gtve notice of a FIRE, a.t its very commcnccmen t. ,hy 
a. report as loud 0.8 a musket, sutllclent to awaken every 
person in the buUding iu time to extingutsh thc Hamcs . 

THE ALAUM IS SIMPLE, SAFE AND RELIABLE . 
. '! Price only One D o l l nr. 

It 1s three fnches lon�, an tnch and a q a.arter in diame 
ter, and can be fastened to the ceiling o f the room by any 
one. The Alarm can be so arranged as to RING A HELL 
tn the Janitor's room,Otllces of Ho tel� or on the Out8irl� 
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vidua) endorsement for thelr respective CompanIes .  
C anvassers Wanted for all parts of the Country. 

Sample with cartridge and two fuses sent for $1 .  Spc� 
clal rates made whh Dea lers and large consumers. 

UNITED STATES FIRE ALARM M 'F'G CO., 
697' B ro a d way, New Y orl<. 

TERMS. 
One copy, one year $8.00 
One copY, six months 1.50 
One copy, four months 1.00 
One copy of Scientific American for one year, and 

one copy of engraving, " Men of Progress " 10.00 
One copy of Scientific American for one year, and 

one copy of " Science Record," for 1878 4.50 
Remit by postal order, draft or express. 
The postage on the SCientific American Is five cent. per 

quarter, payable at the office where received. Cana,h 
subscribers must remit, with subscription, 25 cents ext", 
to pay postage. 

Address all leiters and make al>\ Post Office ord€rs or 
drafts payable to 

MURK & CO., 
37 P A RK ROW \lEW YO RJ'_ 

THE " Scientific American " is printed with 
ClIAS. ENEU JOHNSON & 00. 'S INK. Tent�"nd Lombard ets ., Phlladelphia and 59 Gold st • .  New York. 
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