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TRIAL OF STEAK FIRE ENGINES AT THE CENTENNIAL 

EXHIBITION. 

There is probably no engine or machine in which the work 
done bears so great a ratio to the weight, strength, and size 
of the apparatus as the fire engine. The requirements of 
fire engines are so exacting, and the necessity for the great. 
est obtainable efficiency is so vitally important, that the cost 
is a secondary consideration. The breakage of a single bolt, 
pin, or casting may entail the loss of thousands of dollars' 
worth of property, in addition to the damage resulting to 
the engine; and hence it is that the material and workman· 
ship employed in the construction must be, and are, of the 
very highest order. A steam fire engine is in actual use duo 
ring but a comparatively short time of its period of exist· 
ence, but it must always be ready to perform, at a moment's 
notice, its arduous and important duties ; and the thorough 
order in which it must, therefore, be kept, makes it a fitting 
subject for beauty 
of design and orna· 
mentation, so far as 
is consistent with 
the necessities of its 
construction. Thus 
it is that, for ele· 
gance and fimsh, the 
steam fire engine is 
unsurpassed in mao 
chine production. 
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NEW YORK, OCTOBER 14, 1876. 
the trips with the engines. The engines were supplied with 
bituminous coal, the fuel used, both for lighting fires and 
and running, being weighed and charged to the account of 
each engine respectively. Each engine had connected to it 35 feet of suction and 100 feet of delivery hose, supplied by 
the exhibitors themselves, who had the liberty of selecting 
the size and kind of hose, and of using as many lines as they 
chose, provided that they joined into one before reaching the 
nozzle. 'fhe water was lifted 15 feet; and on the second and 
third days, the exhibitors selected their own nozzles, three 
of which were used, the sizes varying from the smallest to 
the largest used by them respectively on the first day's 
trials. 

The engines were weighed previously to the trial, first 
without water and equipments, secondly with the boiler 
filled with water to its proper working level, and thirdly 
with equipments complete, ready for service. Each compet· 
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we are informed, awards to be made to these makers inde· 
pendently of the data obtained from the trials, the results of 
which are not, as yet, fully computed by the judges. The 
merits or points of advantage in the respective engines are 
to be recognized by these immediate awards; and the results 
of the trial tests will be announced, and a suitable award 
made, at some future time. In the meantime, it is, we are 
informed, contemplated to secure the cooperative assistance 
of additinnal experts, in order to form a just and compre· 
hensive decision as to the merits of the engines, as indicated 
by the data given by the logs of the whole series of tests. 

.. 411 .. 
American-made B unting. 

General Benjamin F. Butler gives the following account 
of the rise and progress of this industry: 

" The manufacture of bunting was unknown in this coun. 
try until after the close of the war, so that no American 

ship ever fought un­
der a yard of Ame­
rican bunting. One 
or two attempts had 
been made to make 
it in America, which 
had failed. It was 

The steam fire en· 
gines exhibited at 
the Centennial Ex· 
hibition are beauti· 
ful specimens of 
mechanical archi· 
tecture, and form an 
attractive feature in 
Machinery H a II . 
Our illustration reo 
presents the trials 
of these engines, 
which were conduc· 
ted by the judges on 
September 4, 5, 6, 
and 7. This exciting 
contest formed the 
center of attraction 
during those days, 
being attended by a 
large concourse of 
engineers and me· 
chanics, as well a.i 
by the visiting pub. 
lic. The eagerness, 
watchfulness, and 
assiduity of the en· 
gineers, the rest· 
lessness of the con· 
testing exhibitors, 
the gravity and cool. 
ness of the judges, 
the almost life·like 
struggle of the en· 
gines, together with 
the long rolling vo· 
lumes of gyratiRg 
black smoke above, 
and the rushing 
stream of water be· 
neath, formed a 
scene which made 
consider a b 1 e i m 
pression upon con· 
templative minds. 
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substantially a mo­
nopoly of a few firms 
in Bradford, En­
gland; and although 
it cost, in the war, 
the Englishmen to 
make it no more 
than now, they put 
up the price. upon 
us to $36 gold per 
piece. In 1866, be­
cause I lived in a 
manufacturing city, 
I was requested by 
the Navy Depart­
ment to examine in­
to the subject and 
see if it could be 
made here. I con· 
suIted with some 
friends of mine in 
Lowell and interest· 
ed them in the sub­
ject, and they agreed 
to make an attempt, 
provided I would 
furnish part of the 
capital, which I did. 
After many experi­
ments, attended by 
very considerable ex· 
pense, and by em­
ploying English ma­
chinery, an article of 
bunting was made, 
which, upon compe­
titive trial with the 
English, was pro­
nounced by a board 
of experts to be su· 
perior. The demand 
for the article is very 
limited, except in 
presiden tial years 
and the Centennial 
year. There are now 
three or four oth· 
e r e s t ablishments 

The conditions of the test were made known to each of 
the contestants, and every precaution was taken to have 
every requirement clearly understood and all in readiness at 
the appointed time and place: ample notice being given for 
any preparations that might be deemed necessary by any of 
the contestants, each of whom employed his own engineer 
and assistants. 

The conditions of the trials on the first day were that the 
engines were to be tested for capacity and endurance in de· 
livering water through three different sized nozzles, fur· 
nished by the judges, and varying in area for each engine ac· 
cording to its weight with the boiler filled. The second 
day's trialil were for distance and character of the stream 
thrown; and the third day's were for the character and hight 
of the stream. On each day, the trials were continued for three 
hours each. On the fourth day, the tellts consisted of three 
runs over a coune of a mile, each run followed by a play of 
about half an hour, in which nothing was llSed that was not 
tSj,rJ'ied ove).' the C(lUrRe, the enjpnllerl and assistants making 

itor fixed his water level and started from such level on 
each trial. The judges were Messrs. Charles T. Porter, 
Emil Brugsch, and Joseph Belknap, assisted by Mr. WeI· 
lington, of New York. From the delivery hose pipe of each 
engine there was conducted a hose leading to the judges' 
stand and connected to a pressure gage. The nozzles were 
connected to a fixed platform and held stationary at an angle 
of about 45° for the distance test and 90° for the hight test. 
The water in the boilers was required to be cold, and its 
temperature recorded; and all the fires were started at a given 
signal. The pressure of the steam was recorded every five 
minute8, and the water pressure every two minutes. Eight 
engines entered for the test, namely, one Silsby,one Ronald, 
one Gould, one La F'rant-e, one Button, and three Clapp & 
Jones engines. The Button engine was disabled on the first 
day of the trial, in conSequence of the fracture of a bracket 
attached to the cylinder head. The Bi:.�es of the nozzles used 
varied from about i to 1tt inches diameter of bore; the dis. 
tance tIlIl water Wall thrown waa about 220 feet. There are, 

which manufacture 
bunting in the country, besides the one at Lowell. It is said 
by a newspaper that the tariff is more than the cost, leaving 
the inference that that is added to the price. The effect of 
the manufacture here has been that bunting is produced at $10 a piecA, gold, as against $36, which our government 
paid for over 11,000 pieces yearly during the war." 

. .. � . 
New Weapons oC War. 

A series of trials of the Hotchkiss revolving cannon were 
recently begun at Sandy Hook under U. S. army auspices. 
Seventy shots were fired, at four targets, the nearest of 
which was placed at 2,000 yards distance. The shells 
burst between the first and second targets, hitting the four 
screens 206 time!!. A new magazine breech.loading rifle 
was also tested, and a firing speed of six shots in six seconds 
was attained, The cannon trials are !loon to be returned, 
when the capabilities of the gun will be put to the !!everest 
testl!l. The inventor, Mr. B, B. Hotchkiss, claims that the 
weapon hILS an effecttve range of 6,000 yaJ'ds. 
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WHAT IS MATERIALISM 1 portance, estimated that in the single harbor of Wismar, in 

Those advanced scientists of the present day who have the Baltic Sea, as much as eighteen thousand cubic feet of 
abandoned the old and easy way of explaining every obscure these silicious organisms accumulated annually. The deep 
physical phenomenon by asserting a supernatural cause (such sea explorers of the Challenger expedition found them 
as vital force in the organic kingdom, or a separate creation' everywhere above the depth of two thousand fathoms ; and 
for each species of plant or animal) are denominated " mate- below that their insoluble remnants made up thousands of 
rialists" by the adherents of the supernatural or spiritual . square units of "red clay " deposits, apparently the stuff 
Those who use this word so profusely confound, however, from which the azoic bases of the continents were formed . 
two very different things , which have nothing in common, The limestones and chalks derived from calcareous infusoria 
namely, the scientific materialism and the immoral mate- are still more abundant and important : and by no means in­
rialism. The scientific materialist maintains that all the significant are the unconsolidated silicions strata of modern 
phenomena we see on our earth take place by natural origin,to which the name infusorial earth has been applied. 
means, that every effect has its cause, and that every cause 'fhe stratum at .Bilin in Bohemia, in which Ehrenberg found 
will produce its effect. In his view, law regulates the sum the enormous number of forty thousand millions of indi­
total of all physical phenomena, which depend on the neces- viduals to the square inch, is eighteen feet thick, and ex­
sary relations of cause and effect. He rejects, therefore, tends over a large area. At Liinenberg is another deposit, 
most emphatically, the belief in miraculous interferences, nearly twenty-eight feet thick; and less important strata are 
and every conception, of whatever form, based on a belief found in other parts of Germany and throughout Europe. 
in the so-called supernatural. In his view, there do not In Lapland and Sweden it constitutes the well known 
exist, anywhere in the whole range of human cognition, "mountain meal," used to swell the bulk of certain foods. 
real metaphysics, but everywhere only natural physics. Many deposits of conRiderable magnitude are known in Eng­
For him, the inseparable connection of matter, form, and land, and the Irish beds are celebrated, especially those of 
force is self-evident. This scientific materialism has long the county of Down. Africa for a long time monopolized 
since been accepted in the realm of the inorganic natural the supply for lj.se in the arts, and furnished the familiar 
sciences, physics, chemistry, mineralogy, geology ; and no name Tripoli. The material is now abundantly supplied by 
one, however poorly educated, has now the least doubt in other parts of the African continent, by Asia, Australia, 
regard to the correctness of basing these sciences on such New Zealand, South America, our own country-indeed 
materialism. Only savages believe now in the spirit of a every part of the world. In South America, the natives 
cataract or of a storm, some supernatural power which pre- count it in some parts an essential portion of tlJeir diet, 
sides over such phenomena ; and this can arise but from using it as food mixed with fat. Along the Amazon, beds 
utter ignorance of the whole system of natural laws, by which of this useful earth are numerous; and since the organisms 
we are able to explain the existence of cataracts and storms : which produce it are universally distributed, the deposits of 
and not only this, but we can at  present, thanks to our it will doubtless be found more or less abundant everywhere 
materiali�tic system of research, even predict the appear- when sought for. Such at any rate appears to be the case 
ance of a storm, so as to guard against its disastrous effects. in this country. The extensive deposit at Drakeville, N. J., 

This ignorance of �he natural laws on which the develop- which so conveniently supplies a demand originally met by 
ment of the organic kingdom is based-which laws form material imported from Germany, for the manufacture of 
the science called biology-is the cause that this depart- dynamite, is a case in point. Perhaps the mos', extensive 
ment of Science has hitherto been generally looked upon as deposit in this country is the one underlying the city of 
beyond all laws, and dependent upon supernatural agen- Richmond, Va. , a deposit which Professor Rogers traced 
cies. Hence came the invention of the metaphysical spook from a point on Chesapeake Bay, in Maryland, to beyond 
" vital force, " a mere theological dogma. If. however, we Petersburg, Va., where it is thirty feet thick Beds of simi­
can now prove that all Nature, as far as subject to human lar character have been found in California, Oregon, and 
cognition, is a unit, and that the same eternal, stern, and elsewhere on the Pacific Coast ; and smaller deposits occur 
grand laws prevail in the life of animals and plants as in at West Point, at Wrentham and Andover, Mass . ,  and in 
the growth of crystals or in the power of steam, WEI shall Connecticut and Rhode Island. 
reach the same natural and mechanical standpoint in all Infusorial earth, or tripoli, is best known as a polishing 
the realms of biology, zoology, and botany, no matter whether powder for gold, silver, etc. , for which purpose it has no 
we are suspected of materialism or not. In this sense, the rival. Mention has already been made of its use in the 
whole realm of the positive natural sciences, and the fund 0.- manufacture of blasting powders, in which it serves the use­
mental laws of causes and effects, are pure " materialism. "  ful purpose of holding the explosive nitroglycerin. But 

A very different thing from this scientific materialism, these will ultimately be counted among the least of its uses. 
however, is the immoral materialism, which, as we have Already it plays an important part in the manufacture of ce­
stated, has nothiug in common with the other, except its ments and artificial stones, especially in Ransome's process. 

name. This materialism, in its influence on practical life, Combined with carbonate of magnesia,it forms the excellent 
leads to nothing but material enjoyment and the indulgence cement known in Germany as albolite. With borate of lime, 

of sensual passions. It lives under the sad illusion that in- it forms a valuable glazing for furnaces, pottery, etc., and 
dulgence to mere natural pleasures can give satisfaction to is found very useful as an enamel for iron and slate. Fused 
man ; and under this illusion, it drives its votaries from one with borate of magnesia, it forms a beautiful and durable 
indulgence to another, while rest and peace are never porcelain which can been cast and even blown like glass. A 

reached. It is a grand and profound truth that the proper multitude of minor uses have been suggested, and many 

value of life does not reside in material enjoyment, but in more will no doubt follow as our artisans become acquainted 

moral acts, and that true happiness cannot be found in with its properties. Its lightness, indestructability by fire, 

exterior appearance, but in virtuous conduct : this is, how- and slowness of heat conduction are qualities of very great 

ever, unknown to the votaries of the immoral materialism. value. Bricks of it, with a little clay, are nearly as strong 

For this reason, such a materialism cannot be found among as common bricks, yet so light as to float on water. At the 

the investigators of Nature ; and philosophers, whose highest same time they are infusible, and such poor conductors of 

pleasure is the intellectual enjoyment of Nature, have for heat that they may be held at one end while the other is 

their highest aim the knowledge of Nature's laws. This im- heated to redness. As an experiment, an Italian engineer 

moral materialism was found especially among the religious constructed the powder magazine of a wooden vessel with 

pretenders of the middle ages, who, under the mask of a such bricks, and when set on fire the vessel burned till she 

pious exterior, aimed at nothing but an hierarchical tyranny sank, without exploding the powder. The lightness of such 

and a material exploitation of the possessions earned by the fireproof bricks makes them specially valuable for such 

labors of their fellow men. Blind to the supreme nobility of uses. They have also been used to advantage in the con­

what they called, and what their successors still call, "com- struction of reverberatory furnaces, pyrometers, etc. The 

mon matter," and to the magnificent phenomena produced heat-resisting quality of infusorial earth makes it not less 

thereby, as well as to the inexhaustible charms of Nature,and useful as a protection to ice bins,ale cellars,etc. ,and as a lin­

without any knowledge of her laws, they treated the whole ing for fireproof safes and the like, for which purposes it is 

field of natural science and all the civilization derived there- rivaled only by asbestos. Agriculture furnishes another 

from as an heretical and sinful materialism : while they them- promising field for the use of infusorial earth. Professor 

selves practised immoral materialism in its most abhorrent Wilson, who has the honor of discovering the use made of 

forms. To avoid confounding such immoral materialism with this form of sil ica by plants, pronounces the application of 

the scientific materialism, Haeckel proposes to call the latter it to fertilizing purposes the most important adaptation of 

"monism," or (with Kant) " the principle of mechanism," matter for the reproduction of vegetation that has ever been 

without which, Kant declares, there can exist no science of discovered. There can be no question of the importance of 

Nature ; and this principle lays at the base of the theory of such assimilabl e silica to soils like those of Bermuda, where 

evolution, and distinguishes it forcibly from the theologic the silicious element is nearly if not entirely wanting. 

belief in miracles, or in a series of separate and surernatu- � •• � .. 
ral acts of creation. THE HELL GATE BLAST. 

........ 

INFUSORIAL EARTH AND ITS USES. 

It is one of the paradoxes of Nature that the smallest 
creatures contribute most to the structure of the earth. The 
higher forms of life are barely traceable in the rocky strata; 
the lowest make up the bulk of vast formations, thousands 
of miles in area, thousands of feet in depth. The gigantic 
labors of the minute but multitudinous coral polyps are 
proverbial : but these are surpassed by the remains of still 
more microscopic creatures which swarm in all waters, 
arctic as well as tropical, fresh as well as salt, and whose 
cast-off shells fall like a ceaseless rain of solid matter on 
every part of the ocean's bed, on the beds of every inland 
sea and lake, every river,and marsh, and roadside pool. And 
minute though they be,the bulk of matter they contribute to 
the earth's strata every year is quite incalculable. The cele­
brated microscopist Ehrenberg, the first to realize their im. 

The result of the great blast at Hell Gate, or Newton's 
Channel, as the locality is now termed in honor of the suc­
cessful engineer, is in every way satisfactory. The rock 
has been shattered much more than was expected, and the 

work of dredging is consequently greatly lessened. Sound­
ings are still in progress, and divers are at work surveying 
the bottom and locatiug the larger fragments of rock. Ves­
sels drawing 18 feet of water and over cannot pass within 300 feet of the shore; at 180 feet, there is a clear depth of 8 feet of water. Of course, the results are merely prelim­
inary, and the channel will be gradually improved as the 
stone is removed . The pilots say that navigation is bet­
tered already. In some localities eddies have been replaced 
by true tides, and the current has materially decreased in 
swiftness, while about 200 feet more room is afforded for 
passing the strait. 

The observations of the shock wave generated by tIle ex 
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plosion were made by General Abbott and his assistants 
stationed at distant points, with whom telegraphic communi­
cation was held. At West Point, fifty miles away, no shock 
was perceptible even by the delicate instruments employed. 
At Springfield Junction, Long Island (not Massachusetts, as 
was at first reported) at a distanc3 of twelve miles, t11e 
shock was noted in 13 seconds after the time of explosion. 
General Abbott is preparing a paper giving all the results 
of his observations, wh'.ch will be read at th e next session 
of the American Academy of Sciences. 

Apart from the dredging, work at lIell Gate is by no 
means yet finished, and the operations are but fairly in pro­
gress on Flood Rock, the demolition of which is to leave a 
clear channel 1 ,200 feet in width. This rock forms a reef of 
about 7 acres in extent, and lies in the middle of the river, 
about 1,000 feet from Hallett's Point. 'York was started 
on this obstructiou in July, 1875, and continued steadily un­
til May last, when the fear of its interference with the 
Hell Gate tunnels, through its growing proximity to them, 
together with the lack of necessary funds, determined its 
suspension. At the present time, two tunnels are partially 
finished. These are about 6;) feet apart, aggregate in length 
229 feet, and from them 1 ,462 yards of stone have been re­
moved. Other tunnels have been begun' There is no cof­
fer dam, as the point at which the main shaft is sunk is 
above high water mark. It is estimated that about two 
years of continuous labor will be required to complete the 
excavation, and that to blow it up 100,000 Ibs. of explosive 
will be needed. 

.. � .... 
THE CENTENNIAL A WARDS. 

The awards made to exhibitors at the Centennial Exposi­
tion were publicly announced on September 27. Some simple 
exercises, consisting of music and brief speech making, by 
Hon. D. J. Morrell, of the Centennial commission, Director 
General Goshorn, and others, took place in the Judges' Hall, 
after which General Hawley delivered the lists of successful 
competitors to the various national commissioners. General 
Hawley, in his remarks preceding the distribution , explained 
that the system which had been followed in granting these 
distinctions is different from any hitherto adopted at inter­
national expositions. The main features are the absence of 
any graded scale of merit and of distinctive prizes, the reo 
duction in number of the judges, and the payment of the 
latter for their services. Medals of bronze are awarded, and 
each is accompanied by a brief report stating why the ex­
hibit is deemed worthy of distinction. This report is of more 
intrinsic value to the exhibitor, as indicating the relative 
merits of his exhibits over otkers, than the possession of the 
medal. A copy of the report signed by a judge who is indi­
vidually responsible for the opinions set forth (which views 
are further attested by the signatures of as many of the ex­
amining group as concur therein) is furnished to the exhibi­
tor with authority to reproduce it in any way deemed , most 
to his advantage. It will be observed that the written profes 
sional opinion of a paid expert is here substituted for the 
anonymous verdict of a jury ; and therefore in that opinion, 
and not in the mere bestowal of a medal, the value of the 
award lies. Of course under this plan several awards may 
be given in the same class of articles, based upon the same 
or differing qualities. 

The American awards number several thousand, and the 
mere list occupies twenty-eight closely printed columns of 
the New York Times. It is manifestly impossible, there­
fore, for us to publish all of them. We note, however, a 
few of the firms best known to our readers, upon whom 
well merited honors have been bestowed: In the mining 
and metallurgy group, the Blake Crusher Company, for 
their ore and stone breaker ; P. H. & F. M. Roots, for pres­
sure blower ; B. F. Sturtevant, for fan blower ; the Loiseau 
Pressed Fuel Company, for artificial fuel ; Jones & Laugh­
lin, for cold rolled shafting; in the .cotton and linen 
fabric group, Messrs. J.  & W. Lyall, for the positive motion 
loom, which we recently described ; and the same firm ob­
tain another award for a sewing machine, which presents 
some points of remarkable ingenuity which are not generally 
known. It is a double thread lock stitch shuttle apparatus, 
capable, when driven by steam power, of making 2,500 
stitches per minute, something, we believe, hitherto unpar­
alleled in machines of its class. Mr. James Short is awarded 
a medal for his carpet loom ; the Dixon (")rucible Company, 
one for lead pencils. Among the printing presses, the 
Campbell and Cottrell & Babcock are both distinguished. 
Among the pumps, those of the Yalley Machine Company, 
the Gould Manufacturing Company, L. J.  Knowles, the 
Silsby Manufacturing Company, Bagley & Sewall, and the 
Niagara Works gain medals. Other successful competitors in 
the machinery groups are Nathan & Dreyfus, lubricators ; 
Chalmers Spence Company, boiler and pipe covering ; 
Branch, Crookes & Company, stone saw, countershaft, belt 
tightener, etc. ; John A. Roebling's Sons & Company, wire 
rope ; John T.  Noye & Son, turbine wheel ; Frick & Com­
pany, engines ; Utica Steam Gage Company, gages ; Babcock 
Manufacturing Company, fire extinguishers ; Bolen, Crane 
& Company, hydraulic press ; 'Yard B. Snyder, small steam 
engines ; Buckeye Engine Company, engines ; Lidgerwood 
Manufacturing Company, rotary engines ; Stillman B. Al­
len, governor ; I. B. Davis, Berryman feed water heater and 
purifier ; Morris, Tasker & Company, wrought iron tubes, 
Burleigh Rock Drill Company, air compressors ; Stillwell & 
Bierce Company, turbine wheel, feed water heater, etc. ; 
Jerome Wheelock, piston packing ; Hugh Young, stone 
saw ; Emerson Steam Stone Saw Company, same ; Union 
Stone Company, emery wheels ; C. & S. Burt, shingle ma­
chine ; J. A. Fay & Company, woodworking machinery ; 
E. & B. Holmes, barrel machinery ; H. B. Smith, wood· 
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working machinery; Stiles & Parker, drop presses, etc. ; 
Fitchburg Machine Company, machine tools; Trump Brothers, 
scroll saw ; Campbell & Clute, knitting machines ; Hull & 
Belden Company, drop forges, etc. ; R S. Newbold & Son, 
shearing machine ; Richards, London & Kelley, woodworking 
machinery ; Bentel , Margedant & Company, same ; Pratt & 
'Vhitney Company, metal working tools ; Brown & Sharpe 
Company, same. 

The completion of the awards at this early day is a sub­
sta:ltial triumph for the new jury system. The whole 
board of judges numbered but 250, and they were called 
upon to examine the contributions of over 30,000 exhibitors. 
When it is remembered that, at the American Institute and 
local fairs in general, the j udges' reports are rarely finished 
till after the close of the exhibition, to the dissatisfaction 
of exhibitors, the advantage of employing patd experts is 
manifest. The judges at the Centennial were allowed com­
pensation, obviously small in comparison with the duties 
imposed ; but it was sufficient to fulfil its purpose and ren­
der the j udicial labors a business transaction instead of one 
resting on mere favor and obligation. We commend the 
result to the notice of present and futu re fair managers. 
Exhibitors go to considerable expense to attend local fairs, 
in hopes of obtaining valuable reports on their productions,  
and it is but right that they should have them before the 
fair closes. At the Centennial it has been proved that this 
can be satisfactorily accomplished. 

.. 411 • 
A CIGAR SCIEN TIFICALL Y DISSECTED. 

A polite visitor, who, during his interview with us, had 
rendered our sanctum redolent with the fumes of a fragrant 
Havana, has just left a cigar on our table with the laughing 
request that we smoke it. Despite the fact that it is an ex­
ceptionally fine cigar, we are unable to 'gratify our friend's 
desire, seeing that we don't smoke; but the thought occurs 
that we can show our appreciation of the gift by applying 
the light, not of a match but of science, to it, and thus giv­
ing our friend and his brother smokers something to pon­
der over next time" the blue up-curling smoke" leads them 
to reverie. 

To the world in general a cigar is merely a tightly rolled 
packet having brittle fragments of dry leaves within, and a 
smooth silky leaf for its outer wrapper. When it is burnt, 
and the pleasantly flavored smoke inhaled, the habitual 
smoker claims for it a soothing luxury that quiets the irrI­
table, nervous organism, relieves weariness, and entices l'e­
pose. Science, SCOuting so superficial a description, exam­
ines first the smoke, second the leaf, t111rd the asn. In the 
smoke is discovered water in vaporous state, soot (free car­
bon), carbonic acid and carbonic oxide, and a vaporous sub­
stance condensable into oily nicotine. These are the gen­
eral divisions, which Yohl and Eulenberg have still further 
split up ; and in so doing have found acetic, formic,butyric, va­
lelic, and propionic acids, prussic acid, creosote, and carbolic 
acid, ammonia, sulphuretted hydrogen, pyridine, viridine, 
picoline, lutidine, collodine, parvoline, coridine, and rubi­
dene. These last are a series of oily bases belonging to the 
homologues of aniline, first discovered in coal tar. Applying 
chemical tests to the leaves, other chemists have found nicotia, 
tobacco camphor or nicotianine (about which not much is 
known), a bitter extractive matter, gum, chlorophyll,malate 
of lime, sundry albuminoids, malic acid, woody fiber, and va· 
rious salts. The feathery white ash, which in its cohesion 
and whiteness is indicative of the good cigar, yields potash, 
soda, magnesia, lime, phosphoric acid, sulphuric acid, sili­
ca, and chlorine. Our friend has kindly left us a fine 
cigar ; had it been a poor and cheap one, the ingredients we 
should extract would be fearful and wonderful to contem· 
plate. Here is the list from an English parliamentary re­
port on adulterations in tobacco. Sugar, alum, lime, flour 
or meal, rhubarb leaves, saltpeter, fuller's earth, starch, 
malt commings, chromate of lead, peat moss, molasses, bur­
dock leaves, common Ealt, endive leaves, lampblack, gum, 
red dye, a black dye composed of vegetable red, iron, and 
liquorice, scraps of newspaper, cinnamon stick, cabbage 
leaves, and straw brown paper. 

Returning now to the smoke, or rather its ingredients, 
Dr. B. W. Richardson, in his " Diseases of Modern Life," 
considers the effect of the same on the body at considerable 
length, basing his conclusions on actual investigation. He tells 
us that water, of course, is harmless; free carbon acts mecha­
nically as an irritant, and tends to discolor the secretions and 
the teeth. Ammonia bites the tongue, exercises a solvent in­
fluence on the blood, excites the salivary glands, and thus 
causes a desire to drink while smoking. The tendency of 
carbonic acid is to produce sleepiness, headache, and lassi­
tude. When a cigar is smoked badly, that is, when the 
combustion of the tobacco is slow and incomplete, carbonic 
oxide is produced in small quantities, and is an active poi­
soning agent, resulting in irregular motion of the heart, 
vomiting, convulsions of the muscles, and drowsiness. The 
nicotine tends to cause tremor, palpitation of the heart, and 
paralysis. The volatile empyreumatic substance produces 
a sense of oppression and taints the breath and surround­
ings of the smoker with the well known "stale tobacco 
smoke" smell. The bitter extract causes that sharp nau­
seous taste peculiar to a re-lighted cigar or an old pipe. 

By trying the effect of tobacco smoke on lower animals, 
we can obtain an idea of its influence on ourselves. Small 
insects are stupefied rapidly, but recover in fresh air. Cold­
blooded animals succumb slowly to the smoke, birds rapidly. 
Some animals, such as the goat, can eat tobacco with im­
punity ; but none escape the effects of the fumes. Persons 
suffer lllOSt from tobacco while learning to smoke. Dr. 
Richardson savs that the spasmodic seizures are sometimes 
terrible, especially in boys. There is a sensation of immi' 

nent death, the heart nearly ceases to beat, and sharp pains 
shoot through the chest. Examination of inferior animals 
under such conditions shows that " the brain is pale and 
empty of blood ; the stomach reddened in round spots, so 
raised and pile.like that they resemble patches of Utrecht 
velvet. " The blood is preter naturally fluid, the lungs are 
as pale as those of a dead calf, and the heart is feebly 
trembling : such is the primary action of one's first cigar. 

After a time, however, the body becomes accustomed to 
the influences of the poison ; and with the exception of con­
stant functional disturbances (owing to the excretory organs, 
notably the kidneys, being compelled to do work not essen­
tial to their duties), no distressing results are felt. There are 
numerous instances where the evil effects are scarcely ap­
preciable, the physical and nervous constitution of the 
smoker being capable of resisting the influence. In many 
cases copious salivation attends smoking, and in this cir­
cumstance the opponents of tobacco have found a strong ar­
gument. Still, either to expectorate or not to do so is a 
choice of two evils. In the latter case, the result is to 
swallow the saliva charged with poisonous matter ; in the 
former, the saliva needed to prepare food for digestion is 
lost, and besides, as it contains salts of lime in solution the 
effect is to produce large formations of tartar on the te�th. 
" Smoker's sore throat" is a special irritable state of the 
mucous membrane induced by cigar smoking, which soon 
disappears when the habit is broken off. Tobacco smoke 
does not produce consumption or bronchitis, but it tends to 
aggravate both maladies. Its effect on the organs of sense 
is to cause, in the extreme degree, dilation of the pupils of 
the eye, confusion of vision, bright lines, luminous or cob­
web specks, and long retention of images on the retina, with 
other and analogous symptoms affecting the ear, namely, in· 
ability to define sounds clearly and the occurrence of a sharp 
ringing sound like that of a whistle or a bell. Its effect on the 
brain is to impair the activity of that organ and to oppress 
it if it be duly nourished, but to soothe it if it be exhaust· 
ed. It leads to paralysis in the volitional and in the sympa­
thetic or organic nerves, and to over-secretion from the 
glandular structures. Science was not wise enough to pre. 
pare so formidable an indictment of the nicotian weed as 
the above in King James' time, else that monarch might 
have had better ground than his personal dislike for stig­
matizing the habit of smoking as a " custom loathsome to 
the eye, hateful to the nose,harmfull to the braine, danger­
ous to the lungs, and in the black stinking fume thereof. 
neerest resembling the horrible Stigian smoake of the pit 
that is bottomless e." 

And yet, despite all that Science can say, the habit is in­
creasing. Two centuries ago the Turks regarded smoking 
as a religious offense, and paraded a smoker through the 
streets of Constantinople with his pipe stuck through his 
nose as a warning to others. Who can disconnect the Turk 
now from the ideas of chibouque or nargileh, or fragrant 
Latakia? Look at the best cigar wrappers the world can 
produce, raised on tobacco fields in the heart of New Eng­
land, where the Puritan fathers once visited the direst of 
blue law vengeance on the wretch who profaned His Ma­
ker's handiwork by "making a chimney of his nostrills." 
The value of our tobacco crop last year reached nearly $30,-

000,000. We consume annually some 75,000 hogsheads of 
the leaf ; we imported about 83,000 bales of cigars, etc. , 
from Cuba in 1875. 

What is the end of it all? Effects on individuals like­
wise affect communities, these in turn influence the nation . 
No person that smokes can be in perfect health, and an im­
perfect organism cannot reproduce a perfect one. There­
fore it is logical to conclude that, were smoking the practice 
of every individual of a nation, then that people would de­
generate into a physically inferior race. It would follow, 
moreover, that, in those countries where smoking is most 
practised, a lower physical, and a consequently lower intel­
lectual, development must be found. Such, we think, will 
be conceded to be true of Spain, of Cuba, of Portugal, of 
Turkey, of Greece, and of the South American countries, 
where those who are addicted to the habit vastly outnumber 
those who do not smoke. 

Passage oC Electricity through Gases. 

The author inserted in the circuit of an induction current 
a variable spark interval, a strong resistance in form of a 
tube with blue vitriol solution,-which could be shortened or 
lengthened, and a-galvanometer; and observed each time 
how much the liquid resistance had to be: changed, in order, 
after determinate change of the spark interval, to obtain the 
same deflection of the galvanometer. The spark path was 
inclosed in a glass sphere in which the gas and the pressure 
could be varied. The conclusions arrived at are stated briefly 
thus: 

1. Gases conduct electricity, in the glowing state, like me­
tallic conductors. The induction spark is a suitable means 
for the comparative experiments. 2. The conductivities of 
gases at ordinary pressure are not inconsiderably different 
from each other. Perhaps this difference lllay be attributed 
to differences of temperature of the spark interval in the 
separate gases. 3. With decreasing pressure, the conduc­
tivity of gases increases very considerably. At small pres­
sure, the gases differ very little from each other. 4. With 
less strength of the current, there is a decrease of the con­
ductivity, probably due to the less temperature of the gas. 
5. The conductivities of gases for electricity and heat stand 
in no close relation to each other. 6. The values found for 
the specific resi!ltances investigated are to be distinguished 
from the resistances at the beginning of the discharge, which 
have before been investigated by other physicists.-M. Ober­
beck. 
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IMPROVED BUILDING BLOCKS. 

Mr. Nicholas J. Clayton, of Galveston, Texas, has recent­
ly (August 15) patented a cellular building block, of which 
we give engravings herewith. Fig. 1 is a perspective view 
of a portion of a building in process of erection. Fig. 2 
shows one of the main building blocks, and Fig. 3 one of 
the partition wall blocks. In Fig. 4 are seen two forms of 
angle blocks or quoins. Fig. 5 gives two views of the bear­
ing blocks for the joists. Fig. 6 shows a flue block, and 
Fig. 7 a jamb block. The blocks may be made of artificial 

stone, cement, or clay, baked afterwards; and they are so 
constructed as to tie the outer and inner parts of the hollow 
wall securely together, forming one wall with numerous 
cells or passages through it. 

A are the building blocks for the main walls, which are 
made with offsets in their middle parts, binding the two 
walls together. The offsets of the blocks, A, have rabbets, 
a', formed in them to form seats for the ends of the adjacent 
blocks. B B are corner blocks, which may be formed of two 
wings meeting each other at right angles, the shorter wing 
being of a length equal to the thickness of the wall ; or the 
outer end of the block, B, may be made solid for a distance 
equal to the thickness of the wall, and with a hole through 
said solid part. C are right-angled blocks, the outer end 
of which is vertical, and forms a ·part of the outer walls. 
The inner wing of the blocks, C, is horizontal, and form� a 
support or rest for the ends of the joists. Through the ho­
rizontal parts of the blocks, C, between the places where 
the ends of tae joists will rest, are formed holes to connect 
with the cavities above and below said blocks. The space 
above the horizontal wing of the block, C, and between the 
ends of the joists, may be filled with concrete or with blocks 
of the proper size, to support the blocks, A, placed above 
them. The blocks, D, are for forming chimney and venti­
lating flues; and they are made with a projection or flange 
upon the middle part of their inner sides of such a hight as 
to meet the inner ends of two adjacent blocks. In places 
where woodwork is to be attached to the wall, recesses are 
formed in the blocks to receive pieces of wood to which said 
woodwork may be nailed. In the upper and lower edges or 
sides of the blocks, A, are formed holes or recesses or any 
desired shape for the cement or mortar, with which said 
blocks are laid, to enter, and thus key or dowel the said 
blocks together. 

He Wanted to Sell a Patent Machine. 

Soon after dinner yesterday a pleasant-faced man, having 
something wrapped up in a papar under his arm, called at a 
Detroit hotel, and requested a few minutes' conversation with 
the landlord. When they were seated, the stranger began : 
" I am an old landlord myself. I kept hotel in St. Louis for 
twenty eigh� years." 

" Yes," was the non-committal reply of the landlord. 
"And of course I know all about the inconveniences of 

hotel keeping," responded the man. " There were bugs 
around the beds in my hotel, and there are bugs around the 
beds in any hotel, I suppose. Of course I used to lie to the 
guests, but the bugs were there, and I knew it. " 

" What do you mean ? "  demanded the landlord, growing 
red clear round to his neck. 

" Just keep right still, "  replied the man, " for now I'm 
coming down to biz. This is the summer season, isn't it, 
and the only season when bugs bite? In the winter they are 
dormant, and unless there's a fire in the room they don't care 
to get in their work on the weary traveler. Well, the sum­
mer season is the season for the mosquito also. All hotels 
and houses have mosquitos, and nothing is thought of it. 
They seem to be a sort of necessity. Travelers will raise a 
howl over bugs, but they never grumble at anyone about 
mosquitos." 

" Sir 1 do you think I keep a junk shop ? " roared the 
landlord. 

" No, sir ; I don't. This is a regular hotel, and a very good 
one. As I was going to remark, I have invented and paten­
ted a machine, operated by a boy and a crank, which you 
and all other landlords want and will have. It is a machine 
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to imitate the hum of the mosquitos. Its notes can be heard 
all over each floor, and with a good boy at the crank there 
can be no failure. The traveler, just dozing off to sleep, 
hears the hum. At the same time a bug works out from 
under cover. Then more hums and more bugs. Actually, 
sir, without any lying or exaggerating, men will strike and 
claw the air all night long to kill imaginary mosquitos, while 
the bugs go unmolested and grow fat. The hum is a per­
fect imitation, and has even deceived Yale College profes­
sors. Without it your guests will blow around about bugs. 
With it no traveler will mention bugs at all, but will rip 
and tear at the mosquitos." 

" Do you mean to insult me ? "  shouted the landlord. 
" No, sir. " 
" But you talk as if I had bugs in my house I "  
" I tell you what I'll do, landlord . I'll examine five beds, 

and if I do not find bugs in at least three of them I'll give 
you a machine for nothing. " 

It would have been a nip and tuck flght if the great big 
porter hadn't jumped in and hit the stranger with an iron 
boot jack. The inventor still lived, however, and within an 
hour was seen bearing down for another hotel under full 
saiL-Detroit Free Press. 

Knight's New Mechanical Dictionary. 

Mr. Edward H. Knight, the author of the "New Mechanical 
Dictionary," now in process of publication by Messrs. Hurd & 
Houghton of the Riverside Press, Boston, informs us 
that the last sheets of the manuscript of his work have just 
been placed in the printer's hands. The fact is an event in 
the annals of literature in this country, as it marks the sub­
stantial completion of a great and elaborate undertaking, 
the labor on which has extended over a period of eight 
years. It is difficult to realize how colossal is the task in­
volved in the preparation of a work of this description. 
Thousands of patents, American and foreign, have been di ­
gested, industrial processes of every nature have been ex­
amined, and the latest improvements therein noted. Engi­
neering works, scientific discoveries,and tools of every craft 
have Leen studied; and finally all this immense collection, 
gathered from the whole field of applied science, has been 
subjected to careful revision and condensation, and, by means 
of ingeniously contrived systems of indexing, rendered in­
valuable for purposes of reference and research. Add to 
this the labors of artist and engraver,and there is little food 
for marvel that the work has cost $100,000 ; that it treats of 
20,000 subjects; contains 7,200 engravings : and that its 
three volumes include 2,800 pages. It is more an encyclo­
predia than a dictionary; it is in fact a mechanical and sci­
entific library, carried up to the latest dates. 

The many extracts froms its pages which we have pub­
lished will serve to give our readers an idea of its range of 
subjects. No single topic, however, has been wholly repro­
duced in these columns,as the engravings have been selected 
for their individual interest from the mass of the work, and 
afterwards grouped as seemed to us best befitting their 
character,without any reference to the author's classification. 
A just estimate of the comprehensive nature of the work,and 
its importance to inventors, engineers, and artisans of 
every class and in all libraries, can only be gained by care ' 
ful examination of the volumes themselves. The work is 
published in parts, forty of which have appeared; and the 
remaining ones will shortly follow. 

.. 4U .. 
A POCKET LUNG TESTER. 

Mr. William H. Burt, of Chicago, Ill . ,  has patented 
through the Scientific American Patent Agency, August 8, 
1876, a new spirometer, by which the breathing capacity of 
a person's lungs can readily be measured in cubic inches, by 
mercury, oil, glycerin, spirits, water, or any other liquid sub� 
stance. 

A is a glass bulb for containing the mercury or other li­
quid substance. B is the rubber tube, with a mouthpiece, 
C ;  and D is the scaled tube for measuring the hight of the 
column raised by the lungs. The rubber tube connects with 
a nozzle on the top of the bulb, and the glass tube connects 
with the bottom of the bulb by a return bend. The top of the 
vertical tube is open to the atmosphere, to prevent compress­
ing the air above the liquid; and a little cap, E, may be used 
for closing it, to exclude dust, etc. , and to prevent the li­
quid from running out by pneumatic pressure. This cap 
must be taken off when in use. It ie only necessary to blow 
into the mouthpiece, when the hight of the mercury repre­
sents the lung pressure exerted. 

A LIFE·PRESERVING CAP AND CAPE. 

Messrs. E. J. McCarthy, of Red Hook, N. Y. , and Gastofi 
Wilbur, of Saugerties, N. Y., have recently invented a ileW 
sleeping cap, the object being to furnish a cap which may ail' 
swer the threefold purpose of protecting the wearer from 
cold and storm, of an air pillow, to be used on the cars or 111 
camp, and as a life preserver. The cap is made from rub­
ber or other material which is impervious to water or air, 
and is provided with an external envelope, a, which is also 
made from waterproof material, and is united to the band 
of the cap by an airtight seam. A tube. b, having a suita­
ble mouthpiece and valve, is attached to the cap, for infla-

ting it while it is on the head. A cape, B, is attached to the> 
cap, and is made from waterproof material, and is double, 
at c, so that it may be inflated by blowing through the tube,. 
d, which is provided with a mouthpiece and valve. 

It will be seen that., when the cap and cape are not infla­
ted, it forms an ordinary storm cap, and that when it is in-­
flated the confined air in the space serves to protect the head, 
from cold and to afford the necessary buoyancy for a life­
preserver. This device was patented through the Scientific: 
American Patent Agency, August 8, 1876. 

.. 4 ' �  .. 
An African International ExposUlon. 

Expositions seem to be becoming epidemic. There is our 
own Centennial, named first because actually the largest yet 
held, but to be eclipsed, it is said, by the grand French 
sfiow of 1878. An exposition of marine and life-saving devices 
has lately been in Brussels, Belgium ; another af general 
exhibits, of which we have heard little save the fact of its 
existence, has been held in Finland. There are rumors of a 
grand international display in Australia, soon to occur; and 
now last of all, South Africa announces that a World's 
Fair is to open in Capetown, Cape of Good Hope, on Feb­
ruary 15. The director general of the African Exposition 
is already en route for Europe and thiB country : and b efore 
very long, our manufacturers will be informed that indue· 
tries at the Cape are at the lowest ebb, that an exhibition of 
what other people in the world are doing is needed to wake 
up the colonists, and that probably any portions of our 
splendid exhibit in Philadelphia will be gladly made part 
of the African show. We advise exhibitors to keep all their 
decorations, show cases, special machines, and extra fine 
goods, prppared for the Centennial, in as good order as pos­
sible, and not to think of throwing the two first named ar­
ticles aside when the Exposition is over, as there are plenty 
of opportunities to come,when all such will be found abun­
dantly useful. 

The Effects ot' Physical C ulture. 

An official inquiry into the results of gymnastic exercises 
has recently been instituted at a military gymnastic school in 
France. The results of the inquiry, which extended over 
six months, established : 1. That the muscular force is in. 
creaBed, on an average, 15 to 17 per cent, and occasionally 
from 25 to 30 per cent, while the force has, as wt\ might ex­
pect, a tendency to become equal on both sides of the body. 
2. That the capacity of the chest is increased by one sixth at 
the lowest. 3. That the weight of the individual is increased 
from 6 to 7 per cent, and occasionally from 10 to 15 per cent, 
while the bulk of the body is diminished, thus showing that 
profit is confined to the muscular system. The increase of 
muscular force was generally confined to the first three 
months of the course. During the laet moiety a serious dimi­
nution usually occurred ; and here the dynamometer gave 
positive indication of the necessity of moderating or suspen­
ding the exercises. 

------"4�4 .� . .... _----­
Dangers oC the Sea. 

The steamer Arbitrator left New Orleans, August 9 last, 
for Liverpool. On August 23, when about 100 miles east 
of Halifax, N. S., she struck a ledge of floating ice, and ran 
right upon it as far as the foremast. She then made water 
rapidly, and went down stern foremost, the ice holding her 
up forward. After being in the boats several hours, th� 
crew were picked up by the brigantine Baltic, and landed at· 
Dublin. 
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APPARATUS 

.

USED IN INDUSTRIAL PR�CESSES. • \te� ore i� co�ducted by exposing the material to
. 
molten lead' 

Our extracts thIS week from Knight's " N ew Mecham- WIth WhICh It forms an alloy. The apparatus IS 
cal Dictionary " include apparatus of various kinds em- THE LEAD BATH. 

pole, Z. The current produces decomposition, and the elec­
tro-positive metal is deposited on the object attached to the 
negative pole. 

ployed in several industrial processes. Fig. 1 is a In the form represented in Fig. 4, the ore occupying the THE CONVERTERS 

BONE BLACK FURNACE, Fig. 3. Fig. 4. used in steel making are represented in Figs. 7 and 8. The 

used for revivifying bone black for the purification and de 
colorization of saccharine solutions. The bone black, D, 

Fig. 1. 

Bone-Black F1trnac�. 

charged with impurities, is deposited in the hopper, C, 
where the withdrawal of slides, E, permi1 s it to fall into 
the tubes, A, which are exposed to the heat from the grate, 
H, until the impurities are discharged. Then, by with­
drawing the slides, F, on the bottom plates, B, it passes 
into the tube�, a b, and is received in vessels, c. At K are 
flues for conducting off the products of combustion and 
partially drying the black before it is admitted to the tubes, 
A. The process of 

LIME BURNING 

consists in calcining the carbonate in the form of limestone 
in kilns, during which the carbonic acid is driven off, leav­
ing oxide of calcium or quicklime. Fig. 2 represents various 
forms of kilns. A B represents the kiln used at Ruderil 
dorf, Prussia, and adapted to burn one part wood to four of 
turf. It has five fireplaces, a ;  b is the ash pit ; c c are open· 
ings for regulating the draft, and at d are apertures for 
withdrawing the lime. The kiln is lined with a double 
thickness of fire bricks, the space between which and the 
outer masonry is filled in with well rammed cinders to pre­
vent loss of heat. In the kiln, C, blasts of air are forced 
through the burnt and cooling lime, and mingle with the 

Fig. 2. 

o 

m 
Lime-Kilns. 

hot currents from the furnaces. The latter are placed around 
the kiln, and air blasts are driven through the fuel. The 
upper end of the kiln is arched over, and the feed hole has a 
removable cover. The kiln, D, has bottom discharge, and 
the furnaces arranged on each side connect with it. A cross 
arrangement of flues counteracts irregu· 
larities of draft on the windward and 
leeward sides. Fig. 3 is a form of 

LEACHING VAT, 

used in the process of chlorinating gold 
It is made of two inch plank, and is 
pitched inside. Lead discharge cocks are 
placed at the bottom ; and under the false 
bottom, which is fastened so that it will 
remain in place when the vat is over­
turned, pieces of quartz are loosely laid. 
A pipe inserted into the airtight lids 
leads the chlorine gas from one vat to 
another of· a series. The vat, before the 
admission of gas, is charged with the au­
riferous material. After the golci is dis-

uachinE:- Vat. Lead-BathfoT PreciOU .. fi ure& 

central shaft, D, is discharged beneath the column of lead, 
A, which is kept molten by the furnace beneath. The 
heavier portions of the alloy are drawn off by the pipe, G. 
The ore rises through the lead, bringing the particles of pre­
cious metal in contact therewith. The flow of ore is assis­
ted by withdrawing air from above by an air pump. In Rose's 
lead bath, Fig. 5, the vessel is suspended in a furnace. 

Fie- 5. 

Rose's l.mr/- Balh. 

through which extends an inclined tube which discharges 

its contents near the bottom. The tube has a propelling 

screw, with a shoulder and elastic collar at its bearing, and 

a grinding plate at its lower end, which works against a 
grinding surface. Above the mouth of the vessel is a wheel 
which removes the waste ore as it rises to the surface of the 

Fig. 6. 

Electro-Plating Apparat1t!. 

molten lead. Fig. 6 represents the apparatus commonly 
employed in 

ELECTR(I)PLATING. 

A is the battery, and B the vessel into which the solution 
of the metal to be deposited is placed. The molds are sus­
pended from a metallic rod, a b, opposite to which the plate, 

Fig. 7. 

Con'l-'ertnr. 

solved, water is admitted, carrying off the chloride of gold 
to a vat, When the ore is thoroughly leached, it is dis­
charged into a car and removed outside the works. Another 
process for the extraction of gold or silver from comrninu-

f d, is hung. Copper. if the solution be of a salt of that metal, 
serves as a soluble electrode, and is dissolved in the same 
ratio as the metal is deposited upon the mold. The battery 
being charged, f d is put in communication with the copper 
pole, C, by a copper wire, and a b is connected with the zinc 'Publ1sbedln numbers.by Messrs. Hurd '" Hougbton, New York cIty. 

Fig. 8. 

five-tun converter is an iron velilsel , 14t feet high and 9 feet 
in diameter externally, of a bulbous shape, and hung upon 
trunnions. The lower hemisphere is truncated, giving a 
flat bottom. five or six feet in diameter. The upper hemi­
sphere terminates in a large neck inclined sidewise, so that 
a flame issuing under pressure from the mouth of the up­
right converter is obliquely directed into a chimney, guard­
ed by a hood. The whole vessel has a rude resemblance to 
a pear. It is supported by heavy trunnions on each side of 
the center, and revolved upon these by hydraulic power. 

This huge iron bottle, with its neck awry, is lined with a 
foot of refractory material, known as ganister, to preserve 
the iron shell. The trunnion is hollow, and a passage from 
it runs down the outside, looking like a strong rib in the 
iron surface, to the bottom, where it communicates with the 
tweers. The bottom of the Holley converter is movable, 
and when taken out looks like a great plug of fire brick, two 
feet high, resting upon a cast iron disk. The tweers, Or 
nozzles for the blast, are imbedded vertically in the lining, 
and present ten groups, each containing a dozen three­
eighth inch holes. The aggregate area of these openings 
is equal to that of a single tweer 4'1  inches in diameter ; but 
the thorough agitation produced by dividing the blast se­
cures much greater useful effect. The pressure of the 
blast is twenty-five pounds per square inch. 

The converter in its upright position, being heated by a 
charge of coals and the blast, is turned mouth downward 
to vomit out the glowing coals, then upon its side to receive 
its charge, which runs from the cupola furnace above,along 
a trough, and plunges into the mouth of the converter. The 
posi l ion of the retort as this time prevents the charge from 
running into the tweers before the blast begins. After­
wards the pressure of the air itself keeps the passages clear. 
Then the blast is let on, and the converter swung back to 
a vertical position. A tongue of white flame comes roaring 
out of the mouth. The silicon of the pig oxidizes first,with­
out very intense flame ; but as the graphite and especially 
the combined carbon begin to burn also, the heat rises to 
some 5,000° Fah. ,  and the light is so brilliant as to cast 
shadows across full sunshine. 

In fifteen or twenty minutes the marvelous illumination 
ceases more suddenly than it b egan. The volume and bril 
liancy of the flames diminish together with startling ra­
pidity. This change of the Bessemer flame marks the 
elimination of most of the carbon, and indicates the critical 
moment. When it arrives, the blast is stopped, the con­
verter is turned upon its side, and 600 pounds of melted 
spiegeleisen are turned into it, as the pig was previously 
charged. The reaction is instant and violent. The manga­
nese of the spiegeleisen combines with any sulphur that 
may remain in the bath, forming compounds which pass 
into the slag. It also decomposes, in the slag, silicates of 
iron, taking the place of the iron and returnin g it to the 
bath. ': Finally, the carbon and manganese together reduce 
the oxide of iron formed during blowing, which would de-

stroy the malleability of the iron. This 
is quickly accomplished, and now the 
gigantic converter, like a monster weary 
of drinking boiling iron and snort­
ing fire, turns its mouth downward, and 
discharges its contents into a vast kettle 
or ladle, brought underneath for the pur­
pose by one of those intelligent cranes 
that stand around, so silent and so help­
ful. The ladle i� swung over the molds 
ranged round the side of the semicircular 
pit below, like a row of Ali Baba's oil 
jars, each capable of containing a bandit. 
The white, one would almost say trans­
parent, metal is drawn off into these 
through a tap hole in the bottom of the 

ladle, retaining the slag which floats on the surface till the 
last. When the first mold is filled, the plug is closed, the 
ladle swung round to the second mold, and so on till all the 
steel is thus cast into ingots, the size of which varies with 
the kind of work for which the steel is required. A thin 
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steel plate is placed on the top of each casting immediately 
the mold is filled, and over this a bed of sand is placed, and 
speedily and firmly pressed down. 

As soon as the ingots have solidified, and while they are 
still glowing, the molds are li fted off them by means of an 
hydraulic crane, and afterwards the ingots are picked up by 
tongs attached to the same machinery, and are carted away, 
all red hot, to the hammer shops, where they are thumped 
and rolled or otherwise tortured into their required forms 
of rails, tires, and plates . 

'rhe Inverse Rotation 01' the Radiometer an Effect 01' 
Electricity. 

To the Editor oj the Scientific American : 

In a former communication to the SCIENTIFIC AMERICAN, I 
endeavored to show that the direct rotation of the radiome­
ter was an effect of electricity. Before attempting to ex­
plain the inverde rotation, it will be necessary to state briefly 
some new facts which my electroscopic researches have led 
me to establish. 

In order to ascertain the electric state of their inner sur ­
faces,I exposed,to solar radiation,glass receivers such as are 
used for the air pump. By means of the proof plane and 
electroscope, I fonnd that this surface was electrified nega ­
tively, and even to a greater degree than the exterior. 
This excess of energy I attribute to the numerous reflections 
from the interior. If, however, we hold one of these elec­
trified receivers near the Biihnenberger electroscope, taking 
care that it does not come in contact with it, the electro­
scope at once indicates the presence of positive electricity. 
As both the outer and inner surfaces are negatively electri­
fied, this phenomenon must be attributed to the electricity 
developed in the interior of the glass itsel f by its molecular 
polarization and feeble conductivity. The following exper­
iment confirms this explanation If we remove from the 
el(terior, by means of the proof plane, a portion of the neg ­
ative electricity, and then approach, as before, the globe to 
the electroscope, a remarkable increase of positive electri­
city is at once shown. The same results are observed in the 
radiometer. 

I next el(atnined the electric state of the exterior of the 
radiometer globe when placed in partial obscurity and mois­
tened with ether. There are no signs whatever of electricity. 
as long as the inverse rotation continues ; but as soon as the 
direct rotation commences-on account of the obscure radia­
tions given forth by the surrounding bodies-positive elec­
tricity manifests itself and rapidly increases. While in this 
state, I exposed the radiometer to solar radiation, and I 
found that this positive electricity remains quite a long 
time, and that, notwithstanding the positive charge on the 
exterior, the direct rotation continues with its usual rapid­

Hy. 
The fact last mentioned enabled me to determine by ex­

periment the electric state of the inner surface of the radi­
ometer globe. Only two suppositions can be made in regard 
to it : either the electric state of the inner surface is depend­
ent, by means of molecular polarization, upon the electric state 
of the exterior, or it is independent. In the first supposi­
tion the interior face is electrified positively when the exte­
rior is electrified negatively, and vice versa. The second 
supposition may be divided into three hypotheses, for we can 
admit that the interior is constantly, under the same cir­
oumstances, either neutral , or negative, or positive. Hence 
we have in all four hypotheses, d priori, namely : 1. Inner 
�urface is dependent upon electric state of exterior. 2. In 
ner surfaoe is independent and neutral. 3. Inner surface is 
independent and negative. 4. Inner surface is independent 
and positive. 

Now of these four hypotheses, the fourth alone is verified 
by experiment. This I have established as follows : In one 
series of experiments I charged the exterior of the radiom­
eter with positive electricity by exposing it to solar radia­
tion. In a second series I charged the same surface with 
positive electricity by exposing it to solar radiation after 
Uloistening it with ether. Each experiment comprised two 
operations. I touohed a certain number of times the exte­
rior of the glass globe with the proof plane, and I carefully 
ohserved the electroscopic signs of the Bt'lhnenberger elec­
troscope when brought in contact with the proof plane ; 
then I approached to the electrometer the glass globe which 
had been partially discharged by the preceding experiment, 
and I again observed the signs given by the electroscope. 
In the case that one of the first two hypotheses expresses 
the real state of the inner surfaoe of the radiometer under 
the influence of radiation, on approaching the glass globe 
we should have, in both series of experiments, electroscopic 
signs of equal intensity for equal electric changes of the 
exterior surfaoe, manifested by the equality of those of the 
proof plane. Now this does not take place. In my experi­
ments on the approach of the globe, the electroscopic signs 
in the second series surpass in intenllity those observed in 
the flrst series. These results agree perfectly with the 
fourth hypothesis, but are in open disagreement with the 
third. Any one can easily ilee this, with a little attention, 
by considering the layers of electricity produced in the in 
terior of the glass walls by molecular polarization. The 
fourth hypothesis is, then, the true one, and the inner sur 
face is electrified positively. 

The explanation of both the direct and inverse rotation 
follows naturally from these facts and those communicated 
in my former note. For, since the inner surface, when ex 
posed to luminous or calorific radiations, is electrified posi­
tively, the direct rotation is a necessary consequence of the 

attractions and repulsions lVhich this positive electricity ex- for th� entire depth noted, the earth was made loose and 
erts upon the free electricity of the vanes. This rotatioo friable. The ground, in short, was not only rendered in 
continues when the radiometer is surrounded by light, be- better condition than could have been effected by plow and 
cause a perfectly homogeneous layer oJf electricity upon the harro w ; but every phylloxera, so the writer says, on roots 
inner surface is almost impossible. of the vines was killed. The quantity of dynamite used is 

The inverse rotation occurs in two circumstances : 1 .  not stated, but it  is likely to have been but small, j ust enou6h 
When the instrument, having been exposed to radiation to shake the soil without blowing up the vines. 
which produces a direct rotation, is allowed to cool slowly. It seems to us that the use of dynamite in agricultural 2. When the radiometer at the ordinary temperature is operations need not stop here. Instead of breaking up old 
cooled suddenly, for instance, by moistening it with ether. , pasture lands with the plow with great labor, the farmer 

In the first case, the electricity, which the globe acquires might bore holes here and there, drop dynamite cartridges, 
when exposed to radi ltion, disappearing very slowly, as ex- blow them up, and in a second find his soil loosened and all 
periments show, an inversion of the movement can be pro- noxious worms and insects therein destroyed. Dynamite, 
duced by an inversion in the signs of the electricity of the however, is a dangerous material, and hardly one of which 
vanes. In fact, in accordance with the principle of recipro- to counsel the indiscriminate use ; but nevertheless it might 
city, the emission of the radiations gives rise in the vanes to prove a profitable venture for engineers and powder and ni­
a development of electricity equivalent and contrary to that tro-glycerin manufacturers, and others who may safely and 
which absorption has produced there. By this development lawfully be trusted with the explosive, to offer their services 
of electricity, the vanes would return to their neutral state in breaking up land for farmers. 
if the electricity produced by absorption had not passed in .. I' I • 
part from the vanes into the rarefied gas of the globe. Now 
this passage took place with a greater energy as the rotary 
movement of the vanes had renewed more frequently the 
mass of air in contact with them. Hence the electric effect 
of the emission will be to change the signs and to diminish 
the charge of free electricity of the vanes. In the second 
case, where the cooling is produced by moistening the exte­
rior, the globe remains in its neutral state. For, as I have 
above remarked, during the whole time of the inverse rvta­
tion the cooled surface of the globe gives no sign of elec­
tricity. It appears that the 'cooling itsel f is not capable of 
producing electricity, but that the passage of a radiation 
through the surface is absolutely required. In these condi­
tions, the vanes become charged with negative electricity up ­
on the dark, and positive electricity upon the bright,side, by 
reason of the emission, at the same time that the radiations, 
given forth by the vanes and absorbed by the inner surface 
of the gl ass globe, electrify the latter positively. Thus the 
electric theory of the radiometer explains quite well the 
principal phenomena which have been observed up to the 
present time. I hope to make, hereafter, a study of all the 
particular movements which different observers have pub­
lished in the compte rendu of their experiments. I will only 
say now that the most remarkable of them, namely, the ro ­
tation of the radiometer globe when an obstacle is put to 
the rotation of the vanes, as discovered by SchUster, is in 
entire conformity with the above theory, while it constitutes 
a very serious objection to the hypothesis of mechanical im-
pul sion by radiation. JOSEPH DELSAULX, S.  J .  

1 1  Rue des Recollets, Louvain, Belgium. 

PetroleUIU a8 a Lightnln/J!: Conductor. 

The destruction of oil by lightning this year has been re­
markable, amounting to 242,412 barrels, from January 1 to 
July 31 of this year, or rather from April to August ; there 
were no fires from this cause in January, February, or March, 
two in April, none in May. four in June, and five in July. It 
is scarcely necessary to inform our readers that the oil de­
stroyed is in closed-top iron tanks, and the lightning, strik­
ing these, explodes the gas that collects in the space above 
the oil, scatters the oil, and sets it on fire, and in this way 
often communicates to other tanks in the immediate vicinity. 
The theory most commonly received in the oil regions of the 
cause of such frequent lightning strikes is that the gas, 
which, it is well known, is continually escaping from the 
oil in these tanks, rises to some distance above the tanks, 
acts as a conductor, attracts the lightning, and the damage 
is dOlle. One peculiar feature in the history of these acci ­
dents is, so far as we have been able to learn, no iron-topped 
tank has been struck, but in every case wooden-topped ones. 
We have made special inquiries on this point with the uni­
form result given. So far, attempts to protect tanks with 
lightning rods have been failures ; at Dilks' Station. a num­
ber of rods, supposed to be ample protection, were placed 
about the tanks, but they were no protection against this 
summer's bolts. It may be interesting, to those not acquain­
ted with the oil business, to state that, In losses occurring in 
this way, all the oil in the pipe line to which the tanks be­
long is assessed pro rata for the loss ; that is, the law of gen­
eral average, so well known in marine law, is' applied in 
this case.-Stowell's Petroleum Repoj·ter. 

REMARKS :-If it were possible to carry the rods entirely 
above the rising gas, then the rods would be a complete pro­
tection. But the probabilities are that the rods mentioned 
were either immersed in an atmosphere of explosive gas, 
which the lightning necessarily ignited before it reached the 
rods, or the rods, like the majority that are put up, were 
not properly connected with the earth, consequently could 
not protect anything. A lightning rod not sufficiently joined 
to the earth is of no more use in conducting lightning than 
is a pipe with one end stopped up to conduct water. 

We wish that some of our readers would give us the par­
ticulars of the rods at Dilks, describing especially the nature 
of the ground connections. 

• I II . 
Explosive Agrlcult ure---Dynamlte vs. Plows. 

The agents of M. Nobel, the well known inventor of nitro­
glycerin, have lately found a novel use for dynamite in 
grape culture, which suggests further possibilities. The 
explosive was not used for its chemical effect, but in a purely 
mechanical way, literally to " shake up " the earth and allow 
the free percolation of water and the access of air to the 
roots of the vines. To this end holes were made in the soil 
about ten feet in depth, and at points where no roots of the 
vines were likely to be injured_ Then cartridges of dyna­
mite were introduced and exploded, and the result was that, 

PRACTICAL MECHANISM. 

BY JOSHUA ROSE. 

SECOND SERIEs-Number XII .  

PATTEHN MAIUNG. 

We may now commence a series of examples, accompa­
nying each example with the explanations and considerations 
necessary to, and governing the method of, the construction 
chosen. Fig. 86 represents a drawing of a gland for which 

F(q. 86. 

a pattern is required. Now this is a very simple pattern, 
and yet there are at least six different methods of making 
it, any of which may be followed, as will appear more clear­
ly to the reader by his glancing over Figs. 87, 89, 90, 92, 
93, and 94. The first question is how .to determine which 
method is the most suitable. Let us suppose the pattern 
maker to be uninformed of the purpose the casting is to 
serve, or how it is to be treated : in such a case he is guided 
partly by his knowledge of the use of such patterns, and a 
consideration of being on the safe side. The form shown in 
Fig. 87 would suggest itself as being a very ready Rlethod 
of making the pattern ; by coring out the hole, it can be 

FigS?, 
i I 

made parallel, which the drawing seems to require. The 
advantage of leaving the hole parallel is that less metal 
will require to be left for boring, in case it should be neces­
sary; because, if the hole is made taper, the largest end of 
the bore will require to have the proper amount of allow­
ance to leave metal sufficient to allow the hole to be bored 
out true, and the'smaller end would, therefore, have more 
than the necessary amount : while just the least taper given 
to the exterior would enable the molder to withdraw the 
pattern from the mold. Made in this way, it would be mold­
ed as shown in Fig. 58, with the flange uppermost, because 
almost the whole of the pattern would be imbedded in the 
lower part of the flask, the top core print being all that 
would be contained in the cope ; and even this may be omit ­
ted if the hole requires to be bored, since the· lower core 
print will hold the core sufficiently secure in small work, un­
less the core is required to be very true. The parting of the 
mold (at C D, in Fig. 88) being level with the top face of the 
flange, much taper should be given to the top print (as 
shown in Fig. 87), so that the cope may be li fted off easily. 
Were this, however, the only reason, we might make the 
top print like the bottom one, providing we left it on loose, 
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or made it part from the pattern and adjust to its place on 
the pattern by a taper pin ; but another advantage is gained 
by well tapering the top print, in that it necessitates the ta­
pering of the core print at that end; se that, when the two 
parts of the mold are being put together, that is to say, 

when the cope is being put in place, if the core has not been 
placed quite upright, its tapered end may still arrive and ad­
j ust itself in the conical impression, and thus correct any 
slight error of position of the core. The size of the core 
print should be, at the part next the pattern, the size of the 
core required; for if the extremities are made of the size of 
the core, and the taper or draft is in excess, there will be 
left a useless space around the core print, as shown at A B 
in Fig. 88, into which space the metal will flow, producing on 
the casting, around the hole and proj ecting from the end face, 
a useless web, which is called a fin, which will of course reo 
quire to be dressed off the casting. 

We will now suppose that our piece, when cast , is to be 
turned under the flange and along the outside of the hub or 
body, and that the hole also is to be bored. In this case the 
pattern made as above would still be good, but could be 
much more easily made and molded if it has to leave its own 
core, its shape being as shown in Fig. 89 : because the trouble 

of making a core is obviated, and the core is sure to be in 
the center of the casting, which it seldom is when a core is 
used. We mm;t, however, allow more taper or draft to a 
hole in a pattern than is necessary on the outside; about one 
sixteenth inch on the diameter for every inch of 'hight on 
work of moderate size is sufficient. The allowance for bor­
ing should be one sixteenth inch at the large end of the 
hole, providing the diameter of the hole is not more than 
five or six inches, slightly exceeding this amount as the di­
ameter increa�es ; whereas, if the pattern had been made 
with core prints, an allowance of one eighth inch for small, 
and three sixteenths inch for larger, work would be required. 
These are the advantages due to making the pattern leave 
its own core. We have still to bear in mind, however, that, 
if the casting require a parallel hole, a core must be used ; 
and furthermore, if the hole is a long one, we have the fol­
lowing considerations : The separate dry sand core is strong_ 
er, and therefore better adapted to cases where the length 
of the hole greatly exceeds the diameter. Then again , if 
the hole require to be bored parallel , it can be more readily 
done if the hole is cast parallel, because there will be less 
metal to cut out. The casting also will be lighter, entailing 
less cost, providing it has to be paia for by the pound, as is 
usually the case. The molder is given more work by making 
the core ; but the saving in metal and in turning more than 
compensates for this, provided the length of the hole is 
greater than the diameter of the bore. 

Let it now be required that the casting is to be finished all 
over, such as for a gland for a piston rod. It would, in that 
case, be preferred that, if the casting should contain any 
blow or air holes, they should not be on the outside face of 
the flange, and this will necessitate that the piece be molded 
the reverse way to that shown in Fig. 88: that is to say, it 
must be molded as shown in Fig. 91, with the flange down­
wards ; for it may be here noted that the soundest part of a 
pasting is always that at the bottom of the mold; and fur-
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thermore, the metal there is more dense, heavier, and 

stronger than it is at the top, for the reason that the air or 

gas, which does not escape from the mold, leaves holes in the 

top of the casting or as near to the top as they can , by rea­

son of the shape of the casting, rise. The bottom metal 

also has the weight of the metal above it, compressing it, 

and making an appreciable difference in its density. It must, 

therefore, be remembered that faces requiring to be particu­

larly sound should be cast downwards, or at least as near 

the bottom of the mold as they conveniently can. Follow­

ing this principle, our gland will require to be molded as 

shown in Fig. 91, P P representing the line of the parting 
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of the mold ; so that, when the cope is lifted off, the loose 
hub, A, will rise with it, leaving the flange imbedded in the 
lower half of the mold. It is evident that in this case the 

pattern must be made as shown in Fig. 90, the body and 

core prints being in one piece and the flange in another, fit­
ting to an easy fit on to a parallel part on one end, and ad-

joining the core print, as shown at A. For glands of mode­

rate size, this method is usually adopted, and it answers very 

well for short pieces ; but in cases where the length of the 

body approaches, say three diameters, the horizontal position 

is the best, and the pattern should be made as shown in Fig. 

92, 93, or 94. Even in short pieces, when the internal diameter 
approaches that of the external, this plan is the best, be­
cause it is difficult for the molder to tell when his core is 

accurately set in position. 
For a pattern to be molded horizontally, Fig. 93 shows 

Fig . .9.J. 

the best style in which it can be made. Its diameters are 
turned parallel ; the required draft is given by making the 
rim of the flange a little thinner than at the hub, and by 
making the end faces of the hub and the core prints slight­
ly rounding. If the hub is very small, as, say, a half inch 
or less, and the flange does not much exceed it, the pattern 
may be made solid, as shown in Fig. 92; but if the hub be 
small and the flange large, it should be made as shown in 
Fig. 94. 

'1'0 construct the pattern shown in Fig. 87, we proceed as 
follows : From a piece of plank, we saw off a piece of wood 
a little larger and thicker than the required flange, measur­
ing with a contraction rule, that is to say, a rule specially 
made for the pattern maker, and having its measurements 
larger than the actual standard ones in the proportion of one 
eighth inch per foot : so that a foot on a contraction rule is 
12i standard inches, and an inch is 11h- standard inches. 
The reason for this is that, when the metal is poured into 
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the mold, it is expanded by heat; and as it cools, it contracts, 
and a casting is, therefore, when cold, always smaller than 
the size of the mold in which it was made. Brass castings 
are generally said to be smaller than the patterns in the pro­
portion of one eighth per foot, and cast iron castings one 
tenth inch per foot ; and so, to avoid frequent calculations 
and possible errors, the contraction rule has the necessary 
allowance in every division of the foot and of the inch. It 
is not, however, to be supposed that the possession of such 
a rule renders it possible for the pattern maker to discard all 
further considerations upon the contraction of the casting; 
because there are others continually stepping in. Such, for 
example, is the fact that the contraction will not be equal all 
over, but will be the greatest in those parts where the cast 
ing contains the greatest body of metal. If we are required 
to make a pattern for a brass, such as shown in Fig. 95, its 
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bore being six inches in diameter and its length ten inches, 
we shall find that the diameter of the casting will be less at A 
B than can be accounted for on the basis of a contraction of 
one eighth inch per foot;  and furthermore, the projection in 
the middle of the brass, which is sometimes provided in­
stead of  flanges to prevent the brass from moving endwise 
in the box, will cause the sides of the hexagon to cast hoI. 
low in their lengths; so that a straight edge, placed along 
the bevel from C to D, would touch the brass at each end, 
and not in the middle. 

In the smaller sizes of patterns, however, such as those of 
6 and less inches in diameter, there is another and a more 
important matter requiring attention , which is that, after a 
molder has imbedded the pattern in the sand, and has rammed 
the sand closely around it, it is held firmly by the sand and 
must be loosened before it can be extracted from the mold. 
'1'0 loosen it, the molder drives into the exposed surface of 
the pattern a pointed piece of steel wire, which he then 
strikes on all sides, causing the pattern to compress the sand 
away from the sides of the pattern in all directions ;  and as a 
result, the mold is larger than the pattern. In many kinds 
of work, this fact may be and is disregarded ; but where ac­
curacy is concerned, it is of great importance, especially in 
the matter of our example (brasses for journals), for they can 
be chipped and filed to fit their places much more rapidly 
than they can be planed, and it is necessary to have the cast­
ings as nearly of the correct conformation as possible. In 
cases where it is necessary to have the castings of the correct 
size without any work done to them, the shake of the pat­
tern in the sand is of the utmost importance. If he is re­
quired to cast a piece of iron 3 inches long and 1 inch square, 
supposing the pattern were made to correct measure by the 
contraction rule, the molder, by rapping the pattern (as the 
loosening it in the mold is termed), would, by increasing the 
size of the mold above that of the pattern, cause the casting 
to be larger than the pattern : that is to say, it would be 
longer and broader; and therefore, in those two directions, 
considerably above the proper size, since even the pattern 
was too large to the amount allowed for contraction. The 
depth, however, would be of correct size, because the loos­
ening process or rapping does not drive the pattern any 
deeper in the mold. It follows that, to obtain a casting of as 
nearly the correct size as possible, the pattern must be made 
less in width and in length than the proper size, to the 
amount of the rapping ; and to ensure that the molder shall 
always put the pattern in the sand with the same side up. 
permost, the word " top " should be painted on the face in­
tended to lie uppermost in the mold. The amount to be al­
lowed for the rapping depends upon the size of the pattern, 
and somewhat upon the molder, since some molders rap the 
patterns more than others: hence, where a great number of 
castings of accurate size are required, it is best to have two 
or three castings made, and alter the pattern as the average 
casting indicates. For castings of about 1 inch in size, the 
patterns may be made lI\i inch too narrow and the same 
amount too short ; but for sizes above 6 inches, allowance for 
rapping may be disregarded. 

In patterns for small cast gears, the rapping is of the ut­
most consequence. Suppose, for instance, we have 6 roll­
ers of 2 inches diameter, requiring to be connected together 
by pinions, and to have contact one with the other all along 
the rollers: if we disregard the allowance for rapping, the 
pinions will be too thick, and we shall require to file them 
down, entailing a great deal of labor and time, besides the 
rapid destruction of files . 

• � I '  .. 
Garden Bulbs. 

Now is the time when bulbs should be taken up and stowed 
away, lIS " �he leaves of the plants become ripe and brown, 
and the roots will die if the plants remain too long in the 
ground. The bulbs should be put away in the shade to dry 
for a few days ; then the tops, roots, and rough skin should 
be removed, and the bulbs put in paper bags, properly la­
beled. Bulbs that have flowered in water should, as soon 
as the flowers begin to fade, be removed and planted in 
earth, where they will get a little nourishment for the fu­
ture good of the bulb ; but even then the bulbs is weak­
ened, and bulb will not flower as well in water twice, though 
Lhey will serve for planting in the garden. 
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IlItPROVED CROSSHEAD FOR 'LOCOMOTIVES. 

Mr. W. A. Alexander, the inventor of the new locomotive 
link which we recently illustrated, has also devised an im­
proved crosshead for locomotives, which is represented in 
perspective. Fig. 1 ,  and section, Fig. 2, in the accompanying 
engravings. The general object is to render the crosshead 
easily adjustable at the wristpin and jaws, so that a close 
fit and steady motion in the guides are obtained, and so that 
the device will possess greater durability.. The crosshead is 
cast in the usual manner, and has side recesses back of the 
piston rod socket. for the insertion of the detachable wrist­
pin, A. The latter is turned true in the lathe and is fitted 
into the recesses by side guide plates, which are secured by 
pins to the jaws of the crosshead. These jaws are not 
planed square, but are made at a slight angle to the hori­
zontal axis of the head, as shown in Fig. 2. In relatively 
opposite directions on the sides of the jaws, tapered wedges, 
B, are placed, forming a square base support for the top and 
bottom steel plates, C, which are secured firmly to the cross­
heads by countersunk steel bolts. The wedges have aper­
tures for the passage of these bolts, which are loosened or 
tightened by a key introduced into interior recesses of the 
jaws. 

It i!! claimed for the invention that one pair will outlast 
any engine, and effect a saving of fifty per cent in repairs 
of connecting parts, that when the guides are once set true 
with the cylinders they will never need relining, and that 
they can be secured to the frame without the intervention 
of liners. The mode of obtaining a perfect alignment of 
the crosshead and guides with the cylinder will be seen from 

the follOwing . The center line on the jaw of the crosshead, 
is cut in when on the planer, the guides being fitted and set 
true with the cylinder without liners., and secured with 
bolts or rivets and steady-pinned, and may be taken down 
and planed off the entire length whenever necessary, and 
replaced without the necessity of relining. The crosshead 
being in place, with the adjustable keys loose, is set true 
with the guides, with the rule, caliper, or compass by the 
center line on the jaws of crosshead. Thus it will be seen 
that no matter whether it be the guides or the jaws of the 
crosshead that are worn, it is only necessary to take up the 
wear with the adjustable keys, setting the head by the line, 
to insure both guide and crosshead being in perfect line 
with the cylinder. The piston rod and pump rod, it is fur­
ther claimed, cannot get out of line, thus securing immuni­
ty from the breaking of pump lugs and the cutting away 
of the crosshead eye by the piston rod. The adjustable wrist 
pill gives at all times a round pin, effecting a great saving 
in the cost of brasses, oil, etc. , and obviating a great amount 
of friction. Whenever it becomes necessary to take the 
piston rod out, by removing the wrist, direct access may be 
had to the end of the rod in order to back it out. These 
wrists can be made of cast steel at a very slight ad vance on 
the cost of cast iron. 

Patented through the Scientific American Patent Agency, 
October 6, 1874. For further pllrticulars address the in­
ventor, W. A. Alexander, P. O. box 130, Mobile, Ala. 

• u� .. 
Repairing Leaky CelJar Walls. 

The season now at hand is the one most important for ma­
king cellars dry and cleanly. In fact, the repairing of leaky 
cellar walls should never be delayed, since the crevices are 
continually widened by the water soaking through. Ce­
ment, tar, and water glass are the best materials for the pur­
pose, but the last two can only be used at a time when the 
cellar is dry, as in winter, perhaps even in September, or 
after drying and airing it in winter by artificial means. 
When nearly dry, the leaky portions of the wall can be read­
ily recognized, and should be marked with charcoal. Holes 
and cracks should first be filled with hydraulic cement. The 
marked places, when dry, should be coated three to four 
times with a solution of 1 volume of commercial water 
glass in 2 of water, and finally, after becoming perfectly 
dry, with a solution of 1 volume of water glass in l volume 
of water. Instead of the sohltion of water glass, tar, kept 

quite liquid by heating, may be laid on a number of times 
If cement is to be employed, the marked portions of the 
wall should be cut out wedge-shaped, and carefully filled 
with a cement, rather thickly made up, with t sand. If 
the cellar cannot be dried, the moist places should be cut 
out somewhat deeper (4 to 6 inches), and filled with cement, 
by placing a tube of material, about as thick as a finger, in 
the middle, and packing the cement in tightly around it, 
and, if necessary , holding it in place with a board until it 
hardens, while the water escapes through the tube without 
exerting any pressure upon it. After 20 to 30 days . the 
opening may be plugged up. 

4 4 11 .. 
IMPROVED AIR PUMP. 

The invention herewith illustrated is a new and simple 
air-compressing device, made of small size and excellently 

adapted for use wherever liquids are to be raised by air 
pressure, and similar light work is to be done. 

The general arrangement, as seen from the illustrations, is 
that of an oscillating engine, with the difference that in this 
pump the cylinder moves up and down,andthe airis discharged 
or exhausted through the hollow piston rod, according as 
the pump used for purposes of plenum or vacuum. This 
arrangement does away with the complicated pipe connec­
tions, etc. , necessary on double-acting pumps. The lower 
end of the hollow piston rod is, by means of a piece of flex­
ible tubing, connected with the receiver or vessel operated 
upon by the pump. 

The operation is as follows : By moving the hand lever, 
consisting of the frame containing the guides, piston rod, 
and piston, the two flywheels are rotated, and the momen­
tum acquired by these is sufficient to bring the cylinder to a 
point where the resistance of the compressed air is equal to 
that in the receiver. At this point the guides (on hand lever) 
and the crank (formed on the flywheels) stand at such an 
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angle as to work like a toggle joint and press the cylinder 
to the end of its stroke with great force. The same repeats 
itself in the other half of the rotation. All the bearings are 
amply large, of cast steel, and exactly in line, as the pumps 
are made by special tools. The clearance at top and bottom 
of the cylinder is reduced to a minimum, thereby, it is 
claimed, insuring a perfect expulsion of air ; the valves are 
of expressly cured leather, which does not become hard, and 
backed by brass plates ; said valves are as large as the diam­
eter of the cylinder and piston will allow. The piston and 
stuffing box packing are likewise of the best material. 

Several of these Centennial pumps are on exhibition at 
the Fair Of the American Institute, New York city. We 
learn that one that has been in hard use for seven months in 
Philadelphia, in a large beer saloon, without being taken 
apart, is at present in the best possible condition. The ma­
nufacturer also builds vacuum gas-condensmg pumps for 
higher pressure, or simple gas transferrers, on the same 
styles as those shown in the engravings, whose cylinders 
are from two by four inches up to six by seven inches. 

Patent now pending. For further information apply to 
H. Weindel, 460 Dillwyn street, Philadelphia, Pa. 

. .. � .. 
IMPROVED BUCKET EAR. 

We illustrate herewith a new ear for buckets, kettles, 
coal hods, etc. , which is constructed so as to be very strong 
and not liable to be torn out. Its application to a bucket is 
shown in Fig. 1 .  From Fig. 2 it will be seen that the 'lar is 
formed of a piece of any suitable metal, stamped or cut out, 
and bent in the middle so as to form a loop and clasping 
pieces, which extend, one on the inside, the other on the out­
side, of the bucket. The plate is so pressed that a groove 
will be formed to fit around the wire at the top of the ves­
sel, and also so that it may be attached over a seam, as 

shown. The rivets then pass through the side of the ves 
sel and through both parts of the ear. 

Patented June 27, 1876. For further particulars address 
the inventor, Mr. Joseph F. Donkin, St. Clair, Schuylkill 
county, Pa. 

.. '4' • •  
Metals Absorbed by Plants. 

Professor P. B. Wilson has shown that plants take up 
free silica from the soil, in the form of diatom shells, 
which are deposited in the stalks of the plants. In a Dutch 
technical journal, Dr. De Loos states that vegetables are ca­
pable of taking up metallic particles from the soil. Con­
sulted by a family suffering from lead poisoning, he found 
that they resided in the neighborhood of a place where the 
manufacture of white lead had been carried on some years 
previously, and they partook of vegetables grown on the 
spot. Dr. De Loos thereupon examined specimens of red 
beet, endive, and carrots, and found lead in all. In a beet 
weighing 1 '43 lbs. , he found the equivalent of 0 '15 grain 
of metallic lead ; in six carrots, weighing together 0·6 Ibe. , 
he found 2 '7 grains of lead. The metal was also present in 
endive ; and the ashes of the plants contained traces of cop­
per, which, he thinks, existed as an impurity in the lead. 

• u �  .. 
A New Electric Fire Alarm. 

A new electric fire alarm, devIsed by M. Gaulne, of Paris, 
was recently described at a session of the Belgian Society 
of Civil Engineers. A metal box, fixed to the wall or ceiling 
of the room, has two metal columns which receive the con­
ducting wires from below, and to which are attached two 
sensitive plates, the upper ends of which meet near the 
summit of the box at an acute angle when brought together. 
Each plate is made partly of steel and partly of an expans­
ible metal, the steel being on the inside and extending 
to the end of the plate, the expansible metal being the 
shorter. The effect of heat on these plates is to cause the 
outer metal to expand ; and the steel ends being brought in 
contact, connection is established between the wires, and a 
bell is sounded. 

Besides serving as a fire alarm, the invention is intended 
to act as an ordinary call bell, and to this end a vertical rod, 
spring-supported, has at its upper extremity an index which. 
when the rod is drawn down by a cord similar to a bell pull 
on its lower end, rubs against the sensitive plates and thus 
establishes the current. 

The degree of expansion of the outer metal of the plates 
being known, it is only necessary to approximate . the ends 
more or less closely to cause contact to occur at any thermo­
metric point and the bell to sound. A needle attached to one 
plate moves over a dial marked with degrees and fractions. 
This plate is moved toward or allow to spring from the 
other by means of a regulating screw, and thus the needle 
may be adjusted at any degree. 
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THE SEA GULL. 

A traveler, making his first voyage across the ocean. is 
astonished to find birds following in the ship's wake a 
thousand or more miles from land. That such small ani­
mals should be gifted with the endurance necessary for keep­
ing on the wing for a week continuously, with the excep­

tion of an occasional rest on the surface of the ocean, is cer· 

tainly an extraordinary proof of the muscular power and 
vitality of this species of the winged tribe. 

These birds are nearly all members of the gull species (la­

rus, of Linnreus), of which the largest genera are larus glaucus 

(Brunnich), which measures 30 inches in length, and has a 

wing breadth of 5 feet, and the larus marinus (Linnreus), 

which is nearly or quite equal in size to the l. glaucus. The 

gull family has several general characteristics, among which 

may be mentioned the curvature at the end of the bill, the 

length and pointed form of the 
wings, and the web between 
the toes, the hind toe being 
short and elevated. The l. ma­
rinus, commonly called the 
black-backed gull, may be 
distinguished by the dark 
slate color of its back and 
wings, its black primary fea­
thers tipped with white, and 
its yellow legs and feet. This 
species is found in summer 
on the coasts of New En­
gland, and in winter travels 
as far south as Florida, its 
favorite breeding places be­
ing on the coast of Labrador. 
It flies high, and has a ma­
jestic carriage in the air : it 
encounters the fiercest gales, 
and swims well but slowly. 
It preys on fish, young birds, 
and carrion, indeed on any­
thing but vegetable food ; it 
is tyrannical towards weaker 
birds ,  but is naturally very 
cowardly. Its eggs are good 
eating, and the young birds 
are killed and salted by the 
fishermen of Labrador and 
Newfoundland; but the old 
ones are very tough and too 
fishy in taste for food. 

Our illustration* shows a 
flock of black-backed gulls 
surrounding a wreck, and 
hurrying with screams of 
delight after small pieces of 
garbage or refuse food that 
float away from the wrecked 
vessel. Mr. W oIf, the artist ,  
shows well the great wing 
power of these birds, and 
the easy grace with which 
they carry themselves in a 
gale. Their endurance in 
flight is aided by the light­
ness of their bodies, which, 
however, makes them the 
sport of a high wind ; but 
this obstacle they overcome 
by a novel species of tack­
ing, which enables them to 
make headway against the 
tempest. 

Many of the high rocks 
and almost inaccessible cliffs 
of Scotland and North Wales 
are the homes of countless 
millions of sea birds ; and 
the pursuit of them, for 
their eggs and plumage, is 
one of the most hazardous 
pursuits in which men ever 
engage 

Feathers. 

The natural color of feathers is produced by the internal 
arrangement of the colorless plates of horny matter,and not 
by any pigment. This is also the cause of the iridiscence or 
varying shades of color on beetles' wings and some nacreous 
shells ; the different thickness of the horny films interferes 
with the light,and produces the play of colors. Almost any 
artificial color can, however, be given to feathers by dyes. 
" When," says Professor Owen, " the barbules are long and 
loose, they characterize that form of the feather which is 
properly called a ' plume,' and such are the most valuable 
products of the plumage of birds in a commercial point of 
view." The annual quantity of bed feathers used in the 
United Kingdom has been estimated at nearly 700 tuns, a 
very large quantity when the lightness of the substance is 
taken into consideration. The foreign imports only amount 
to a few thousand hundredweight. Feather beds being a 
fruitful source of contagious disease, the feathers are fre­
quently sent to the purifiers, where they are subjected to 
steam and dry heat, and again rendered perfectly sweet and 
pure. In making a nest for her young by robbing her breast 

Our engr3vlng Is selected from Mr. Wolf ' s  " Life and Habits of Wild 

AnimalS , "  publish ed by Macmillan & Co . ,  of LondoJ:l and New York . 
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of its downy covering, the eider duck has little thought of tage, over the common hair or whalebone brush, that its sin­
ministering to the luxurious requirements of civilized man, gle fibers are more dense and solid, while the bristle repre­
who appropriates it for his comfort. As much as 1,200 lbs. sents a hollow tube. 
of this down is often sold annually by one company from 
Greenland; and when clean and pure, it fetches from $6 to 
$6.50 per pound. The export of eider down from Denmark, 
the produce of Iceland, Greenland, and the Faroe Islands, 
averages 6,000 to 8,000 lbs. weight a year. Paris enjoys a 
high reputation for the preparation, bleaching, dyeing, and 
arrangement of feathers, a great number of persons being 
employed in the feather trade, which was stated to have 
reached, before the late war, an annual value of nearly two 
and a half million dollars. The largest portion of these were 
exported to America and the colonies. A new and very pretty 
ornamental application of feathers, etc . ,  is that of the en­
tire head and plumage of some birds for fans and fire screens, 

THE GLEANERS OF THE SEA. 
instead of the mere feather trimming which was formerly 
applied to fans ; and the brilliant heads of the humming 
bird family, set as necklets, ear pendants, brooches, etc. , 
form a novel species of bird jewelry. Feather fiowE-rs are 
chiefly made at Madeira and in Brazil, but the latter are the 
besr, and fetch a higher price. At Bahia the Solidade Con­
vent is the great locale 'vhere they are made. They ought 
to be made entirely of undyed feathers, the best being those 
of a purple, copper, or crimson color, from the breasts and 
heads of humming birds. One of these wreaths has a beau­
tiful effect, and reflects differently colored lights. The cocks 
of the rocks, white herons, roseate spoonbills, golden jaca­
mars, metallic trogons, and exquisite little seven-colored 
tanagers (calaspiga tatas), with many gay parrots and other 
beautiful birds of the country, offer an assortment of colors 
capable of producing the most exquisite effects. The feather 
work is cften applied with a pretty effect to the borders and 
fringes of hammocks. Examples of these, with the arms of 
Portugal or Brazil, have been frequently shown at the sev­
eral International Exhibitions. 

A celebrated brush manufacturer in Paris makes brushes 
from quills, which he splits by a mechanical process into 
thin strips, much resembling bleached bristles. Besides 
the neat appearance of this article, it possesses the advan-

.. .  1' .. 
Progrellll oC Railroad Building. 

One of the most encouraging features of the fall trade is 
the increase in the railroad building that is going on. The 
Chicago Journal of Oommerce has a summary, from which 
we quote : " At the East a narrow gage nad, nine miles long, 
has been commenced between Boston and Stoneham, that 
will cost $300,000. A road following the valley of the La­
moille river, in Vermont, is being ironed. and will be opened 
to Lake Champlain this fall. The Rochester, N. Y., road 
will reach Salamanca this vear, and be pushed forward to 
the coal fields of Jefferson county in the spring. The Co­
lumbia and Port Deposit, Del . ,  road has twenty-five miles of 

track laid, and is pushing 
ahead actively. The Ports­
mouth and Huntington, Ohio, 
to give the Scioto Valley an 
Eastern and Western connec­
tion, and obviate the delays 
of Ohio river navigation, only 
waits until it is decided whe­
ther the gage shall be com· 
mon or narrow ; and the Har­
risonburg and Fredericks­
burg,Y a. ,having.been changed 
to a three-foot gage on the 
completed portion, will be 
pushed forward and comple­
ted from Orange Court House 
to Rawley Springs at once. 
A coal tributary of the Scioto 
Valley road has been sur­
veyed, commencing a dozen 
miles above Circleville. The 
Cincinnati and Portsmouth 
having adopted a narrow gage 
will advertise for its roadway 
at once. The Cincinnati 
Southern has contracted for 
rails to complete the way to 
Lexington, Ky. The Federal 
Creek, 0. , coal road, eighteen 
miles, has its bed completed 
a part of the distance and is 
expecting iron. The Rock 
Island and Mercer county, Ill ., 
striking the eastern portion 
of the country, is laying track 
and using it. The Omaha and 
Northwestern, completed to 
Herman, is being constructed 
at the rate of half a mile a 
day toward Tekamak. The 
Kansas and Northwesternnar­
row gage road is open forty­
four miles to Lexington, Mo. 
In the South funds are being 
raised to extend the Mobile 
and Alabama road seventy­
eight miles, from Uniontown 
to Birmingham, with a pro 
mise of speedy success. The 
gage of the Houston and Tex­
as has been changed to 4 feet 
8t inches for 120 miles be­
tween Houston and Hearne, 
making it uniform through to 
Philadelphia and New York. 
Track laying has recom­
menced at Kingsbury, on the 
Galveston, Harrisburg, and 
San Antonio road, advancing 
toward San Antonio. Utah 
is solicitous of commencing a 
road from the Union or Cen­
t.ral Pacific, by the valleys of 
the Snake and Columbia rivers 
toward Portland and Puget 

Sound, and one is to be surveyed along the Colorado Valley, 

with the hope of reaching San Diego. The Tomales, Cal., 

road to Freestone, Sonoma county, will reach Russian river 

this fall. Colorado is �lso at work on a narrow gage from 

Floyd Hm, terminus of a branch of the Central, to Idaho 

and Georgetown, that will branch to Central City and be ex­

tended into the Middle Park. 
a t  •• • 

A Ne-w Use Cor Sea Weed. 

Hai ·thao, or gelose, is a tasteless, odorless, colorless 

mass obtained from a fibrous sea weed common on the 

coast
' 
of China and Mauritius. It is insoluble in cold water, 

but dissolves in hot water after boiling for ten minutes, and 

then forms a thin, dirty white solution, which, on cooling, 

deposits a yellowish gray jelly. The material has lately 

been used for finishing cotton fabrics, and is reported to fill 

the thread more perfectly than dextrin or starch. By add­

ing glycerin to the hai-thao solution, a still softer and at the 

same time stronger material is obtained. According to ex­

periments made by Heilmann, an abstract of which is given 

in Dingler's Polytechnisches Journal, it appears that the 

material can only be employed for fine textures, soft and 

firm to the touch, and cannot be used as a substitute for 

dextrin or potato starch where a strong material is required. 
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CENTENNIAL NOTES. 

TIlE BELGIAN WOOLEN MACIlINERY. 

Bede & CO., Verviers, exhibit a fulling machine for cloths 
and woolen stuffs, such as flannel. Five or six pieces of 
fine cloth or three pieces of military cloth can be treated at 
a time, and the entire mechanism is arranged so as to be of 
easy access to the workman. The same firm exhibits a rna' 
chine for cleaning wool, which is represented to be an im­
provement on the American invention, and the manufactur. 
ers have supplied several factories in this country with ma­
chines of this kind. It  is said to clean 250 lbs. per hour, 
and with an automatic feeding apparatus one man can at­
tend it. All kinds of wool may be cleaned by it. Those for 
carding are worked dry, and those for combing in a damp 
state. A carding machine with a patent condenser is also ex­
hibited by Bede. & Co. It is fitted with cast iron cylinders, 
carefully turned. The patent condenser produces any de­
sired number of slivers, which are rolled into fine rovings, 
and the latter may be spun direct to 1 ,000 yards per ounce. 
It 

.
is claimed that the usual waste of carding is avoided by 

thIS condenser, and that more is done with it because there 
is no necessity of roving or drawing halfway. The con­
denser can be used for all kinds of wool, from the shortest 
to the best merino. 

Wool-spinning machinery invented by Celestin Martin, of 
Verviers, a distinguished Belgian inventor, recently de­
ceased, is exhibited. He was a poor working machinist, 
who, through his mechanical skill and inventive genius, 
worked his way to the head of a great industrial establish­
ment, and won from the King of Belgium the offer, twice 
refused , of the decoration of Chevalier of the Order of Leo­
pold. His metie1' fi.ve or stationary spinning machine is ex­
hibited with other machinery for wool manufacture, includ­
ing a model for a new carding machine. There are a few 
wool-carding appliances shown by other exhibitors, and 
Horstmann Brothers, Liege, exhibit carding cloths. 

THE �'LORAL AND BOTANICAL DISPLAY. 

The display of plants in the vicinity of HorticuItura: Hall 
is said to be the finest collection of the kind ever exhibited 
in this country. The flower beds are all made in different 
shapes and designs. Some are carpet bedding, so arranged 
as to display the figures of a carpet; others are ribbon bed­
ding, in strips, made to secure the effect of ribbon, while 
the walks are laid out in geometrical and winding figures 
that make the place look very beautifnl. In the western 
section of the grounds there are nearly 70, 000 plants laid 
out, so the reader can easily imagine the result attained. 

To the American exhibit are devoted 239, 173 square feet, 
and 45, 000 squart> feet to the foreign. The American exhib­
it is composed of 59,500 plants, and the �oreign of 10,233. A 
magnificent display of the agave, or American ceutury plant, 
and lemon and orange trees bearing fruit, immense sngar 
canes, crape myrtles-a little shrub bearing an exquisite 
pink flower-are on these grounds. The flowering plants 
embrace, among a legion of varieties, hollies, rhododen­
dro�s, roses (6

.
00 plants�, gladiolus, magnolias, lilies, tulips, 

azahas, begomas, caladIUm, dahlias, geraniums, carnations, 
pansies, and hyacinths. Then there are the yuccas, coleus, 
fir trees, evergreens, and various deciduous and succulent 
plants. 

All kinds of landscape gardening are represented. In one 
sectio� of the gro�nds is a complete arboretum, embracing 
750 dIfferent specIes. The flower beds, to which allusion 
has already been made, are made of achyanthus, centoria, 
aIternanthera. golden feather fen, Madagascar periwinkle, 
gladiolus, cannas, petunias, caladium, and the castor oil 
bean plant. 

Among the more striking trees and plants, there is a tall 
mahogany tree, looking like a giraffe among its fellows. 
The cinchona 8ucci1'ubra is one of the most valuable plants 
in the collection. From its bark the drug quinine is manu 
factured. The East India apple tree is a rather attractive­
appearing shrub. The alligator pear tree yields a rich, 
large fruit, which the natives use instead of butter. The 
St1'elitzia requia is a large plant bearing a large flower 
shaped like a bird's tongue and beak. The flowering bana 
na is here in full bloom. 

Coffee trees are abundant, and also the fan palm, with 
leaves ranging all the way in size from the ordinary palm 
fan to the size of a center table. With the latter leaf the 
people of the tropics thatch their honses. Loquat is the 
name of a pecnliar, dark-looking Japanese plant with rich 
fruit. There is the common fig tree, and the ficus A u8tralis 
with aerial roots growing down from the branches like flow: 
ing hair. The moisture in the air affords them sustenance. 
The Chinese wampee fruit tree and the papyrus plant at­
tract a good deal of attention. Many specimens of the 
bambusa (the bamboo tree) are on exhibition, some of them 
very high. The eucalyptus globulus is the fever tree of the 
tropics, and is highly prized because it absorbs all the mao 
laria in the air. The icica Indica, or incense plant, is so 
called because it yields a sort of perfumed gum which is 
used for incense. There are also some very fine specimens 
of the ficu8 micophyUa or india rubber tree, a plant 
which is pretty well known in this climate. 

THE TURKISH SECTION. 

$ titufifit �mtritau . 
Birmingham, England. Those not derived from this source 
are unmistakably French, while carpets savor more of Ger­�an looms than those of Smyrna. A perfume of geranium 
011, supposed by the uninitiated to be attar of roses and pur­
chased as such at ten times its value, pervades the booths, 
and the oriental glamour is hightened by the Gibraltar 
Israelites and Bohemian Greeks, who assume the role of 
genuine Moslem salesmen. The stands, however, are ex­
tensively patronized, principally by visitors from the coun­
try seeking mementoes of the Exposition. Compared with 
this spurious display, the genuine Turkish exhibit, though 
excellent as representing the country, is small. Great 
carpets woven on the hand loom, in which no improvement 
has been made since the days of Mahomet, hang from the 
roof. The patterns are as old as the manufacture, but they 
are delightfully ugly and resplendent with their outlandish 
shades of red and queer blue-greens, dear to the antiquarian 
and bric-a-brac collector. The choicest of these Turkish 
rugs are apparently the coarsest. This last quality attest8 
the genuine production, for the finer rugs are now imitated 
in great perfection on power looms in many parts of Europe. 
A real Turkish carpet is irregularity itself. The sides are 
never truly parallel, the texture rarely even ; and as for the 
pattern, that follows the vagaries of the weaver, who takes 
every imaginable liberty with the normally rude design. 
Seated in front of his loom. he laboriously fastens a bunch 
of colore.d yarn to each warp thread. When a row is thus 
finished he passes the linen weft, then puts on a new row of 
tufts, and so continues until he completes a narrow strip of 
carpeting, which is neatly attached to other strips to make a 
large rug, the coarse long nap serving to conceal the seams. 

There are several specimens of cloth exhibited which are 
likewise peculiar to the country. Camel's hair�cloth resem­
bles coarse silk, and the Angora wool fabrics 

'
have a like 

similarity. The tissues are all poorly woven. The same is 
true of the light silks, also handwork. In fact, wherever 
the work of Turkish men is displayed,there the inherent lazi­
ness of the true Mahometan is apparent. He has admirable 
materials, and controls a class of goods in which he has few 
rivals abroad; but the repressive policy of his government on 
one hand, and his own disinclination to labor any more than 
is necessary to provide for his wants from day to day on 
the other, effectually block his industrial progress, and he 
contributes nothing toward the advancement of the age. 
With Turkish women, if the results of their labor be taken 
as a standard, the case is different. They work, high and 
low alike, as a relief to the dreary existence to which their 
social position consigns them. The magnificent embroideries 
on silk, the gold thread stitching on velvet, and similar pro­
ductions proving patience and skill, are mostly made in 
the harems, and by women ignorant that such a thing as 
education exists. 

Turkey is the land of the far.famed attar of roses,and the 
vi�itor may buy, or rather may imagine that he buys, a 
mmute bottle,holding three drops of the extract,for two dol­
lars. The genuine attar does not appear to be exhibited, al­
though it might be , for it can be found by the pint in the 
Constantinople and Smyrna bazars. The material at the Ex­
p�sition comes from K�zanlik in Roumelia. It probably is 
ohve, sandal wood, geranium, or other oil, perfumed with a 
minute quantity of the genuine article, as such is the com­
pound most commonly sold the world over as the true attar. 
The latter, if genuine, is worth betwoen $50 and $100 per 
per ounce, and to mako that quantity 400,000 full blown 
roses are needed. The mode of preparation consists in 
boiling the roses in water and gaining the oil through dis­
tillation. The oil is volatile, nearly colorless, and deposits 
a crystalizable substance soluble in alcohol. A drop of it 
o� the handkerchief perfumes the fabric indefinitely, des­
pIte numerous washings. 

The best industrial productions displayed are the thin 
leather known as Turkey morocco, specimens of prepared 
opium, dried figs from Smyrna, gall nuts used for ink mak­
ing, and various dye stuffs. There are a llltge number of 
ancient arms, some superbly inlaid in mother of pearl and 
silver, showing that the old Turks possessed a manipulative 
skill and a degree of patience which have not descended to 
th@ir posterity. Turkish tobacco is likewise exhibited, and 
visitors are permitted to purchase a poor quality for a high 
price. The best Turkish tobacco is worth here from $4 to 
$8 per pound. The Turks themselves favor a P.ersian to­
bacco much more than the finely lifhredded material sold as 
Latakia or Scarfalatti. The former is used mainly in the 
nargilehs or water pipes, looks like dried oak leaves, tastes 
like them,and has to be moistened before packing in the pipe 
bowl; and then the constant attention of a servant is required 
to keep live coals on the damp mass, otherwise the fire 
promptly goes out. It therefore takes two persons' labor to 
keep the pipe lit, and their accumulated energy is repre­
sented by a scarcely perceptible whiff of faintly blue smoke, 
which is swallowed or inhaled before escaping from the 
mouth. 

One of the best exhibits in the Turkish department is the 
sponge collection, and this represents a really important in· 
dustry, which flourishes despite the unlimited taxation im­
posed upon it. Sponges of all varieties are exhibited, 30me 
marvelously fine. As might be expected, books are few, and 
such as are present are poor specimens of both printing and 
binding. 

• •• • • 
Zinc Roofing. 

If one might judge from the lavish profusion of so·called 
Turkish goods exhibited for sale in booths located almost at 
every turn, both within and without the grounds, Turkey is 
by far the best represented nation in the entire Exposition. 
Unfortunately for whatever credit the fact might bring, the 
majority of the small objects displayed evidently originated 
in that great mart of imitation jewel ry and storehouse of 
all strange articles, from Chinese idols to Maori nose rings, 

A controversy is just now going on in Germany as to the 
durability of zinc used for roofing purposes.  'fhe Zeit-

8chrijt jiir (/ewerbe reproduces the calculations as to the duo 

rability of zinc made by Dr. Pettenkofer in Dingler's Jour­

nal some years since, but points out an error in them. Rec-

lOCTOBER 1 4, 1 876. 
tifying these afresh, on the basis that the oxidation of 1 
square foot reaches 130 grains in 27 years, the Zeitschrift 
finds that a sheet of zinc -io inch thick would occupy 1 243 
years in complete oxidation. A weight of 130 grains of �inc 
spread

1
0ver the �urfa�e of a square foot would make a layer 

onlY-lrOOO of a Ime tlncle If the sheet be 0'25 line thick there 
will be 46 '04 such layers, and this, multiplied by 27: gives 
1 ,243, the total number of years. 

.. � . . .. 
RAMBLING NOTES. 

NUMBER II. 

A GEAR- MARKING DIAL. 

" I was 
.
up in Geo�ge's pattern shop a few days ago. He 

was �howmg me a dial plate, which he had just gotten up 
for hIS gear pattern work. It is the neatest affair I have �\)e� lately, and seems to be a real money -saving device. It 
IS Simply a cast iron dial fitting the spindles of the pattern 
lath

.
es. It is machine·divided for all numbers below 200. A :tatlOnary �arker completes the rig. After a gear pattern 

IS so fa� fiDls�ed
. 

as to be ready for spacing, it is put in a 
lathe WIth thiS dIal. In ten minutes a wheel of 200 teeth 
c�n

. 
be accurately spaced . m uch more so than if done with 

diVIders as usual. I believe it would take a good pattern 
make� ful

.
ly three hours to step off such a gear, especially i f  

h� faIled m luck, which seems to have a great deal to  do 
WIth such processes. The device mentioned is convenient 
and very light. George says it only cost him twenty dol 
lars ."  

" �y the above I am reminded of the fact that many me­
chamcs labor under the impression that the graduations on a 
dial or index 

'
plate of a gear cutter are of divine origin o� 

some such thmg. The impression is wrong. Some steady­
nerved and �een-si

.
ghted workman stepped off the progenitor 

of such deVices, With spacing dividers. The question will 
be asked : ' Is this little dial no more accurate than one which 
I could space off ?' I answer: Much more so. In the fi t 

I . .  rs 
p ace, It IS ver� �a�ely th

.
at a man is found possessing the 

personal peculiarities whICh fit him for such work. But 
few men have them, and they have become famous. lIalf a 
dozen names would probably cover the list. N ext, the small ?erson al error of these experts has been reduced by mechan­
Ical me

.
ans. All original dividing of this kind is done on 

la=ge Circles: say twenty feet diameter or more. The gradu· 
atlOns on th�s large dial are then transferred by mechanism 
t? a small dl�l, say two feet in diameter. Now the propor­
tion of error III the two dials will be precisely the same ' b t 
it will �e readily understood that an operator's liabili�y �o 
error wlll be reduced as the sizes of his divisions are in. 
crease� . There are graduated circles in this country which, 
by laymg one upon the other, will be found to coincide at 
each division. Shifting their relative position still shows a 
coincidence. This process, watched through a microscope 
constitutes the test of the accuracy of a graduated circl 

' 

" Th 
e. 

ere are or have been several original circles gradua-
ted in this country. Onc was a heavy twenty foot wheel 
spaced off long ago; at Fitchburg, Mass., I think by Mr: 
George Putnam, the predecessor of the Putnam Machine ?ompany. Another was spaced at the Lowell Machine Shop, 
III Lowell,  Mass. ;  but by whom I have never learned, and I 
have never been able to hear anything of th e others ." 

FITTING KEYS. 
" George was in my place yesterday. lIe showed me a 

method of fitting keys whicll, he says, is as old as the ever­
lasting hills. I know I 
never heard of it before. 
Fig. 1 shows the method 
The key seats in both shaft 
and hub draft the same 
way; and the key is conse­
quently straight. If the fit 
is simply neat, the thing is 
firmly locked. It applies 
especially to bevel gearing 
in millwork, which must 
back up against something ; 
and in many cases, finding 
no shouldur on the shaft or 
convenient box near, the 
firmness of the hub on the 

. ,  
shaft depends on the key 

entlTely. Fig. 2 shows this key in such a place. It will be 
noticed that in one direction the gear may even be slipped 

by hand and the key picked 
out ; but in the other di­
rection everything is self­
tightening. It will be a 
novelty to many, and, I 
think, of considerable 
value. 

" Keys in shafting seem 
to be an indispensable 
nuisance,  but they are of­
ten the only hope. I have 
become so disgusted with 
them that I never put one 
in where it can be dispensed 
with. They are all bad 
enough, but the taper key 
is the worst of the lot. The 
intention in these keys is 
to have the sides fit snug, 
so that they do all the work, 

the top and bottom or taper fit being just tight enough to 
prevent end motion. But I know, as others do, from vexa­
tious experience, that it is almost impossible to get visemen 
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to fit these keys solid sidewise. They will invariably slack 
off the sides, and then waste their skill on the least important 
fit. Most visemen seem to think that, when they do this, they 
have a ' soft thing ' in making the fit. 

" 'fhese taper keys are miserable things anyhow, and cost 
$1 a lb., if properly fitted. They weaken the shaft, and can­
not be made interchangeable. The all-absorbing top and 
bottom fit tends to split hubs, and makes a key cut and lock. 
Add to this latter the usual upsetting on the small end, and 
we have a fine mechanical contrivance. 

"Where keys must be used, the properform is parallel both 
ways, a neat fit on the sides, and with top clearance. A set 
screw bearing in the top of the key makes the. arrangement 
firm endwise, and conveniently movable. Such keys are 
less expensive than taper keys, and can be made inter­
changeable. 

" There is one form of key which possesses all the disad­
vantages of any taper key, but which has peculiar merits in 
cases where work is sent out without knowing just where 
the keyed fits are going to be. It requires no seat in the 
shaft. It will bruise a shaft enough to spoil it for a bearing, 
but will not weaken it. Hubs must be reinforced to stand 
the strain, for such keys drive by friction entirely. It does 
not look as though they would do the business at all, but they 
will. Fig. 3 shows the form . It is very much used by the 

millwrights of the Northwest. The shops up there plane 
their keys out concave, from a steel strip. They are then 
cut off, and a little draft given to them. 'fhey are tempered 
blue. The circle of the key should be a trifle smaller than 
the shaft." 

SETTING CALIPERS. 

" Give an ordinary lathesman a pair of inside calipers 
(Haswell says caliber8, and I think he is more than half right) 
and a six inch scale, and tell him to stand where he is and 
set them at 2 inches. They will be found to be about -10. of 
an inch too large. Let him try it again, but with the privi­
lege of butting one end of his scale up against something, 
the planed side of the tail stock of his lathe most generally ;  
and h e  will get the calipers about Tlo too large. I have 
noticed that good, fair workmen, who have but one end of a 
thing to look out for, will work j ust about T�-O- inch too 
large al ways, and many common workmen do worse The nat­
ural suggestion to my mind is that a lathesman should have 
a shouldered rule, one with a flange or button on one end, 
similar to a lumber rule. In addition a sliding sleeve, with­
out set screw or vernier, would help him. Spring friction, 
holding the sleeve where set, would allow the calipers to be 
set by touch, and knocked into nicety, without having to 
hunt up the place on the scale a dozen times. Every lathes­
man knows that i f, in adjusting his calipers, he goes too far 
two or three tiJlD.es, he begins to loose nerve and plttient vis­
ion. The tool described would be a real convenience. The 
suggestion is made to the Providence scale men, for what it 
is worth. 

FRENCH C ALIPERS. 

" Did you ever notice the ungainly caliper gages, or rules, 
or whatever they may be, which the refugees bring over 
from Alsace and Lorraine ? They are big. clumsy things, 
about 14 inches long, and look like shoemakers' tools ; but 
bad as they look, they are excellent contrivances. When 
you hire one of these refugees, he finds that we use inches, 
while his pet tool is graduated by centimeters ; so he regret-
fully locks the ugly thing up for ever. " LEFTWICK. 

• II ' " 
[For the Selent!!lc Amerlcan . J 

GLYCERIN. 

Glycerin is one of the constituents of the fixed oils and 
1I0lid fats ; and although discovered by Scheele nearly a cen­
tury ago (1779), it is but a few years since it has become fa­
miliar to the unscientific public. The principal reason for 
this was that the processes of manufacture, in use until 
quite recently, rendered it too expensive. 

Fats consist of two substances, namely, glycerin and one 
or more fatty acids, usually stearic and oleic ; while the fixed 
oils are composed chiefly of 0lei9 acid combined with glycerin. 
Palmitic acid is another of these fatty acids, and occurs in 
palm oil, in human fat, Chinese tallow, Japan wax, and 
several other substances. In the manufacture of soap a 
caustic alkali is added to the oil or fat, and at once takes 
possession of all the fatty acids present, forming with them 
stearates, oleates, and palmitates of soda or potash, as the 
case may be. 'fhese compounds we know as soaps, calling 
the former hard soap and the latter soft soap. In this 
operation the glycerin is Jiberated ; and in order to separate 
the soap from the glycerin, salt was formerly added. The 
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glycerin which remained in the lye after " salting out " was I dissolved in sirup. Carbolic acid is now generally adminis­
thrown away. In the manufacture of lead plaster, which is tered in combination with glycerin, and many other acrid 
really a soap in which oxide of lead takes the place of potash substances should be administered in this way. When in­
or soda, the salting out is unnecessary, and it was in the troduced in small quantities into pills, it prevents in­
residuary liquor that Scheele discovered glycerin. He gave it duration and decomposition. Vaccine lymph is frequently 
this name from its sweet taste, from the Greek word Y A vw" mixed with glycerin to preserve it. Several different gly­
sweet. For many years all the glycerin of commerce was cerin lotions, ointments, and plasters are described in phar­
obtained in this manner, as it was only necessary to precipi- maceutical works. Sulphate of quinine dissolves in ten 
tate the lead with sulphydric acid gas and evaporate the parts of glycerin when hot, but when cold separates in clots, 
filtrate on a water bath to obtain the glycerin. which, when triturated with the supernatant liquid, gives it 

Modern chemists consider glycerin to be an alcohol,which the consistence of a cerate,very useful for frictions and em­
combines with acids to form ethers. From this point of brocations. 
view fats and oils are compound ethers , called glycerides, Another use, quite different from the above, to which gly­
and soaps are neutral salts. The chemical formula for gly- cerin is applied is the manufacture of nitroglycerin, C,H, 
cerin is C.H, (OH).. (NO.),O.,  the most powerful and dangerous explosive em-

The extensive use that stearic acid has found, under the ployed in the arts. The process of manufacture is exceed­
name of stearin , in the manufacture of candles and for ingly simple. Strong nitric and sulphuric acids are mixed 
other purposes has led to the invention of several n ew me- together, in the proportion of two parts of the former to 
thods for its separation from the glycerin. The best of four of the latter by weight. Into this is poured, with con­
these is the one invented by our fello w countryman of sand stant stirring, one part by weight of pure glycerin, the tem­
blast fame, Mr. Tilghman. It consists in the saponification perature of the mixture being kept below 7io  Fah. by ex­
of the fats by means of superheated steam, and is largely ternal cooling with ice. When oil drops begin to form on 
employed in the manufacture of stearin candles, glycerin the surface, the mixture is poured into a large quantity of  
being a secondary product. The temperature most favora- cold water. The nitroglycerin then separates and i s  purified 
ble to the operation lies between 550° and 6000 Fah. Gly- by washing and drying. It is a light yellow, oily liquid, in­
cerin is purified by distillation in steam and filtration over odorous, but has a sweet pungent aromati c taste, and when 
animal charcoal. 'fhe annual production of glycerin in placed on the tongue produces a fearfully intense headache 
Europe is now 520,000 cwt. which lasts for hours. 

Glycerin, as it appears in commerce, is a sirupy Its explosive properties are already too well known from 
liquid having a specific gravity of 1 '26, colorless, inodorous, the num(;l'OUS fatal accidents that have recently attended 
sweet to the taste, and neutral to test paper. It is combus- its use hereabouts, to say nothing of the Bremerhaven ex­
tible but not so readily as ordinary alcohol. It has been plosion . 
frozen when exposed to a low temperature during transpor- '1'he complex nature of the glycerin molecule renders it 
tation, and then melted at 45° Fall. Under ordinary cir- pe'culiarly susceptible to the action of reagents ; it readily 
cumstances it may be cooled to zero without freezing; but forms other substitution compounds, and is general a dan­
if a crystal of frozen glycerin be dropped into it when cooled gerous substance to experiment with. A warm concentrated 
to 200 or 210  Fah., it will all become solid. It dissolves in solution of permanganate of potash poured into glycerin de­
all proportions in water, and thus reduces its freezing point ; composes it with explosive violence ; chromic acid and gly­
hence Dr. \Vurz proposed in 1858 to use it in gas meters, cerin are likewise explosive, facts which should be remem 
and it is now largely employed for that purpose. It also bered when putting up prescriptions containing glycerin. 
dissolves in alcohol and chloroform, but not in ether. Its E. J.  H. 
solvent powers are, however. more important and interest­
ing. 

Klever has determined the solubility of forty-eight differ­
ent substances, and has:found that 100 parts of glycerin will 
dissolve 60 parts of borax, 50 parts of tannic acid, 40 parts 
of alum, 30 parts of sulphate of copper,98 parts of carbonate 
of soda, and various quantities of t.he alkaloHs. When bi­
carbonate of soda and borax are dissolved in glycerin, effer­
vescence takes place, the carbonic acid beinl" expelled from 
the former. 

The uses which have already been found for glycerin are 
very numerous. It is frequently applied to the skin as an 
emollient, and administered internally as a substitute for 
cod liver oil . It is used as a lubricant on clocks and for 
delicate machinery. As it neither evaporates nor freezes, it 
is well adapted for floating compasses, and has been em­
ployed for thermometers. For Iteeping modeling clay moist, 
to impart to paper the peculiarity of retaining a permanently 
damp condition so that it may be used in taking copies ;f 
letters, to prevent inks drying too rapidly to permit of taking 
press copies, to prevent printers' inking rollers becoming dry 
and hard,for keeping photographic plates moist during long 
exposures, and as a solvent for gum arabic, glycerin is par­
ticularly valuable,as also in paste,cement,mortar,mastic, etc. , 
intended for daily use. \Vhen mixed with litharge,it forms 
an excellent cement. Bandages for surgical purposes are 
treated with glycerin to render them absorbent. It is em­
ployed instead of salt for preserving untanned skins and 
hides. Glycerin dissolves aniline violet, alizarin, and alco­
holic madder extract, hence it finds some use in dyeing. A 
solution of aniline colors in glycerin is often used for stamp­
ing with a hand stamp, but cannot be employed as a trans­
parent paint on glass because of its non-drying property. 
The photographer finds several uses for pure glycerin, first 
as a test for the purity of the silver bath, secondly (as above 
stated) to prevent drying of the film in wet plate photogra­
phy where long exposures are necessary, as in the case of in­
teriors of rooms or shaded nooks. In combination with 
acetic acid it is used as a restrainer, enabling the outdoor 
photographer to dispense with the use of water entirely 
while in the field. After exposing the plate it is developed 
with iron as usual, and then flowed with the restrainer. At 
the end of the day's work the plates are taken home, where 
they can be fixed and finished in the usual manner. Gly­
cerin is employed to extract the perfume from flowers and 
the aromatic principle of red peppers. Wine made from 
inferior grapes is improved and sweetened by the addition of 
glycerin, and an extract of malt made with glycerin is much 
used by brewers. 

In the chemical laboratory, it is used to prevent the pre­
cipitation of the heavy metals by the alkalies. It forms the 
best known blowpipe test for boron in all its compounds, 
as was recently discovered by Mr. M. W. lIes. 

Glycerin may be employed for preserving fresh fruits and 
meat, and if pure imparts no disagreeable flavor. It is also 
used instead of alcohol for preserving anatomical specimens. 
In pharmacy its uses are numerous and important. For dis­
guising medicines, especially those of an oily nature, it is 
unequaled. It is said that castor oil mixed with an equal 
part of glycerin, and one or two drops of oil of cinnamon 
added, has been' administered to physicians without their 
discovering that they were taking castor oil. Cod liver oil, 
turpentine,etc. , are more easily administered when in combi ­
nation with glycerin. A very little glycerin will obviate 
the astringent sensation produced by the chloride of iron 

A MaterIalized Hole. 

Take a sheet of stiff writing paper and fold it into a tube 
an inch in diameter. Apply it to the right eye and look 
steadfastly through it, focussing the eye on any convenient 
object ; keep the left eye open. Now place the left hand, 
held palm upward, edgeways against the side of the paper 
tube, and about an inch or two above its lower end. The 
astonishing effect will be produced of a hole, apparently of 
the size of the cross section of the tube,made through the left 
hand. This is the hole in which we propose to materialize 
another and smaller hole. As we need a genuine aperture, 
and it would be inconvenient to make one in the left hand, 
let a sheet of white paper be substituted therefor and simi­
larly held. Just at the part of the paper where the hole 
equaling in diameter the orifice of the tube appears .make an 
opening ! inch in diameter. Now stare intently into the tube ; 
and the second hole, defined by its difference of ill umina­
tion, will be seen floating in the first hole, and yet both will 
be transparent. The illusion, for of course it is @ne of those 
odd pranks our binocular vision plays upon us, is certainly 
one of the most curious ever devised. Besides, here is the 
actual hole clearly visible, and yet there is no solid Lody to 
be seen to define i ts edges. It is not a mere spot of light, be­
cause, if a page of print be regarded, the lines within the 
boundaries of the little hole will not coincide at all with 
those surrounding it and extending to the edges of the 
large apparent aperture. Each eye obviously transmits an 
entirely different impression to the brain, and that organ, 
unable to disentangle them,lands us in the palpable absurdity 
of a materialized hole. 

Inventions Patente d In E ngland by An.ericans. 

, [Comp!Jed from the Commissioners of Patents' Journal . ]  

From August 1 1  t o  September 11 , 1876, Inclusive. 
AIR BRAKE, ETC . - C .  A. Bonton (of New York city) , London, Englan d .  

ALARM PUNCH .-J H .  Small, Buffal o ,  N .  Y .  
BENDING WIRE , ETC . -H .  W .  Putnam , Bennington ,  Vt.  

BOILlm C I RCULA'rOR .-B . S .  KolI , Pltsburg h ,  Pa . 

Boo'r- SEWING MACHINE.-G . McKay, Boston,  Mass . 

BOOT-SEWING MACHINE . -J .  Cutlan, Philadelphia, Pa . 

CARPET LINING ,  E'1'C .-O.  Long, Brooklyn , N. y" et at .  
COTTON OPENER, E 'l' C , - :-c; ,  D .  Keen e ,  Providen ce , H .  I .  

CRUSHING QUARTZ , E'i'c . -D .  D .  ),lallory, Mystic Bridge , Conn. 

DRESSING BRISTLES,  ETC .-E. B .  Whiting, St.  Albans , Vt. 

FENCE , ETC .-L .  E .  Evans,  Ncw York city . 

FLOOR COYERING .-J. F. Gloyn , Astoria,  N, Y .  
FU RNACE . -A .  L .  Holley,  Brooklyn . N .  Y .  
G A S  GOVERNOR ,-R. H . .Plass,  New York city .  

GLOVE FA8TENER . -J .  Lewlne, New York city . 

HYDRAULIC ELEVATOR , ETC . - T .  Steblns et al . , Boston, Mas s .  

KNIFE HANDLE , -J ,  W .  G ardner ,  Shelburne , Mass . 

KNITTING MACHINERY . -J ,  L. Brown, Chicago, Ill . 

MAKING STEEL, ETC . - H .  Schierlo
'
h ,  Jersey City, N. J . 

MUSICAL INSTRU)!ENT . -C .  F .  Hill ,  Stamford, Conn. 

PREVENTING S)!OKE ,-J.  Todd, Potosi, Mo. 

PRINTING TELEGRAPII . -G .  M . Phelps, Brooklyn , N .  Y. 
PUNCII .-D . L.  Kennedy et al . •  New York city. 

RAILWAY .-E . E. Lewis, Geneva, N ,  Y . 
RAILWAY SIGNALS , ETC.-F. W. BrIerley, PhHadelphia, Pa.  
RAILROAD TIE.-G. D .  Blaisdell, Cambridge , Vt.  

RAISING BLINDS, ETC . -L .  H .  Gano, New York city . 

RIVETING MACHIN E ,  ETC . - J .  F .  Allen, New York city. 
HO'l'ARY BOILEU . - C , W .  Pierc e ,  New York city . 

SEWIYG LEA'l'IlE R .  ETC . -E . R. Gardner, New Bedford , M ass.  

SEWING LEATllEH,  }<;TC . - -G. V. Sheffield et al . •  Brooklyn , N .  Y. 

SE\VING MACHINE .-H . P .  Garland (San Franclsco , Cal . ) , Dundcc, Scothm(l 

S.!tIOOTHING PLANE .-(). E .  Smith , Crawfordsvil l e ,  Ga.  

SPINNING MACHINERY . -J .  Gouldinp:, Massachusetts . 

STEAM ENGINE . - G .  B. Massey et al . ,  Ncw York city . 

VELOCIPEDE .-S. Gllzlnger, Rondout, N. Y .  
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NEW BOOKS AND PUBLICATIONS. head. By turning the spindle and cone back, the spring hooks as­

sume their former position, ready to couple automatically with THE CITY OF HOLYOKE, its Water Power, and its Industries. 
the drawhead when the cars approach each other. 

Holyoke, Mass. : Holyoke Manufacturers' Association. 
We have received a superbly printed and copiously Illustrated sheet bear­ IMPROVED SUCKER ROD EXTRACTOR. 

Ing the above title, and designed to exhibit the Industrial advantages olrered George M. Shelfer, Emlenton, Pa.-This Is an Improved device 
by the water power system of Holyoke, Mass . By means of a gigantic dam . for extracting sucker rods from bore holes of wells, etc.; and it 
constructed at the rapids of the Connecticut river, a total power equal to consists of a spring, with toothed jaws that slide In the socket part 
30.000 horse power Is rendered ava!lable,  and fractional portions of this are of the extractor and bite the rod when properly applied, so as to 
sold with mill Site s .  Those of our readers who may desire deta!led Infor- raise the same. 
mation regarding this exceptionally favored locality would do well to send 

t o  the Holyoke Manufacturers ' Association for a copy of t.he above na.med 

paper. The illustrations are admirably executcd, and give an excellent Idea 

of tile extent of the clty and Its Industrie s .  

THE INVENTION OF PRINTING. By T. L. De Vlnne. New York 
city : Francis Hart & Co., 12 College Place. 

We have already reviewed the scope of this book in Borne detail . and 

need only here state that the portions as they appear fully bear out the 

promises of excellence made in the beginning. Paper and printing are 

alike admira.ble, the illustrations are selected from ancient sources with 

great discrimination, and the entire contents of the volume thus far pub­

lished bear the marks of deep research Into, and a thorough knowledge of, 

Its fascinating suhj eet. The book I s  one not merely valuable to the craft, 

but deserves a prominent place In the library of every student of the 

world ' s  progress . 

NEW MECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED SCREW PROPELLER. 

Joseph G. Hill, Newark, N. J.-This is a contrivance for con­
structing the hub In sections, so as to attach blades of rolled plate ; 
and It also consists of a prope:lcr blade in half or a lesser portion 
of a circle, and shaped in a true flat plane, Instead of the spiral 
shapc heretofore employed, whereby it is believed that better re­
sults can be obtained than from the spiral form. 

IMPROVED TURBINE WATER WHEEL. 
Edward Derby, Ridgway, Pa.-The object here is to utilize the 

entire force of the water, and at the same time balanee the thrust 
upon the shaft, and thus diminish friction. Two direct action 
wheels and a central reaction wheel are combined with the shaft 
and case, and the case is suitably constructed to adapt it for use 
with the triple wheel. 

IMPROVED LABELING MACHINE. 
George H. Burrows, Boston, Mass.-This relates to apparatus for 

labeling packagcs ; and it consists of a combination of levers, 
worked by suitable gearing, and paste rollcrs and paste troughs, in 
such a way that, by moving a hand lever, the rollers charged with 
paste are thrown out of the paste troughs on the ends of the label 
and back again Into the troughs. It also consists of a platform 
carrying the labels, which is counterbalanced by a weight in such 
a way that the pile of labels placed on the platform is always held 
by the counterbalance against a retaining lip, so that the upper 
label tn the pile is always at a givcn point. It further consists of a 
guard thrown over the free end of the label by the action of one 
of the paste rollers. 

IMPROVED BRAKES FOR 1<'IRE TRUCKS AND WAGONS. 
Minford S. Clark, Brooklyn, N. Y.-The first invention is an im­

proved brake for fire trucks, that is worked by the attandant at 
the steering whccl. The mechanism swings in supporting arms of 
the fifth or steering wheel at the hind part of the truck, and is 
operated by intermediate crank shafts and rods, by a fulcrumed 
treadle from the seat of the attendant. The motion-transmitting 
crank shafts are swung in bearings of the fifth wheel and of the 
truck frame, and connected by a swivel chain. In the second In­
vention, a forked and spring-actcd lever is worked by swivel 
chain, crank lever eonnection, and treadle, from the driver's s

.
eat, 

to engage the tongue and prevent its backward motion when It Is 
desired to back the vehicle. 

IMPROVED PUMP. 

William H. Pollard, Seneca Falls, N. Y., assignor to Gould Man­
ufacturing Company, of same place.-The object Is to provide for 
vessels a pump which is attached to a stationary suction pipe, ex­
tending down to the bottom of the hold of the vessel, so as to be 
used as a bilge pump, for removing any water which may collect 
in the bilges from leaks or any other cause. By means of somc 
small changes the pump may also bc used as a force pump. The 
invention consists, first, of the construction of the cylinder heads 
and supports in one piece, so as to raise the lower part of the 
pump, to admit the ready dropping of the bed plate for getting at 
the lower valves; secondly, of the combination with the suction 
opening of a T joint, that may be connected to the stationary suc­
tion pipe, or to a detachable sleeve to connect with an overboard 
suction pipe; and, lastly, of the combination of the discharge 
opening, with an attachment to which a hose may be applied, for 
using the pump as a hand fire engine. 

IMPROVED DIAMOND MILLSTONE-DRESSING MACHINE. 

Aaron C. Pry, Keedysville, Md.-In this Invention the diamond 
tool Is set In a vertical holder, attached to a carriage sliding longi­
tudinally In a vertically adjustable main frame. The tool is raised 
and lowered by a vertical screw, eommanded by a gear wheel slid­
ing lever and spring pawl, with an adjustable gage attached to 
regulate their operation. The tool Is adjusted laterally by means 
of a transverse screw, acting upon thc tool holder, to which screw 
motion is communicated by gearing, driven by a vibrating lever 
having a reversible detent attached, and which, as the carriage 
slides back, strikes and slips over an adjustable bar fixed to the 
Tear of the main frame; thus, by means of the gearing and trans­
verse screw moving the tool laterally, more or less, according to 
the adjustment of the bar fi xed to the main frame. 

IMPROVED STEAM HAMMER. 

William Walker, Manchester, England.-This In vention consists 
n connecting the trip of the hammer and the spmdle by a series of 

levers, links, and connecting rods, whereby the steam and exhaust 
parts may be opened and closed automatically. A dropping lever, 
I mmediately connected with the trip of the hammer, serves by its 
unchecked momentum (which is communicated to the valve 
spindle) to open the lower steam port immediately after the blow 
of the hammer is delivered, thus securing a dead blow, while a 
small projectIon on the trip of the hammer serves to open gradual­
ly the upper steam port as the hammer ascends. 

IMPROVED CAR COUPLING. 

Robert K. Welch, Philadelphia, Pa.-The end of the drawhead is 
made of U shape, the outermost ends being provided with Inward­
ly projecting hooks that interlock with spring-acted coupling 
hooks at the end of the adjoining car. The spring hooks are ful­
crumed to a casing bolted to the car frame, and forced to be out­
side by a spiral spring. The rear ends of the spring hooks are acted 
upon by an inverted cone that is keyed to a ecrew spindle, so as to 
force, when turned down by a suitable key, the rear ends of the 
spring hooks to the outside, and cause the front ends to approach 
each other until they release the interlocking hooks of the draw-

IMPROVED GRATE BAR. 

Lucien H. Allen and William Barton, Tamaqua, Pa.-Thls consists 
of a grate bar made of a longitudinal bearing bar and curved 
crossbars or ribs at both sldps, which extend from the upper part 
of the bearing bar. The cross bars at one side alternate In break­
ing joints with those at the other sides. 

� � .  � . 
NEW WOODWORKING AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS. 

IMPROVED CHILDREN'S CARRIAGE. 

Charles W. Carter, Terre Haute, Ind., and Everett E. Fox, Isle 
St. George, Ohio, said Carter assignor to said Fox.-This carriage is 
so constructed that the wheels may be turncd down into a horizon­
tal position to adapt It for use as a crib. It may also be adjusted 
to have greater or less elastielty. 

IMPROVED CHIMNEY. 

George F. Knight, Carroll, Ohlo.-Thls Invention relates to cer­
tain Improvements in chimneys, designed for the hetter ventila­
tion of the rooms, and the rendering of the same fireproof by pro­
viding for the easy removal of soot, and arresting the issue of 
sparks. It belongs to that class of chimneys which have an Inner 
and an outer fiue; and it consists in combining with the same a de­
fiector of peculiar construction, which diverts the soot from the 
inner smoke fiue to the outer fiue, down which It falls into a re­
movable pan at the bottom, a oage of perforated sheet metal being 
arranged at the top to operate as an additional security against the 
issue of sparks. 

IMPROVED SLEEPING CAR. 

Gustave Leve, Montreal, Quebec, Canada.-Thls Invention con­
sists In the frames, divided into two compartments by a central 
partition, and hinged to the side walls of a car In such a way that 
they may be swung In against said walls, or swung out at right an­
gles with them. The berths may be placed In a vertical pOSition 
within said frames, or turned down into a horizontal position be­
tween two adjacent frames. In the car floor are recesses at right 
angles with the side walls, to receive the lower ends of the hinged 
frames when said frames are swung outward. 

IMPROVED DRAFT ATTACHMENT. 

Justus P. Luther, Harrison D. Chemberlln, and Nelson De Grolf, 
Berlin, Wis.-This device is intended to equalize the draft and 
steer the wagon, so as to do away with the movement of the tongne 
when one wheel strikes a stone. This Is obtained by the leverage 
secured through the difference In distance from draft bolt to arms, 
and arms to slot. The forward end of the dra wbar, being loose, is 
drawn toward the obstructed wheel, and the bar is caused to slide 
on a pin, thereby loosening the chain on the opposite side from the 
wheel obstructed, and giving a quartering draft to the team. This 
throws the direct draft 0 f both horses upon the wheel obstructed, 
and lifts it over the obstruction. 

IMPROVED CAR WHEEL. 

Louis Le May, Hudson, N. Y.-Thls In an improved construction 
of feathered car wheels; and It consists In a car wheel in which the 
tire is connected to the hub, and supported by a radial spring web 
on the hub and tire. The hub is made of a fianged section and a 
removable ring section, secured by connecting bolts. This Is 
claimed to afford a wheel of considerable strength and rigidity, 
but of sufficient elasticity. 

� � u  .. 
NEW HOUSEHOLD INVENTIONS. 

IMPROVED WASHING MACHINE. 

Chester Allen, Corinth, N. Y.-In using the machine, a cylinder 
Is rolled back and forth upon the clothes spread upon a bed rack, 
the water Is pushed before It, fiows through the holes In the end 
boards, passes down into the channel below the bed rack, and rises 
through the spaces between the cross bars before and behind the 
cylinder. The clothes are thus lifted from the rack, and moved so 
that they will be operated upon each time in a different place. 

IMPROVED SADIRON HEATER. 

Preston H. Sessoms and Josiah Mizell, Coleraine, N. C.-ThIs In­
vention consists In attaching a sadiron receptacle to the top of a 
combustion chamber, with Its rear end formed Into a fiue. The 
combustion cham];)er rests upon a frame which stands over and 
around a lamp or other suitable heating apparatus, both frame and 
enclosed lamp being supported by a base plate. 

IMPROVED DOOR CHECK. 

James Peirce, Nora, Ill.-Thls consists In a spring latch attached 
to the base board or wall, combined with a catch and bulfer that Is 
attached to the door, so arranged that it may act as a latch and 
buffer combined, or as a latch alone. 

IMPROVED SADIRON HEATER. 

Wlllia.m H. Haylock, JoneSville, assignor to himself and Charles 
S. Pierson, Sandy Hill, N. Y.-Thislnvention consists In combining 
in a sadiron heater a lamp, having diametrically opposite pins, 
with a ring of the leg frame. There is also a burner, provided with 
a partition, so that each flame will have Its own separate draft or 
current of air. 

IMPROVED FOLDING CHAIR. 

Thomas M.Wyatt, Russelvllle, Ark.-Thls Is an improved folding 
chair, designed especially for dentists. To fold the chair, the back 
Is turned down upon the seat, the seat is closed up, the front legs 
are turned back between the back legs and turned up against the 
back, and the back legs are turned up in front, foldlnl1' the chair 
very compactly. There is a new lateral and vertical adjustment of 
the head rest. A greater variety of position Is obtained through 
the rest bar adjusting almost automatically at any desired angle. 

IMPROVED GRIDIRON. 

George Cornwall, Garden City. N. Y.-This consists or' a close 
corrugated plate for supporting the meat on the upper angles of 
the corrugations. To this plate are applied flanges extQndlng 
down from the sides and back to rest on the stove top. The space 
under the plate has a trough for receiving the gravy. The close 
plate protects the meat from the fiame and smoke, and cooks the 
meat better by checking the intensity of the heat. 

IMPROVED CLOTHES PIN. 

Uriah D. Mlhllls, Fond Du Lac, Wis.-This consists of a clothes pin 
with a notched wooden cro�s key secured to the head of the pin. 
The key serves as a handle for the pin, and allows it to be brought 
close to the line, to prevent, by Its rigid position thereon, the chaf­
Ing of the clothes by the points. The projecting parts of the key 
also allow the pin to be more easily removed. 

IMPROVED PROTECTOR FOR CHANDELIERS. 

Frank J. Symmes, San FranCiSCO, Cal.-Thls ls composed of mica 
plates and a metal contrivance for suspending the device. Itis so 
contrived as to protect the gaseller from the heat, and from the 
deposit which collects upon metal defiectors. 

� � . �  .. 
NEW MISCELLANEOUS INVENTIONS. 

IMPROVED CLASP. 
Alva M. Butler, Constantine, Mich.-This is a clasp for fastening 

cigar boxes, etc. It is bent at right angles to fit upon the edge of 
a box, and has points formed upon Its end parts, to enter the cover 
and side of said box. 

IMPROVED JOINT OF PIANO ACTION. 
Frank Preston, Elgin, Ill.-This consists of a pivot pin for the 

hammer, pointed at each end and fitted In a bush having a conical 
seat and screwed Into the bearings, in which It was held firmly by 
a clamp contrivance to prevent it from turning after being ad­
justed. The object Is to provide a joint that cannot be alfected by 
dampness. 

IMPROVED SURVEYING INSTRUMENT. 
Matthew W. Venable, King's Mountain, Ky.-It is not possible to 

explain the construction of this Instrument without drawings. It 
is, however, a surveyor's telescope, which may be used for setting 
slope stakes in a rapid manner on inclined, rough, or broken 
ground. It also may be used for finding the gradient between two 
given points, and by simple modifications may serve as a clinome_ 
ter level. For railroad engineers, it appears to be a useful lnstru_ 
ment. 

IMPROVED SPINNING TOP. 

Andrew Kern, Utica, N. Y.-The invention consists of a tubular 
handle on the upper part of the spindle of the top, within which 
the string for spinning the top is attached to the spindle. The 
handle allows the top to be held in the hand, after it has been set 
running, to be set down in any required place. 

IMPROVED HAIR-PUFFING PIN. 

Annis Hurd, Waterloo, lowa.-This Is a puffing pin with clasping 
spring legs and connecting spring coil, the sections of which are 
arranged slantingly to each other for passing a hair pin readily 
through either coil section. 

IMPROVED FLAG SIGNALING APPARATUS. 

Rufus D. Couch and Jesse M. Lamb, Sharpvllle, Ind.-The object 
of this invention Is to enable the telegraph operator to signal all 
approaching railway trains without leaving his office, by a Signal 
flag, which Is unwound from a spring roller by a cord, and ar­
ranged in a suitable frame In conspicuous pOSition. On releasing 
the cord the spring roller acts to rewind the fiag. 

� . .  � .. 
NEW AGRICULTURAL INVENTIONS. 

ROTARY SPADER, STALK CUTTER, AND FIELD ROLLER. 
Peter D. Pelsor and Henry C. Pelsor, Metamora, Ind.-In the 

face of a large roller are formed rows of slots of such a size that 
the spades may fit Into them, so that all the dirt that may adhere 
to the said spades may be scraped olf every time they are drawn 
inward. There are devices for removing the spades or cutters ; 
also for preventing them from getting out of place while holding 
them back, thus adapting the machine to be used as a field roller 
and enabling it to be readily drawn from place to place. 

IMPROVED STUMP PULLER. 
Chester C. Adams, Decatur, Mich.-By alternately driving a team 

of horses forward and backing them up, a succession of Impulses 
Is given to a shaft, winding the rope or chain around It and drawing 
the stump. The shaft Is mounted in a frame and has a ratchet. 
The power is applied to a lever, on which Is a pawl which engages 
with the ratchet. 

IMPROVED FERTILIZER DISTRIBUTER. 
Pleasant P. Linder, Alexandria, Ala.-The novel feature In this 

implement Is a block fitted to slide on the axle, In order to act in 
conjunction with a slide in regulating the discharge of manure In 
different states of comminution. 

IMPROVED PLOW. 
Melvin P. Sparks, Spring Lake, Mich.- ThiS plow embodies a 

new mechanical construction, which Is claimed to lessen the fric­
tion against the bottom and landside of the furrow, to enable the 
plow to be more easily thrown out of the ground, and to work at 
any desired depth In or to run above the ground, and to be of 
lighter draft. 

IMPROVED GRAIN BAND. 
John H. Swihart, Upshur, Ohlo.-Thls Is a simple and Ingenious 

little device, conslstmg of a wire pointed about midway Its length 
and attached to a small plate at one end. There is a hole In the 
plate to receive the other end of the wire when the band Is being 
passed around the sheaf. When the binder is released, the pressure 
of the bundle upon the inner end of the plate brings the said plate 
Into an inclined position with and causes it to bind upon the wire. 

IMPROVED REVOLVING GARDEN AND FIELD HOE. 
David B. Sherman, Castleton, Vt.-Two side boards are con­

nected by a board attached to their forward ends, and by a board 
attached to the upper edges of their rear ends. Between the side 
boards is pivoted a roller, to which are attached the shanks of a 
number of small hoes. The machine Is propelled by handles 
attached to the side boards. 

IMPROVED HARROW. 
Jesse G. Stokesbary and John H. Stokesbary, Millersburg, lowa.­

This harrow embodies five new mechanical devices, which enable 
it to be adjusted for use as a large or as a small harrow, to be 
cleared of rubbish without stopping the team, and to;be used for 
any kind of harrowing, and upon any kind of ground. 

IMPROVED PLOW. 
Swan N. Cedarland, Solomon Rapids, Kan.- The new feature Is a 

fiat plowshare having an angular front edge, and a cutter attached 
to the side thereof, the point or apex of said angle being nearer the 
cutter than the opposite side of the share. This tends to draw the 
plow Into the ground. 

IMPROVED COMBINED CULTIVATOR AND HARROW. 
John R. Dunlap, Sherman, Ill.-By suitable construction, this 

implement may be guided to follow the row, however crooked It 
may be, the resistance of the soil against the cutters being suffi­
cient to draw the harrow after them. By bearing down upon the 
rear end of a lever, the forward end of the harrow is raised from 
the ground, allowing any rubbish that may be caught upon the 
harrow teeth and the plows to drop olf. The plows may be rela­
tively adjusted as desired. 

IMPROVED COMBINED PLANTER, CULTIVATOR, AND MARKER. 
Joseph K. Kelly, Algonquin, Ill.-Four novel mechanical de­

vices are here embodied, producing a machine that may be readily 
adjusted for use for marking olf land for planting the seed, and 
for cultivating the plants. By an Improved construction, the 
rubbers prevent the kernels from being injured by the movements 
of the dropping slides. 
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�ustutSS autl "trsO'ual, 
The OhaIrge f(Y1" ImM"tion undelr this head is One Dol­

/oir a Line f(Y1" ea£h imM"tion. If the Notice ex­
ceeds Fawr Lines, One DoUar and a Hall PM Line 
will be charged. 

Agricultural Implements and Industrial Machin­
eryfor Export and Domestic Use. R.H.Allen & Co . .  N .Y. 

Three of the best boiler feed water hight regu­
lators wanted by W. E. Farrell , No . 510 Mlnor St . , Pblla . 

Old rails of less than 30 Ibs. per yard wanted. 
C. S. Bradley, P . O . Box 826, Gales burg, Ill . 

For Best and Simplest Yacht and Vertical Sta­
tionary Engines , Boilers, & c . , address William J. San­
d erson , 21 Cburcb St. , Syracuse, N. Y .  

Wanted-2d h'd Mortice Machine and Tenoning 
Machine . Address E .  C. Munso n ,  Herkimer , N. Y . ,  
giving maker, conditi o n ,  price,  &c .  

Wanted-A 2d h ' d  Foot Lathe. W .  N. Callender, 
Albany, N. Y .  

Hyatt & Co.'s Varnishes and Japans, a s  t o  price, 
color, purity , and durability, arc cheaper by comparison 
than any others cxtant . 246 Grand st. ,N . Y .  FactorY,New­
ark, N. J. Send for circular and descriptive price list . 

I want a reliable and competent person to intro­
duce my Improved Cross Head and Link Block-a good 
opportunity for a good man . W .  A .  Alexander, Box 130, 
Mobll e , Ala . 

Perfect Stave Jointer-Late Patent. For Sale, 
State Rigbts, or on Royalty . Sample Macblne furnlsbed .  
Adllress B.& W.Barker,Box 92.River Falls,Pierce co . ,Wis . 

Planing Machines-For the best and cheapest 
traveling- bed or • •  Farrar" Planers-24, 27, and 30 in .­
also 15, 18, and 24 in. stationary-bed machlnes, address 
Lane M'f 'g Company, Montpelier, Vermont. 

More than Ten Thousand Crank Shafts made by 
Chester Steel Castings C o . , now running j 8 years' con­
stant use prove them stronger and more durable than 

wrought Iron.  See advertisement, page 221 . 

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

Wanted-Competent man to rent Iow a complete 
Boller Sbop connected wltb old established Machine 

Works. Address J .  A. A., 44 York St. Baltimore, Md . 

For 13, 15, 16 & 18 in. Swing Engine Lathes, 
address Star Tool C o . ,  Providence, R. I .  

The Scientific American Supplementc-Any de­
sired back number can be had for 10 cents, at this office, 
or almost any news store . 

Leather and Rubber Belting, Packing, Hose, & 
Manufacture r ' s  Supplies of all kinds . Greene, Tweed & 
Co. ,  18 Park Place, New \ ork , 

Baxter's Adjustable Wrenches, used by all first 
class mechanics .  Price reduced . Gre ene, Tweed & Co., 
18 Park Place, New York . 

Lane's " Monitor" Turbine Water-Wheels are 
not perpetual motion machines,  but tHey combine more 

Bud greater advantages than any other water motors of­
fered the public . Address Lane Mfg C o .  ,Montpeller,Vt. 

To stop leaks in boiler tubes, use Quinn's Pat­
ent Ferrules. Address S. M. Co , So .  Newmarket,N.H. 

Water, Gas, and Steam Pipe, Wrought Iron. 
Send for prices . Bailey, Farrell & Co . ,  Pittsburgh, Pa . 

For Solid Wronght-iron Beams, etc., see adver­
tisement. Address Union Iron Mills Pittsburgh, Pa. 
for IIthograpb. &c . 

Shaw's accurate and U. S. Standard Mercury 
Gauges, Steam , Vacuum, HydrauliC ,  and Test Gauges. 
& c . , 915 Ridge Avenu e ,  Phlladelpbla, Pa . 

Solid Emery Vulcanlte Wheels-The Solid Orig-
nal Emery Wheel-other kinds Imitations and Inferior. 
Cautlon.-Our name Is stamped In full on all our best 
Btandard Belting, Packing, and Hose . Buy that only. 
The best ls the cheapest. New York Belting and Pack­
Ing Company, 87 and 38 Park Row, New York, 

Handbook of Useful Information for Lumber­
men, Millwrights, and Engineers (152 pages) sent free by 
Lane M'f '� Company, Montpe lier,  Vermont . 

Models for Inventors. H. B. Morris, Ithaca,N.Y. 
)I, Shaw, Manufacturer of Insulated Wire for 

galvanic and telegraph purpose s , & c . ,259 W . 27th St. ,  N . Y .  

F. C. Beach & Co., makers of the T o m  Thumb 
Telegraph and otber electrical machines, have removed 
to 530 Water Street, New York. 

Pat'd Graining Stenclls-J. J. Callow,Clevel'd, O. 
Lathe Dogs, Expanding Mandrels, Steel Clamps, 

& c . ,  for Machinists. Manufactured by C. W. LeCount, 
So. Norwalk, Ct. Send for reduced Price List . 

Driving Belts made to order, to accomplish work 
required . Send fnll particulars for prices to C. W. Amy, 
148 North Third St . . Philadelphia , Pa . 

"Dead Stroke" Power Hammers-recently great­
ly Improved, Increasing cost over 10 per cent. Prices re­
duced over 20 per cent. Hull & BeldenCo . ,  Danbury,Ct. 

Clapboard Machinery-Sawing, dressing, and 
trlmmlng-a specialty of the Lane M'f 'g  C ompany, 

Montpelier, Vermont _ 

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

No. 3 Woodworth Planing,Tonguing, and Groov­
ing Machine for Sale Cheap . Address Wm. M. Hawes 
Fall River, Mass . 

Steel Castings, from one lb. to five thOusand lbs. 
Invaluable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co. , Pittsburgh, PI'. 

Circular Saw Mills of the celebrated and popular 
Lane" pattern, made anderi direct liIupervision of 1n­

-Ventor by the Lane M'f 'g Company, Montpelier, Vt. 
For best Presses, Dies, and Fruit Can Tools, Bliss 

& Williams , cor. Of Plymonth and Jay, Brooklyn, N. y, 
Hotchkiss & Ball, Meriden, Conn., Foundrymen 

and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work SOlicited. 

For SoLd Emery Wheels and Machinery, send to 
the Union Stone Co .. Boston, Mass . ,  for clrcnlar. 

Hydraulic Presses and Jacks, new and second 
Dand, Latbes and Machinery for PolisWng .. nd Buffing 
metals. E. Lyon, 470 Grand Street. New York. 

Diamond Tools-J. Dickinson, M Nassau St" N. Y. 

'tieatifit jmtrital. 
range of their Inquiries, 80 desirous are we to 
meet their wants and supply correct Information, 
that we are obliged to employ the constant assis­
tance of a considerable staff of experienced wri­
ters, who have the requisite knowledge or access 
to the latest and best sources of information. 
For example, questions relating to steam en­
gines, boilers, bo�i8, locomotives, railways, etc. ,  
are considered and answered b y  a professional 
engineer of distinguished ability and extensive 
practical experience. Enquiries relating to elec­
tricity are answered by one of the most able and 
prominent praetical electricians in this country. 
Astronomical queries by a practical astronomer. 
Chemical enquiries by one of our most eminent 
and experienced professors of chemistry ; and so 
on through all the various departments. In this 
way we are enabled to answer the thousands of 
questions and furnish the larll"e mass of informa­
tion which these correspondence columns present. 
The large number of questions sent-they pour in 
upon us from all parts of the world-renders it 
impossible for us to publish all. The editor se­
lects from the mass those that he thinks most 
likely to be of general Interest to the readers of 
the SCIENTIFIC AMERICAN. These, with the replies, 
are printed ; the remainder go into the waste 
basket. Many of the rejected questions are of a 
primitive or personal nature, which should be an­
swered by mall ; in fact hundreds of corres­
spondents desire a special reply by post, but very 
few of them are thoughtful enough to enclose so 
much as a postage stamp. We could in many 
cases send a brief reply by mail if the writer were 
to enclose a small fee, a dollar or more, accord­
ing to the nature or importance of the case. 
When we cannot furnish the information, the 
money is promptly returned to the sender. 

are placed, What is the diameter of the plates 
in the best machines ? Should they be of plate 
glass, or will the best window glass do as well ? 
What should be the thickness of the glass to give 
the best effects ? What published work gives 
the best exposition of the Holtz machine ? A, 
You will find a full statement of the machine in 
Dechanel's " Natural Philosophy," which is now 
published In parts. Get the part on electricity and 
magnetism. 

(3) A. S. ask s : How large a vertical boiler 
will be needed to run two engines 8x8 inches, the 
boiler having plenty of heating surface, and the 
engines running with 100 Ibs, steam ? A.Make one 
4% to 5 feet In diameter and 7 feet high. 

(4) A. G. W. asks : 1. How many revolu­
tions should a 13 Inch bottom runner corn mill 
make to give best results in quantity and quality 
of meal ? A. From 800 to 900 a minute. 2. How 
much can it grind per hour with an eight horse 
power engine ? A. From 10 to 12 bushels, 3. I 
wish to run a 50 saw cotton gin at the same time 
with the corn mill. Can the mill grind as much 
under such conditions as it could when I throw 
the gin off ? A. Probably the gin will make a 
difference of 2 or 3 bushels an hour, 

(5) F. C. says : We have a boiler that does 
not steam very well. The heat passes under, then 
back through the tubes, then over and under the 
top. Will turning the air from a blacksmith's fan 
underneath the fire make the fire bum more 
strongly, or should we pass it through above the 
fire ? A. If the trouble is lack of draft, the first 
plan will doubtless prove serviceable. 

(6) W. S. asks :  What is the greatest depth 
of water explored with a diving bell ? A. We 
have seen an account of a diver working at a 
depth of about 160 feet. Perhaps some of our 
readers may know of instances in which still 
greater depths have been reached. In the use of 
either the bell or diver's suit, weights are at­
tached to make the apparatus sink, and air is 
forced into the interior through a flexible tube. 

(7) K. W. D. says : A man weighing 200 
Ibs. ls hung. Would a keg of nails weighing 200 
Ibs, exert more strain on the rope than the man, 
the drop being 3 feet ? A, Possibly it might;, be­
Ing less elastic. 

(8) R. W. H. says : We have a coal shaft 
320 feet deep, which has a pump in the bottom : 
and the steam is furnished from the surface of 
the ground, and the pipes, both water and steam, 
are rusted out very fast by the water that runs 
down the shaft, It is salt water, Can you tell us 
of a remedy ? A. The surest remedy would be 
the use of copper pipes. 

(9) J. S. Jr. asks : How can I separate 
white lead from tallow or oil ? A. Remove the 
oil and grease by treating with bisulphide of car­
bon. 

(10) H. J .  M. asks : 1. Is the bulk of the 
starch used made from com ? A, No : the greater 
part Is made from potatoes, rice, and wheat. 2. 
What is the process of making starch from com ? 
A. The crushed grain is macerated with a weak 
soda lye, which dissolves the gluten and leaves 
the starch. 3. What percentage of starch does 
corn contain ? A. American corn contains 50 or 60 
per cent of starch. 4. Does it require a large 
amount of maehinery and capital to engage in 
this business ? A, Yes. 

(11) H. E. asks : What can I apply to the 
inner sUrface of a hogshead to protect the wood 
from the action of the chloride of sodium, com­
monly called Javelle water ? A. You probably 
mean tbe hypochlorite of sodium (call, Javelle). 
Try coating the Interior of the casks with melted 
paraffin. 

(12) H, A. S, says : 1. Which of the ele­
ments may be volatilized so as to be detected by 
the spectroscope in a hydrogen fiame ? A.  Po­
tassium, sodium, barium, strontium, and other 
metals forming, with oxygen, alkalies and alka­
line earths. 2. Which may be detected In an oxy­
hydrogen flame ? A. All the metals and many of 
the other elements, but not so well as with the 
electric lamp. 3, Which may be detected in the 
electric sparks of different lengths ? A. All the 
elements-the metals, the gases,and the vapors of 
the non-metallic elements. 

(13) C. C. R. says : I have some printer's 
Ink that takes from 24 to 36 hours to dry. Can 
you tell me of anything that will make It dry 
more quickly ? A. We understand that finely 
powdered permanganate of potassa, Introduced 
in small quantities, is admirably suited for this 
purpose. 

(14) J,W.W. says : Boerrhave asserts that, by 
putting alcohol into an ox bladder and exposingit 
to the sun, he produced absolute alcohol by exos­
mose. Donovan disbel1eves it. Who is correct ? A. 
Absolute alcohol cannot be obtained by such a me­
thod. 2.Do whisky, brandy, and gin lose or gain in 
strength after they are first made ? A. This de­
pends altogether upon what condition the liquors 
are In when bottled. If properly prepared they 
seldom lose In strength, 

-The samples became separated from the letter, 
and, as they were not properly marked, were lost. 
-M. p, T.-It is fire clay,-S. C.-No. 1 is lime­
stone. No. 2 is felspar.-A. B.-The red rock is 
massive iron garnet. The other is a species of 
hornblende.-T. W.-The clay is of a fine quality, 
but does contain a small quantity of iron ; other­
wise it is nearly pure.-W. H. G .-It is white sul­
phide of iron (marcasite) .-E. C.-The yellow 
bodies consist of clay colored by oxide of iron 
(yellow ocher). The dark variety might be em­
ployed as a fire clay, and for making cheap drain 
pipes and pottery. The other specimens are kao­
lin, of different grades of purity.-C. S.-It is 
hornblende.-W. E. D.-The water contains an In­
jurious amount of organic matter.-1oJ. R. H.­
No. 1 is sulphide of iron and quartz.-No. 2 Is 
quartz and mica schist. No. 3 is slate.-G. J.­
No. 1 is Amazon stone, a species of orthoclase. 
No. 2 is yellow jasper, No. 3 is red jasper, No, 4 
contains lead and sliver. No 5 is smoky quartz. 
No. 6 is hornblende and sulphide of Iron.-No. 7 is 
-Ilornblende, felspar, and carbonate of copper.­
R. H. F.-It is an impure clay, a silicate of alumi­
na.-A. B. O.-The water contains a large quan­
tity of sulphides and organic matter. It has been 
contaminated by contact by the cork and cam­
phor, which the bottle previously contained.-J. 
H. S.-No. 1 is shale. No. 2 is sandstone contain­
ing considerable iron pyrites.-L. B, C,-The sam­
ple does not contain nickel.-J. G. W.-It is an 
impure clay containing small specks of iron py­
rites. In order to classify the shells, it would be 
necessary to have morc of them.-G . W. W., who 
asked about new nickel electrolyte, does not 
state what his trouble was. The ammonia used 
was possibly not strong enough. The bath is 
simply a solution of cyanide of nickel in ammo­
nia. 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN ac­
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow­
Ing subjects : 

On Hydrophobia. By L. M. N. 
On Advancing Science. By N. M. R, 
On Salicylic Acid. By W. E. F, 

Also inquiries and answers from the following : 
H .  T . -J .  R . -B .  L . -J . H . -J . A . - T .  W.-C. W . ­
A .  N . -A . W . - W .  H .  F . - M .  B .-J . M . - C .  A ,  M . ­

HR .  N .  

HINTS T O  CORRESPONDENTS. 
Correspondents whose inquiries fail to appear 

should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta­
bility of inventions, assignments, etc., will not be 
published here. All such questions, when Initials 
only are given, are thrown Into the waste basket, 
as it would fill half of our paper to print them all ; 
but we generally take pleasure in answering briefiy 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent : " How can I find a partner with $5,000 
capital ? Who sells model steam engines ? Who 
makes the best truss, for the relief of hernia ? 
Who makes plate glass show cases ? Who sells 
fireproof safes ? Wbo sells sewing machine at­
tachments at wholesale ?" All such personal in­
q UlrieS are printed, as will be Observed, in the 
column of " Business and Personal." which is 
specially set apart for that purpose, subject to 
the charge lL.entloned at t;he head of that col­
umn. Almost any desired information can ill this 
way be expeditiously obtained. 

[ 0  F F I  C I  A L.l  

I N D E X  O F  I NV E N TI O N S  
FOR WHIOB 

Letters Patent oC the United States were 

Granted In the Week Endlntr 

September '12, 1876, 
AND E A CH BE ARING THAT D ATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent In the annexed lIs�, 

Including both tile specifications and drawings, w!ll be 

furnished from this otnce for one dollar. In ordering. 
please 8ta,e the number and date of the patent desired 
and remit to Munn &Co . ,  37 Park Row, New York city. 

AUzarin e ,  etc . ,  preparation of, Simpson et al . . . . 182 ,234 

Amalgamator ,  W. McCourt . . . . . . . . . . . . . . . . . . . . . . . .  182, 027 

Animal trap, H .  T. Stith . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 ,241 

Anvil, J .  Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182, 120 

Apple corer, 1. Bogers . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . .  182, 133 
Automatic toy , W .  L .  Hubbell . . . . . . . . . . . . . . _ . . . . .  182, 194 

Bag-sewing machine, W. Webster . . . . . . . . . . . . . . . . .  182 , 24!1 

Balance line for mast hoops, IV. E. Leighton . . . .  182 , 123 
Bale tie , H. M!l1lngar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 ,031 
Barbed fence wire , McGlin & Hart . . . . . . . . . . . . . . . . .  182 ,212 

Bed bottom corner plate , J . 'V. C. Peters . . . . . . . .  182 ,035 
Bed , Invalid, E. W .  Grafton . . . . . . . . . . . . . . . . . . . . . . .  182, 067 
Bec hive, N. D. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182, 190 

W. L. L. will find a good recipe for aquar­
ium cement on p. 50, vol. 31. To blacken a brass 
microscope tube, see p. 362, vol. 25.-U. C. C. will 
find an explanation of duplex telegraphy on p. 
235, vol. 34.-A. B. C. will find directions for 
browning gun barrels on p. 11, vol_ 32.-A. S. 
should read the directions for constructing the 
simple battery again.-P. M. and W. M. will find 
directions for nickel plating cast iron and steel 
on p. 186, vol. 34.-C. W. T. can etch glass with 
hydrofiuoric acid. See p. 409, vol. 31.-0. A. Jr. 
should read our article on the horse power of en­
gines on p. 33, vol. 33.-C. L. P. can solder the 
parts of his brass oil tank together. See p. 251, 
vol. 28.-A. P. P. will find a recipe for a depila­
tory on p. 186, vol. 34.-0. J. will find a recipe for 
a gold solder on p. 251, vol. 28.-M. G. will find di­
rections for making vinegar on p. 106, vol. 32.-A. 
R. will find full particulars of the New York 
canal steamer reward on pp. 288, 295, vol. 24.-H. 
H. can get rid of roaches and bugs by using the 
remedy described on p. 315, vol. 32.-G. Z. will 
find a recipe for a cement for joining stone, etc., 
on p. 251, vol . 31.-F. H. W. will find directions 
for lighting gas by electricity on p. 4, vol. 29.-M. 
will find Instructions for annealing steel castings 
on p. 298, vol. 24.-B. will find directions for re­
moving fruit staim from ivory on p. 10, vol. 32.­
E. S. R. is assured that the pretenslon�, of the di­
vining rod men, for discovering water, precious 
metals, etc., In the earth, are all humbug.-E. B. 
W. will find an answer to his query as to the sink­
ing of a body in deep water on p. 208, vol. 33.-F. 
C. can keep small steel articles from rusting by 
the method described on p. 169, vol. 33.-A. K. J. 
will find an article on the artificial production of 
cold on p. 351, vol. 34.-G. C. M. can find the 
power of his spring only by experiment. -F. A.P. 
will find directions for bronzing on Iron on p. 283, 
vol. 31. For bronzing on brass, see p. 51, vol. 33.­
Will D. W. A.,of Atlanta, Ga., send us his name ? 
-J. M. should consult a physician as to the feet 
troubles.-B. M. E. will find a good recipe for in­
delible ink on p. 129, vol. 28.-W. H. R. is In­
formed that the shellae and alcohol preparation 
he mentions is French polish. See p. 11, vol. 32.­
J. J. D. B. will find a recipe for a black walnut 
stain on p. 90, vol. 32.-D. W. D. will find a recipe 
for a paint for outdoor work on cement on p. 277, 
vol. 26.-W. T. B. will find directions for building 
an ice house on p. 251, vol. 31.-A. E. R. will find 
a description of malleable cast iron on p. U8, vol. 
29.-M. G. will find an excellent article on the na­
ture of heat on p. 325, vol. 33.-T. A. should keep 
the brass work on his locomotive bright by the 
method described on p. 102, vol. 25.-T. W. F. 
should put nitric acid in the porous, and salt wa­
ter in the glass, cell of his battery.-L. J. W. will 
find directions for gilding wood on p. 90, vol. 30.­
E. H. F. will find a recipe for waterproofing can­
vas on p. 347, vol. 31.-L. H. will find directions 
for building an icehouse on p. 251, vol. 31.-J. P. 
can attach lcather to his iron pulleys by following 
the directions on p. 409, vol. 33.-S. A. H. can pre­
vent the accumUlation of rnst on his tools by 
following the directions on p. 169, vol. 33.-T. S. 
D. will find directions for preserving birds on p. 
159, vol. 32.-L. F. L. will find a recipe for bronze 
on brass on p. 51, vol. 33. For bronze on iron, see 
p. 283, vol. 31.-D. T. W. will find a recipe for in­
delible ink on p. 129, vol. 28.-L. D., F. P., J. H., 
W. S. C., J. B. H.,  E, G. A., G.  C. M., O.  H. B., 
R. J., H.  A. M., and many others, who ask us to 
recommend books on Industrial and scientific sub· 
jects, should address the booksellers who adver­
tise in our columns, all of whom are trustworthy 
firms, for catalogues. 

(1) P. says : IN the SCIENTIFIC AMERICAN 
SUPPLEMENT, August 5, No. 32, you give very mi­
nute drawings of a boiler and engine for a navy 
cutter, with size of boat, etc. What speed 
would a boat, built with such proportions, etc., 
attain ? A. If the boat has a good model, It should 

( 1 5) A, D. S. says : I have seen Brussels 
carpets scrubbed with soap and water, In wbich 
was put something that brightened the colors in 
the oldest carpets. Can you tell me what was 
used for til is purpose ? A, It was probably car­
bonate of soda or potash, 

Belt shifter, G. A. Oh! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,221 
Blackboard , J. W. C. Gllman . . . . . . . . . . . . . . . . . . . . . .  182 , 065 

Blast nozzle for furnaces, A. Lawrence . . . . . . . . .  , .  182 ,204 

Boats , etc . ,  making iron, J . McCreary . . . . . . . . . . .  182,080 
Book shelf, J. L. Boone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 , 157 

Boot-lasting machine, TI1tany e/ al . . • • • • • • • • • • • • • •  182 , 246 
Boring machine , P .  T. Perkins . . . . . . . . . . . . . . . . . . . .  182 ,222 
Buckl e ,  L .  F .  Judd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 ,200 
Buckle ,  W. Leser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182, 079 
Burial casket, O. M, Allen . . . . . . . . . . . . . . . . . . . . . . . . .  182, 144 

Burial casket, S, Stein (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  7 , 309 

It has been our custom for thirty years past to attain a speed of 8� or 9 miles an hour, in smooth 
'lievote a considerable space to the answering of water. 

(16) J, T, S, asks : 1. What must I do to 
make common printing Ink copyable ? A. We do 
not think that this has ever been satisfactorily 
aocompllshed, 2. Can type metal be soldered to 
brass with common plumber's sOlder ? A, Yes, 

MINERALS, ETc.-Specimens have been re­
ceived from the following correspondents,and 

examined, with the results stated : 

Burner for heating purpose s ,  T . R. Almond . . . . . .  182, 145 

Damp stool , B. F. Larrabee . . . . . . . . . . . . . . . . . . . . . . . .  182,078 

Cane and umbrella, Kindermann et at . . . . . . . . . . . . .  182 ,025 
questions by correspondents ; 80 useful have 
these labors proved that the SCIENTIFIC AHERI- (2) J. A. B. says : 1. In your issue of Au­

"CAN office has become the factotum, or headquar- gust 9 you state that the improved Holtz eleotrio 

'ters to which everybody sends who wants special machine has two plates that revolve in opposite 

information upon any partic� subJect. So large directions. You tell how the collecting arms are 

is the number of our correspondents, so wide the I placed, but I do notunde1'lltand how the sectors 
J. S. H.-It appears to be a piece of iron slag. 

It IS not of meteoric origln.-S. J., Frostburg,Md. 

Car coupling, A .  1.. Blnnt . . . . . . . . . . . . . . . . . . . . . . . . . .  182 ,055 

Car coupling, E. D. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  182, 017 
Car coupling, S, Hamer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 ,114 
Car coupling, B. N. Phelps . . . . . . . . . . . . . . . . . . . . . . . . .  182 , 131 
Car coupl1ng, J, Slade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182,186 
Car coupling, P. E, Sloan . . . . . . . . . . . . . . . . . . . . . . . . . . . 182,089 
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Car ventll.tor ,  J .  C. Hays .. . . .. . . . . . . . . . . . . . . . . . . . . 1R2, 116 

Carrier nttschmcu t , sewlng machll1c , J .  L.  B o one 182 , 1 58 

Cast metal harness trImmings, J. Parry . . . . . . . . . .  lR2 , OS l  

Catamenial sack , G .  E .  J o h n s t o n  . . . . . . . . . . . . . . . . . .  18� , 1i24 

Chair, R. Wood . .. .... . .... .... . . .. . . .. ...... .... . ... 182, 262 

ChandcUers , 8uspendtng, G. Warner . . . . . . . . . . . . . .  182, 08!. 

Chlld ' s carrlage , C. G. Macht . . . . . .. ... . ... . ....... 182, 207 

Chime t o y ,  C. A. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182, 147 

Churn . L. M. Bookwalter . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 82 , 156 

Chnrn , IV. W .  Glft. . .. . . . . . . .. . . ....... . .. . . .. ... . .. 182 , 185 

Churn motor, Wieting & 'Vaters . . . . . . . • . . . . . . . . .  " 182, 2 - 2  

()lrcular saw, II . DIsston . . . .. . .... . ... . . . .. ... . .. . . 1 8t, 118 

Circular wood splitter, C. O. Hall .................. 1R2 , 188 

C loth-folding machi n e ,  J. D. Co ttrell . . . . . . .... . . . 1 82 , 171 
(:loth marker,  G. 1'. Jones .. . .... . . . . . . . .... ... . ... 1�2 , 07o 
Clothes dryer. L. Talbott . .. . . . . .. .... . .... .. . . .. .. . 182 . 012 

Coal chute, E. R. Bulkley . . . . . . . . . . . . . . . . . . . . . . . . . .  1�2 , 100 
C o tl'ec-maklng apparatus, P. J. Churchill . ... . . . . 182 , 167 

Coffin, J. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�2 . 1on 

Coffin, S. Rodgers . . . .. . . ... . . . . . ......... . .. . . . . . . . . 182 , 228 

Cogs in wheels, cutting. L. F .  Grant. . . . . . . . . . • . . . 182 . 1 R6 
Coke from reto rts , removi ng, .1 . F. Hlce .... . ... 182 , 132 
Compound steam engin e ,  L .  Huntoon . . . . . . . . . . . . .  IH2 , 1 96 
Condenser for steam engines, R. Hardesty .. . . . . . 182, 115 
Convcl'!iing motion,  H. L .  JO!ilin . ... . . . . . . . .. . .... 1�2 , 1B9 

Corder for sewin� machine!i,  J. J. Donahoe ..... 182, 1O� 
Cork , etc . .  P. Giboons . . .. . ... . . ........ . . . .. ... . . . U�2 ,064 
Corn planter, A. D. Smith . ... . . . .. . . . . . . . . . . . . . . . . 1R:! , 235 

Corn plantel', 13. & E. Hakes . . .. . .. ...... . .. . ... . . . . 1R2 , 113 
Corsct, S. B. FeITI . . . . ... . .. . . . . . .. . . . . .. . . .. . .. . . .. 182. 019 
Cotton gtn, H. A. StcrlH" .... . . . . . . ...... ....... . .  · 182 , 23 9  
C o t t o n  press, W .  G o l d i n g'  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 82 , 110 

Cultivator, E. Nauman . ... . . . . . ....... . . .. . . . . . . ... 182. 12� 
Cup and cone feeder, blast fnrnace , P .  H .  Moore . 1 82. 216 

Cupboard latch, E. J. Stcele . . . . . . . . . . . . . . . . . . . . . .  182 , 24.0 

Curtain ftxturas ,  Knapp & Bailcy (1') . . . . . . . .  7 , 807 , 7 , 308 
Cutter bar for reapcrs , I .. •. R. & W. O . Sutton . . . . .  1�2, 244 
Detaching hook, automatic, Wyckoff et ai . . . . . . .  182 , 047 

Door button, W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 82. 141 
Double woven textile fabri c ,  S . W. Bakcl' . ..... . . 1R2, 051 

Drlll stock , power hand. C. IV. Pratt . . . . . . . . . . . . .  1 82. 224 

Dumping wagoll , N .  � .  Spiclman . . . . . . . . . . . . . . . . . .  132 , 040 

Earth auger,  I.I . Dq,llairc . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 , 107 
Egg box, Cass & Larrabc e  . . . . . ... . ..... . . . ... . . . . . . 182 , 165 
ElectrIc fire signal , etc., NevIns & Smith .. . ...... 18'2 , 219 

Electrical appara.tus, J. Kiddcr . .. . . . . ... . .... .. . . .  H12 , 203 
Elcct.romagn etlc signal, D. L. Sal01l10nR ... . . . . .. . 182 , 033 
Electromagnetic time regil;tcl', P. A. Dowd . . . . . . 182, 1 7 9  

Elevating and conveying grain ,  M .  Handolph . . . . 1 �2 , 226 

Elevator, P .  Bennert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 , 010 

Elevat.or, J. McMurtry . .... . . . . . ... . . ....... . . . . . .. . lR2 ,215 

Fire-alarm telegrap h ,  J. H .  Gue,t .. .. . . . ... . .. ... 182, 020 

Fire escape, J. S. C ochran .. . . . . .... ... . . . . ... .. .. 182 ,0:)1 

Fire kindler , )' . Tylce............... ..... . . . . . . . .  182.097 

Fireman ' s  ladder and truck, J .  A . Arnold . . . . . . .  182 .050 

Flour bolt,  J. P. Agler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 , 092 
Flour bolt,  W. H. W oolard ... ..... . . . . . .. . . . . . . . . . .  18'l , U2 

�'oldlng umbrella, A. n. Shaw . . . . . . . . . . . . . . . . . . . . .  182, 233 

F ountain ,  \Y etmore & Hcgarty . .... . . ....... . . . . . . 182 , 25 1  

Fountain pen h older ,  A .  P .  Allen . . . . . . . . . . . . . . . . .  182 , O'J4 

Fruit buckct ,  \Y . Morton . . ... . .. . .. ..... . . . . . . . . . . . 182 , 217 

Funnel , J .  O. Barton .. . . ..... . . . . . .... . .. . . . . .... .. 182 , 007 

Furnace for heating blanks, J. \V . Dontl.l . . . ..... 182 , 01JO 
Furnace for melting copper, J .  W. B o u t a  . . . . . . . .  lR2 , 058 
Furnace for Rteam bo ilers , J. \V. Bontt\ . . . . . . . . . . .  182 , 051 

Gas burner, W. H. Wilber . . . ... . ... . .. . . . . . . .. .. ... 1R2 .254 
Gas regulator, E. J. Uaker . .. . . . . . . . . ... . ... . . ..... 1M2, 05� 
Globe valve , W. S. lllakc . . . . . . . . . . . . . . . . . . . . . . . . . . .  18�, 01 5 
Grate back, J. D. Ogle . ... . .. .. . . ...... . . ..... . . . . .. 182 , 038 
Gratc bars , operating, P. W .  Pratt . . . . . . . .. . . ... . . 182 , 223 
Grinding mach i n c ,  Derry & GIles . . .. .. ... ....... . . lR2, 1!H 

Hair crimper, S .  Walker . .. . . ... . ...... ...... . ...... 182 . 088 

Hame for harness. G. M. Trip l e t ! .  . . . . .. .... . . .. . . . 182 , 043 
Hammock frame, J. B. Arct. . . . . . . . . . . . . . . . . . . . . . . .  182 , 049 

Harness l o o p ,  D .  McMillan .. .. ... . . . . ... . .. . .. ... . .  182 , 125 

Harness pad, P . Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18'� , 162 

Harness saddle , P .  l". Carroll .  . . . . . . . . . . . . . . . . . . . . .  182 , 164 
Harrow teeth . W. W. Speer . . . . . . . . . . . . . . . . . . . . . . . .  182 , 237 
Harvester, A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182, 029 
Harvesting machine, A . M iller . . . . . . .  . . . . . . . . . . . .  182 , 030 
Hat bodies , cleantng, U. Elckcmeycl . . .. . . . . . . . . . 182 , 181 
Hay and cotton press, J. H. Barn c s  . . . . . . . . . . . . . . .  182 , 0;;3 

Hay and cotton pres s ,  W .  D. Libbey . . . . . . . . . . . . . .  182 , 206 
Hay and cotton press, J. A. & M. H. McBryde ... lR2 , 210 

Holdback for thlll s ,  G .  Sell . . . . . . ..... . .......... . . . 182 , 134 
Hod elevator, s.fety, J. W. Sutton .. ........ ... . . . 182, 086 
Hop crusher, Baumann & Hoeppner . . ... . . .. .. . ... 182 , 054 
Hop klln, N .  E. H i n d s  ... .. . . ....... . .. ... ... . .. ..... 1R2, 02'l 
Horse lilly-fork, F. UoblJitt . ... . ............ . .. .... . 182 , 155 
Horse shoe blan k ,  J .  N. Whitman ..... . . . .. . .. ... . . 182 , 140 

Hot air enginc, ll. F .  �1cKjnley . ...... .. ... . . ..... 182,213 
Husking protector, W. & J. Hut<:hlnson .... ..... . 182 , 1 97 

Hydraulic b .. ake , A . Krupp . ... . . . ... : . . . . . . . . . . . . . .  182,121 

Icc cream freczer, D . J. Hogers . . . . . . . . . . . . . . . . . . . .  182 ,229 
Icc-making apparatus, C. Whlt.ker . . . . . . . . . . . . . . .  182 , 090  

Ice Yclocipede, J .  & J. Arna o ,  Jr .... .... . . . .. . ... 1B2 , 095 
Injector, r. Dreyfus .. . . .... . ... . . . ... . ... . ....... . . 182, 180 

Injector.  J. P .. oegcr . . . .... . .. .. . ..... . ... . . ... .. .. . 182 , 225 

Iron surfaces , protecting, F. S. llartI . . . . . . . . . . . . .  lR2 , 148 
Ironing apparl:l.tu s ,  H .  J . Nott . . . . . . . . . . . . . . . . . . . . . .  182 , 130 

Ironing table. Guyer & Newton . .. . . .. ..... .. .. . . . . 182 ,009 

Kettle for t .. ylng o[1s, J .  L .  Alberger (1') . . . . . . . . . .  7 , 305 
Knob att.chme n t ,  W. H .  G onne . . . .. ... . . . ... .... . 18� . 1 1 l 
Lamp post , E. F. Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182. 127 
Lam p s ,  making h.ndlcd, L. Stoehr . . . . . . . . . . . . . . . .  182 , 242 
Land roller , A. II . Ullord .. .. .. .... . ... . . ..... . ..... 182. 014 
Last blan k s ,  forming, H. \Vigllt .. ... . .. ... . ... .... . 182 ,253 

L eather, crimping and folding, H. Charmbury ... 1 82 , 06 

Link s ,  etc . •  forming, \V . H. H. Slsum .. .. . . ...... 182 , 135 

Locking val v e ,  O . B . Wickham ..... ... . . ..... . .. . 182 . 046 

Locomotivc wheel , W. Weathcrsbcc ......... . .. . 182 , 1390 
Loom alluttI c ,  Beatty & Edwards . . ..... .... ... . ... 182 , 150 
JIIan bag catche r ,  D . Ha .... ison . . .. . ... . ... . .. . ... . . . 18'1 , 021 

Meal , machine for crushing, F.  'Ycgmann .. .. .... 182, 250 

Meat tenderer, L. S t o n c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 , 243 
Mechauical movcment, A .  E. Blake . . . . . . . . . . . . . . . .  182, 153 
Met.mc roof, L. J. Holeton . . . . . . . . . . . . . . . . . . . . . . . .  182 , 198 

M lddllngs. purifier. C. McGinniss .... ...... . . . .. .. . 182 , ( 28 

M iddlings separator, A. U. Gutlder ... . ..... . .. . . . 18� , 1 12 

Mold for prcssing glass, J. H. Hobbs . . . . . . ... ..... 182 , 073 

Motor, H .  Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18� , 189 

Negatlvc plate, galvanic , J .  Byrne ................ 182 , 101 
Nozzle and "cnt for liquid yessels. D. C. Herbst . .  182 , 191 

Nut lock, D . Du[1 (r)................................. 7,306 
Orga.ns, T. Winans .. .... . . . : . . . . . . .  182 , 258, lR5 , 25U, 182 , 200 

Paint for contlng roofs, ])ana & Stuart . . . . . . . . . . . .  182, 175 

Paper cutting machine ,  E. Schlenker . . . . . . . . . . . . . .  1R2. 230 

Paper-fecding machine , J. T .  & F . Ashley . . . . . . . .  182 , 146 
Paper-feeding machtne , lI . W .  Covcrt .... . .. .. . . . 182. 105 

Paper pulp separator ,  J. S. Smart .... .... . . . .. .... . 182 , 137 

Peat-pressing ma.chine, B. Leach ... ....... .. . . . . . 1 �2, 205 

Petroleum products, separation o f ,  J. Col e ,  Jr . . . 182, 169 

Photographic tcst plate. W. A. Brice . . . . . ..... . .. . 182 , 099 

Piano attachment, W. Muth . . . ... . . . . . . . ..... . ... . . 182 , 082 
Pipe cntter, Dale. &0 Lusby ... .. . . . . . . . . . . .... ...... 182, 174 

Plaiting mach in e ,  J. M. Boyce . . . . . ... . . . ... . .. . . .  182, 016 

Platform .cal e s ,  H. B Osgood . . . ..... . . . . . .. ..... . 182 , 084 
Playing card , R. Chanony . . . . . . . . . . . . . . . . . . . . . . . . . .  182, 166 

Preservlnll package , fru i t ,  etc . •  E. S. Hunt . . . . .  182 , 1 1 6 
Pressed gla •• trlmmlnlls, etc . ,  J. H. Hobb .. . . . . . 182 , 01'2 

Pressure Itage , B. B. Keyes . . . . . . . . . . . . . . . . . . . . . . . .  182 ,202 

� titutifit �mtritau. 
Printing press feed ,  W .  M .  Clark . . . . . . ... . . . . . . .. . 182 , 10� 

Printing telegraph , C. J. Wiley . ....... . . . ... . . .. 182 , 091 

Pruning shears, F. Smiley . . . . . . . . . . . . . . . . . . . . . . . . . .  182 , 236 

Pump and w c l l ,  combined, J .  Q. A d am s  . . . . . . . . . .  182, 143 

Radiation, tndl ca,ting intensity of, 'V . Crookes . .  182, 172 
l{ailroad switche s .  opcrati n g ,  R. JOl'alcmon . . . . . 182 ,07. 
Range, W i lliams & Liddle . .. . . ... . . . . . ..... . . . . . .. . 182, 255 

Haw hide , making, W. Coupe . ... . . . . ... ......... . . . 18� , 100 
Hcfl'igerator, N. Moon . ... . . . .... . . . . .. . ... . . ..... . . 182 , 126 

Rendering apparatu s ,  A. Smith et at . . . . . . . . . . . . . . .  182 , 084 

Resaw i n g  machi n e ,  T. M. Newman ..... ... . .. .... 182 , 129 
Reverberating furnace, etc . ,  H. lIIcDonald ... . .. . 182 , 2 1 1  
Hinging street c a r  bellS ,  C. Carr (r) . . . . . . . . . .  . . . . . 7, 310 

Rotary measure , Dayis & \Vrlght ....... . ... .. . ... . 1 82 , 177 

Howlock and strctc h e r, G . \V . Isaacs,  Jl' ....... . .. 182 ,0'23 
Sand pum p ,  W. II . Birge . . . . . .... . .. . . . . ....... . .. . . 182 .098 
Sap spout, H. A .  Laurence .. .. . . . . . .. . .. .... . ..... . 182 , 12� 

Sawtng st-avcs, mach inc fot', H . ll .  Catching . . . .. . 182, 102 

Seat protector, wat.er clo set, G. Schwarzwald .... 18'2 , 23'2 
Self-cl osing valve . F. Bchr . . . . . . . . . . . . . . . . . . . . . . . . .  182 . 01 4  

Sewing machin e ,  K .  C . Darton .. .............. . . .. 182 .096 

Sewing machin e ,  R. Eickemeyer . ... . . .. . . .. .... ... 1 82 , 182 

Shaft for engines, H. G. Brooks . . . . . . . . . . . . . . . . . .  1 82 . 159 

Self· supporting device,  M. Ker ......... ........... 1R2 , 201 

Slloe tip, W. F. Prusha . . . .. . . . . . . . . . . . . . ..... . .... . . 182 . 0.,6 
Shove l ,  J. Grayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182, 068 
Sliding gag e ,  G. Green . .. .. .. . . . . . . . . .... .. ..... . . . . lR2. 187 
Signal for doors , n. G. Martin . . . . . . . . . . . . . . . . . . . . .  18'l , 208 

Soap, Turley & Fleming . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 , 217 

Soap composit ion , C. D. Wooley . . . . . . . . . . . . . . . . . . .  18'2 , 26 1  

Spark arrester, T. J .  McMahon . . . . . . . . . . . . . . . . . . . . .  182 , '! 1 4  

Speet.acles, G. Andross ... .. . . . . . . .... ..... . ... . . ... 18:!, 018 

Spiral conveyers, making, F. Ogden . . . . . . . . . . . . . •  18� , 220 
Spittoon , hanging, J. C. W i nton . . . . . . . . . . . . . . . . . . .  1 8'l ,257 
Steam boiler furnacc, J . W. Bonta . . . . . . . . . . . . . . . .  182 , 056 

Steam engine, C. W .  Erviell . . . ........ ..... . .. . . ... 182 . 183 
Stem-winding watCh, etc . ,  J. A .  Dawson . . . . . . . . .  182 , 018 
St,ench trap , J . P .  Schmitz . . . . . . . . . . . . . . . . . . . . . . . .  182,231 
Step ladder, W. L. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 , 168 
Stop motion for looms , J. J. SwItzer . . . . . . . . . . . . .  182 , 2�5 
Sulky plow, W .  A. Vanarsdell .... . . .......... . .... 182 , 248 
Swing.  C .  C ornwell . ..... ... . . ......... . ..... ..... . . . 18'2, 062 
Tablc , S. Carbonc ... .... . . ... . . . . . ... . . . ... . .. .... . . 182 , 163 
Tag, E. D .  & O .  n. Reynolds ..... . .... . ......... . .. 1�2 . 227 

'1'anBi n g  process, .J . J. Johnston . . . . . . . . . . . . . . . . . .  182 , 198 
Time and permutation lock , C. C. BUss . . . . . . . . . . 182, 154 

Tillie attachment for locks. H. F. A l len . . . . .... ... 182 , 093 

Tinning sheet copper. T. James . . . . . . . . . . . . . . . . . . .  1 82 , 074 

Tire upsetter, D . W. Copeland ..................... 182 , 170 

Tobacco bag, \V • •  J. Cussen .... .... .. ..... ...... . . . 182, 173 
Toy camera, A. Hcrzog . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 , l J 7 

Toy dancing figure, W. L. HubbelL . .. .. . .. . . ... ... 182, 195 

Toy trumpet, F. Sterzlng . . . . . . . . . . . . . . . . . . . . . . . . . . .  182, 085 
Trace carricr, P. Burns .... ... . . . . . . . . . .. . ........ . . 18'2 , 161 

Umbrella, H. W. Barnes .... . . . .... ..... . .. ........ . 18'l , 149 

Umbrella runner, W .  P. Ferguson ................ 182 , 063 

Val\'c for revcrsing engincs, Hevins et al .. . . . . . . . . 182 , 152 

Valved nozzle for stoppers, E .  B. Requa .. .... . . . . 182, 082 

Vapor burner, Z . Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18'2, 176 

Vehicle. W. Warpenberg . . . .  .. . . . . . . . . . . . . . . . . . . . .  18'2 . 045 
Vehicle spring, A. G oodyear . . . . . . . . . . . . . . . . . . . . . . .  182, 066 

Vehicle spring.  W. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 , 118 

Vehlc!e wheel,  J. W .  Anderson . . . . . . . . . . . . . . . . . . .  182. 048 
Vessscl for holding liquids.  E. B .  Hequa .. . ... . . . .  182 , 08'l 

Vise , R. Myers . . ..... ... .. . . . . . ... . . .. . . ............ . 182 , 218 

Wagon brake lever, F. Funk . . . . . . . . . . . . . . . . . . . . . . .  182 , 184 

W arp h older, N. HilL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 , 071 

Washing machine, S.  J. Taylor . . .. . . . ... .. . . .. . . ... 182,041 
Water cooler and purtn e r ,  J. S. Seymour .... . . . .. 182,083 

Water gage tube, Hick. et at ....... .. ....... .. . . .. . 182 , 192 

Weft fork, J. H . K nowle . . . . . . . . . . . . . . . . . . . . . . . . . . .  18'2, 026 

Wheel cultivator, T. R . WalJls . . . . . . . .. . . .. .. .... . .  182, 133 
Whlttletree coupli ng, A. T .  Martin, Jr .. . . ... .... . 182. 124 
Whiffletree plate , D. R . Winter . .. .. ..... . . . . . .... . 182 , 256 

White lead. making. L. Brumlen . . . . . . . . . . . . . . . . . . .  182, 160 

Windmill , J. P. Cathcart . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 , 108 
Window blind. A. A. Jayua . . . . . . . . . . . . . . . . . . . . . . . .  182 , 075 

'Vool. apr-aratus for treating, N. Mary . . . .. . . . . . . .  182 ,209 
Writing desk and meal che8t,  W. H .  Stephenson 182, 288 

DESIGNS PATENTED. 
9, 491 .-STOVES . -A .  C .  Barsto w ,  Providenc e ,  R. I .  
9 , 492.-11ELT.-C . F .  Brigham, \Vorcester. :Mas 8 .  
9 , 493. -M uFF . -B .  Liiddeeke, New York city. 
9 , 494 . -1RoN FENcE .-J .n. Wickersham. Phlladelphla,Pa . 
9 , 495.-Bo'l'TLE S . - G .  W. Shedd , Jr. , Boston, Mass . 

[A copy of any one of the above patents may be had by 
remitting one dollar to MUNN & Co. , S7 Park Row, New 
York city . 

SCHEDULE OF PATENT FEES. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 810 
On each Trade mark . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82" 
On filing each application for a Patent (17 years) . . . . . $1" 
On Issuing each original Patent . . . . . . . . . . . . . . . . . . . . . . . . $20 

On appeal to Examlners-In-Chlef .. . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to Commissioner of Patents . . . . . . . . . . . . . . . . 820 
On application for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On filing a Disclaimer . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . .. . . . $10 
On an appllcat!on for Deslgn 8X years) . . . . . . . . . . . . . .  $10 
On application for Design (7 years) . . . . . . . . . . . . . . . . . . .. Sl" 
On application for Design (14 years) . . . . . . . . . . . . . . . . . . .  S31! 

VALU.E OF PATENTS, 
AND 

H ow to O bta i n T h e m .  
Practical Hints to Inventors.  

ROBABLY n o  investment of a small 
sum of money brings a greater return 
than the expense incurred in obtaining a 
patent, even when the invention is but a 
small one. Large inventions are found 
to pay correspondingly well. The names 
of llIanchard, Morse, Bigelow, Colt, Erics­
son, Howe, McConnick, Hoe, and others, 
who have amassed immense fortunes 
from their inventions, are well known. 

And there are thousands of others who have real­
ized large sums from their patents. 

More than FIFTY THOUSAND inventors have 
availed themselves of the services of MUNN & Co. 
during the THIRTY years they have acted as so­
licitors and publishers of the 5lCIENTI1!'IC AMERI­
CAN. ThIlY stand at the head in this class of busi­
ness ; and theIr large corps of assistants, mostiy se­
lected from the ranks Gf th" Patent Office : men ca­
pable of rendering the best service to the inventor, 
from the experience practically obtained while ex­
aminers in the Patent Office : enables MUNN & CO. 
to do everything appertaining to patents CHEAPER 
than any other reliable ageney. 

HOW TO JA This is the 

OBTAIN rl. �_ J;- ����;g i�� 'UW'�nearlY ev­
ery letter,deseribing some invention,whieh comes 
to this office. A positive answer can only be had by 
presenting a complete application for a patent to 
the Commissioner of Patents. An application con­
sists of a Model, Drawings, Petition, Oath, and full 
Specification. Various official rules and formali­
ties must also be observed. The elforts of the in­
ventor to do all this business himself are generally 
without success. After great perplexity and de­
lay, he is usually glad to seek the aid of persons 
experienced in patent business, and have all the 
work done over again. The best plan is to solicit 
p.oper advice at the beginning. I f  the parties 
consulted are honorable men, the inventor may 
safely confide his ideas to them; they will ad vise 
whether the improvement is probably patentable, 
and will give him all the directions needful to 
protect his right. 

Ho,v Can I B e st Secure IUy Invention 1 
This is an inquiry which one inventor naturally 

asks another, · who has had some experience in ob­
taining patents. His answer generally is as fol­
lows, and correct: 

Construct a neat model, not over a foot in nny 
dimension-smaller if possible-and send by ex­
press, prepaid, addressed to MUNN & Co., 37 Park 
Row, together with a description of its operation 
and merits. On receipt thereof, they will examine 
the invention carefully, and advise you as to its 
patentability, free of charge. Or, if you have not 
time, or the means at hand, to construct a model, 
make as good a pen and ink sketch of the improve­
ment as possible and send by mail. An answer as 
to the prospect of a patent will be received, usu­
ally by return of mail. It is sometimes best to 
have a search made at the Patent Office ; such a 
measure oftcn saves the cost of an application for 
a patent. 

Prelhnlnarv Exalnination. 

In order to have such a search, make out a 
written description {)f the invention, in your own 
words, lind a pencil , or pen and ink sketch. Send 
these, with the fee of $5, by mail, addressed to 
MUNN & Co., 37 Park Row, and in due time you 
will receive an acknowledgmen t thereof, followed 
by a written report in regard to the patentability 
of your improvement. This special search is 
made with great care, among the models and pat­
ents at Washington, to ascertain whether the im­
provement presented is patentable. 

To lllal(e an ApI>lieation for a Patc nt. 

The applicant for a patent must furnish a model 
of his invention, if susceptible of one; or if the in­
vention be a chemical production, he must fur­
nish samples of the ingredients of which his com­
position consists. These should be securely packed, 
the inventor's name marked on them, and scnt 
by express, prepaid. Small models, from a dis­
tance, can often be sent cheaper by mall. The 
safest way to rcmit money is by a draft or postal 
order, on New Y.ork, to the order of MUNN & Co. 
Persons who live In remote parts of the country 
can usually purchlL'!e drafts from their merchants 
on their New York correspondents. 

Foreign Patents. 

The population of Great Britain is 31,000,000; of 
France, 37,000,000; Belgium, 5,000,000; Austria, 30,-
000,000; Prussia, 40,000,000; Hussia, 70,000,000. Pat­
ents may be secured by American citizens in all 
these countries. Now is the time, when business 
is dull at home, to take advantage of these illl­
mense foreign fields. Mechanical improvements 
of all kinds are always in demand in Europe. 
There will never be a better time than the pres­
ent to take patents abroad. We have reliable 
business connections with the principal capitals 
of Europe. A large share of all the patents se­
cured in foreign countries by Americans are ob­
tained through Our Ageney. Patents obtained in 
Canada, England, France, Belgium, Gcrmany, 
RUSSia, Prussia, Spain, Portugal, the British Colo­
nies, and all other countries where patents are 
granted, at prices greatly reduced from former 
rates. Send for pamphlet pertaining specially to 
forcign patents, which states the cost, time gran­
ted, and the requircments of each country. Ad­
dress MUNN & Co., 37 Park Row, New York. Cir­
culars, with full information on foreign patents, 
furnished free. 

Canadian Patents. 

In order to apply for a patent in Canada, the 
applicant must furnish a working model, showing 
the operation of the improved parts; the model 
need not exceed eighteen inches on the longest 
side. Send the model, with a description of its 
merits, by express or otherwise, to Munn & Co., 
37 Park Row. Also remit to their order by draft, 
check,or postal order, the money to pay expen ses, 
which are as follows: For a five years' patent, $50; 
for a ten years' patent, $75; for a fifteen years' 
patent, $100. The five and ten years' patents arc 
granted with privilege of extension to fifteen 
years. 

Trademarks. 

Any person or firm domiciled in the United 
States, or any firm or corporation residing in any 
foreign country where similar privileges are ex­
tended to citizens of the United States, may reg­
ister their designs and obtain protection. 'I'his is 
very important to manufacturers in this country, 
and equally so to foreigners. For full particulars, 
address lIfUNN & CO., 37 Park Row, New York. 

Design Patent·lI. 

Foreign designers and manufacturers, who send 
goods to this country, may sccure patents here 
upon their new patterns, and thus prevent others 
from fabricating or selling the same goods in the 
market. 

A patent for a design may be granted to any 
person, whether citizen or allen, for any new and 
original design for a manufacture, bust, statue, 
al to rellevo, or bas relief, any new and original 
design for the printing of woolen, silk, cotton, or 
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other fabrics, any new and Original impreSSion, 
ornament, pattern, print, or pic ture, to be print­
ed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

DeSign patents are equally as important to citi­
zens as to foreigners. Jo'or full particulars, send 
for pamphlet to MUNN & Co, 37 Park How, New 
York. 

Copies of Patcnts. 

Persons desiring any patent issued from 1836 to 
November 26, 1867, can be supplied with official 
copics at reasonable cost., the price depending 
upon th( ex tent of drawings and lenll'th of speci­
fications. 

Any patent issued since November 27, 1807, at 
which time thc Patent Olllce comm enced print­
ing the drawings and speCifications, may be had 
by remi tting to this office $1. 

A copy of the claims of any patent issued since 
1836 will be furnished for $1. 

When ordeling eopies, please to remit for the 
same as above, and state name of patentee, title 
of invention, and date of patent. 

A pamphlet containing full directions for ob­
taining United States patents sent fre e. A hand­
somely bound Heference Book, gilt edges, con­
tains 140 pages and many engrovings and tables 
important to every patentee and mechanic, and is 
a useful handbook of rcference for everybody. 
Price 25 cen ts, mailed free. 

Address 

M U N N  & C O . ,  
PUIJLISHERS SCIENTIFIC AMERICAN, 

3 7  Park Row, New Yor.<. 

BRANcn OFFICE-Corner F and 7th Streets, Wash 
I ngtoIl , D. C .  

T HE  VALIDITY O F  PATENTS. 

We recommend to every person who is 
about to purchase a patent, or about to com­
mence the manufacture of any article under a 
license, to have the patent carefully examined 
by a eompetent party, and to have a research 
made in the Patent Office to see what the condi­
tion of the art was when the patent was Issued. 
He should also see that the claims are so worded 
as to cover all the inventor was entitled to when 
his patent was issued ; and it is still more essen­
tial that he be informed whether it is an infringe 
ment on some other existing patent. Parties desir­
ing to have such searches made can have them done 
through tbe Scientific American Patent Agency, 
by giving the date of the patent and stating the 
nature of the information desired. For further 
information, address MUNN & CO., 

37 PAaK Row, New York 

I n81de Pall'e,eac h i n8ertton - - - 7" cents a It ne. 
Bac k Page, eac h I n8ert ion - - - $1.00 a li ne. 

engraVings may head advertisements at the same rate 

per l1ne, by m,·easurement, as the letter pre8s. Adver· 

ttsement8 must be receIVed at publicatJ.On ojJlce as earlv 

as Jilridav morning to appear an nezt i8sue 

D A Y T O N  C A M  P U M P , 
Tbe only Pnm p iu t be lUa r ket De8ig ned 

and Constructed espec ially for Boiler  
Feeding. 

Arc Pumping water at 268' F. No Dead Cen­
ters . The Steam Valve Is  a nlain Slide Volve, 
I dentical t,o the slide valve of a �team Itn­
gine, but derivcs its motion from a ( am. 
�r ced can be 1 egul ated to suit evaporation . 

j'umplng Hetul'lls from Steam Heating Ap­
paratus a specialty . 

pro Send for Circular . 

Smith, VailB & Co. , 
DA"l TON, OHIO. 

FINE T O OLS AND FOOT L ATHES. 
Screw cutting a n d  platn F o o t  Lathes .  i .  Eurcka " F o o t  
Lathe, $15 ; Tap8 and D i e s .  T w i s t  Drills, Chuck • •  Scroll �,;'r:d tt.:'t�7�i'?e

O
.
IS and Steel . .rX'mMl'N �'¥.�i.t�A�lus, 

16 German St. , Baltimore. M d .  

lUECHANICS &; SMA LL lUANUFACTURERS, 

ATr-rENTION ! 
St,eam power, main shafting, l'oom s and butldlngs, and 

some machincry wBI b e  furnished t o  forty 01'  fifty man­
ufacturers at vcry reasonable ren t .  Mechanics of small 
m eans CRn thus get into bus1ness for themselves wtth 
little capital . Coal, Iro n ,  Lumber, Labor, House Rent,  
and Livmg ext,remely low . Popula.tlon 5,000 . APJ�' for r���l�er Informati°8I��i�bW'�r���,

rifu:l'�ij�� , l�i�l-

$60 A WEEK Male or femal e .  No capital . 
We give Steady work that will 

bring you $240 a month at h ome day or evening. Inven­
tors ' s  Union , 17:� Greenwich Street, N e w  York . 

A MERICAN TYPOGRAPHIC MACHINE.­
Most perfect Type-Writer In the Worl d .  Prints ��g�t:��e ����\��f���s ·

l�r���e$7J� · �\�i;\li����a�:�i���� 
facture on l{OY.:�t���t��C

D , tr��:��est Troy, N. Y .  

AFOHEMAN IS WANTED IN A FOUNDRY . 
and Machine Sh o p ,  In a town In one of the Mari­

tiTn c  Provinces of Canada . A capable m a n  of steady 
habits. who I s  prepared t o  submit to a practical test of 
his capabllltles 'oefore being finally engal'cd, will flnd 
this a capital chance to secure a permanent place .  Ad .. 
dress C. EGEMON T ,  care GEORGE I' . HOWELL & Co" 
New York.  

D��p�&r Dri�d
L 

o��.;�ros ' $7 .50 EACH-TO CLOSE 
POST & C O . , Cincinnati , Ohi o .  

THREE THINGS I N  ONE 
- :0 :­

VENTILATION of a Fire Place ; 
RADIATION of a Stove ; 

CIRCULATION of a Furnac e .  

Pure Air a n d  an Even Tem pe­

rat ure t hronll'bont a Room . 

l i THE CENTENNIAL," Annex Main 
Building. 

THE OPEN STOVE VENTILA­
TIN G COMPANY , 107 Fulton St . ,  
New York . 

SCREW PROPELLERS, THEIR SHAFTS AND 
FITTINGS . By Hamilton W. Pendred ,  M .  E. An 

able treatlse
f 

showing the l.resent �actlce,  Its ad van-

�r:�:J'�� �o:�t�f �i�:'TIf�be�ME�lJX�e��piL'�: 
MEN T .  To be bad at this olnc e ,  and of all n ews agents . 

© 1876 SCIENTIFIC AMERICAN, INC.
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BAIRD' S 

FOR PRACTICAL MEN. 
Our new and enlarged CA.TALOOUE OF PUACTICAL AND 

ScrXNTIFIC BOOKS-96 pages, t:lvo .-sent free to any one 
who will furnish his address . 

HENRY CAREY DAIRD & CO.,  
NDFS1'RIAL PUBLISHERS . BOOKSELLERS AND hIPORTERS, 

______ Sl O WALNUT STHEET, Ph!ladelp�� 

FOR SALE-VALUABLE PA'fENT RIGHTS 
-1 of a Safety Screw Steam Platform Elevator and of a 

Bosom Starchlllg' Machine for Steam Laundries. Can be 
cen at the United States International i'.Xposltl O ll .  Also, 

one third interest in Pfautz's Bteel Truss Extension or 

�.
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g
J�;R�trri��bK���������l'. ��i�i�:�CIPhia , PR. 

B A R N E S 
F o o t  P o -w- e r  

MACHINERY. 
-- :0:--

1 0 }�rV :r�cY.���J' anl(t�!lt���� ���� fo�
n
�l p�g� O ii1u:rr�Lt�dC

s
��Il�: 

logue Free. W. F. & JOHN BAllNES, 
HOCKFORD, 

Winnebago Co., Ills. 

$600,000 IN GIFTS ! 
NINETY DAYS' POSTPONEMENT OF THE 

Kentucky Cash Distribution CO. 
FOR A FULL DRAWING. 

D R AW I N e  
Thursday, 

P OS I T I V E LY 
N ov_ B Oth, 

OR llIONEY REF UNI>EI>. 

A F o r t u n e  fo r o n l y  $ 1 2 .  

THE KENT U CKY CASH DIS TRIB UTI ON C O  . •  

��;�g�
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cf��i�

c:l �����:.��.�; 
will have the First of their serie� of Grand Drawmgs at 
MAJ OR HAJ.!" In the C ITY OF FltANK­
FO ItT, K \r., Thursday, Nov. 30, 1876 , on which occa­
sion thcy will dlstrlhute to the ticket holders the Im­
mense sum of 

$ 6 0 0 , O O O ! 
Thos. P. Porter. Ex-Gov. Ky" Gen'l Manalrer. 

LIST OF GIFTS. 
O ne Grand Cash Gift . ...... ... . . ... .... . . . $100,000 

8�: �i���S 8�:t �m : : : : : : : : : : : : : : : : : : : : : :  �g:888 
8�� ����� 8�:t 8m : : : : : : : : : : : : : : : : : : : : : :  �8:888 
O ne Grand Cash Gilt . . . . . . . . . . . . . . . . . . . . . .  ii, OOO 

iiO Cash Hilts of $1, 0011 each . . . .. 5U, OOO 
1 0 0  Cash Gifts ot iiUO each . . . . . iiU,OOO 
1 00 Cash Gifts ot 400 each . . . . .  40,000 
100 Cash Gilts of aoo each.. . .. ao,ooo 
�30 Cash Hifts Of �OO each .. . . .  40, 000 
6 0 Cash Gins 01 100 each. . . . .  till, IIOO 

10,1100 Cash Hilt s ot 1� each. .. . . 1�0.000 
TOLal, 11.liiti Gitts, All Cash . . . . . . . .  6uO,OuO 

PIUCE OF TICKETS : 
Whole tickets, $12 j Halves, $6 ; Quarters, $3 j 9 Tickets, 
$l(lO ,  27).0 Tickets. l300 ; 46M Tickets, $�OO ; 95%: 'l'Ickets, 
$lt�'H��:�� ilC����;;. �ra;���f Frankfort, the entire 
Board of City Councilmen, the Hon. AlVln Duvall ,  late 
Chief Justice of Kentucky, and other distinguished 
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sured. A bond, with heavy penalty and appr0.v�d seeuri-
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Court at Frankfort, subject to iURpectiO,. of any one. 
This is a. new feature, and will absolutely secure the pay­
ment of gifts. 

Hemittances can be made by Express, Draft, Post-
��Jli'J,°;Plcc:�eb1"sJj�1�e,;khL

J¥JbN
m
J�'!vj,"1J)'i� 

AU communications, orders for Tickets, and applica­
tions for Agencies should be addressed to 

HON. THOS. P. PORTER, 
General Manaller. F1·auk'ort. Ky. 

or H. W. B ARRO W  &; CO., 
General Eastern Alrents, ' 1 0  BroRdwav, 

N ew Y ork 

M A C H I N E R Y  
COLD ROL2rD

Efif1\�I���CJflE!���' PULLEYS 
COUPLINGS, BELTING, TANITE EMEih WHEELS 
AND GRINDERS, IN STOCK. 

GEORGE PLAC E, 
121 Chambers & l03 Reade St • .  , New York City. 

"W' E  E N � M E L 
i n  F I N E'  J ET B lACK every variety o f turneci  wood .. ork p , , ·to of n. a ch i ne l·y,casting-s . l in.wol·. and other rneto l  
".,·k ENAMElED JET tOODS , i n w.�d or metal, mode to  o l·d  . .  A ", £R I C A t.I  EN.",n CD.I J W ARREN S T P R D V I D E N C E .  R.  I .  

MAN UFACTURERS AN D PATENTEES hav­
ing useful articles. suitable forthe Hardware Trade, 
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d ll��;�ci, s��i: 
Small samples may be sent, same to be returned if cleslrea. 

UPRIGHT BORING MACHINES. 
Small Boring and Saw Mandrels, Paneling Machines and 
Drill Presses at Reduced Priccs. H. BICKFOHD, 

179 E. Front Strect, Clnclnnatl , O. 

Woodworth 
Don i .'I N  &- ))i rn en,ilon "" ... ,._' .. Q 

H�d 'Vood " r  (P1'lu"' • ."., ., . .... , •• 1"'. 
R� .. SauN. Ril.,.i na-. 

Cn t t i ll;:' Sa"·N. 19lol«llnl:. IUn,·t I" i "  
T(:>non iJlfl lUu.-h int'M., Band &- Scroll 

S�l\ni. ('�tI·'·in;:,,, Horine. SlIupln.:. FI'i(1z" 
inl: c.� S;lnd P�,peri nlr lllaebiu(1s. Wood 

LatheM dr Itlat.>h i ne.·y '-or ..... Iu·nitll .·£", 
('a.·, WII£"f"1 &" Aa;rieultu.·al Shops. 

Superior to any in u!le. Prices reduced to suit the times. 

',itutifi , �tutritl1u. 
AIR COMPRESSORS 

F O R  A L L  P U R P O S E S . 
A SPECIALTY oC HEA VY PRESSURES. 

THE NORWALK IRON WORKS CO . •  
SOUTH NORWALK, CONN. 

A M AT E U R  WO R K E R S 
Can find everything they desire In 

Rare and FancyWoods 
And four book. Of 

Beautiful Designs. 
Send Sc . stamp for our new Bnd revised Catalogue and 

price list (4th edltton. JUSt Issued) to 
GEO. W. READ & CO. 186 to 200 Lewis St. foot 5th and 6th Sts., E .R  .. N.Y. 

11'rrr�;f�e�
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r
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Wood-Working Machinery, 
Such as Woodworth Plantng, Tonguelng, and Grooving Machines, Daniel ' S Planers, Richardson 's Patent Im-
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rally. bianufactuped hy 

WITHERBY. RUGG & RICHARDSON, 
26 Sal1sbury Street, Worcester, MaBS. 

(8hop formerly occupied by R. BALL & CO.) 

THE 

TRADE ENGINE. 
-0-
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of Cast Steel. 
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est attainable results. 
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market ! 
Send for Price List and Clreu· 

lar. 
HERRMANN & HERCHEL­

RODE M'F'a. CO., 
Dayton. Ohio. 

F
OOTPO\VEH l �NONING MACHINES FOR SALE 

By S. C. HILLS, 51 CortlandtSt .. New York. 

SPARE THE CROTON &; SA VE THE C O ST. 

Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D.ANDREWS & BRO. , 414 Water St . • N.Y. 
who control the patent for Green' sAmerlcanDrlven Well. 

ANEW D E PA RT U R E .  !-.'!,�e� 
to travel and ReB our Old unli Staple MAStfFAr,TUla:,:.l .  To dealers : no pf'ddling. $75  P E B.  MONTH, Hotel aud  Traveli ng  Expen ses pa id.  A pply by letter or in pf'rson 
to S.  A.  GRANT & CO . ,  2, 4 ,  6 & 8 Home St . •  CINC INSUI .  n. 

SENT FREE 
6000 NEW RECEIPTS. $7 A DAY 
worktng at you!' homes. Address 
at once the BEVERLY Co . • Chicago. 

MEZ Z ORGRAPH. 
A NEW AND BEAUTIFUL ART. 

The finest connoisseurs of the Ol d an d New World are now looking upon the M EZZORORAPH ART with wo nd er and a mazement. Years of constant t hought, study, and experi ment 
have developed this CREAT ART, which brings before the admiring Publio a new Sci en ce of produeing a. Picture that surpasses, in Softness, Bri l l i an cy, and Beauty, the finest Oil Painting, and has not been 

.surpassed by any artistio skill. Such Pictures &S are furnished by the MezzOr�ra p h CO. can not be purchased 
at .n y oth.r P u b ! l s h l n� House I n  Ameri ca. WHAT 18 IT P • •  lt >s not a Steel E ngravi ng ;  
it is not a Ch romo ; i t l. not a Photogra p h ; it i. not a Mezzotint ; it i. "ot on O I !  Pai nti ng ;  
it i s  not a Llthogra(! h ; it I s  a MezzOrgraph. 

The tirat edition of thisJ?lcturo of 20,000 exhausted. 
'l'HE QUEEN CI'1'Y MEZZOItGRAPH CO" No. 155 West Fourth St.; Cincinnati, O. 
Are now oll'erm, to the readers of this paper the second edition of 100,000 copies of this new and beautiful 

Ilicture, entitled 

THE CROSS OF ROSES. 
A picture that PREACHES ; an ornament and scrmnn combined. The pIcture represents a LOVELY FElIALR III 

�����r d�:�:V::.
e !�:

ee�t���:�o�i�e���::. :el�g b���:�ob����!�;:&i�Jle�bie:dor��:n��:l::. b:h��:!�::;:r �����; 
roses -are interwoven with thorns. Sbe drops It in despair, and cries : " My': eroo I can Dot beap!' Suddenly .. 
����l:��e��u���n;l:c!��rf!�!� �it� ��e �f:hia���o c::��"I;���r�l '��.�� c'fIJtfsu'l A lri; A��iNGm¥N �ir: ifI��� �r�:e���:!t �:�ID��i��r���el��On:, iir:��i�:

al�a��!��e� bl"rt�e ::as &k���i�s a:u�J';;Ti!' c��:::���� ��:�dt� execution. AI a vivid picture, :t g�m of art, nD ('lrnament, and imp!,(I!l!'!h"e lc!'!JIIOo ,  tl'le ptet'llre pOI"f!ues an e�peciattty whieh 
eommends it. to CVCiy HEART nnd HOUSEHOLD. Scnd for the picture at once. You wll1 be more than 8ATISFI.ED. 
�:.d:�dW�! ��l?J���nil�t\�e�e:::;�· toI��� jooe:r n�o���se W�uw��: �;lILoc;�: :�aWD�u��r:s��;

n
:!��'J:�

e
i������� l:�� p.tronage of tbe readers or t.his paper. 

J@'" P�;t�7. GUARANTEED .:�t�t·:::.':�1 REFUNDED. "8t 
tnch�u�:nt�::�:;f�:l�:;�tspi� �g ���lllR :a�:, �:�p��nbg :���eespi;�;:!1 �oa�ln�O :�d����e�:�iflo����i!������ 
copy free. A ll orders must be plainly written, giving the post·omec, county, and State, aDd addressee! direct ly to the 

Qileen City MezzM'ut'aph CO., �55 W. Fourth St., Cincinnati, O. � 
SPEIJIATJ NOTICE.-An opportnnity to obtain 110 beantiful a picture, at Buch Il decided barr.n�n as 

mentioned above, ba.s nevor occurred before in tbe hi8tory of t..he science of art, and may never occur agalu., 

E A G L E  F O O T  L A T H E S ,  

C 
With Scroll and Circular Saw Attach­
ments, SUde Rest, Tools, &c. ; also Small 
Engine Lathes. Metal Hand Planer"t&c. . r.�i��:. d���

n
�'e,:

u
Bi���g��

iS
�escri�: 

these and every tool necessary for tbeAm-• ateur or Artlzan. Send for it. 
WM. L. CHASE & CO. 

95 & !Il Liberty St. New York. 

Pond's Tools. 
,V E &�ra��
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R����:o�

s
�i���: l� 

T w o  II II n d re d a nd Ni nety Hollars, because we employ no 
agents and allow no discounts to 
dealers-they swindle you out of 
more than twice the real cost of all 
Pianos. We are a responsible incor. 
porated Company,and refer by per. 
mission to the Chemical National 
Bank of New York City, which any 
Bank In the United States will sat· 
��

f
�fu��i�a�YJ:�!l:e

S
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to prove that our 5 years ' warrant 
guarantees our Pianos to be fully 
equal to any Plano In the known 
fu�

r
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t 
��laf����', ��lt'!Ynr�� ���� 

1 , 000 names and residences of 
minent citizens everywhere, 
ha ve bought our pianos during 
K��l

t
s�e;;��1��!iii�1�:��

1
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in your own or some adjoining town, 
where you can see and try our Pi­
anos. )Ve send them everywhere 
for trial. Please state where you 
saw thl8 notice. 

FOR SALE-In lots to suit, 2,000 worn out bright 
Gang Saws, at 4c . per lb. ; 10,000 Files, suitable for 

re-cutting, at 6c . per lb. ; also},. aU kinds of Scrap Iron 
and Steel .  GILCHRIST & GRb'FITH,Mt .Pleasant, [<)wa 

$55 � $77 

Bollinger's Patent 
Turbine 

WATER WHEELS 
AND 

Mill Machinery. 
;::r'For Circulars, address 

YORK MANUF' G CO., 
York. Po.. 

a Week to Agents. Samples FREE. 
P. O. VICKERY. Augusta, Maine. 

Address. United States Piano Co • •  S10 Broadway, New York. 

N. F. BURNHAM'S 
18'4 TURBINE 

Water W h e e l  
Has D I S  P L A C  E D hundreds of other 
Turbines, but HAS NEVER BEEN IT· 
SELF DISPLACED. Pamphlet Free . 

N. F. Burnham, York, Pa. 

D ITCHING MACHINE,-(See Sci. Ame-
rican, Sj£t. 9, 1876. )  High succe8S secured and an-:.��r�� $�&) for :!�h

S
�mlJ':�����if,n:n��� Wo��:t�o

a
� and Circulars free. Agents Want.ed. Atldress 

H. GONELLAZ, VermlllonvlUc, La. 

W H I P P L E ' S  
Patent Door Knob. 

Awarded a Bronze Medal at tbe American InstitUte Fair for 1874. The Judges say; .. We consider this method of fastening DOOR KNOBS a great Improvement over any­thlnlft yet Invented for the purpo8e. as It obviates the use 
��;

i
u:i����':: �f�:oa:a��rs

,
S��� ��� 81i-�:r;1.8ted to suit 

THE PARKER & WHIPPLE COMPANY West Meriden, Conn . . or Wi CbamberaSt •• N. Y. 

Planing &. Matching. 
MOUldlns. Re· sawlng. and Tenoning Machines. Scroll ��JJ� .?d':���1r?3�o�'lfk

l
�a�:����.

r
� 
.
. Y .  

Sen a for CatalOl<De. { 1 S t  Ltoertv St .. N. Y.  cltv . 

The fact tbat tbls shanlng has 75 per cent greater 
strength, a tiner finish, and is truer to gage, than any 
other in use,renders it undoubtedly the most economical. 
We are also the sole manufacturers of the CELBBRATED 
COLLINS' PAT. COUPLING, and turnlsh Pulleys, Hangers, 
:�pIlco,M�� r,:ost approved �t6�l's :1"1 JI��'t:;iJ�� on 

Try Street. 2nd and Srd Avenues. PIttsburgh. Pa. 
190 S. Canal Street. Chicago, Ill. 

P-Stocks of this shafting In store and for sale by 
FULLER, DANA & FITZ Boston, Mass. GEO. PLACE & CQ"J 121 Cbambers St . •  N. Y .  
PIERCE " WHALu< G. MilwaUKee, Wis. 

253 
R E V  E R S I B L E  

HOISTING ENGINE 
F O R A L L  P U R P O S E S .  

.... £rr'5��Wg�b '1'If���'c"J'� f:����fs�".  y 

OTIS' SAFETY l!,0ISTINIl 
MachInery. 

OTIS, BROS. &; C O .  
No. 34S BROADWAY, L,E W IORK 

VELOCIPEDE CARRIAGES, OF LIGHT CuN­
struction, fast speed. Worked by hand cranks, 

also oy foot treaales. Illustrated III Sl.:i.KN flFh": AME 
RICA" llUrPLl£MENT "o. �. 'fo De nad. at thiS office 
a.na of all news agents. Price 10 cents. 

Th T 11 G t , Pl'ize Picture sent free ! An e 0 - a e .  Ingenious gem ! �O objects to 
find ! Address,wlth stamp, E. C. ABBEY, Bull'alo, N .Y.  

T h e  H O  A D L E Y 
P O R TA B L E  S T E A M  E N G I N E .  

WITH AUTO MATI CAL CUT - OFF R EG U LAT O R  
A N D  B A L A N C E D V A LV E . 

THE BEST ;� MOST ECO N O M I CAL ENGINE MADE 
S E ND FD A' C � ;lT C Vi. A R .  

TheJ.C,HOADLEV C O .  LAW R E N C E ,  M A S S .  
STAT E W H E R E  Y O U  SAW T H  1 5 .  

�==� La��ie�� §�:1��a��
c
a�-8��:�r�1��� 

ers for Metal , Small Gear Cutters, 
Slide-rests, Ball Machine for Lathes, 
Foot Scroll Saws, light and heavy. 
Foot Circular Saws. Just the ar­
ticles for Amateurs or Artisans. 
Highly recommended . Send for .. Il ­
lustrated Catalogues. 

N .  H. BALDWIN Laconia, N. H. 

Steel Oastings, 
From ){ to 10,000 lbs. weight. An Invaluable substitute for expensIve forgings, or for malleable iron castings re-
��lm�Mf'j,\'i{ SUi�§;te '  ci"snII�'g cl!8�WAaJi prli:'V�! 
LINA STltEET, PHII,AI>ELPHIA, PA: 

THE  BEST 
G O L D  P E N S  

Are manufactured by JOHN HOLLAND, No. 19 Wost Fourth 
�t.����c����t;la�lc aa;���a���e�t:et 

a
l��ic�:

r
�:oi:;O:: the old style. Send for illustrated price list. 

New York Agency 100 NaSSR" Street. 

P A TENT SCROLL SAWS. 
Our specialty I s  Scroll and Band Saws. Over 300 Ma­

chines In use. SUPERIOR TO ALL AND LESS PRICE. 
CORDESMAN, EGAN & CO., 
Cor. 2nd & Central Ave .• Cincinnati, O .  

B EAN 'S FR ICTI O N  C LUTC H ,  
The Best on the Globe, 

Universally adopted by ROLLING MJI,LS. 
No breakage of Gear or Machlncry. None other can 
weigh the POWER. 

!SAFETY EJ,EV A TO R S. D. FR I!SBIE &; CO .. 

PROFESSOR HUXLEY IN AMERICA.-Full 
reports of the three great lectures recently deliver­ed in New Yor&: by Professor Huxley on • •  The Theory of Evolution" are given in the SCIEN'l'IFIC AMERICAN SUPPLEMENTS Nos. 41, 42, 43 . Price 10 cents each, 30 cents for the three. Sold by all news dealers. Sent by :nail , from SCIENTIFIC AMERICAN Office, on receipt of 

���lr�
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e
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t
.
ifte lectures del1v-

Gardiner's Patl Centring & Squaring Attachment 
. FOR 

LATHES. 

R. :.:.. STATE & co., Spriudeld, Ohio. 
$')oo--a�m-ont�ut.tit-worth $1 freet6-agcnts� -,,-_� ___ E_X

_
CELSIOR M 'F 'G  Co, ! 151 Mich .Av . ,  Chicago. 

S H  A F T S. P U  L L EYS.H A N GERS  
C O U P L I N G S  E T C .  

III Stock, and for Sale by 
WILLIAM SELLERS & CO., 

Philadelphia ,  and 79 Liberty St., New York. 
Price lists and pamphlets on application. 

BLAKE'S PATENT 

Stone and Ore Breaker 
Crnsh e8 ail nard and Brittle Substance. to 

any required size • .Also, any kind of 
STONE for RoADS and for CONCRETE, &c. 
Address BLAKE CRUSH��R CO., 

New Haven, Conn. $250 A MONTE:--Agellu "'alltea: """,..,­where . Business honorable and fir." ei&a •. Particulars sent free. Addre •• J. WORTH .t; CO •• St. Lo111.,)o(o. 

© 1876 SCIENTIFIC AMERICAN, INC.



254 

Back Pge - - - - - - - - - 11.00 a line. 
In8ide Page - - - - - - - - 13 cent. a line. 
Engraving8 mal! head adverti8emenl8 al tile 8ame rate 

per line, bl! measuremenl, as the leller pres8. Ad· 
.ertiSements must be received at publication Office a8 

earlv as Frtday morn'l.ng to appear in nezt iSBue. 

STBAM GAUGES. 
BLAKE'S PATENT STEAM (;AUHES, with 

latest lmprovements, fully Warranted. Il1r CHEAPEST AND BEST . � 
Send for Circulars to 

N I L  E S T 0 0 
L N...�il}o� �hio. 

BOGARDUS' PATENT UNIVERSAL ECCEN­
TRIC MILLS-For grtndlllg Bones Ores, Sand Old 

Crucibles) FIre Clay, Guanos, 011 Cake, Feed, Corn, 
Corn ana Cob, 1'obaceo, Snu:tr, Sugar, Salts, Roots, 
�f���8an�

O
�t�te��;

O
�::ot 1,�x:r���d

A
�
be

��er :fft�: 
Also for Palnts,,PrInters' Inks, Paste �aCklng, ete. 
JOHN W. THOMSON, successor to JAMES BOGAR­
DUS, corner of Wblte and Elm Sts. , New YorK . 

PORTLAND CEMENT 
ROMAN & KEENE'S. Yor Walks. Cisterns. Founda­
ttons.8tables.CeUsn,Brtdges,Reservotrs.Brewertes.etc . 

[(emit 10 cents for PractIcal Treatise on Cements. 
S. L. MB"CHABT & Co .. 76 South St. ,  New York. 'I "HE GOTHIC FURNACE FOR WOOD AND 

Coal combines many improvements 1n heating, 
after fifteen years of trial stands unrivalled in economy, 
duraOl1ltYAf�'1t

.
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Asbest08 Roofing, wltn the Improved White AsOestos r��:':-t.,": �:!�
n
t':��i�:=¥o"i�l�
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mates. 
Asbestos Cement, for repairing Leaks on Roofs. 
Asbestos Root Paint, for TIn Roofs, Irollwork, &c. 
Asbestos Paints-all colors-for structural purposes. 
Asbestos �re ProofCoatin

:'j' 
for wood work, &c. f:t::��: St��: t.

i
::k�!�,-'l'!t

l
::d ��::.r,t:1f8,j1zes. 

Sheathing Felts, Vermin-l'root Lining, &C. 
These articles are ready for use, and can be ea,sUy ap­

plied bY !!!1 one . Send for Pamphlets, PrIce LiSts, &c. 
H. W. JOHNS 87 Maiden Lane,N.Y., 
Patentee and MaD111acturer. Eltahllshed 1858. 

Machinists' Tools. 

BLOSSOM ROCK, HARBOR OF SAN FRANCISCO. 
Full Account of Its Removal . Method and Cost. By 

Col . R. S. WnUamson . With 25 !lIustratlons, dlaf,rams, 
�Ice fo'"�:�rs

t
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SUPPLEMENT, No. 24. To be had at thIs 01llce and of 
all News Dealers. 

� 
0 '" 
� �  
� 4j  
8 ��������W6�� 
The Standard-Best Stock-Finest Finish-

MANUFACTURED ONLY BY 
D. ARTHUR BROWN " CO. Fisherville. N.H. 

MACHINE: TOOLS. 
A Complete Assortment of First Class QuaUty, at Low 

Prices. 
Iron Planers, Boring Mills, 

Radial Drills, Engine Lathes 
NILES TOOL WORKS, Hamilton, Ohio 

THE 

Bi[elow En[ine, 
The Cheapest and Best Portable 

EngIne olrered to tile Public. 
Price, 4 Horse Power . . . . . . . . .  � 

" 6 "  " • • . . . • • • • 400 II 7 .. .. • • • • . • • • .  475 
u 8X) .. . . .  . . . .  54t. 
:: 12 :: . . .  . . . . .  '72U 

15 . . . . . . . . . dCX> 
PrIce *1���!�n��rl:;'��lnes : 

4 Horse Power . . . . . . . . . . . . . . . .  'l50 
6 " , . • . . . . . . . . . . . . . .  175 
7 to � Horse Power . . . . . . . . .  225 
12 to 15 u u . . . . . . . . .  SOO 

Send for lllustrated Circular 
and Price List. 
H. B. BIGEI.OW &; .  CO. 

New Haven, Conn. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G .  CONCERNS.-Bnerk's Watchman's 

Time Detector, capable of accurately controlling the 
motion of a watchman or patrolman at the di1ferent sta­
tions of his heat. Send for circular. 
J. E. BUERK, P. O. Box 97'9, Boston, MasM. 

N. B.-The suit against Imhaeuser & Co. ,  of New York 
was decided in my favor, June 10, 1874. Proceedings 
have been commenced against Imhaeuser & Co. for sell .. 
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ding to law. 

Water Wheels. 
More than four tin:.es as 

many of Jas. Lelrel ' s  1m· w�[::w����\� o�::���� 
than any other kInd. 24 
sizes made, rangtng from 5,. to 96 In . dlam. under 
heads from 1 to 240 ft. Suc· 
cessful for 
Large new 
nnest ever 

HA R V A R D  U N I V E R S I T Y  DENTAL 
SCHOOL. The next year of thIs school begins 

under the new plan Sept . 28, 1876, and ends June 27, 
1877 ... wIth a recess of one week at ChrIstmas and another 
In � ebruary. The teachIng Is consecutive through a 
course of two years, the instruction of one year not 
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by the same Professors. By thIs plan, the amount of 
InstructIon Aiven Is double that of any other strIctly den· 
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:nont Street, Boston, Mall. 

leitufifi e �mtrieatt. [OCTOBER 14, 
P t For showing heat of yrome ers, Ovens .Hot Blast Pipes, 
Boller FI�'l;\'N�,¥,�-\e'iH�ifie;:"so�!1 J;��ia�t",;rer. 

149 Broadway, New York. 

WATER SUPPLY FOR TOWNS AND VIL­
LAGES. By Clarence Dela!leld, C .E .  A concise 

and valuable Report, showIng tbe Cost and Merits of the 
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Names and Duty Reallzed, Facts and FIgures to enable 
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Water Supply-Water· Bearing Rocks-Artesian Wells, 
thetr feasibtlity, excellence , and cost of bortng-Impor­
tance of Pure Water-How Surface Water is Rendered 
Impure-Cost of Water Pipes, from 2 to 12 Inches dIame­
ter, for Towns , including laying, aU labor, materials, 
�
ates, joints , etc.-Estimates of Income and Water 

C����I��� fn
u
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No. 27. To be had at thIs 01llce and of all News Dealers . 

Brayton Reaay Motor. 
It has no boller, Is safe, economIcal, stsrted by any 

��:;�p��s�d�i��tt���ra�l� p��
a
��.

s
PI���:�

d gives an 

Penna. Readv Motor Co. , 
132 N. 3d St., Philadelphia, Pa. 

HANDASYDE'S COMPOSITION 
F o r  t h e  Removal a n d  P revent ion of I n crustation i n  Steam B o i lers. 
Used by the prIncipal Railroads. Coal Mines, and Gene­
ral Manufacturers In Great BrItain and Ireland .  Satis­
faction guaranteed . The best and cheapest in the mar· 
ket o Send for circulars ana testimonials. 

G. C
2Ft.�i.J����Nt:��k. 

and Shaped Diamond Carbon POints , IndlspensaOle for 
Trueing Emery Wheels, Grtndstone!, Hardened Steel 
and Paper Calender Rollers . Drilling. Planing, MouldIng 
and sawIng stone. J. DICKINSON, 64 Nassau St. , N.Y. 

PROPOSALS WILL BE RECEIVED, UP TO . December 1st, 1876, by the Trustees oBhe New York 
and Brooklyn BrIdge, at their olllce 21 Water St . •  Brook· 
lyn , N. Y . •  for the manufacture and delivery of 3,400 net 
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Suspension Bridge . Printed S
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Plwe lay when you. saw thiI. 
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T HE CENTENNIAL INTERNATIONAL EX· 
HIBITION OF 1876.-The full HIstory and Progress 

of the Exhibition. maps of the grounds. engravIngs of 
the buildings, news and accounts of all the most notsble 
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pIes 10 cts . To be had at thIs oruce,anel. ofall news agents. 
All the back numbers , from the commencement on Jan .. 
uary I, 1876, can be had . Those who desire to possess a 
com\l;lete and splendId lllustrated Record of the Centen o  

g�k 'g�'F�I£'M'M!�.J!�d have the SCIENTIFIC AMERI· 

N O Y E ' S  

!'!\����u�!�!!!JW!t�! 
Millstones, <'ortable Mills, Smut MachInes Packers,MIll 
Picks, Water Wheell, Pullel.s and Gearin" specIally 
adapted to !lour mllls

j . ��
n
30WEc:�t'W:'iiulralo, N. Y. 

'I 'HE UNlON IRON MILLS, Pittsourgh, Pa.-
The attentIon of Engineers and ArchItects Is called 

to our Improved Wrought-Iron Beams and Girders (pat­
ented) , In whIch the compound welds between the stem 
and !langes, wblch have proved so objectIonable In the old 
mode of manufacturing ,are entirely avoIded. We are pre­
,ared to furnIsh all sizes at terms as favorable as can be 
obtslned elsewhere. For descriptive lithograph, address 
CarnegIe Brothers & Co. ,  Union Iron Ml11s,Plttsburgh,Pa. 

Todd & Rafferty Machine Co. MANUFACTURERS OF 
The celebrated Greene VarIable Cut·Olr Engine, Lowe's 
Patent Tubular and Flue BOilers" Plain Slhfe Valve Sta· 
tlonary, Hoisting, and Portsble Jtnglnes. Boilers of all 
kInds. Steam Pumps, Mill Gearing, Shaftlng,.&c.

!
SlIk, 

Tow Oakum, Bagging ,Rope, Flax,and Hemp Mach nery. 
Agents for tne New Haven Manufacturing Co. 's Machin· 
ist'. Tools, for Judson' s  Governors and Stop Valves, 
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WORKS. PATERSON, NEW JERSEY. 

PERFECT 
NEWSPAPER FILE. 

--:0:--
The Koch Patent rile, for preserving newspapers) 

magazlneo, and pamphlets, has been recently Improven 
and price rednced. Subscribers to the SOIBlfTIl'IO AX­
BRICAN and SoIBl!ITIl"IO AXlCRWAlf SUPPLlDIBNT oan be 
supplied for the loW prIce of '1 .50 by mall, or 11 .25 at the 
olllce of thll paper. HeaU' board slde�; InscriptIon 
. .  SCIENTIFIC AMERlCAN,"  In  gilt. 1'<ecesS&ry for 
eVery one who wIshes to preserve the paper. 
Addre .. )(UNN &; CO., 

Publishers i!ol:Bmll'IO A.IOBIQ.U!. 

The Scientific American The Tanite 00. ,  REFERENCE B O OK. E::R�����SU&RGii:n�Rs --
SPECIAL NOTICE .-October 8, 1876 .-0ur Sole Euro-A Bound Book of 144 Pages, for 25c. f:ean 01llce. and Wareroom. are opened this day at No .  

co�� ��
c
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ENTIFIC AMERICAN REFERENCE BOOK, containing 144 
pagcs 1lluse-rated with engravings, and formtng one of 
the cheapest and n�ost valuable books of condensed re­
ference ever printed. Among its contents are : 
1. The Census of the United States, by States, 

Territories, and Counties, infull,showing also the area 
of the Beveral States. 

2. Table of Occnpations.-Showlng the prIncipal oc­
cupatioDs of the people of the United States, and the 
number of persons engaged in each occupation. Com­
plied from the last Census . 

Table of Cities having over 10,000 InhabItants-Com­
plied from the last Census. 

3. The Patent Laws of the United States In full. 
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Caveats ; Forms for Assignments. tn whole and part ; 
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Rights of Employers and Employees In respect to In­
ventlons ; State Laws concernIng Patents. 
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RegIstering Trade Marks, Costs, etc . 
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O. The Principal Mechanical Movements. De-
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1. Geometry, as Applied to Practical Purposes. With 
l11ustratlons. 

S. The Modern Steam Enll'ine.-Wltb engravIng, 
showing all the parts, names, etc . , and a brtef history 
of the Invention and Progresi of Steam Power. 
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of Water. 
10. Knots.-Presentlng engravIng'S of 48 dlll'erent 
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Weight ; ApotheCarleS ,Welght; AvoIrdupois, or Com· 
merclal WeIght ; French WeIghts ; UnIted Stltes Stsnd­
ard ; Dry Measure · Land Measure ; Cubic Measure ; 
Liquid Measure i French Square Measure ; French 
CubIc, or Solid Measure ' Measuring Land by Weight, 
with engravIng of a section of the English. and a sec­
tion of the French rule, of equal lengtb . 

12. Valuable Tables . (I) Table of the Velocity and Force of the Wind . 
(2) Table of the Specl!lc Gravity and WeIght per Cu­

bIc foot and Cubic Inch, of the princIpal substances used 
In the Arts . 

(8) Table of the Heat-Conducting Power of various 
Metsls and other SoUds and LiquIds. 

(4) Table of the Minerai Constituents absorbed or 
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(6) Table of the Elrects of Heat upon various bodIes, 
melting poInts, etc. 

1 3. Mi8cellaneons Inlormation.-Force of Expan­
sion by Heat ; small Steamboats, proper dimensions of 
engines, boilers, propellers, boats ; Incubation, Tem­
perature of ; To Make Tracing Paper ; Constituents of 
varIous Substances
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der-Pressure, Heat., and Horse Power of ; Copying Ink, 
to Make ; Heat, Its mechanIcal equIvalent explained ; 
Molecules of Matter

R
slze and motion explaIned ;  Light-
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Yielded from Coal by best Enltlnes ; Sound-Its velocity 
and action ; L�ld GIueS
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The SCIENTIFIC AMERICAN REFERENCE BOOK. 
PrIce only 25 cents, may be had of News Agents In all 
parts of the country, and of the undersIgned. Sent by 
man on receipt of the price. 

MUNN & CO., Publishers, 
Scientific American Omce. 

3'7 Park. RoW", NeW" York.. 

Stone Channeling 
OR Quarrying Machine, 

WARDWELL PATENT, 

FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAM STOn CUTTER CO., RUTLAND, VT. 
SOLE PROPRIBTORS AND MANUFACTURERS. 
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HOW TO MAKE SPIRAL SPRINGS. By 
Joshua Rose. WIth three engravings of the tools, 

which are easily made, and complete 
g
racttcal dIrections 
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.. BNT No. 20. To be Bad at this olllce and at all News 
Stores throughout the country. 

Portland and Keene's Cement. From the best London Manufacturers. For sale by JAMES BRAND, 85 Beekman St" New York. A PractIcal Treatlle on Cement furnished for 25 cents. 

b N i agara 
• r Steam Pu m pWorks 

l!:STABLISBlCD 18211. 
CHARLES B. HARDICK. 

N o . � 3  A d a m .  I!I t r e e t. 
BROOKLYN, R. Y. 
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Ite Co. 
GEO. PLACE, Gen '1 .  Agent for N .  Y.  city and State. 

R OCK D R I LL I NG  MACH I N ES 
A N O  

A I R  C O M P RESSO RS, MAN UFACTURED BY BUR LEICHRoCKDRILl C O .  
SENO:IOR PAMPHLET.  FITCH B URGe MASS. 

IRON BRIDGE BUILDING-A complete de­
SCription, with dtmensions, working drawtngs, and 

w
especttves of Girard Avenue Bridge, Pb!ladelphla, Pa . 

ce�f1.  f0'6���
I
I��� °l� ���� 'I , T2�n 

ai�
g
�"��

n
lf�iE�¥�jI� 

AMERICAN SUPPLEMENT, 10 cent. per copy. To be 
had at thti otfice . and. of all news agents .  

M. SELIG JUNIOR & CO. 
Importers of American Machinery, 1rools , A�cultura 
Implements, Wholesale and Export HardWare and M .... 
chlnery Merchants. Est'd 1866. 

LONDON, ENGLAND, and BERLIN, G1IBlUNY. 
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DROp
AND

pRESSES 
& PARKER PRESS CO. ,  

t MIDDLETOWN t COlOf. 

DAMPER B�ST AND LEVERS 
REGULATORS .u GAGE COCKS, 
MURRILL &; KEIZER, 44 Holliday St .. Bait. 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

t. B. FR.UILII, V. Pres'I. J. I. ALLEJ, PrII't. 
J. B. PIJ:RCE, S8tJ. 

NON.COMBUSTmLE STEAM BOILER " PIPE 
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SCIENTIFIC AMERICAN, 
FOR 187'0. 

TRB ](OST POPULAR SCIENTIFIC PAPER 

IN TRB WORLD. 

THIRTY·FIRST YEAR. 

VOLUME XXXV.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the ftrat day of July, 
1876, a new volume com�enced. It will continue 
to be the aim of the publishers to render the con­
tents of the new volume more attractive and use­
ful than any of its predecel!Sors. 

To the Meohanic and Manufacturer. 
No person engaged In any of the mechanical pur­

suits should think of doing without the SCIEN­
TIFIO .AM1I:ruCAN. Every number contains from 
six to ten engravings of new machines and inven­
tions which cannot be found in any other publica­
tion. 

The SCIENTIFIC AMERICAN Is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures,Inventlons,Agnculture,Commerce 
and the industrial pursuits generally; and It is val­
uable and instruotlve not only in the Workshop 
and Manufactory, but also In the Household, the 
Library, and the Reading Room. Each volume 
contains hundreds of Notes, Receipts, and Sugges­
tions and Advice, by Practical Writers, for Work­
Ing Men and Employers, in all the varions arts. 
TERMS OF SUBSCRIPTION - POSTAGB 

PAID BY US. 

One copy Scientific American, one year . . *3 20 
One copy Scientific American, six months. 1 . 60 
One copy Scientific Amerlcan,three months 1 .00 
One copy Scientific American and one copy 

Scientific American Supplement, both 

for one year, post-paid . . . . . . . . . . . . . . . . . .  7.00 
The SclentUl.c American Supplement. 

A weekly paper, uniform In size with the SOIEN­

TIJ'IC AlIBRICAN, but a distinct publication. It 

contains working drawings of engineering works, 

and elaborate treatises on every branch of Science 

and Meohanlcs, by eminent writers, at home and 

abroad. An illustrated cover protects tbe hand­

somely printed sheets. Price, $5.00 per annum 
Single copies 10 cents. 

Remit by postal order, draft, or express. 

Address all letteI'!! and make all Post Oftice or­
ders and drafts payable to 

MUNN & CO ., 
31 PARK ':ROW. NEW YORK • 

THE " Scientiftc American" is printed with . CHAS. ENEU JOHNSON & CO'S INK, Tenth and 
Lombard Stl . ,  Plllladelphla, anel. 59 Qo14 St " New York 
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