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IMPROVED COTTON GIN FEEDER. 
The principal difficulty found to exist in inventions of the 

class to which that illustrated herewith belongs is that, as a 
rule, they are too complicated for ordinary laborers to under
stand their workings, while, in addition to this, in many 
cases the mechanism io troublesome to repair. The cotton 
gin feeder shown in the engraving, it is claimed, possesseB 
the advantages of simplicity, durability, and adaptability to 
the labor common to the cotton plantations of tlie South. 

A is an endless belt which conveys the cotton to the toothed 
drum which, in turn, feeds the 
material to the breast, B, of the 
gin. The shafts of the drum 
and of the roller over which 
the belt, A, prulses, are geared 
together by the train of wheels 
and pinions, C, in order to 
cause them to turn relatively 
to each other at the proper 
rate. On the opposite side of 
the apparatus the drum shaft, 
by suitable m1lchanism, is 
geared to a band wheel, so that 
the feeder may be driven by a 
belt from the gin. These gears 
are so contrived that they may 
be readily interchanged, so that 
the driving gear may be placed 
on either side, as may be re
quired by the gin, which can· 
not always be arranged in the 
same relation to the feeder. 
This adapts the machine for 
application to any gin. 

The driving pulley shaft is 
arranged on a slide, not shown, 
which is shifted by a lever for 
throwing the feeder in and out 
of gear. D is the apron which 
deli vers the cotton to the gin 
breast. This is arranged a lit
tle in advance of the bed on a 
pivot, so as to tum freely to 
accommodate itself to the po
sition of the breast, which has 
to be raised and lowered at 
times ; also to make a space 
through which the trash may 
fall, and sand and dust may be blown by the drum into the 
trough, E, below. At F are the ventilating slots in the hood 
for the escape of the light dust caused by the blast of the 
drum. 

Patented through the Scientifi.: American Patent Agency, 
April 20, 1875, by Mr. F. W. Flynn. For further informa. 
tion address Messrs. W. H. Lockwood & Co. , 130 Poplar 
street, Memphi s, Tenn. 

•••• •  

Straightening a Tall Chimney. 

A high factory chimney in Havre, which during the process 
of building had, owing to the sinking of one side of its founda
tion,been thrown out of perpendicular, was recently straight
ened in the following manner: The earth on the side op
posite to that toward which the chimney inclined was dug 
away to the foundation bed, and for a width of six feet. On 
the wide lower course,pillars of masonry were erected, which 
supporteil a heavy staging, on which some 30,000 paving 
stones were piled. The effect of this immense load was to 
cause a sinking of the str�cture beneath, which, in six weeks, 
resulted in the straightening of the chimney the, top having 
l)assed through an arc of 31 inches. 

• •••• 

Figures Printed by Lightning. 

Persons who are killed by lightning stroke are frequently 
found marked about the body in a pe�uliar manner, the lines 
being grouped into semblance of the trunk and branches of 
a tree. In case the casualty actually happens anywhere in 
the vicinity of a tree, the ramifications are attributed to some 
mysterious property of the lightning, which reproduces on 
the body (as was stated in a published instance) " the fibers, 
leaves, and branches with photographic accuracy." 

Mr. C. Tomlinson, in a communication to Nature, states 
that the trees have nothing to do with the figures, which 
are produced directly by the lightning. The same markings 
may be found in sheets of crown glass by passing over them 
the contents of a Leyden jar. The writer, however, mentions 
a variety of curious phenomena in which horseshoes, metal
lic numbers, etc., have been found reproduced on the persons 
of people struck in their neighborhood. Mr. C. F. Varley 
throws light on these last mentioned cases in giving the re
cord of an accidental observation made during the -vorking 
oi a Holtz electrical machine, the poles of which were fur-

NEW YORK, JUNE 19, 1875. 

nished with brass balls about an inch in diameter. Noticing 
some specks on the ball of the positive pole. Mr. Varley 
tried to wipe them off with a silk handkerchief, but in vain. 
He then examined the negative pole, and discovered a min
ute speck corresponding to the spots on the positive pole. 
This pole sometimes exhibits a glow ; and if  in this �tate 
three or four bits of wax, or even a drop or two of water, be 
placed on the negative pole, corresponding non-luminous 
spots appear on the positive pole. Hence it is evident that 
lines of forc� exist between the two poles, by meanf< of which 

FLYNN'S IMPROVED COTTON GIN FEEDER. 

we may telegraph through the air from the negative to the 
positive pole. And in explanation of the above cases, in 
which the lightning burn on the skin is of the same shape as 
the object from which the charge proceeded, all that is nec
essary is that the object be + to the horse shoe, brass number, 
etc., the discharge being a negative one. 

• •••• 

CONDENSED WATER TRAP. 
Mr. A. L. G. Dehne, of Halle, Germany,· has patented a 

very �imple trap for removing automatically the water of 

condensation from steam heating and other pipes, which will 
be understood at a gl ance on our engraving. When the 
water has accumulated sufficiently to raise the globular 
float, the pin attached to the float is lifted from the valve, 

['3.20 per Annum 
P08taJre prepaid. 

which is formed of t wo cup-shaped vessels (one in the other' 
as shown) kept normally in equilibrium by the steam pres
sure ; but the raising of the pin releases the pressure on the 
interior cup, and allows the water to flow off till the balance 
of the valve is restored. The action appears to be very easy ; 
and the valve wiIl , no doubt, work continuously so long as 
condensation takes place. 

• .•. e 
The Mechanical Force oC Light. 

It may not be altogether premature to take a survey of 
the possible applications of the 
new power which Mr. William 
Crookes has shown to be de
rivable from light. Seeing 
that, by means of the sun's di
rect rays, he has been able to 
cause the vanes of his small 
radiometer to revolve four 
times in a second, it becomes 
evident that, with larger and 
improved appliances, we may 
hope to obtain motive power 
cheaply from a practically in
exhaustible source, namely, 
the sun itself. The fact that 
luminous undulations are _ca
pable of exerting a motive 
force, of a nature so gross as 
that required to turn the vanes 
of a poised cross, will also 
render the comprehension of 
the chemical disturbances 
which are often effected by 
light, and which are exempli
fied in the union of chlorine 
with hydrogen when exposed 
to sunlight, in the production 
of the photographic image, 
etc., a matter of much less 
difficulty than it was hereto
tofore. 

The discoverer of these ex
traordinary phenomena con
fesses that he himself is un
able to account for them by 
any satisfactory theory, and 
wishes to avoid proposing any 
until a sufficient number of 

facts have been accumulated. The facts will then teU their 
own tale.-Engli81� Mechanic. 

•. e .• 
Importance oC Crocodile Study. 

Professor Huxley has undertaken the duties of the chair 
of Natural History in the University of Edinburgh for the 
present summer session, and lately gave his introductory 
lecture to a large audience. He expressed at the outset a 
hope that at this time next year Professor Thomson would be 
among them again, full of health and vigor. laden with the 
spoils of many climes through which he had traveled, and 
a sort of zoOlogical Ulysses, full of wisdom for their benefit. 
He then took a general view of his subject, and put before the 
class the considerations which resulted from the careful 
study of a single animal, the crocodile ; an animal which was 
worthy of attentive study, as it might be said that a know
ledge of its organization was the key to the understanding 
of a vast number of extinct reptiles, and the key to the or
ganization of birds ; while it helped them to connect the 
higher with the lower forms of vertebrate life, upon the 
globe. There might be asked respecting this animal, as re
specting every other living thing-first, what was its struc
ture? second, what did it do? third, where was it fonnd? 
and fourth, in virtue of what chain of causation had this 
thing come into being?-this last having only been recently 
recognized as one of those questions which might legiti
mately be put. H:e then proceeded to describe the organiza
tion of the crocodile-its morphology, physiology, and dis
tribution ; and remarked that there were few animals about 
the palreontological history of which they knew so much, as 
they could carry back its history through the tertiary and 
secondary epochs. The answer to the last question consti
tuted retiology, or the science of the causes of the phenom
ena of morphology, .physiology, and distribution. Here, as 
in all cases where they had to deal with causation, they left 
the region of objective fact and entered that of speculatien. 
With their present imperfect knowledge, the only safe thing 
they could do . in attempting to form even a conception of the 
cause of this extraordinary complex phenomenon was what 
a wise historian would do-stick by archreological facts. He 
pointed out that palreontological facts showed that there has 
been a succession of forms of that animal to the present 
day, the oldest being something like the lizard.-Nature. 
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the concern, once a poor , struggling, inventive mechanic, aft 
ter years of exertion, has made himself comfortable, if no
rich, by his monopoly. But this sort of thing-, say the poli
ticians, is oppressive, and ought no longer to be tolerated 
To be sure, the pe.tent will expire before long, by its own 
limitations; but if we are to believe the politicians, it ought 
to be broken up forthwith, lind the industries of Springfield 
and other Ohio towns should in future be strictly guarded, 
by legal enactment, against the introduotion of any more of 
such prosperity breeding, but oppressive, industrial patent 
monopolies. 

• I •• • 

CIVILIZATION BY UPHEAVAL. 

The observations of Profeslior Marsh touching the cranial 
capacity of extinct animals show that the tertiary period of 
geology was peculiarly a period of brain development. What 
the determining condition of this remarkable increase of 
brain bulk and capllcity for intelligence may have been, it is 
impossible to Bay; all we know is the fact that, at the time 
when, as the evolutionists hold,man was developing from the 
higher primates through the acquisition of some twenty or 
more cubic inches of brain, the entire animal world was 
favored by a similar though less remarkable increase of brain 
bulk and brain power. If there was a transition at that time 
from the animal to the human by natural evolution, the 
'Change was not, as has been asserted, anything radically 
unlike the changes exhibited by the lower orders of llfe. 

But it is not our purpose to discuss the problem of man's 
origin as man. Sometime during the tertiary period he ap
peared; and we propose simply to consider how the low type 
of humanity which prevailed at first may have been de
veloped, by means of climatic changes, into the higher type 
with which human tradition begins. 

It is admitted by all schools of ethnolOgists that man must 
have appeared in a warm climate; on a tropical island. say 
men like Wallace and Darwin,for there only would his naked 
skin be no disadvantage, there his physical weakness would 
not be overtaxed before he could devise means of defense, 
and there food would be abundant and unfailing. In no 
instance, to our knowledge, however, has any attempt been 
made to show how the inhabitants of such an islaLd eould 
be started on the road to civilization, and compelled to keep 
ii. 

The inhabitants of tropical islands do not improve of their 
own accord. The conditions of life under such circum
stances are unchanging, and therefore progressive variation 
is uncalled for, if not impossible. There must bEl a steady 
change of environment, and change of a nature to compel in
creasing forethought and industry, to insure progression 
toward a higher order of life: a change which could have oc
curred to the primitive race of man only through a gradual 
refrigeration of the climate. 

Take an island, for example. like Borneo. Itt! inhabitants 
PATENT POLITICS IN OHIO. are unchanging. Life is easy, food abundant, and all incen-

At the recent State Convention of the Republican party in tives to exertion absent. Peopled by a low race of MTage8 
Ohio, for the nomination of State offioers, the following re- and stationary as to climate, the history of one day would 
solution wa9 unanimously adopted as the policy of the party be the history of a thousand years. But sUPPOSEI the climate 

"SrxTH.- We demand IfUCh areviswn of the patent laws all to become cooler at the rate of one degree a century, as by 
will relieve indmtry from the oppre�on of monopolie8." By the slow approach of a glacial period. From generation to 
the acceptance of this resolution, all the candidates, on the generation the change would be imperceptible; yet in fifty 
Republican ticket in Ohio, now stand publicly pledged to use centuries the tropical island would become an Iceland. Its 
their best endeavors to deprive the citizens of that State,and fauna and flora would be entirely changed, and man would 
other States,of their exis\ing rights to obtain patents. This of necessity change with them. Clothing and shelter would 
may be a good way to gather votes, but to us it looks like gradually be called for. The spontaneous products of the 
egregious folly. soil would become less abundant, and less uniformly distri-

If there is any one law that gives more satisfaction than buted throughout the seasons. Cultivation and care would 
another, to working men, mechanics, inventors, and the become more and more requisite to secure sufficient food. 
public in general, it is the patent law, which secures to the From generation to generation the race would be compelled 
humblest individual limited rights and property in new to study thrift, to protect their animal and vegetable PO!!ses
thoughts or inventions; and the attempt of these politicians, Mions to aid them in the struggle for existence; and thus by to legislate these rights away, will, we are confident, be slow gradation they would creep upward to a higher life. 
scornfully rebuked by the masses of the people. A similar effect would be produced by a gradual geographi-

The existing patent laws of the United States secure to cal elevation; and it is a suggestive fact that the great cen
every man, woman, or child, who makes a new and useful ters of original civilization are regions of recent upheaval: 
invention, the exclusive monopoly thereof for the period of the more recent the upheaval,the more advanced the human 
seventeen years j after which the invention becomes public type. The youngest highlands of the world are the hi�hest, 
property, and all persons may freel y enjoy its use. those of the Andes and the Himalayas; on the one American 

Under the stimulus of these beneficent laws, hlIDdreds of civilization reached its earliest and highest d8velopment; on 
new arts and occupations are yearly added to the national the other the white race originated. To the highlands of 
industries, contributing maryelously to the development and Thibet-the" roof of the world," as the natives call it-the 
prosperity of the country. The great State of Ohio has long traditions of all the great civilizations of Europe, Aida. and 
been prominent for the number and usefulness of the new Africa point as the birthplace of the human race. Here the 
inventions made by her citizens: while her remarkable growth earliest white civilization had its origin. There were made 
in population, manufactures, and wealth is very largely due the astronomical observations on which even the earliest 
to the encouragement she has always given to the extension science of the Egyptilms was based: the most ancient records 
of patent monopolie s within her borders. Many of her towns in the valley of the Nile figuring the heavens,not as they are 
and cities are largely dependent upon, and in some cases seen in Africa, but as seen in Bactri a, many degrees further 
have been nearly built up by, patent industries. north. 

Indeed, it is questionable whether Ohio could to-day har- The geology of Upper India records a history such as we 
vest her crops or carry on ordinary industrial operations if have imagined necessary for the development of a civiliza
her citizens did not make use of hlIDdreds of these monopo· tion. At a late period, geologically speaking, the entire re
lies which her astute Republican politicians now join in de- gion now occupied by the Himalaya mountains-and the 
nouncing as disastrous to industry. We think they must Thibetan plateau so far as explored-was nnder the sea. At 
know better. But if they are in earnest, if they really be· the time when the earliest traces of man begin to appear, it 
lieve that industry is oppressed by patents, we advise them was a country of sub- tropical plains and fresh water seas. The 
to commence at home and clear them out of their State. recent river and pond shells of the Thibetan plateau are the 

Let them begin, for example, at Springfield, Ohio, a thriv- direct descendants of warm water species, whose remains lie 
ing town brim-full of patent monopolies. Let them take, in the deeper strata, an evidence that the vast upheaVal of the 
first, the Champion Harvester concern, where they turn out region was a gradual, not a sudden, change. 
reapers and mowers at the rate of one complete machine From this region, now barely capable of sustaining a sparse 
every four minutes. The great West is supplied with population, came the conquering herds which,at the dawn of 
these splendid machines, they have a world-wide reputation, history. overran the plains of Europe and Asia. In this re
the farmers think they cannot get along without them; while gion arose the race whose development is recorded in the 
hundreds of families at Springfield live in comfort by indus- I Vedic hymns and the religious books of subsequent ages, and 
triously engaging in their manufacture; and the founder of whose early traditions come down from the time of the aigan-
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tic turtles whose remains are buried in tbe deposits of thoBe 
ancient fresh water seas. 

It is altogether improbable that the earliest civilization 
WIIS develope:! by an immigrant race after the country had 
reached its pl·esent altitude. Men do not leave fertile low· 
lands for sterile mountain regions exeept under compulsion. 
and they are not likely to improve by the change. Besides, 
the region is now too high to sustain, much less to breed, an 
energetic race, suoh as the men of Upper India must have 
been when they set out to subdue the world: and by their 
own account, they were driven from their native home by 
cold-the inevitable result of excessive upheaval. 

Another proof that the country was at a lower level than 
it is now, when it served Mthe great hive of the white race, 
ill found In the fact that high altitudes are as incompatible 
with a vigorous development of man as they are with the 
ajl"ricuHural requisites for the sustenance of a dense popula
tion. Within moderate limits, uplands are conducive to 
health and vigor; but above four or five thousand feet, the 
rarefied atmosphere is incapable of sustaining man at his 
best. This is specially noticeable in all Alpine regions and 
on high table lands like those.of Mexico. To a still greater 
d egree it! it seen on the Peruvian plateau, where the Span
iards found a highly civilized but degenerate race. At a 
period geologically recent, that whole region lay at a lower 
level. At first the slow upheaval must have pushed forward, 
in a continuous line, the social and intellectual development 
of the people. It made them, in a double sense, a rising race. 
Ultimately, however, the limit was overpassed : the environ
ment became repressive, not helpful; the people lost vigor 
and were no longer able to push on their civilization. Later 
they became unable even to maintain it, and for BOme time 
previous to the arrival of the Spaniardl!they had been 108in� 
ground. 

•. e,. 
PBOG:RE880F THE GREAT SUSPENSIONBRIDGEBETWEElf 

NEW YORK AND BROOKLYN. 

By a recent act of the legislature of the State of New 
York, this great bridge property, which was commenced as a 
private enterpriee, has become a public work, and the money 
to complete it is to be supplied from the treasuries of the-two 
cities. The early finishing of the structure is t.herefore 
aBBured, and the work is now progressin g with all possible 
rapidity. The last stone of the Brooklyn pier or tower was 
laid a few days ago-the last that can be placed until the 
cables are stretched. The tower now iltands 271t feet high 
from the tide level. In the tower as it standll, there are about 
thirty-five thousand cubic yards of stone, weighil'lg about 
seventy thousand toni. The " saddles "-the things upon 
which the cables are to rest-will be put in place in a few 
days, and then work will cease for the present on the Brook
lyn tower. It is expected that the New York tower will be 
finished before the end of the present season. It is over 200 
feet high. The engineers also hope to finish the Brooklyn 
anchorage this seMon, and it is thought that before next fall 
the cables will be stretched across the river. 

This bridge will have a greater span than any work of the 
kind now existing. The distance between the river pi@rs is 
1,600 feet. The total llmgth of the bridge will be about one 
mile. The width of the roadway will be 85 feet, which is a 
little more than our famous thoroughfare of Broadway. 

It is believed that one of the immediate results of the 
bridge will be to turn the current of increasing population to 
Brooklyn, and ultimately cause the annexation of that city 
to New York, in which case the latter will take rank in pop
ulation next to London. 

••••• 
REFINEMENTS IN MODERN ASTRONOMICAL 

OBSERVATIONS. 

The tools used by the modern astronomer are clocks to 
measure time, graduated circles to measure degrees and 
their subdivisions, telescopes to magnify distant objects, 
photographic apparatus to make permanent records of ephe
meral phenomena, photometers to measure the comparative 
intensity of light, polariseopes to ,reveal the nature of cer 
tain luminous rays, and spectroscopes to reveal the chemical 
composition of the heavenly bodies. 

The invention of the clock is of great antiquity; but it is 
to the wants of modern astronomy and other sciences to 
which it is applied (navigation, for instance) that the perfee 
tion with which they are now made is due. So with the 
graduated circles, which are applied to quadrants, sextants, 
oct ants, and astrolabes. 

Th'l telescope, invented by Janssen in Holland, about 1609 
was successively improved by Galileo, Herschel, Dollond 
Fraunhofer, and others, while lately Lord Rosse and our own 
Alvan Clark have surpassed all former effort!!. But who can 
say what improvements the future has in store for the tele 
scope, especially as liberal monetary compensation has be 
come a stimulus to the ablest opticians, and the making of 
million dollar instruments has been discussed? 

Photography is now largely used in astronomy, and the 
work done by it during the recent transit of Venus, in dif 
ferent parts of the earth, has enriched astronomical science 
with records of the highest value and permanency. One 
amateur E.!!tronomer, Mr. Rutherford of New York city, has 
for several years past applied this science to making records 
of the position of t1l.e stars . so as ultimately to obtain know 
ledge of their distances from us, and their motions in space 
and in connection with this branch of the subject, he has in 
vented instruments of measurement, to be applied to the 
photographic impressions, which have already given results 
superior in. precision to the measurement by direct observa 
tion of the stars represented. 

Photometric observations on heavenly bodies, comparin 
their relative luminosity and determining changes in thei 
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nature or distance, have been brought to a high degree of 
perfection , especially by Zollner, who used for this purpose 
the following apparatus : The polarisoope, an ingenious tool 
invented by Malus in France in 1808, is based on certain pe
culiar properties of reflected light, by which it may be ascer

tained what light or portions of light belong to a luminous 
body itsdf, and which are borrowed from other sources ; 

while it also shows the direction whence the borrowed light 
arrived before it was reflected by the body under investiga
tion_ Zollner applied to thil! instrument several ingenious 
devices, making it the most perfect measurer of the inten
sity o f l igh t ,  and has thus founded a new branch of astro

nomical research , cal led astro-photometry. 
The spectroscope, based on a discovery made in 1790 by 

Fraunho fer, and in 1 840 by John 'V. Draper of New York city, 
is the invention of Bunsen in Germany, and, next to the tel
escope, is the greatest gi ft astronomy has ever received. By 
means of this instrumen t, Secchi, in Rome, has so success
fully investigated the light of the stars that he has cl ass i

fied them by their temperatures, which may be distinguished 
by the number of dark lines or band s in their spectra ; the 
hottest stars show the least number, the next class (to 
which our sun belongs) showing a greater number, and the 
third class having so many dark lines, obscuring portion s of 
their spectra, that a peculiar color prevails in them ; while a 
fourth class, of a still lower temperature, are still more ob
scure . Next come the dark globes, so cool that they have no 
light of their own, and cannot be seen except when they are 
so near to a luminous star as to shine by reflected light. This 
is the case with most of our planets, as well as with we do 
not know how many, perhaps much larger, darker bodies, 
floating in the infinity of space, and to which the disappear

ance and reappearance or changes in luminosity of some 
stars are ascribed, these phenomena taking place when their 
lili ht is intercepted by an intervening dark body. 

Secchi has jq,st published some of his recen t o bservations 
on Coggia's comet. He combined the spectroscope and po

lariscope w ith his telescope ; the spectroscope showed that 
there were t wo spectra, one continuous, and the other con
sisting of luminous bands, agreeing , with those of oxide of 
carbon ; whil e the polariscope showed that the latter spectrum 
was original light , while the continuous spectrum was 
reflected light, also showing that the latter came from the 
direction of the sun : consequently that the continuous spec
trum was reflected sunl ight. He proved thus that this comet 
shone not only with reflected sunlight , bIlt by its o wn light 
also , thereby revealing the nature o f  its original luminosity . 

This is an instance of the highest degree of refinement as 
yet obtained in modern astronomical research. 

• •• • • 
SAltSON OR SOLOMON ' 

This is the muscular period of the year, the time at 
which the collegian sudd e nly wakes up to the fact that por
ing over books, or the clerk to " the idea that too close a con · 
finement in the coun tin g room, is resulting in flaccid biceps 
and a general d8prec iation to phy sical tone. One cannot 
pick up a newspaper now-a-day s w ithout being informed that 
this or that coll ege crew is busily preparing for a coming 
regatta, or that some enthusiastic ind ividual is training to  
walk a n  incredible distance i n  an equally incredibly brief 
space of time ; while there is even an on dit fluttering about 
that the elegant Mr. Blank, so refined and so gentle in so
eiety, actually n ightly pummels a professional p ug, or stands 
manfully up and allows his sconce to be soundly rapped or 
his nose to be painfully abraded by his short-haired tutor. 

They say abroad that we A mericans make the pursuit of 
pleasure an elaborate business transaction ; we do even more 
in the way of athletic culture, for we contrive to convert such 
sport not merely into a business, but too often into a kind of 
martyrdom. 

•• WeIl l "  we can hear the reader exclaim, •• does this pa
per, which fairly bristles with health axioms, and which 
preaches sanitary measures Yfar in and year out, propose to 
take ground against health y exercise ? Does it ar�ue that 
gymnasi ums are pit falls, and race boats Rnd ball grounds 
only so many roads leading to bodily destruction 1" 

No I not by any means, gen tle reader ; on the contrary, we 
think physical exercu,e a physical necessity-but, in lIlodera
tion. And there's the point which , it seems, can never be 
rendered keen enough to penetrate the brain of the average 
" muscular Christian. " Let us illustrate : Suppose two men 
of equal streng . h enter for a contest-say a race with single 
sculls-to take place a year hence. One individual depends 
on future training, and lets the subject escape his attention 
until three months or s o  before the appointed time. Then 
he abandons books or bu siness and goes to work. He radi
cally changes his diet ; from lazy inactivity, he subj ects his 
body to se vere strains, and , in brief, endures all kinds of 
privations in order to work himself into fit condition. The 
other person starts at once with a little gentle exercise, 
which in nowise inter feres with his regular p ursu its ; he 
maintains his generous diet , and in general, save, perhaps, 
a slil! ht augmentation of muscular work as th e time grows 
short, his mode of l ife is the same at the end as at the begin
ning. In the hour of trial it  would be found that the first 
could make " spur ts"-momentary efforts of herculean 
strength-but that the second would show that steady uni
form labor which would tell in the end .  We should e xpect 
to see one man leave his boat collapsed, and in " condition" 
fit only for the sick rOQm ; but the other, we are certain, 
would step ashore, warm and tired to be s ure, but with eye 
as bright, nerves as steady, pulse as regular and head as 
elear as when he took up the oars. From the result, any one 
would say that the first man's course had been wrong, and 
yet it is precisely the course of thousands of young men just 
at the present time 

It is the same with mental labor. The merest tyro of a 
scholar knows that no information is so fleeting as that 

acquired by cramming for �ome special occasion ; while 

none is so enduring as that gained by slow plodding, inch 

by inch . Moreover, these sudden transitioni from inac

tivity-for there is hardly any period when the body is more 

sluggish than in the spring-to intense activity are hurtful, 
permanently so in some cases. It is well und erstood that 

one set of muscles cannot be developed by excessive work 

without a general weakening of the rest ; and if feeble 

hearts or lungs be included i n  the organ ism, this weake ning 

cannot be withstood, and irrel'arable inj ury may easil y re

sult . A strong frame does not imply a strong constitution ; 
and nothin g is truer than l Int the ultimate s trength of the 
human system, like that of any mechanical structure, is onl y 

equal to that of its weakest part. The early deaths of Hee
nan the prize fighter, Renforth the oarsman , and of a dozen 
othf!r magnificent spocim ens of physical development, which 
we might namo, are common examples in point . 

A well kno wn professor told us , not long since, that every 
man o f  a coll ege cre w, which h ad covered itse l f  with the 
laurels of victory in a great race , had failed in his studies. 
The time, in that particular instance, necessary for the se
vere training was taken from the hours of scholastic work, 
and the n atural result followed. This only adds further 
'Proof to the assertion that there is a metaphorical antago
nism between brains and muscles ; and it leaves open to us 
the question of which we propose to consider the better ty pe 
of humanity , him of big muscles or him of well balanced, 
powerful brain. We once saw a renowned athlete strip , and 
we looked with admiration on the great knotted fibers which 
l ay beneath an unblf!mished skin, soft as Bny wom an 's , and 
on the feats of strength impossible to ordiu ary men. We 
admired that man 's muscles ; we thought of them as beauti 
fully made mechanis lll ; we simply admired them .  But it 
was with a very different feeling that we listened to the elo
quent words of a great lawyer summing up a great cause the 
other day. The highest triumph o f  one man had been 
to move vast weights ; of the other, to stand as the repre
sentati l' e of a nation molding the judgment of the loftiest 
tribunal the world has ever known. Which is the higher 
ambition ?-and yet this renowned lawyer would physically 
be c lassed as of the lowest grade. The stooping shoulders, 
the contracted chest, and the spare muscles have offered no 
obstacles to his ascent of the topmost pinnacle of that tem
ple of human fame ,,,,herein the strong man has but an 
instant's and the lowest place. 

'Ve do not argue against physical culture ; but we say 
that it never should displace or rise superior to that of cul
ture of the mind. It is not to the smith who wields the 
massive hammer, or handles great bolts of metal, that the 
world is indebted for the grandest resnlts of inventive skill ; 
but to the quiet, patient student who thinks, and whose 
thought brings forth that soul which animates arms of steel 
and iron , to do his bidding. Victory does not now perch on 
the banners of the nation whose army is compolled of the 
stronQ;e st men or whose hosts are the most numerous ; but 
on the standards of  that land among whose children the 
genius o f  invention, the power c,f thought, most widely 
dwells. Brains rule this world-not muscles . 

• • • • • 
SCIENTIFIC AND PRACTICAL IlfFOBlllATION. 

DISCOVERY OF THE PHYLLOXERA REMEDY. 

M. Dumas recentl y announced to the French Academy of 
Sciences that a mode of treating vines attacked by the phy 1-
l oxera had been discovered, which is certain i n  its results in 
destroying the insect and in restoring the vine to he alth and 
fecundi ty. The remedy is the combined employment of 
sulpho-carbonate of potash, which kills the insect at any 
depth , to the soil , and of potassic, ammoniacal, and s ulphur
eted manures. U8 Monae8 states that M. Dumas himself is 
the fortunate discover"r, though his announcement to the 
Academy was not made until after his process had been tried 
by exhaustive experimenting by the commission appointed 
to examine into the various plans submitted . This being 

tae case, M. Dumas becomes the possessor of the $60,000 re
ward, beside the numberless other prizes of smaller sums of
fered throughout France. 

A N E W  sounCE OF MAGNETISM. 

M. Tommasi states that, when a current of steam under n 
pressure of 5 or 6 atmospheres is driven through a tube of 
copper 0 -08 to 0 '12 of an inch in diameter, rolled in a spiral 
about an iron cylinder, the latter becomes so highly magnet
ized that an iron needle, placed at a fraction of an inch from 
it, is strongly attracted and remains magnetized during the 
passage of the current . 

HOW TO KEEP MEAT FRESH A LONG TIME. 
We have for authority the Inter-Oc-ean for saying that the 

following recipe is worth the subscription price of any news

paper in the land : 
As soon as the animal heat is Ollt of the meat, slice it up 

ready for cooking, Prepare a large jllr by l!lcalding well 
with hot salt an d water. Mix salt and pul verized saltpeter 
in the proportion of one tablespoonful of saltpeter to one 
teacupful of  salt_ Cover the bottom of the jar with a sprinkle 
of salt and pepper. Put down a layer of meat, sprinkle 
with salt and pepper, the same al!l if j ust going to the table, 
and continue in this m anner WI the jar is full. Fold a cloth 
or towel and wet it in strong salt and water, in which a little 
of the saltpeter is dissolved. Press the cloth closely over 
the meat and set in a cool place. Be sure and press the cloth 
on tightly as each layer i s  removed, and your meat will keep 
for months. It is a good plan to let the meat lie over night 
after it is sliced, before packing. Then drain off all the 
blood that oozes from it. It will be necessary to change the 

cloth occasionally, or take it off and wash it-first in cold 
water-then scald in salt and water as at first. In this way 
farmers can have fresh meat the year round. " I have kept 
beE-f, " says the writer, " that was killed the 12th of Febru
ary, till the 21st of June. Then I packed a large j ar of veal 
in the same way during the dog-days , and it kept six wee.is." 

INSECT AESTHETICS. 

L. G. Fellner states thGt the large red ants of Arizona 
Territory adorn their dwell i ngs with stonES,  shells, etc. " I  
have often disturbed their piles in order to find garnets, etc. 
The ant on guard would then regularly call out an army of 
miniature warriors, whose attacks I had to avoid . A.s I 
stirred one pile with a stick, the guard ran inside ; but instead 
of returning with a number of angry &nts, he brought out a 
large clear garnet and rolled it down towards me ; I kept 
stirring until he had brough t five, when I thought the saia
cious animal had been taxed sufficiently." 

LAND DRAINS. 

An excellent subsoil drain may be made by digging a 
trench and filling in the bottom with sticks of wood , com
pressing them together with the feet and then covering them 
with the mold. The effectiveness of such a drain will en
dure for several years, and the final decay of the wood will 
serve to enrich the soil. 

MAGNETS FOR ELECTRO-MOTORS. 
Magnets or armatures for electro-motors may be softened 

as follows : Heat the i ron to an even dull red heat all over ;  
and if the s urfaccl of the iron has not been faced off in a 
machine, lightly file it to remove the scale, and then im
merse it in common so ft soap, allowing it to remain therein 
until it is quite cold. Then reheat the magnet to an even 
red heat whose redness is barely perceptible, and bury it in 
pulverized lime, wherein it must also remain until quite 
cold , when the metal will be found as soft as it is possible 
to make it, and the blade of an ordinary penkni fe will cut it. 
At the second heating the iron will emit a light blue fiame, 
showing the effect of  the immersion in the soft soap. The 
conductibility of the magnet may be, by this process, very 
much increased. 

• • • • • 
Slam at the (Jentenmal. 

His Majesty the King of Siam, having accepted the invita
tion of the United States Government to take part in the In 
ternational Exhibition at Philadelphia next year, has appoint
ed J. H. Chandler, Esq. as Royal Commissioner. Mr. Chand
ler is a native of Pomfret,  Conn. He has resided in Siam 
abo ut thirty-two years past, and is well acquainted with the 
productions and resources of the country. His early labors in 
that country were devoted to type- founding, printing, book
making, and the introduction of various improvements. He 
has the honor of having introduced steamboats, and also 
steam machinery for manufacturing purposes, beside num
erous labor-sa ving machines to facilitate and improve the 
mechanic arts. Nearly all the early improvements which 
have done so much for the country were introduced by him . 
For the last t welve years or so, he has devoted himself main 
ly to the language, teaching, etc ., and has for a long tim� 
held the position of chief government translator in the for
eign office. He was tutor to His Majesty before his first 
coronation. With Mr. Chandler for Commissioner, and the 
readiness with which the King and his ministers have en
tered upon the work of preparing and forwarding the produc
tions of the country, it may be expected that the kingdom of 
Siam will make a good display at the International Exhibi
tion. 

• • •• • 
Sailing oC the New Arctic Exped ition. 

The new British arctic expedition , for polar discovery, 
comprising two Tessels, sailed from Portsmouth on the 29th 
of May. The expedition is commanded by Commodore 
Markham ,in the Alert, while Captain Nares , navigator, sails 
the Discovery. Both vessels were prepared and equipped ill 
the best possible manner, with all the appliances for safety 
and success which arctic experience could suggest. 

The route is IIp the west coast of Greenland , on the same 
track as the Hall expedition. Special preparations have 
been made for sledge expeditions, and the explorers are 
bound to reach the north pole this time, unless ice or other 
obstacle prevents. 

----------__ ...... +. 4. __________ __ 

Adulteration oC Linseed on with Cod Liver 011. 
According to the foreign pharmaceutical journal s, lin seed 

oil is now frequently adulterated with cod liver oil. To de
tect this adulteration .  10 parts by wei g ht of the oil is m ixed 
with 3 parts by weight of commercial nitric acid in a 
glass cylinder, and well mixed by stirring with a glass rod . 
It is then left quiet until the oil and acid separate. If cod 
liver oil is present, the layer of oil will have a dark brown or 
black color, and the acid will be orange y ellow or yellowish 
brown . Pure oil treated in the way is at first a water green , 
then a dirty yellowish green, and the acid takes on a bright
er yellow color. 

----------__ ...... +. 4 ___________ __ 

RAPID TRANSIT IN LONDON.-RE cently, during one day, 
Whit Monday, 246, 547 passengers were carried on the Me
tropolitan Underground Rail way, London , being at the rate 
of ninety millions of passengers per annum. The stations 
are hal f a mile apart.; The trains run every two minutes ; 
they consist of twelve cars each , and are drawn by locomo
tives weighing forty-five tuns each. They discharge and 
take up a load of passengers, run to the next station, and 
stop, all within the space of two minutes . 

e . • . • 

MR. JAMES T. GARDNER, Chief Geographer of the Geo
logical and Geographical Survey of the Territories, with his 
staff, left New York on May 26, and will have head quarters 
until Ooto ber at Denver, Col. Ter 
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THE FIRELESS RAILWAY SYSTEM IN ENGLAND; \ sheep, killed. Those accidents that are not recorded are in- I try, destruction of life is perhaps more frequent than destruc 
We publish herewith engravings of a new form of fireless I numerable. In large to wns damage to property is more fre- tion of property, unless we except trees, which are ruined in 

car, the design of an engineer named Todd. It  is a "  dum- I quent than destruction of human life ;  but in the open coun- thousands every year, and unfortunately-from their size 
my, " or combined car and locomotive ; it is styled the 
Harmless, and is constructed thus : There is a main low
er frame 22 feet . 6 inches long over the buffers, 7 feet 
wide over all , and 3 feet high from the rail to the top ; 
and on this frame is placed the 14 feet body of an ordi
nary car. In the center of the frame are two receivers, 
each containing 30 cubic feet of water. Below the buf
fer beams are screw couplings and stop valves with per
forated pipes running rigb.t through the receivers. The 
wheels are 24 inches diameter, placed 4 feet 6 inches be 
tween centers. Cylinders, 9 inches diameter and 8 inch
es stroke, surrounded with large jackets open to the 
water of the receivers. At each end of the car, outside 
the dash plate, is placed a brake handle, and on either 
side of this a regulator and reversing handle, all ar
ranged as shown. These latter handles fit into spring 
Bockets, so as to be changed from one end to the other, 
principally to prevent any one from behind moving the 
car. There are fou r sand boxes, with handles brought 
to the foot boards. There are two exhaust pipes, the 
end of each projecting slightly upwards from the edges 
of the curtains over the foot boards ; and by a cock the 
waste steam is turned into whichever pipe happens for 
the time to be at the following end of the car. All the 
working motion is quite protected from dirt by light 
boxes which have hinged doors at the sides. 

The inventor proposes to start the engiue on its jour
ney with an initial pressure of 200 lbs. to the inch ; and 
the Engineer states that, owing to the jacketing of the 
cylinders, the loss by radiation will not exceed 5 lbs. 
pressure per hour, allowing the engiue to run 40 miles 
on level lines at one charging of the boilH. This is 
rather a large idea of the capabilities of the system ; 
and we hope that it may be realized. 

Fig. 1 is a transverse section of the car, showing the 
boiler and steam dome, and the position of the engine ; 
Fig. 2 is a longitudinal section of the same ; and Fig. 
3 is an exterior elevation, also showing the stationary 
boiler from which the apparatus is charged. 

• .• t .  

Lightning. 

There are indicatio.ns that we 
may anticipate severe electrical 
disturbances during the coming 
summer. The winter has been 
unusually long and severe. Ab
normal weather has occurred 
over most parts of the globe. 
Reports of severe thunderstorms 
reach us from the Cape and the 
antipodes. Exceptional condi
tions of this kind abroad usual
ly presage similar conditions in 
England. " Coming events cast 
their shadows before. " But 
whether the coming summer be 
above or below the average, we 
are bound to call attention to the 
fearful apathy and gross care
lessness evinced in not protect
ing buildings from atmospheric 
electrical discharge3. 

During two severe storms in 
England, in June, 1872, there 
were ten deaths and fifteen cases 
of injury to human beings ; six 
ty houses struck, and fifteen 
burnt down ; lind twenty-three 
horses and cattle,and ninety -nine 

Fig. 1.  

Fig. 2 . 

Fig. 3.-TODD'S FIRELESS STEAM CAR SYSTEM. 

and growth-the finest suffer. 
Lightning protection is therefore not only a neces

sity, but it is a source of satisfaction and comfort. It 
is difficult to comprehend the reasons why it is not 
more largely adopted. It is not its inutility-for the 
beneficial effect of lightning conductors among our 
buildings and our shipping is inconteBtible. It is 
not its expense-for a house can be protected for a 
less sum of money than is required to bed out a par
terre. It is not its difficulty-for any skilled work
man or energetic landlord can do it with ease. 

Dr. Mann, the President of the Meteorological So
ciety, has done good service in reading au exhaustive 
and a1le paper on the subject before the Society of 
Arts, and an admirable notice of it was given in 
the London Times. Dr. Mann has supplemented this 
notice with an excellent letter to the leading journal 
on the precautions to be taken, especially with the 
tall zinc tubes now so largely used for chimney tops. 
Mr. Preece had previously called attention, in the 
l'imes, to the danger of chimneys. lined as they are 
with soot, filled with ascending currents of heated air 
and smoke, and terminated in grates, acting as light
ning conductors. If all such chimney pots be con
nected with the water pipes by gal vanized iron ropes, 
and if all these pipes make good earth (that is to say, 
have a large metallic surface in contact with the earth), 
a house is as safe from lightning as a collier in a mine. 

All lightning protectors should be constructed on 
proper scientific principles, and we have published in 
our columns many valuable papers on the subject. 
The great desiderata to be urged are the employment 
of perfectly continuous metallic ropes or rods. the 
use of good earths, and the termination of the con
ductors in the air in points. A great fact to be re
membered is that joints, and earths, and points de
teriorate, and lose their efficiency ; they therefore re
quire frequent examination and frequent renewal. 
Lightning conductors require annual inspection and 
a careful overhauling. It is needless to point out to 

telegraphists the necessity of a 
good earths, for they all know 
that their circuits are unworka
ble without them ; but it is la
mentable to see the condition ol 
the earths to the lightning pro
tectors of the steeples of some 
of our cathedrals and churches. 
The splendid new spire of Llan
daff cathedral is positively in a 
dangerous condition from this 
cause. Nine out of every ten 
churches are in the same condi
tion. Earth wires are plunged 
into the interior of cisterns ; 
they are leaded into stones ; they 
are bedded in dry sand. One 
was carefully put into a glass 
bottle buried in the dry earth ; 
another was coiled carefully in
to the interior of a wooden pail, 
in the basement lioor of the 
house it was maant to protect. 
Every case of the inefficiency of 
lightning protectors tbat has 
been examined has been proved 
to be due to gross ignorance of 
the principles of electrical sci
ence . -Telegrapltic Journal. 
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STENOGRAPHY BY MACHINERY. 

A curious apparatus has recently been invented in France, 
by the aid of which stenographic writing may be accom
plished at the rate of from 200 to 250 words per minute, 
which is probably as fast as the language can be spoken by 
the readiest speaker. The device, an engraving of which is 
given herewith, consists of a keyboard operat8d as shown by 
the hand of the reporter, and composed of twelve black and 
an equal number of white keys. On each side of the instru 
ment is a large key moved by a pressure of the wrist, and 
serving to give supplementary signs which simplify the 
reading of the characters printed. 

All the keys, when operated, produce indica· 
tions in ink on a roll of  paper, which is taken from 
a reel in manner similar to that on the Morse te
legraphic apparatus. The black keys, however, 
give long marks, while the white ones cause sim 
pIe dots to be transcribed. At each pressure of the 
fingers on the keyboard , the paper is a".vmatically 
unrolled for about 0'02 of an inch, so that on each 
Hne any combination of twelve double signs may 
be imprinted, and these signs are arranged in three 
groups of four each, and read from left to right 
in the ordinary manner. 

The number of characters which may be made 
on each division of four is more than sufficient to 
to require a single movement to form a single let
ter. In other words, with practice, three letters 
or less can be written at once. If the useless let· 
ters be suppressed, such as double letters, e mute, etc. , fre
quently a single movement will produce an entire word. In 
case, however, the word is to be continued to the next line, 
a movement of one of the wrist keys makes a character in
dicating the fact. 

The manipulation of the keyboard requires great skill. 
Learning to reat!. the characters is very easy, but at least six 
months' practice il! necessary for one to become an expert 
operator capable of following every word as it is uttered in 
a large assembly. 

The paper roll is of no great length. About sixty or se
venty feet, four inches in width, is required for an hour's con
tinuous writing. 

-------------.�.�.�.� . .-------------
C()OKING BY GAS. 

We publish herewith engravings of a gas.burning cooking 
stove, the invention of B. Giles, Blackheath, England, who 

claims to have succeeded in cooking the most delicate dishes 
without their imbibing the slightest flavor from the products 
of combustion. 

Fig. 1 is an isometrical view of the small sized apparatus, 
in which, it will be seen , great attention has been paid to com
pactness and neatness in working out the design. 
The outside dimensions are 22 inches in width, 16  
inches in depth, and 33 inches in hight. By a refe-

c c 

rence to Fig. 2 (a d iagralll of a transverse sectional 
elevation of the whole kitchener), it will be seen that 
the oven, marked A, is surrounded by a chamber. 
This chamber, marked G, is filled with coils of thin 
iron, except where room is left for the burners, 
marked F, which heat the oven and the water in the boiler, 
B. Over the burners, F, is a grating, marked I. This gra
ting, which supports the coils of thin iron, is placed at a 
hight suffici8nt to allow of the gas burning to advantage for 
developing heat. The heated products of combustion from 
the burners, passing through the grating, circulate freely 

J eitutifit �mtri cnu. 
among the coils of thin iron, and pass out at the point, 
K, after the coils of iron have absorbed and utilized the 
greater part uf the excess of temperature of the products 
over the atmosphert'. By the adoption of tbi 9  systAm the 
heat is kept uniform, and is the more equally distributei 
over the whole surface of the oven. The space, D. consti
tutes a most effective plate warmer. Over the oven gas 
burners, E. are placed in sets of four, for the purpose of 
heating digesters (for making soup), fish kettles, saucepans, 
etc. Each set (as with those for heating the boiler and oven) 
is so arranged as to thoroughly consume every particle of gas, 
and generate the maximum amount of heat possible. Each 
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set of these burners for heating saucepans consumes about 
eight cubic feet per hour when the gas is turned full on ; 
the heat thus evolved will raise the temperature of a gal. 
Ion of water from that at which it is usually delivered to 
that of the boiling point of water (212° Fah. ) in about tllirty 
minutes, with a consumption of about four cubic feet of gas. 

. ... . 
THE ALEXANDRA. 

The launch of the twin screw ironclad Alexandra on 
April 8 adds to the British navy the finest and most pow. 
erful broadside ironclad in the world. 

The principal dimensions are : Length between perpendic
ulars, 225 feet ; breadth, extreme, 63 feet 8 inches ; depth in 
hold, 18 feet 7i inches : tun nage, 6,049 ; displacement, 9,492 
tuns ; draft forward, 26 feet ; draft aft, 20 feet 6 inches ; in
dicated horse power (intended), 8,00C ;  speed, 14 knots. 

Like all her predecessors of modern type, the Alexandra 
has ller water line protected by a belt having a maximum 
thickne�s, over the wat'lr line,  amidships, of 12 inches, a 
thickness which, in masted ironclads, has been equaled as 
yet only in the French vessel Redoubtable, in the Indepen
dencia (Brazilian ironclad, whose launch was so unfortunate), 
built in England from Mr. Reed's designs, and in the 
Kaiser and Deutschland, built and building there-also from 
Mr. Reed's designs-for the German government. Towards 
the ends the belt tapers to a much less thickness, an inevi . 
table defect of the belt systpm, to which it does not appear 
to be customary to attach much importance, though its exis
tence is to our mind t11e great argument in favor of making 
the ends into coal tanks, which, being penetrable with abso 
lute impunity to the ship, solves all questions of thickness 
of armor by enabling the designer to dispense with it alto
gether. 

The Alexandra is a central battery ship in the best sense, 
that is, she needs no bow or stern batteries to give her end· 
on fire. �or the first time the English navy really has a 
masted ship with satisfactory all·around fire (which even the 
Monarch turret ship has not), for out of twelve guns the new 
ironclad can fire four (including the two heaviest) straight 
ahead, and two straight astern. On each broadside from 
four to six guns can be fought, according to the bearing of 
the enemy. The Alexandra, by virtue of her two· gun decks 
with end-on fire from both, thus approximates very closely, 
as regards range of fire, to an ideally perfect broadside ship. 

Splendid ship as she is, and advantageously as she com-

is that the ship must, before all things, be kept above water. 
There is much to be armored , and not much to do it with ; 
and when the waterl ine is fairly secured, the batteries are 
left, to say the least, very unequally protected. 

It should be noted that in the Alexandra, as in previous 
ships built on the two-deck battery syste!!!, the upper bat
tery serves as a conning tower, and enables that weight to be 
dispensed with. It will be seen by Fig. 1 that the armor 
forward is carried down over the ram, both to strengthen the 
latter, and to guard the vitals of the ship from injury by ra' 
king fire from ahead, at times when waves or pitching actioll 
might expose the bows. The magazines, engines, etc. , are 

similarly protected against a raking fire from abaft 
by a hanging bulkhead, A, across the hold, plated 
with 5 inch armor. 

The sills of the main deck ports are 9 feet, and 
those of the upper deck ports more. than 17 feet, 
above the water. The t.otal weight of armor and 
backing is 2,350 tuns, and of guns and ordnance 
stores about 660 tuns. 

The only defect of tlle Alexandra appears to us 
to be that she is too good. Sl:.e is too large a ver· 
sion of the type. A small Alexandra, that is, an 
improved Audacious, would appear to us a valuable 
addition to the navy, well fitted for certain neces
sary services for the discharge of which such 
masted broadside ships are probably as well fitted 
as, or even better fitted than, masted turret ships. 
But if so much money was to be spent, it should 

have been spent upon an Inflexible, or even upon a Devasta
tion. 

. -.. . 
BRACHIOSPONGIA. 

" During a geological trip in 1855 , I discovered a new ge· 
nus of fossil sponge, which may be worthy of a brief no
tice. My first specimen was exhibited to Professor L. P. 
Yandell, of Louisville, Ky. , and while in his hands it was 
seen and described by Professor D. D. Owen. (Second Re
port of Geology of Kentucky, page 1 1 1 . )  He styled it an 
amorphozoon, and suggested the name of 8cypl/ia digitata. 

I doubt if he ever saw the fossil in place, tl'ough he correct
ly refers it to the birdseye group of the lower silmian. It 
was again described and imperfectly figured by Professor R. 
Owen. (Indiana Geological Survey, 185!J-60. pp. 362, 363). 
He changed the name to 8!1plwnia digitat:J.,  and he recognized 
it as a sponge. The specimen thus described , having nine 
arms, I claim as my discovery, and it should be acknow· 
ledged as typical of the genus. Professor S. S. Lyon after
wards found one with eleven arms, of which casts have been 

Fig. 1 .  

widely distributed. I n  1867 I placed m y  original specimen 
in the hands of that accomplished naturalist, Professor O. 
C. Marsh, of Yale College, for a more careful examination. 
The result was the rejection of the former unsuitable names 
and the substitution of bracltiospongia (the arm-bearing 
sponge), with the specific name of Roemerana, in honor of 

Professor F. Roemer, the leading authority on pa
lreozoic sponges. Over fifty additional specimens, 
complete or fragmentary, were obtained by me on 
a subsequent visit to Franklin county, Ky. , and a 
map of the sponge region was prepared. Specimens 
have also been found in the same geological horizon 

OAii e ' in Tennessee. Allied forms were likewise found, 
but they were so highly silicified and distorted as to 
make an accurate description impracticable. Pro
fessor Marsh's notice appeared in the American Jour-

THR ENGLISH IRON CLAD ALEXANDRA. 
nal of Science and A rt8 (vol. 44, p. 88), and it was 
afterward corrected and elaborated in the form of  a 

pares with other broadside ships in the English or any other I paper read before the American Science Association in 1868. 
navy, the Alexandra shows in places, says Engineering, tbat Fig. 1 represents b. Roemerana. 
deficiency of protection which is always observable in ves- The general appearance of the brachio8pongia is vasiform ; 
s�ls of her typ

.
e. Thus the batteries are armored with only I a central cup, oval, with a rim one or two inches high, being 

8 mch and 5 mch armor-the latter a miserable defense surrounded by tubular arms or fingers, hollow at the base, 
against the guns of other ironclads The reason of course and closed at the extremity. These arms vary in number, 
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from five to twelve ; and on this variation specific distinc
tions are founded. The smallest spongll of this kind thuS 
far found is three inches in diameter, and the largest twelve 
inches. Frequently the fingers were found detached from 
the body ; and in one case two large ones were found near 
each other, having so grotesque a resemblance to a pair of 
diminutive feet that for a time my assistants positively re
fused to aid me further ! 

The exterior of the brachi08pongia is silicified, while 
through the interior characteristic silicious spicules are dis
tributed. Near the center of the base, and opposite the 
mouth of the cup, is a small papilliform cone, which others 
have regarded as the point by which the sponge was attached 
to its support. But, in my opinion, this is a hasty conclu
sion ; and I think it can be shown that this basal protube
rance is the remnant of a partially absorbed arm. In a spe
cimen of b. Hoveyii (Marsh), having twelve arms, only six 
of which appear in the illustration (see Fig. 2), there is evi
dence that the sponge arms, though constant in their speci
fic numbers, were at intervals liable to alternate absorption 
and reproduction. The arm, A, seems to be the youngest in 
a series of which the basal cone, B, is the retiring member. 
A more careful study of these curious and highly interesting 
fossils may serve to throw light upon the mysterious laws 
of spongoidal growth. "-Rev. Horace C. Hovey, M. A. 

The Blair Direct Process. 

To the Editor oJ the Scientiflo American: 

From a proof copy of the very interesting paper read on 
the 6th of May last before the British Iron and Steel Insti
tute by their distinguished late President, Mr. Isaac Low
thian Bell, upon his visit to the mines and iron works of the 
United States iJl the fall of 1874, I make the following ex
tract. Mr. Bell says, on page 47 : 

" My friend Mr. T. S. Blair, in company with other gen
tlemen, has erected a work near Pittsburgh folr carrying his 
mode of  making steel into prac1jice. * * Mr. Blair's 
methgd consists in deoxidizing iron ore and melting the iron 
sponge so obtained in an open hearth with pig iron. " On 
page 48 : " Mr. Blair claims great advantages for his appara
tus in saving of fuel. * The difficulty which besets this 
and all other modifications of dealing with iron in so fine a 
state of division as it exists in the sponge is its proneness to 
oxidation. Hitherto, it seems to me, the direct process, as it 
is termed, has met with the most success at Landore. The 
pi&, iron, atter being melted, has blocks of ore thrown in ; 
the carbon and silicon of the bath reduce the oxide, and the 
metallic iron is instantly taken up by the bath of liquid me
tal . Very different must be the action on sponge, which, 
when thrown into the furnace, will float on the melted pig, 
and, being exposed to carbonic acid at a very high tempera
ture, will to some extent infallibly be re-con..-erted into ox
ide. So far as I was able to learn, 2 parts of pig iron and 1 
of sponge lost about 20 per cent in the furnace. Now if it 
be true, as I have heard it stated, t;'at a mixture of wrought 
and pig iron can be fused in an open hearth with a loss of 6 
per cent, it follows that a considerable portion of the sponge 
used in Mr. Blair's process must be re-oxidized. The speci
mens of steel I had the opportunity of examining indicate 
entire success so far as a mere question of quality in the 
product is concerned. There seems to be no doubt that, in 
obtaining the sponge iron, Mr. Blair has made a notable step 
in a41vance of M. Chenot ; and I am far from wishing to be 
understood as expressing an unfavorable opinion on the fu
ture commercial merits of the scheme." 

As one interested with- Mr. Blair from the beginning in 
the carrying out of the mode of making iron and steel by 
the direct process, I would respectfully ask that you pub
lish this communication, which seems necessary as an expla
natory appendix to that )Jortion of Mr. Bell's paper which 
relates to the Blair process. We had the pleasure of a long 
visit from Mr. Bell in October last, nearly all of his time, 
during his three days in Pittsburgh, having been spent with 
us. Our books, showing the exact amount in pounds of 
every component of each charge, and the resulting product 
in pounds of every cast of steel made by us from the begin
ning, were thrown open to him and were freely and fully in
spected, as well by himself as by his son, Mr. Charles Bell, 
who assisted him in his observations. Every facility which 
any of ourselves enjoyed for seeing or knowing what was 
being done in and about every department of the works was 
cheerfully given him. our objl'ct (aside from showing de
served courtesy to so distinguished a stranger) bein&, to en
able him to criticize our operations with full knowledge of 
their details. While Mr. Bell says " so far as I was able to 
learn, " his means of knowing the exact facts were as ample 
as Mr. Blair's or my own. He saw that, never at any time, 
even for experimental purposes, had we made a cast of " 2  
parts pig and 1 part sponge. " In point of fact, as we never 
did use pig in anything approaching the above proportions, 
neitber Mr. Bell or any of ourselves know what the loss 
would be. 

For the week in which Mr. Bell's visit took place, the 
average quantity of pig metal used (in 11 casts) was 25-h"n
per cent of the total weight of material charged into the fur
nace ; and the last cast inspected by Mr. Bell, and made on 
the Saturday, was cu:nposed of 19-Ar per cent pig, 5ST\- pElr 
eent sponge, iSh per cent scrap steel from our own steel, 
and 9 per cent spLegeleisen. A tabular statement was taken 
off from the books, which Mr. Bell took with him, of casts 
made from the beginning (inclusive of the time when we 
w�re battling with the difficulties incident to working a new 
anl different melting furna.ee he. that of Mr. Siemens, Mr. 

I,itutifi' Jmtri,an. 
S .  having at that time refused to allow us to use his furnace 
unless we abandoned iron sponge, which he himself was then 
tryin&, to make). This statement shows that, of 691,883 Ibs. 
of the different metals charged into the furnace, 33M- per 
cent consisted of pig metal ; and the amount of steel made 
was 589,070 Ibs. , showing a loss of 14M per cent. 

The direct process at Landore, to which Mr. Bell refers, is 
that of Dr. -C. W. Siemens. Dr. Siemens uses th e ordinary 
open hearth furnace (not the rotator), and the steel is good 
enough for railway rails, and is used for that purpose, 1,000 
tuns of rails per week being about the average product. 

The materials consumed in making 2, 240 Ibs. of steel in 
the ingot amount to 2,961 lbs. on the average, and consist of 
1 .517 Ibs. Bessemer pig, 197 Ibs. spiegel eisen, 706 Ibs. scrap 
steel, 541 1bs. ore (60 per cent). Mr. Bell correctly describes 
the operation thus : " The pig iron, after being melted, has 
blocks of ore thrown in. The carbon and silicon of the balh 
reduce the oxide, and the metallic iron is instantly taken up 
by the bath of liquid metaL " He, however, adds : Very 
different must be " the action on sponge, which, when 
thrown into the furnace, will float on the melted pig ; and, 
being exposed to carbonic acid at a very high temperature, 
will, to some extent, infallibly be re-converted into oxide." 

When Mr. Bell was at our works he witnessed the fact 
that the iron sponge, wh�n thrown into the furnace, did not 
float on the melted pig ; and as it plunged and remained un
der the surface protected by the covering of the slag, it was 
not. exposed to the highly heated carbonic acid, and was 
therefore not oxidized to an undue extent. This remarkable 
and interesting fact was noticed and commented on with 
much pleasure by Mr. Bell at that time, as it had previously 
been a source of satisfaction to oursel ves, controvertin&" as 
it did, the theory of all and the experience of most parties. 

If you will permit me, I will remark that, if Mr. Siemens 
would first convert his 60 per cent ore into iron sponge, and 
make it the principal ingredient of his charge (instead of 
the highly priced and more deleterious pig metal), his ingots 
would cost him less per tun ; and instead of being useful 
only for rails, it would command $25 per tun more and could 
be used (as the Blair steel is) for all purposes, from homoge
neous metal up to tool steel . 

My object being, however, to make some necessary correc· 
tions of errors in the document of Mr. Bell, I ask you to give 
this communication the same publicity you do that paper. 

MORRISON FOSTER. Vice President. 
Blair Iron and Steel Company, Pittsburgh, Pa. 

• •••• 

A Simple S u rveyor's Ins'rumenl, 

To the Editor of the &ientijic American: 
I send you a diagram of a cheap and useful instrument, 

for the use of those who have ditching and leveling to do. 
Farmers and builders often need a ready means of taking 
levels and adjusting perpendicular and horizonial surfaces. 

The hypothenuse of the triangle is conveniently made 7i 
inches long, the other sides being 4i and 6 inches, respec
tively. A plummet indicates the correct position of the in
strument. It can readily be adapted for leveling horizontal 
surfaces, by adding a spirit level, as shown in the engraving. 

H. C. NAYLOR. 
Indianapolis, Ind. 

------------�.�'�.�I�.-------------
Parasites In Wasp Stings. 

To the Editor of the &ientiflo American : 

The other day while I was dissecting a wasp, I took out 
his sting and found upon it a parasite. It was oval in shape. 
Its legs had hairs around the joints and around the feet. Its 
head was small compared with the body. Its antenn(1J, two 
in number, consisted of two joints ; from .he end projected 
two hairs as long as the other part of the antennre. Its color 
was white. If among your readers there is any one who can 
inform me concerning this parasite, I would be very glad to 
hear from him. 

Plainfield, N. J. W.  D. M. 
• ••• • 

The Riner's Respirator. 

To tM Editor of tM Scientiflo American: 

As a respirator for miners, I propose a thin rubber mask, 
which would cover the nOlle and mouth, fitting so as to ex
clude all external gases. I further propose to have on the 
mask, in place of a nose, a rubber tube which would com
municate with a leathern vessel , resembling in appearance a 
knapsack, to be strapped to the shoulders. This leather 
vessel l!h"uld contain a mixture of the gases oxygen and ni-

trogen, which would be conducted to the nostrils by the tube. 
The mask should contain a seClond tube, to let the exhalation 
from the lungs escape ; and this second tube should have a 
valve, so that vapors could escape, but nothing euter. In a 
short time, these gases would be consumed by the miner ; 
and to rQmedy this, I propose to have large receivers in the 
vicinity of the workmen, so that the leathern vessels might be 
replenished with air. ANNA BLUNT. 

58 East 9th street, New York city. 
- .�. -

How to Take Observations at Sea d uring a FOl{. 

To the Editor of the Scientific American: 

Referring to the Schiller disaster, it strikes me that obser
vations could readily be taken from a captive balloon allowed 
to ascend above the strata of a dense fog. SUBSCRIBER. 

NO'IEL GAS APPARATUS AT THE PARIS GRAND OPERA 

The magnificent opera house lately completed in Paris, 
probably the finest structure of its class ill the world, con
tains a number of ingenious and novel improvements in the 
stage mechanism. The usual mode of i llumination by gas 
in theaters is attended with many disadvantages and consid
erable danger, fro:n the light scenery catching fire from the 
exposed flames. The foot lights also are a constant source 
of peril to ballet dancers wearing inflammable gauzy dress
es, while the current of heated air which they generate is 
especially distressing both to vocal organs and to the eyes. 
The gas flames in the French opera house are so arranged 
that the heat is entirely conducted away, while the flames 
themselves are inclosed in a glass chimney so constructed 

that. should it break, the gas to the 
burner is immediately shut off. We give 
herewith an engraving showing the con
struction of the burner. in which it will 
be remarked that the flame burns down
ward. A is the supply pipe, and B a 
suppc.rting tube beneath for the chim
ney, C. Through the tube, B, there is 
a blast of air driven, which draws down 
the fiame, and, at the same time, effec
tua:lly prevents the heating of the glass. 
Should the latter break, the end !!Iection 
of the tube, A, which is hinged, falls, 
thereby closing a valve and shutting off 
the supply. 

The footlights thus arranged are 
formed in sets of twelve, and number in 
all one hundred and twenty. Apparatus 
is provided whereby any one set or all 

may be lifted to the level of the stage or lowered beneath. 
• .•. a 

The Oc,elllslo .. ot" Hydroll:en by Palladium. 
" The well known les111t of Graham's experiments on palla

dium, and the large volume of gas absorbed when thin stril'S 
of this metal are made the terminals of a rather strong cur
rent of electricity, are familiar to all.  To demonstrate this 
fact to an audience or class has only lately been attempted, 
and I have devised a simple piece of apparatus, which I have 
used many times and have found to be correct and reliable, if 
the following directions are carefully carried out : Pure pal
ladium foils, measuring about one eighth of an inch in width 
and three inches long, are attached to stout piec�s of copper 
wire with hard solder ; these are passed through pieces of 
cork cut square, according to size of tank used. 

The strips are first heated in a Bunsen burner and allowed 
to cool. They are then coated with a thin shellac varnish 
(ordinary negati ve varnish thinned with alcohol answers the 
pnrpose) on one side only, by means of a camel's hair brush. 
Care should be taken to prevent the varnish from flowing on 
the opposite side, The strips are then placed in the lantern 
tank, about Qne and a half inches apart, with the varnished 
sides towards the sides of thEl tank and parallel to the light. 
The tank is filled with dilute sulphuric acid, and the wires 
.. om a battery of about four one-quart Bunsen cells are con
nected with the strips. 

Decomposition immediately takes place ; hydrogen is oc
cluded, 'producing a powerful cOlltraction in the palladium. 
By reversing the current, the hydrogen is discharged, and the 
phencmenon is repeated in the other strip. By these means 
the stripi undergo wonderful contortions. This simple ex
periment demonstrates the peculiar properties of this metal. " 
-L. H. Laudy, in the American Chemut. 

• ••• • 

IKPROVEMENT IN THE CONSTRUCTION OF PRISONS. 

Mr. Alfred B. Mullett, 
late government archi
tect, has patented an 
improvement in the con 
struction of prisons, 
shown herewith, which 
consists in combining 
two ranges of cells, C' 
C, with a partitioned or 
double corridor, G. The, 
heating apparatus is be
low, and the arrows 
show the courses of the, 
the air, which passes, 
through I'ach cell, and: 

out through the Tentilators, over the corridors, as shown. 
The arrangement appears to be an excellent one. 

• ••• • 

ALUM and plaster of,paris, well mixed in water and used in 
the liquid ata�e, fQl"JM f!, ha.rd CQIllposition and is a usef � 
cement . . 
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PRACTICAL lIIECHANISK. 

BY JOSHUA ROBE. 

NUHBBB XX v. 

HAND T URNING-BRASS WORK. 

For roughing out brass work, the beit and mOlit univer
sally applicable tool is that shown in Fig. 83, which is to 

brass work what the graver is to wrought iron or steel. The 
cutting point. A, is round-nosed. The hand rest should be 
set a little above the horizontal center of the work, and need 
not be close up to the work, because comparatively little 
power is required to cut brass and other soft metals, and 
therefore complete control can be had over the tool , even 
though its point of contact with the rest be some little dis
tance from its cutting point. The best method of holding 
and guiding is to place the forefinger of the left hand under 
the jaw of the hand rest. and to press the tool firmly to the 
face of the rest by the thumb, regulating the bight so that 
the cutting is performed at or a little below the horizontal 
center of the work. The tool point may thus be guided with 
comparative ease to turn paral lel, taper, or round or hollow 
curves, or any other desirable shape, except it be a square 
corner. Nor will it require much moving upon the face of 
the lathe rest, because its point of contact, being somewhat 
removed from the rest, gives to the tool point a comparative
ly wide range of movement. The exact requi!!ite distance 
for the rest to be from the work must, in each case, be deter
mined by the depth of the cut and the degree of hardness of 
the metal ; but ,lts a general rnle, it should be as distant as 
is compatible with a thorough control of the tool. The cut
ting end of this tool should be tempered to a light straw 
color. 

!!CJtAPERS 

To finish brass work, various shaped tools termed scrapers 
are employed. The term scraper, however, applies as much 
to the manner in which the tool is applied to the work as to 
its shape, since the s�me tool may, without alteration, be 
employed either as a scraping or a cutting tool, according to 
the angle of the top face (that is, the face which meets the 
shavings or cuttings) to a line drawn from the point of con
tact of the tool with the work to the center line of the work, 
and altogether irrespective of the angles of the two faces of 
the tool whose junction forms lhe cutting edge. To give, 
then, the degree of angle necessary to a cutting tool, irre
spective of the position in which it is held. is altogether val
ueless, as will be perceived by conSidering the following il-
111strations (Fig. 84), A being in each case a piece of work, 

and B, a tool. The tool edge, as applied in No. 1 ,  will act 
as a scraper ; whereas in No. 2 it  will act as a cutting tool. 

Now let us take a tool applied to flat surfaces, as in Fig. 

!IS, A representing a piece of flat metal. The tool. if applied 

as shown at B, would present a cutting edge, and as shown 
at C, a scraping edge, to the work, the tool being the same 
in both cases. The result of attempting to present the cut
ting edge, as at B, is that it would jar in consequence of the 
springing of the tool. 

The angle of the back or side face of any tool (that is, the 
face, A, in Fig. 86), either to the top face, B, or to the work, 

Yzj86. 

does not in any case determine its tendency to cut or scrape, 
but merely affects its capability of withstanding the strain 
and wear due to severing the metal which it cuts. Nor is 
there any definite angle at which the top face, B, to the work 
converts the edge from a cutting to a scraping one. A gen
eral idea may, however, be obtained by reference to Fig. 87, 
the line, A, being in each case one drawn from the center of 
the work to the point of contact between the tool edge and 
the work, C being the work, and B, the tool. It will be ob
served that the angle of the top face of the tool varies in 
eaeh case with the line, A. In position i,  the tool is a cut. 
ting aBe ; in 2, it is a scraper ; in 8, it is a tool which is a cut-

J titutifit �tutritau. 
ter and scraper combined, since it will actually perform both 
functions at one and the same time ; and in 4, it is a good 
cutting tool, the shapes and angles of the tools being the same 

in each case. Fig. 88 represents a flat scraper for finishing 
brass, A being in each case the cutting edge. Since the tool 
may be turned upside down, the end of this tool may be and 
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frequently is ground at an angle, especially in those cases 
where, for some required purpose, the tool is made of a par
ticular shape, such, for instance, as in the case of the tool 
shown in Fig. 89, the angle being shown at A. On all brass 

A\\\ 

Pin. 89. 
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work, it i�, however. better to dispense with any angle. Fig. 
90 represents a scraper (A being the cutting edge) designed ?j90. 

r'--__ m=Ii�II.II��i�I��IIIIII�III.---· 
for operating close down to the lathe center or in a square 
corner such as is formed at the junction of a head or collar 
upon a shaft or bolt. This tool may also be turned upside 
down, so as to form a right or left hand tool. 

Scrapers will cut more freely if applied to the work with 
the edges as left by the grindstone ; but if they are smoothed, 
after grinding, by the application of an oilstone, they will 
give to the work a much smoother and higher degree of fin
ish. They should be hardened right out for use on cast 
iron, and tempered to a straw color for brass work. If the 
scraper jars or chatters, as it will sometimes, by reason of 
its baving an excess of angle. as shown in Fig. 8 9,  or from 
the cutting end being ground too thin, a piece of leather, J)laeed between the tool and the face of the rest, will obviate 
the difficulty. 

Round or hollow curves may be finished truly and smoothly 
by simply scraping ; but parts that are parallel or straight 
upon their outer surfaces should, subsequent to the scraping, 
be lightly filed with a smooth file, the lathe running at a 
very high speed to prevent the file from cutting the work out 
of true. The file should, however, be kept clean of the cut
tings by either using a file card or cleaner. or by brushing 
the hand back and forth on the file, and then striking the 
latter lightly upon a block of wood or a piece of lead, the 
latter operation being much the more rapid, and sufficiently 
effect,ive for all save the very finest of work. If the filings 
are not cleaned from the file, they are apt to get locked in 
the file teeth and to cut scratches in the work. To prevent 
this, the file may be rubbed with chalk after every eight or 
ten strokes, and then cleaned as described. After filing the 
work, it may be polished with emery paper or emery cloth. 
The finer the paper and the more worn it is, the better and 
finer will be the finish it will give to the work ; for all metals 
polish best by being rubbed at a high speed with a thin film 
composed of fine particles of their own nature, as ivory is 
best polished by ivory powder, and wood by shavings cut 
from itself. To facilitate the obtaining the film of metal 
upon the emery paper, the latter may be oiled, to a very 
slight extent, by rubbing a greasy rag over it, which will 
cause the particles i t  at first cuts to adhere to its surface. 
Emery cloth is the best for highly finishing purposes, be
cause it will wear longer without becoming torn. It should 
be pressed hard against the work, and reversed in all direc
tions upon it, so as to wear all parts of its surface equally, 
and to distribute the metal film all over ; and the work should 
be revolved at as high a speed as possible, while the emery 
cloth is, during the first part of the polishing, kept in rapid 
motion upon the work backward and forward, so that the 
marks maae upon the work by the emery cloth will cross 
and recross eaeh other. When fine finishi.Jlg is to be per
formed, the emery cloth (or what is better, crocus cloth) 

should be pressed very lightly against the work and moved 
laterally very slowly. 

Round or hollow corners, or side faces of flanges, of either 
wrought or cast iron or brass. may be polished with grain 
emery and oil, applied to the work on the end of a piece of 
soft wood, the operation being as follows : The end of the 
wood to which the oil and emery is to be applied should be 
slightly disintegrated by being bruised l'7ith a hammer ; this 
will permit the oil and emery to enter into and be detained 
in the wood instead of passing away at the sides, as it other
wise would do, thus saving a large proportionate amount of 
material. The wood, being bruised, will also conform itself 
much more readily to the shape of curves, grooves, or cor
ners. The hand rest is then placed a short distance from 
the work, and the piece of wood rests upon it, usiug it as a 
fulcrum. The end of the wood should bear upon the work 
below the horizontal level of the center of the latter, so that 
depressing the end of the wood held in the hand employs it 
as a lever, placing considerable pressure against the work ; 
and the distance of the rest from the work allows the end of 
the piece of wood to have a reasonable range of lateral move
ment, without being moved upon the face of the lathe rest. 
The method of using the wood is the same as that employed 
in using emery cloth, except that it must, during the earlier 
stage of its application, be kept in very continuous lateral 
movement, or the grain emery will lodge in any small hollow 
specks which may exist in the metal, and hence cut small 
grooves in the work. Another exception is that the finishing 
must be performed with only such emery as may be embed
ded in the wood, and withoui the application of any oil ; 
el'lpecially are these directions necessary for cast iron or brass 
work . The work may then be wiped dry, and an extra polish 
imparted to it by the application of fine or worn and glazed 
emery cloth, moved slowly over its surfaces. 

------......... . ... .. ------

Genius vs. Capital. 

The great misforiune which causes the failure of many 
industriou!!, hard-working, correct people, in their efforts 
to benefit themselves and the world, is not so much their 
poverty, as many would have us believe, as their inability to 
interest others in their plans of business and progreBs. 
They frequently present schemes for the advancement of the 
arts and sciences, for the perfection of mechanical appliances, 
which have merit of an extraordinary commendable character, 
but which they are not able to bring into practical use be
cause they do not find patrons to recognize the value of their 
ingenuity. So, frequently, it occurs that much is lost be
cause it is not made available at the time of its inception. It 
is simply a miscarriage, in a physical sense. It is not owing 
to the poverty of the inventor. It may be owing to the lack 
of means ; but we hold that a man is not poor when he has a 
sufficient supply of energy and brains to illustrate fairly any 
new principle in the mechanic arts. Brains are two-fold 
more valuable than money. But the poverty exists on the 
part of those who are not able to see and apply the devices 
for progress which come up under this head . We do not 
censure a man for not entering enthusiastically into a scheme 
which he does not under!!tand, but we do censure men who, 
being favorably situated, cannot understand and assist a 
scheme which has merit and brains in its conception and ap
plication. 

Thus one man may be rich in devices, and another in ma 
terial wealth ; but they do not come together because the man 
of wealth, not having the brains of the inventor or projector 
of a scheme for progress. and not willing to inform himself, 
stands aloof and says to the inventor : " You are a poor fool 
-why should you bother me ?-I've no time to spend with 
you. If you have something so good as you represent it, why 
don't you prove it practically before the world, and not 
trouble us capitalists for means to assist you 1" 

Here is where the most wealthy man-the one who fur
nishes means for capital to double itself-becomes poor, and 
where he is humiliated, and depressed and discouraged, may 
be to the extent of distress, simply because he has not the 
" almighty dollar " to aid him. 

There is too much of this subject to be preached in one 
sermon, says the Trade Ret'iew, which we quote. 

• • •• •  

ANe_ Method oC Preparing Plaster oCParls Cor Cal!its 

Not a very long time since, some lucky individual struck 
upon the happy thought that plaster of Paris would be im
proved by mixing it with a solution of alum, and such in 
reality proved to be the case. This induced a Frenchman 
named Landrin to study the action of the alum in this case, 
and he arrived at the conclusion that its principal rdle was to 
convert any caustic lime, of which there is always more or 
lesii present, into a sulphate. Starting with this idea, he at
tempted to accomplish the same result by the use of other 
sulphates, and in this he succeeded. Next he tried the ef
fect of using j ust enough dilute sulphuric acid to effect this 
conVilrsion into sulphate, and afterwards calcining it. Fill.
ally, he ascertained that the quickest and simplest way was 
to immerse the un burnt gypsum for 15 minutes in water con
taining 8 or 10 per cent of sulphuric acid, and then calcine 
it. Prepared in this way, it set slowly, but made excellent 
casts, which were perfectly white, instead of the usual gray
ish tint. The latter effect is due to the destruction of a small 
amount of organic matter by the slight excess of sulphuric 
acid 

• . •. a 
J. A .  D. says : " A  clerical error occurs in your report of 

Mr. Wells' address on the distribution of wealth, in stating 
the average amount of property for each inhabitant in this 
country to be $6,000,based upon a grand total of $25,000,000, -
000. A glanee shows an error of one cipher, and the $6,000 
!!hould be $600." 
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IMPROVED POWER COUPLINGS. 
At the recent meeting of the Iron and Steel Institute of 

Great Britain, a paper on power couplings for rolling mills 
and other machinery, the joint production of Messrs. F. H. 
Varley an i Edward Furness, was read ; and its chief point 
was a description of a new means of controlling and revers
ing mills which receive their power from a continuously and 
uniformly driven shaft, where the lly wheel picks up the ac
cumulated momentum. This 
is accomplished by the means 
shown in our engravings, in 
which Fig. 1 shows the ordi
nary reversing gear, the shaft 
having an hydraulic coupling, 
the interior of which is shown 
in Fig. 2. The wheel, W,and 
the screw-shaped boss, S, is 
loose on the shaft, A ;  and the 
boss acts against a screw-faced 
cam, S l ,  at the end of the ram 
working in an hydraulic cylin
der, C, the packing, I I, being 
between the ram, shaft, and 
cylinder. The ram has lugs, 
G G, which move in slots 
which allow the ram to glide 
into the cylinder, but prevent 
the rotation of the ram. In
dia rubber balls, F F, are 
placed in the water of the 
cylinder. Upon motion being 
communicated to the shaft, A, 
in either direction of the arrows, by the clutch, it causes the 
cyliJl.der, C, and the ram, S 1 ,  to revolve together and drive 
the wheel, W, by the screw-shaped faces acting against one 
another like the horns of a common fork clutch. Now, 
should there arise any sudden strain on the wheel, W, the 
shaft, A, and the attachments to it will not receive the shock, 
but wil(continue to rotate,and the screw-shaped face, S l , of 
the ram, acting on the similarly screw-shaped boss, S, of the 
wheel, will force the ram into the cylInder, C, and compress 
the elastic material placed in the water, which will spread 
the force of the blow over a period of time 
and destroy its intensity ; and when an equi
librium of power is established, the ram, 
S l ,  will resume its original position by the 
screws gliding back over one another in 
proportion as the strain is reduced. It is 
preferred to make the pitch of the screws 
wide, so that the elastic material may be 
able to better overcome the resistance. 

The action of the coupling may be brief
ly described thus : The screw-shaped faces, 
S and 81 , act against one another as a com
mon fork clutch, and when the shaft, A, is 
in motion it carries round with it the cyl
inder, ram, and wheel ; if the wheel be re
tarded the shaft will continue to rotate, but 
in so doing forces the ram into the cylinder 
until the elastic material is compressed 
with a force equal to the resistance oppos
ing the rotation of the wheel ; when the 
obstacle is passed, the pressure in the cy lin
der will be in excess of the work then do-
ing,this accumulated pressure will be given 
out again and bring the wheel, W, which 
drives the mill, quickly to its original 
speed, and this is effected as gradually as 
the shock of the stoppage had been previously relieved by 
the form of the screw faces, S and S 1 ,  so that there i!5 neither 
concussion nor sudden strain in stopping or reversing. 

Figs. 3 and 4 show forms of right and left-handed screws 
combined, which can be used for forcing the ram into the 
cylinder, supposing the shaft to be driven in either direction. 

• .•. a 

IMPROVED BARREL HO OP. 

We illustrate herewith a strong and cheap hoop for fasten
ing on kegs, pails, tubs, and other similar packages. The de-

Piq 1 
0/ 

J titutifit �mtritau. 
represents the extremities locked together. One end has a 
tongue, A, and a slot, B, the projecting piece caused by the 
cutting of said slot at three sides being bent to the rear. The 
opposite end has also a slot, C, similar to B, the piece being, 
however, turned to the front, and another opening, D, from 
the interior of which the metal is altogether removed. In 
locking the ends the tongue, A, enters the opening, D, as in
dicated by dotted l ines in Fig. 2, and the projecting piece of 

VARLEY AND FURNESS' POWER COUPLING. 

slot, B, enters slot, C, and moe vcrs(1. When the fastening 
is to be extra strong, for large packages, a series of two or 
more slots, like B C, can be made. This makes a firm, 
tight joint, with no ends exposed and liable to be turned back, 
the hoops being so broken iu rolling the barrel. 

The device is claimed to be stronger than the hoop fastell. 
ings now in use, because it presents a greater surface to the 
strain. It may also be adapted to serve as a bale tie, and in 
many other cases where a fastening of the ends of bands is 
necessary. If desired, the hoop can be removed from the 

S E C T I O N  

barrel and opened, when it is ready to be applied to another 
cask in as good condition as when first used. 

Patented throuJ"h the Scientific American Patent Agency, 
April 27, 1875. For further particulars address the inven
tor, Mr. Leopold Weil, 18 Market street, Chicago, Ill. 

• ••• • 

ABBE'S DISH AND VEGETABLE DRAINER • 

Dishes, when laid aside to drain in a pan or sink, frequent-

herewith illustrated is an attachment to the ordinary dish 
pan, into which the dishes are placed to drain as washed, the 
water dripping from them through the bottom of the recep
tacle and into the pan below. 

The device consists of a crescent-shaped pan, A, which is 
supplied with suitable lugs by which it is attached on the 
edge of the dish pan, the bottom of which is perforated. As 
shown in the engraving, the articles are placed in this pan, 

where they drain quickly and 
thoroughly. The attachment 
may also be used as a colander 
for draining the water from ve 
getables. Three sizes of the in
vention are now constructed. 

Patented December 15, 1874. 
For further information address 
the patentee, Mr. J. R. Abbe, 
Providence, R. I. 

----------�------

Tb e  Eagle Wing Propeller. 

We recently witnessed a trial 
of Judge Patterson's new screw 
propeller the Eagle Wing, to 
which reference has lately been 
made in a letter of Mr. R. H. 
Buel, published in our advertis
ing columns. The screw (of 12 
feet diameter) was placed in th o 
New York Herald steam yacht 
which vessel steamed about the 
harbor for some hours, in order 
that her speed might be tested 

over measured distances. The best time made was a dis
tance of two and a half miles in ten minutes. The propel
ler worked with remarkable smoothness, the after part of 
the boat being almost entirely free from the vibration ordi
narily noticeable under like circumstances. 

• ••• • 

FULLER'S COMBINATION PACKING. 
A new packing is represented in the annexed engraving, 

by the use of which lluted rods are prevented, and which 
may be employed on all kinds of steam engines, pumps, 

presses, etc. It is claimed to produce less 
friction on the rod or stem. and to be of 
much greater efficiency than any other 
packing now in the market. 

It is composed of a coil of hemp rope, A, 
and a coil of rope, B, made of rubber cloth. 
The hemp is well filled with pulverized 
soapstone. Both rope!5 are wound around a 
mandrel of the size of the rod or shaft to be 
inclosed, and then surrounded by a casing, 
which consists of a rubber tube, C, enve
l oped in canviLs or otherllexible material, D. 
The piece is then cut off square so as to fill 
the stuffing box. The packing may be set 
in place by cutting it open longitudinally, 
either in parallel direction to its axis, or ob
liquely, as shown in the illustration. 

The device is elastic, and is made to hug 
the shaft or rod by screwing down the 
gland. The rubber casing keeps the coils 
in place, and the soapstone combined with 
the hemp prevents friction. The inventor 
informs us that one set of packing has been 
used in freight and passenger locomotives 
for from four to six months, and in sta-
tionary engines for from eight to twelve 

months, requiring tightening but once a month. 
The invention is simple and appears to be durable, while 

its friction-reducing qualities will probably render it, in 
large measure, a preventive of wear upon the moving me
chanism. 

Patented through the Scientific American Patent Agency, 

January 13, 1874. For further particulars address the inven

tor, Mr. C. H. Fuller, -.Akron, Ohio . 
• ••• • 

vice, which is both simple and ingenious, may be entire- Twenty-cour Hours at Sea In a LICe Preserver. 

ly made by machinery and placed in the cooper's hands Captain Boy ton, whose daring exploits as an pxhibitor of 

complete in itself, no hammering being necessary to put it to- the new life-preserving dress we have heretofore mentioned , 

gether for driving on the barrel. It requires no rivets ; and ly slide one upon the other, and become chipped and cracked ; lately accomplished a greater feat than ever before, namely, 

hence the labor of making holes and of securing such fas- while occasionally, even when carefully piled, an accidental \ the crossing of the English Channel. He �tarted from 

tenings is obviated, thus saving time and expense. Fig. 1 blow may result in the overthrow of the heap and consequent Boulogne in France at 2.30 A. M. , and paddl�d hlmself across 

shows the manner in which the ends are formed, and Fig. 2 wholesale breakages or injury to the china. The invention the sea, 25 miles, to Folkestone, England, III 24 hours. 
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J citutific jmtriclu. 
TlIE HOMES OF T lIE  WORKING CLASSES. 

There is little doubt that, in many of our 
large cities, building houses for the wealthy 
has been overdone ; and it would be fortunate 
for New York if the capital invested in hun
dreds of blocks of many -storied mansions, fit 
only for men of large fortune, could be re
covered and devoted to the erection of dwell
ings for persons of mojerate means. It is 
better to build houses worth $600 or $700 a 
year, and readily find tenants or purchasers, 
than to have a square mile of empty palaces 
on hand, and to mortgage them to pay the 
taxes. The city of Philadelphia is noticeable 
for the large number of convenient houses of 
moderate pretensions which are to be found 
in all its wards ; and the mutual help princi
ple has done much to encourage the develop
ment of such investments, the Quaker City 
having 500 or more building societies and loan 
associations. In 1874 there were built in Phil
adelphia 4,439 houses, under the auspices of 
the loan associations ; and during the past four 
years 19, 120 were put up-ll,162 being two
story or less, 7 ,831 three-story, and 127 four
story. Boston, with half the population, erect
ed in the last few years more than one fifth 
fewer than Philadelphia. But the separate 
home system, as exhibited in the buildings of 
the Quaker City, is being extensively copied. 
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usual proportion of money loaned by the bank 
on lots was not sufficient to erect buildings of a 

construction permittad by the fire laws. Yet 
mere brick walls, without secure roofs, floors. 
ceilings, etc.,  were believed to be but little bet� 

ter as security for money loaned than the same 
buildings with wooden exterior walls. For the 
purpose of ascertaining how cheaply, approxi
mately, fireproof buildings adapted to various 
classes could be obtained, the Merchants', Far
mers', and Mechanics' Savings Bank, on the 15th 
of October, 1874, published a circular offering a 
prize of $1 ,000 for the best set of plans and 
specifications for a dwelling of not less than five 
rooms, and a capacity of not less than 5,500 cu
bic feet, and of a store and dwelling combined, 
for use on such thoroughfares as Archer and 
Milwaukee avenues , to contain not less than 
30,000 cubic feet of space. with price and pro
posals to build one or fifty of either or both 
buildings. More than thirty sets of plans and 
communications were received previcus to Janu
ary 1, 1875. A committee examined these plans 
and made an award of the prize to A. J. Smith, 
architect and contractor, of 338 West Randolph 
street, Chicago, for plans of a one-story house, 
20x43, cost $1,200 ; .  a two-story house, 18x26, 
cost $1 , 700 ; and a two·story store and dwelling, 
22x57, cost $3,600. We have already described 
and illustrated some portions of Mr. Smith's sys-
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PRIZE PLANS OF A TWO-STORY DOUBLE FIREPROOF HOUSE, WITH STORES, TO COST $3,600. 
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PLAN OF A TWO-STORY BRICK FIREPROOF H OUSE TO COST $1,'TvO. 
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in the city of Chi
cago. At the time 
of the great fire 
its loans in the 
city amounted to 
$240,000. For
ty buildings, on 
which, with lots, 
it had made 

.-=== __ -===_ .. _���-E3I .. loans, were de
SCALE L6 fT. T.O I I N. atroyed, but as 

the lots without the buildings were worth more than the 
amount loaned on each independent of the buildings, the 
bank did not lose a dollar. The loans were mostly to depo
sitors in the bank, and the buildings were mostly cottages. 
After the second fire, a city ordinance was passed, prohibiting 
the erection of wooden buildings within the limits of the 
city. Many depositors in the bank found themselves pos
sessed of lots which, by reason of the increased cost of 
building brick outer walls, they were unable to utilize. The 

NEW STYLE PHILADELPHIA FIREPROOF HOUSE. 
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portance of the 
matter induces 
us to give here 
complete details 
a n d  ill ustra
tions. 

The one story 
dwelling houee 
is a brick build-
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ing, 42x20, of l •• ��IIEi� .... ��.�.II .. five rooms, con- .. �- c • •  , .. =-" :" 
sisting of parlor, 
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13x12, dining room, 
13 feet 5 inches x 16 
feet 6 inches, ki tch
en,10x10 feet 6 inch
es, and two bed
rooms, 10x6 feet () 
inches each. The 
hight of each room 
will be 10 feet in the 
clear between floor 
and ceiling. An im
portant feature in 
this plan is that, 
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should a fire occur in the front room of the building, the 

rear portion may be preserved intact, and vice versa. The 

out�ide walls are hollow from foundation to roof. The fioor, 

bell.ms, and rafters are woud, protected from fire by concrete 

one and one half inches on the ceilings and underneath the 

floors, and the roof is covered with tin on the top of the 

concrete. Thorough ventilation is provided. by fiues adj oin· 

ing the fire flues . and topped out in the chimney. There is 

an air space ventil ated underneath the ground floor, pr€vent

ing dampness from ari!ing ; and there iq also an air space 

ventilated between the ceilings and roof, to prevent the heat 

of summer from affecting the rooms. The fire tiues will be 

hned with burnt clay pipes, eight inches square, to prevent 

tires from defective flues. There will be a drain pipe, con

nected with sinks and closets, and with main sewer, to carry 

off all surface water, sl()p·, etc. 
The two-story d welling is a 

building 26 feet 6 inches x 18 
feet, with five rooms, two on 
ihe ground or principal fioor, 
and three on the upper floor, 
the sizeI' of which are : Parlor, 
1 2  x 10 ; kitchen, 12 x 12. The 
three upper rooms are for bed 
rooms, the sizes of which are, 
respectively, 1 1  x 9, 8 feet 9 
inches x 7 feet 9 inches, and 8 
filet 9 inches x 7 feet 9 inches. 

This building has a cellar for 
eoal and wood, and fitted np 
with water closet. The size of 
cellar within walls will be 12 
x12. The upper story will be 
II feet in hight, and the princi · 
pal story 10 feet ; the ceHar 6 
feet 6 inches. 

The building w ith store and 
dwelling combine.:l is 25x59. 
The entire principal story is 
occupied with store room. The 
upper story is di vided into seven 
rooms, consisting of two par-
lors, llx12  each, bedroom, 11 feet x10 feet 6 inches, bed
room, 13 feet x 9 feet 6 inches, bedroom, 10 feet 6 inches x 9 
feet 6 inches, kitchen; 18 feet x 11 feet 1 inch, dining room, 
18 fo)et x 11 feet 1 inch . 

Four model brick buildings are now being erected on Sac
ramento street, and wi ll be kno I'I'n as Saeramento terrace, 
besides seventeen others in very desirable sections of the 
cit.". The exterior walls are hollow, one being eight inches 
thick, the other four, with a space of thretl inches between. 
The sheIla are tied together with wrought iron bolts. All 
rafters and floor beams are protected from above and below 
by artificial stone plastering one and a half inches thick,and 
11.0 wooden lathing or furring is allowed . E�ch house is fur
nished with a bath room, alld also a white stone front stoop, 
stone sills, and terra cotta caps. The fac;adel'l are painted, 
and the brick cornices and water pipes are brought into re
lief by having a darker coating. The purchaser is required 
to pay down a given sum at the time of purchasing, and can 
then give a mortgage for one half tIle entire amount, and 
pay the remainder in monthly instalments . Over fifty &eres 
• f ground have been bought near the West Side Parks, up
on which houses of these general plans will be erected. 

One of the most striking features of these buildings is the 
fireproof plastering, which is o.pplied as follows : A twelve
penny nail is driven into bottom of joist, less say three fourths 
of an inch, every three or four inches ; an endless strand of 
strong wire is then wound once around the head of a nail, 
and passes from one to tke other. A movable platform is 
then built, the top surface of which is one and a quarter 
inches from lower line of ceiling joist. This concrete mate
r ial is then put in from top of joist on to platform, say from 
one and a half to two inches in thickness. As soon as th e  
plaster sets, the platform is lowered, moved along, and re
adj usted ,  etc. A man weighing two hundred pouDds has 
walked and stamped on this plastering in thirty minutes after 
it. has been put on. By a  little different method of applying 
the wire, and arranging the strandll half an inch apart, it 
can be plastered in the ordinary way from the under side. 

The composition, when put in from the top, is  as follows : 
About one half  cinders, crushed furnace slag. or brick bats ; 
one fourth ordinary good plastering hair mortar ; and one 
fourth coarse, strong plaster of Paris. It will be observed 
there is no plastering from the underside, except putting on 
the hard finish-the platform forming the surface to receive 
the hard finish. 

This is considered, to all intents and purposes. a fireproof 
plastering, and would, in all ordinary cases, prevent fire 
from communicating with the joist. 

• ·e . •  
Lining Bollera wUh Copper. 

M. F. Pupka, a Viennese engineer, gives the following 
facts regarding experiments in lining steam boilers with 
sheet!! of oopper in order to hinder incrustation : Of the three 
plates which formed the bottom of a locomotive boil er, the 
two at the ends were covered with a sheet of copper 0 ·04 inch 
ill. thickness. the middle one being left bare. The machine 
was used steadily for two ye us and in districts where the 
water is of exceasively bad quality. On removing the tubes 
recently a layer of incrustation 4 inches thick was found on 
tae iron surface, while a deposit varying from only 0. 08 to 0.12 
inch thick apprared on the copper. The iron also was eor 
�oded in many placel to a depth of 0-()2 inch, But the copper 
had remained perfectly clean and brl£"ht. The texture of the 

J citutific �mtritJII. 
incrustations showed larger grains on the iron thaJl. on the 
copper. 
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TRE RADIOMETER. 

'Ve have already mentioned the important inveJl.tiOD , by 
Profelsor Crookes, of a motor actuated by solar light radia· 
tion, exhibited at a recent 80iree of the Royal SOCiety, Lon· 
don. We give herewith illustrations of this wonderfully 
sensitive machine. 

Mr. Crookes began by stating that, in the paper which he 
had pre viously read to the society, he had made known how 
a ltlver arm of pith, delicately suspended in a very perfect 
vacuum, was repelled by the impact of light or radiaJl.t heat. 
A great condition of Euccess in the experiments was to work 
with the highest possible rarefication ; consequently the lever 
arms were suspended in glass bulbs from which the air had 

PROFESSOR CROOKES' RADIOMETO.-Fig. 1. 
been exhausted by means of the Sprengel pump, whieh gives 
a far more perfect vacuum than can be obtainud by thu use 
of any other apparatus. Until \hese experiments were made 
it was supposed that light had no action upon a lever arm 
of small ponderollity susp&lded in vacuo. Indeed, the cir. 
cumstance that light could not turn a lever arm so suspended 
has been quoted in standard scientific text books, by Dr. Bal
four Stewart and others, as one point in the long chain of evi. 
d ence against the truth of Newton'a emission theory of light. 

Mr. Crooke!! has since exhibited a bar of pith suspended by 
a cocoon fiber in a large gl801!B bulb very well exhausted. 
When a lighted candle was placed about 2 inches from this 
bulb, the pith bar belran to s win&" to II.nd fro, the swing gra· 
dually inereasing in amplitude until the dead center was 
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passed over, when several complete revolutions were made. 
The torsion of the suspended fiber then offered resistance to 
the revolutions, after which the bar began to tum in the op. 
posite direction, and so on alternately. These movements 
were kept up with energy and retSularity so long as the can
dle continued to bum. Whea instead. of a candle a piece of 
ice was placed near the bulb, one end of the lever arm came 

toward it as if attracted ; but the truth was, as explained by 
Mr. Crookes, that radiant heat was acting upon the pith bar 
from all parts of the room, and that the presentation of the 
piece of ice lowered the radiation on one side ; consequently 
the movement w&s really caused by repulsion frllm the oppo. 
site direction . 

In order to measure some of these effects, Mr. Cro<>kes 
uses a piece of tubular glass apparatus in the shape of an 
inverted T, Fig. 1, containing a horizontal glass beam, sus
pended by a very fine glass thread. At the extremities of 
the beam were attached the substances to be subjected to ex
periment. In the center of the beam was a small mirror 
from which a ray of light was reflected on to a graduated 
scale, jUllt as in Sir William Thomson's reflecting gftlvano
me�er. Thus the amount of repulsion produced could be 
measured. The advantage which a glass thread possesses 

over a cocoon fiber is that the 
index always goes back to 
zero. The fiber used to sus
pend the arms are so excessive
ly fine that, when the end of 
one of them is held in the 
hand, the fiber usually curves 
upwards like a cobweb until 
the other end of it floats al
most vertically in the air. 

As the vacuum becomes less 
perfect, the repulsion grows 
less, until at last the neutral 
point is reached, where there is 
no action at all. If still more 
air be then admitted, attrae
tion instead of repulsion sets in. 
The b.�rometric pressure of the 
neutral point varies with the 
density of the suspended sub

stance on which the radiation 
falls ; it varies also with the 
ratio of its mass to its surface, 
and with several other condi
tions. Thus the neutral point 
for a thin surface of pith be-

ing low, while that for a moderately thick piece of plati
num is high, it follows that, with a rareficatlon intermediate 
between these two points, pith will be repelled while plati
num wiil be attracted by the same power of radiation. Mr. 
Crookes proved this e;xperimentally, by showing simultaneous 
attraction and repulsion by the same ray of light. 

When these experiments were first made known, some of 
the observers trilld to account for the effects by the assumed 
action of feeble air currents or of electricity, but both these 
hypotheses were considered by Mr. Crookes to be abundant· 
ly diilproved. Profe8ll0r Osborne Reynolds suglrested that 
the movement might be due to evaporation and conden!ation 
at the surface of the suspended body. Mr. Crookes had a 
thick and strong bulb blown at the end of a piece of difficult 
ly fusible green glass, specially made for boiler gages. In it 
he supported a thin bar of aluminum at the end of a long 
platinllm wire, the upper end of which wire was pas�ed 
through the top of the tube and Willi sealed, for electriclI.l pur
po.es. The apparatus was sealed by fusion to the Sprengel 
pump, and the exhaustion was kept going on for two days, un
til an induction 'lpark refu�ed 1.0 pass across the vacuum . 
During this time the bulb and its contents were several 
times raised to a dull red heat. At the end of the two days ' 
exha.ustion, the aluminum bar was found to behave in the 
same manner as , but in a stronger degree than, it would in a 
less perfectly exhausted apparlltus. namely, it was repelled 
by heat of low intensity and attracted by cold.  

The most remarkable of all the facts made known by Mr. 
Crooke8 was an apparent difference between the action of ra
diant light and radiant heat. At the highe�t exhaustions, 
dark heat � ppeared to act almost equally on white pith and 
on pith coated with lampblack, repelling either with about 
the Sllme force ; but strange to say, the lumiaous rays re
pelled the black surface with more energy than the white 
one. This is all the mere remarkable because, light being 
rllfiected from a white surface, it might have been supposed 
that the consequent rebound would have repelled the white 
surface more than the black one. 

The Ilpparatus is shown in Fig. 2, and consists of four 
arms suspended on a steel point rllSti ng on a cap, so that the 
arms are able to revolve horizontally upon their central pivot, 
just the same, in fact, as the arms of an anemometer revolve. 
To the ext remity of each arm of straw,in the apparatus made 
by Mr. Crookes. is fastened a disk of pith,white on one side  
and black on the other, the black surfaces of all the disks 
facing the lIame way ; the pith disks are each about the size 
of a sixpence. The whole arrangement is inclosed in a glass 
globe, which is then exhausted to the highest attainable 
point and hermetically sealed . 

This arrangement rotates with more or less velocity under 
the actien of light . With one of the instruments, the arms 
revolved once in 182 seconds when a candle fipme was placed 
at a distance of 20 inches. When the same candle was 
placed at a distance of 10 inches, one revol ution in 45 seconds 
was the result ; and at 5 inches, one revolution was given in 
11 seconds . Thus it wilJ be Eeen that the mechanical effect 
varies almost e:J.actly inversely with the square of the dis
tance, so that the theory and the experiment coincide as to 
taeir rllsult!l. 

In these experiments )1r. Crookes had to be very careful to 
guard against the effects of undesired radiation . The lighted 
sun burners of the roof of the hall of the Royal SOCiety in
terfered with lOme of the results, and a candle placed ill
caubiously near his bulbs would send the eontents of some 
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J tieutifit Jtutritau. 
o f  them spinning. A s  the velocity with which they spin va- high backs. These may b e  purchased a s  low a s  ten dollars 

ries with the intensity of the light, in these inst raments we apiece, and may well take the place of the much more expen

have a new form of actinometer. At present th�re is no sive stuffed easy chairs. 

good and scientifically exact method of making actinometri- We prefer a wooden top covered with a handsome cloth, 

cal measurements ; but these discoveries may possibly result to a marble slab, for a tablQ. There is something cold and 

in the production of a more pilrfect instrument for this pur- uncozy about marble ; it makes us think of a burial tablet, 

pose.-The Engineer .  such as one sees in country churches. 
_______ ........ • About the cloth we shall have something to say in another 

HOUSEHOLD HINTS .••• II. paper ; but j ust here we desire to remark that a number of 

We have often wondered by what powers of designing the small tables, on which one can place ornamellts without fear 

makers of moderate priced furniture contrive to make chairs of obscuring either inlaid work or fancy marble, can be ar
ranged about a room so as to be much more ornamental than 

and sofas, as a rule, in such outrageously uncomfortable 
one large table deposited in the center. Stand s of very pretty 

shapes. Why, indeed, should chairs be constructed with 
and graceful shape can be obtained, made of bamboo. TJaese 

seats inclining forward, or with backs hollowed in below and 
are quite cheap, and their light yellow color contrasts nicely 

protruding above, so as to furnish support to but two points, 
with the darker wood of tile heavier furniture. We have 

and these exactly beneath the shoulder blades ? It is a posi. 
• seen very tasteful home-made table<;! of cane, dried and 

tive labor to sit in such chairs, and no amount of disguise, in.the 
varnished ; also of white wood, ornamented with bracket 

shape of fancy covering or upholstery, should ever beguile a 
saw carvings. Holly wood , i f  attainable, when smoothed can 

person into purchasing one. The proper shape for a chair is 
be painted upon in water colors and afterwards varnished ; or 

a broad, moderately low seat inclined rearward, and the back 
the material may be even pine painted black, and have fall 

should be j ust the reverse of the form aboTe described-in 
other words it should conform to the natural curvature of the leaves arranged upon it in pretty desi gns, and then covered 

with two or three coats of copal varnish . 
spine. The frame becomes a support and comfortable rest for 
h b d h'l th 

. ' t  t d 
. t h th h ld In arranging furniture about a room, bear in mind th at it 

t e o  y, w 1 6 0 erwlse l s en encY ls 0 pus e s  ou ers . .  h 
. 

d h'l th 1 t f th l'd ' th is not necessary to push every article prImlv out to t e Sides, 
forwar w l e e ower par 0 e person s I es In e . . ' 

d· t' th t th It ' th t th t .so that sofail and chaIrS look as If they were gl ued to the 
same Irec IOn on e sea , e resu IS a e occupan 

. h 't b k '  d h ld d 't' 1 wall. ' Pull them out ; put a sofa across one corner ; stand 
must elt er Sl ae In a roun -s ou ere POSI lOn, or e se - . ,  . . 
b 1 h· If th d f th t l '  b th the ,big easy chair in the lIgat, With a lIttle table close by, 

a ance Imse on e very e g-e 0 e sea ; In 0 cases . . .  
fi d· h' If  th f f t bl 'l'h hand y for sewmg or books ; leave a chaIr or two m front of 

n mg Imse e reverse 0 com or a e.  e same re- . . 
h 

. 
h h 

I 1 t f d 
. 11 to th d ' th the sofa ; and m general so dIspose t e articl es t at t e 

mar rs app y 0 so as, an especlll. y ose mil. e WI . . 
. ht b k d '  th tt thi f h' h room shall not appear as if Its owners never entered It save 

8traIg ac s an m e pre y go c orms- w IC are now . ,  . .  f h· bl B ' f ' t  f f t d b ' ' t  on ceremomal occaSIOns. Whether a room IS pleaSIng and 
so as lona e. uyIng urm ure or com or an uymg I . 
f 1 k d' ff t tt 

. 
f t th 

. d' t' t cosy or not does not depend upon the elegance or costlmess 
or 00 s are very I eren mil. erS-ln ac , ere IS a IS mc . . 1 f f ' t h' h 

. 
to th b t '  1 of its fittings. The simplest furmture,lf tastefully arranged 

c ass 0 urm ure w IC IS gorgeous II eye u simp e . .  
d t th b d It ' 1 d '  h't od h . as regards color and pOSItIOn, often looks better than the 

martyr om 0 e 0 y. Inc u es pme or w I ewo c aIrS, . ,  . 
d · th .,,} t f P '  'ld' d t' h' h ' handsomest products of the cab met maker B �klll. hI our 

covere WI I-as er 0 arIS, gl mg, an sa m, w IC are . ,  . 

b d . d b  t t t ' t ' d dl 
. 

t f next paper, we shall diSCUSS a few Simple styles of curtams 
meant to e a mIre u no 0 Sl m ;  an an en ess varle y o . 
brass-mounted tables, footstools, cabinets, and like objects and decoratIOns. 

the co�t of which appears to augment in exactly invese ratio -------...... 'iI.H ...... -------

to their utility. With such, we have nothing to dQ here. 
We propose simply to talk about articles that can be used. 
and used comfortably. 

For stuffing furniture, there is nothing equal to good 
white curled horse hair. It will last indefinitely, for it is  
susceptible to  almost perpetual regeneration. Thera is no 
economy whatever in paying twenty or thirty dollars less for 
a set which is filled with tow, moss, excelsior, or any other 
of the numerous materials used as substitutes. To be sure, 
the articles look exactly as well in the beginning as if stuffed 
with hair ; but a year's wear, evidenced by the sunken seats 
and cushions, will speedily show the difference. It is better 
to select furniture before it is covered, as then a smllll hole, 
surreptitiously, if need be, poked in the side of a seat or 
back, will soon prove whether the salesman's too frequent 
protestations that " we use only the best hair " are founded 
upon fancy or on fact . 

While horse hair is most suitable for the inside, we have 
very little liking for the same material made into cloth as a 
covering for the exterior, although it is the most enduring of 
all materials. Hair cloth is black ; and as' the articles upon 
which it is used are the principal objects in the room, the 
general effect to our minds is funereal and deprQssing. The 
heavy deep shade cannot, when in such masses, be accepta
bly toned down by contrlLBts, nor can it be enlivened so that 
the general appearance of the room is rendered bright and 
cheerful. 

Good stout woolen reps are among the best fabrics to wear. 
Silk rep is just the reverse, while not one person ont of ten 
can tell the difference in the fabrics across a room. Plush is 
also very strong and lasting, though it is not suitable for a 
modestly furnished room. Satine, though not equal to rep 
in wearing qualities, showing spots and dirt much easier, is 
by some considered handsome, and probably is better s uited 
than the latter for a parlor. 

In regard to color, the hues of the carpet, unless Turkish 
rugs are used, and that of the wall paper are Itgain to be 
taken into consideration. With a gray toned wall and car
pet, crimson is the proper shade for the furniture. Blue 
looks nicely with a rich dark carpet having no green in it, 
or with It blue carpet of a harmonizing shade. Crimson or 
green furniture accords well with either brown or green car
peting. Brown upholstery requires a green carpet. Cover
ing furniture with two distinct colors or shades is now quite 
common, and is preferred by many to a single shade or color 
throughout. 'fhe body of the piece is upholstered in gray 
rep, for example, and the edges surrounded with blue puff
ings. There is a variety of pretty combinations of colors, 4ilf 
which in such a case advantage may be taken. Deep blue 
and golden brown, chocolate and bright blue, gray and pink, 
maroon and warm green, claret and buff, are instances in 
which the tints make pleasing contrasts. 

Wood work enriched with gilding is now extensively 
made, and even enters into the construction of the cheapest 
grades of furniture. We do not counsel its purchase, as the 
gilding, especially in cheap goods, wears off very easily, leav
ing the articles badly defaced. A few pieces of furniture 
about the room differing from the principal set will bil 
found to give a pleasant and furniilhed look to the apartment. 
A very neat chair, made by the Shakers and at some of the 
penitentiaries, is now lold at from five to ten dollars. It has 
a light though stout wooden frame, of simple pattern ; and 
the !le&t and bltck are made of plaited webbing of two colors, 
either red and blue, or green with gray or black. One red 
chair of this kind makes an attractive spot of color to a room 
furnished. in green. Then there ar-e the so· called OlIiental 
chairs, something after the oamp stool pattern and having 

Miniat ure Steam E nglnll8 Cor LtgJat Work. 
We have frequently statQd our belief that there is It grow

ing want in the community for small steam engines, machines 
of one horse po wer and under, whish might advantltgeously 
sen'e as a source of power in a variety of uses. As no great
er skill would be requi red in the gellerati.:m of lIuch power 
than in the boiling of a teakettle. it would seem tha.t a sim
ple steam engine, driven by a boiler th.,roughly protected 
against explosion, might find employment both as a dome5tic 
motor and for light work in the shop. It could turn wringer3, 
churns, washing machines, or ice cream freeaers, run coffee 
mills, pump water through a houfe, actuate foot lathes, 
scroll saws, or light box-making macls.inery, run knitting or 
sewing machines, turn a grindstone or emery wheel, work 
ventilating fans, hand thrashing machines, cutters, meat or 
feed choppers, or sausage machines, drive .mall blowers for 
pneumatic dispatch tubes in a building, or for a blacksmith's 
forge, or compress air or work an air pump on a small scale 
in the laboratory. These are but a few (If the applications 
which sug�est themselves as we write, and the reader will 
doubtless b� able to recall many more. 

The principal obstlLCle to the employment of the steam en
gine hitherto, for lIuch uses as above detailed, has been its 
cost. No manufacturer. so far as we are aWltre, hal!! ere this 
prepared the necessary patterns and mechanism for producing 
small engines on a large scale, so as to allow of their sale at 
low rates, so that there has been no way o f  obtaining the ma
chines save by employing workmen esp<'cially to build the 
same, a course involving considerable expense. 

A couple of small engines have, however, recently been for
warded to us for examination, whi �h, if we may take them as 
specimens of the general product of their manufactllrer, abun
dantly prove that he has r'lad our oft repeated assurance 
that such motors were in demand, and is taking proper stllpS 
to meet it. 

' 

The two engines submitted to us are certainly admirable 
piece .. of mechanism. One would proba'bly develop half a 
horse power, perhaps more, Itnd the other, which is running 
at full speed on our desk as we write, is i.tended as a toy. 
The larger machine hM It copper boiler, 10 inches in diameter 
by 18 inches high, with furnace and all necesllary gages and 
fittings. The cylinder of the horizontal slide valve engine 
is 1t by 2t inches, and the fly wheel 12 inches in diameter. 
The small engine is of similar type and is furnished as per
fectly and in as workmanlike a manner as if made entirely 
by hand. 

The miniature sizes of engines are of course designed more 
as playthings for the boys ; but the maker. Mr. George Parr of 
Buffalo, N. Y.,  has devised an ingenious way of rendering 
them at the same time a really valuable s01l.rce of knowledge. 
To this end, besides finililhed machines, he prepares rough 
castings which he furnishes at reduced priees. These por
tions require no expensive nor elaborate tools to finish them . 
Any youth with a little mechanical skill can easily trim them , 
and then, putting them together, build his eJl.gine for himself. 
This we think an excellent plan, ami Olle which cannot but 
result in the young machinist gaining ideas certain to be of 
much practical use to him in the future. 

Mr. Parr's advertisement may be found in another column. 
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DECISION. OF THE COVBTS. 

United State8 Circuit Conrt---DI.trlct oC Mana-

PATENT T8EMOLO . -GEORGE G. SAXE et ril. t'B. A. H. RAHMONI> et al. 

[In equlty.-BefDre SHEPLEY, J .-Jalluary, 1875.-

!lW!�Eb1i1 JiD' equity allege. that the re.pondents IId!rlJlge cartsln lettets 
patent rel •• ued to the complainants, as a.slgnees et R. 'W. Cal'penter, on 

393 
the 5th of October, 1869, No . 8,665, for 8 ,. tremolo " attachment to musics. 
instruments . The defendautlii deny infringement. and allege prior know
ledge and use of the patented luventlon by La Fayette Louis and others more 
than tWQ years before the d&te Df the application of R. W .  Carpenter ; aud 
also, that the same invention and discovery, and the same device described. 
in said patect ,  aDd substantial and material parts thereof, were patented on 
the 18th day of November. 1856, t� La Fayatte Low •. 

If the detendant. could b. held •• infringe .. of the Car
e
en tor patellt. If 
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cesssry ca.refully to conslaer anti deci�e upon the probative force and e1fect 
of the testimony in relation to those devices of Louis , which . if the teBti-
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of air passing through the reeds of t.he mu!!!ical insuument .and not as valves 
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ner and with the Uk:e result as Carpenter '. falil-tremolo . altho\1gh Louts ap
pears to have been ignorant of the pbUoSQphy of the operaiioR-a want of 
kllowledge which l!� imputable as well to CarpeDf�rl ana eyen to those who 
have the benefit of tho theoril!s (which are only c,,",med to be theories) of 
the most lea.rned stcenUata who have testified. as experts on this subject. 

If. however, the evidence in this record is not sufficient to eharge the re
spondenta as infringers of the complainants' patent, it la not necessal'Y to 
decide that question in this case . 
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organ manufacturers. It 1s n.t claimed that they haye made any musical 
instruments or Bold any In which the tremoio attachments of any kind are 
arranged . or to wWcn they are applied in any manner. The complainants 
allege that they (the compla.inants) have Ucensed lar
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dence in this record of a. sali to an unlicensed manufacturer of organs. The 
thing made by the defendants is shown by the ox-hiblt produced in the caee ; 
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patent, must be placed by an unllcensed manufacturgr in a musloal instru
ment, and. placed in a certaill posUlon in that inst"rument, external to the 
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fiow of the air past the reedi , "  so 8S to give a continuous tremulous no�e ,  
but not cut off the sound and make a succession of notes, inetpad of a cen
tinuation of one note . Whether the fan made by the respondents would h1-
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proved in this case . 
The complaillants rely UPOR the �a8e of Wallace V8. Holmes, (' BlatchtoFd 

C. C. R . ,  M.) There can be DO do.bt of the soundlless of the conclusiQnll 
of the court in tha' caie, or tke cogency of tlle realonsJ!:lven by the learned 
judge (WoodrulI) in his opinion . But. without r.he ..... lnll" >h. facts In tbat 
case, it is sufficient to say that they were very dttrerent from the ease now 
before the Qourt ; the gist of the d'6cisioU In that cailo was that the actual 
concert of the makers of the dIfferent elements in the combination was a 
certain tnference from the fact in that caie, and the distinct efforts of the 
defendants to bring into use those elements of the combination wbich com
prised the whole Inventtoll. although they could not b. used without adding 
one other element, were found to be proved. N9 Buch state of facti ta 
proved in thts cas6 , as has already beeu shown. 

I must, therefore, repeat what I stated '0 counsel at the ar.umcnt of the 
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fringemont. DilIerent partie. may all infrinJle by r •• pectively making or 
selling. each of them, one of tke elements of a patented combination, pro
vided those separate elements al'e made for the purpose and with �he intent 
of their beillll" combined by's party having no right to combine thom . But 
the mere manufacture of a aeparate element of a patenttKl combina.�lf)� .nn
lesi luch manufacture be proved to have been cOBdugted for the pUrl'lose 
and with the in�ent of aiding infringement. is not, In and of Uself, intringe
ment. A patent is Talid for a new combination of old elements . A perion 
wao uses on. or more of the old elamen tl is not an infringer. ulilless he uses 
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Godfrey, 1 Wall . ,  78, 79 . >  The use of a part leas than the whole is no in
fringement. 

I infer from the remarks of eounsel at the argument that, although respon
dents deny iBfTingement. and do not. waive this defelll�e, it is dosired that 
���e���

r
�;:t���i:;:c�r�e

n
i����t������ L�u����r�:�Ve�fe:�

e 
I�nt\i:t����i 

should find the complainants' patoo. to be valid. no decree conld he made in 
thetr favor. as respondents do not infringe. To find. the complainants' pa
tent invalid .in a case in which the defendant. do not infringe, would partake 
too much af the na.ture of a moot case . 

Complainants '  bill dismissed . 
��JrV::l���I:''!.t:d W. ·W�h}��'l:�;

B
,:. for defend�llt • .  J 

Inventions Patented In EnlCland by Alllerleanll. 

r Complled from the Commisolonera of Patents' J ournal . J  
Ifrom Aprll 14 to  May 15 .  1875. inclUBlve. 

AiI3TRONOMIC.A.L ApPARATU8 . - H .  Allen , New York city. 
BLAST FURNA.C I!: . -W . A. Stephen!!! , Succasuna Flatn , N . •  J . ,  et at. 
Br,IND RBGULATOlt, lITc . -J .  T. D 'Donogkue, New York city. 
BLIND ROLLER .-E . Putnam (of Chicago , I� . . )t London, England .  
BUEECH LOADING ADM . -E .  ·Whitney , New Haven, Conn . 
BUTTON HOLE CASING.-V. V. Balmforth, Oakland, Cal. 
CARRIAGE SAFETY SUOI!L -J .  Tiflany, Chicago, Il l .  
CHAIB SEATS, ltTC .-C. Mason, New YQrk city. 
CONDUOTOR ' S  ALARM , J!:Tc.-T. B. DOOlittle, Bridgeport. Conn . 
CORK SCRB W . -W .  R. Clough , Newark. N. J .  
DAMPIN G  PRINTING ROLLBRS.-W. H .  Woodceck, Brooklyn. , N .  Y .  
DRAWING NAILS, ETC . - M .  D.  Converse, New York city . 
ELEVATED RAILWAY .-R. P. Morgan, Jr., Bloomington, Ill. 
E XBROIDERING DEVICE .-.] . 1. l\'''est, New York city. 
EXCAVATOR.-O. S. Cha.pman et al .• lloston, Mass . 
E XPANDING Tc"BE8 . - 0 .  Pagan et al. , Philadelphia, Pa. 
FERTILIZER HOLDER .-W. F .  Wheeler, Dorchester, Mas!!! . 
FINISHING CLOTll , ETO . -1 .  E. Palmer, Mhldletowll ,  Conn . 
GOVEBNOR.-D .  L .  F .  Chase , Boston , �Iasl!!l . 
GRAIN-BINDING M ACIIINE . -C . L. Travis, Mlnneapolfs ,  Minn . 
HAMlIXIt EYE MACHINERY .-L . Chapman , Collinsville, Conn . 
HARVESTER .-W. Y. Selleck, New York city . 
KNITTING MACHINE NEEDLEB.-S .  Peberdy et al. , Philadelphia, Pa . 
L A MP . - G .  H. Lomax, Massacbusetts . 
LAMP RBFLE(lTOR , ETC .-H . Craighead, New York city .  
LI .. ,,-PREBERVIN<I DRB SS . -P. Boy ton (of New York city) , Londo", Eng. 
LOOKING NUT .-F . L.  Bates, Carrollton, MI •• . 
MAKING SWIVEL HEADS .-W . Edge, Newark, N. J .  
MARINER' S  CO)lPAss.-D . Baker, Bost.&D, Mass. 
OPENING WI NDOW� , ETC.-J .  T .  Parlour. Brooklyn , .N .  Y. 
PADDLE WHEEL, E T C  -N. T .  Edson et al. ,  New Orleans, La . 
PEAT FGEL M ACHINE, :ETc.-F. Dodge , .New York city. 
PRINTING FROli GKLATIN . -E .  Edwards, :ftoston, Mass. 
PRINTING MACHINE . -W .  H .  Woodeo8k, Brooklyu, ]I .  Y.  
RAILWAY BXAKB .-A. Barker, Wyoming, Pa . 
RAILWAY SIGNAL.-H. Flad. St, LouiS, Mo. 
RoCl' DRILL.-C. Burleigh ,  Fitchburg. Mass . 
ROTARY E NGINE , -B . T. Babbitt, New York city. 
SCREW DRIVER, ETC .-A. Camminga, New York city. 
SEWING MACHINE .-J .  L .  Follett, New York city. 
SPOOLING MA.CHINlt . - G .  W .  Paine, Pawtu�ket. R .  I. 
SURGICAL NBEDLE, ETC . -J .  C. Holland, New Tork City . 
THREAD-HOLDING DEVICE .-H . Sutro , New York city . 
TURBAD SPOOL MACH INE, ETC -D. T. Lyman, ProvIdence , R. I .  
TRACTION ENGINE .-W. H. MtJUken, Sacramento, Cal . 
TREATING SUl'lAR . - F .  0, !\Iat.hi •• sen, New York cl\y. 

Itttllt �mtdtau aud �O'rti4Ju fl,attuts. 
Impl'ove4 811i:ht Protector. 

Marmaduke H. Mendenhall, Wabash, Ind.-This devloe Is an Im

provement u pon that for which letter!! patent No. 158, 72fl were II'rant
ed January 12, 1875, to the IIII.me Inventor. Tbe lamp case Is pivoted 
at the bottom to adapt It to rotate. It Is aleo cut away on all sldee, 
and a hinged flap or plate swinging vertically, nnd a door s''rlnging 

horlz(mtally, are so combined with the case that, whim opened, the 

lamp may be readily inierted or removed, or the 1I1lht allowed to 
diffuse Itself freely Into the room ; or the flap may be turned np 
while the door remains closed to allow the ligbt to .trlke the ceiling 

and illumine the uPP'lr portion of the apartGlent, while the eyes of 
thll persons reading or otherwise e-mployed are sbaded and pro· 
tected. 
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Improved Corn Plo"". 

Linus G. Clawson, Pleasant Hili, Mo.-This implement is of pecu
liar construction, consisting of two plows of similar form connected 
together at the forward part by an adjustable bow, which allows 
the plows to be reversed without being disconnected. They may, by 
simply turning, and without any adjustment, be made to turn the 
soil to or from a row of plants. The advantages claimed for this 
invention are as follows : It is adapted to more varieties of work 
than any other, possessing the very minimum of draft, is light, 
casily handled, convenient, durable, and is not liable to get out of 
order. Any kind of shovel may be used on it, straight, twisted, dia
mond, wide, or narrow ; in addition to which, its reversibillty ren
ders it of universal adaptatioc . The drsft is perfectly straight and 
direct, and as close to the horse as it is possible to get it. Each plow 
holds the other in an upright position, so that neither can upset, 
and has a perfectly free and easy slde-to-side .motion by the han
dles while in operation. Its entire weight is 65 to 80 Ibs. 

Improved Veh icle Seat L ock. 

Albert E. Van Horn and Joseph Wideman, Sebewaing, Mich.
This consists of a pivoted dog or key of the side board, that is thrown 
against a T-shaped piece of the seat block, binding it securely into 
the recessed top plate of the side board, a pivoted pawl securing 
the dog in locked position by engaging the outer cleat of the same. 

Improved Take-Up Cor Knitting M achines. 

Ira Tompkins and Albert Tompkins, Troy, N. Y.-This Invention 
consists, first, in combining the take-up rolls with a pair of gear 
wheels differing in size, and so connected with intermediate mech
anism as that the operation of drawing the fabric from the needles 
or cylinder will take place at constantly varying points. The objec
tion is thus ayolded of having the draw of the take-up always at 
the same point relatively to the cam, or some similar device which 
never varies its position. The invention also comprehends an im
provement in the means of connecting and disconnecting the take
up roll with the gear wheels that operate It. 

Improved Horse Hay Rake. 

Gould Platt, Colliersville, N. Y.-This invention consists in sus
pending a commou revolving hay rake from a wheeled frame by 
means of a properly balanced and adjustable guide frame, for being 
readily governed by the attendant sflated on the wheeled frame. 

Improved Addressing Machine. 

Charles W. Van Vleet, Waterloo, N. Y.-The type are placed in a 
galley, with the various addresses properly set up and inked, and 
paper wrappers are placed beneath a platen, which ia preased down 
by a weight and raised by the cam. After every impression, the 
galley is moved a short distance to bring the next address into pro
per position, and so on for the whole galley, when other prepared 
galleys may be introduced and printed from in the same manner. 

Improved Bluing Case. 

Sylvester W. Sheldon, New York clty.-This bluing case is made 
in two parts, the upper part being externally, and the lower part 
being internally, tapered, to fit one within the other. The upper 
part is provided with a caVity for holding the bluing and a discharge 
opening with a covering plate. 

Improved Adj ustable Top Cor Carriages. 

Almon Clarke, Sheboygan, Wis., assignor to himself and Charles 
A. Spencer, of same place.-The invention consists of a curved 
standard, which is attached to the body of the carriage and pro
vided, at the upper end, with a pivoted pulley, operated by means 
of a turning spring knob and connecting cords. A canopy, with 
arc-sh�ped slide picce, is adjusted by a clamping device to the pul
Icy, and set to any inclination thereon. 

Improved Steam E n=-Ine Governor. 

Thomas I. Walsh, Brownsville, Pa.-This is an improvement in 
the class of devices for indicating steam pressure in boilers, consist
ing of a piston provided with a central annular recess, and arranged 
to move freely in a vertical tube or pipe connected with the steam 
space of the boPer. If the steam pressure is below the regular fixed 
point to whicb the boiler is limited by the weighted piston, it will 
establish the communication of the pipe with the enll'ine channel, 
so IlS to admit the unobstructed passage of the steam to the engine ; 
but whenever the pressure in the boiler is increased, the piston is 
forced by the pressure of the steam on its lower part, which over
comes Its weight in upward direction, closing the communication 
of the pipe with the engine channel, and establishing that with the 
blow·olI pipe, so as to stop the engine and give the signal to the 
engineer. 

Improved Bosom Pad. 

John C. Tallman, New York city.-This is a bosom pad madc en
tirely of thin sheet cork, molded or pressed into shape. 

Improved Slide Cor Gas Pendant •• 
Samuel 11. H. Vance, New York city.-Thls gas pendant is so con

structed that the burners may be drawn down to light the gas with
out disturbing the globe, while it avoids the use of balancing 
wcights or springs. It consists in an arrangement of sliding tubes, 
the friction betw"len which and stationary tubes holds the former 
as adjusted. 
Improved Box Cor Packing and Sho""lng Good •• 

Francis S. Kinney, New York clty.-The invention consists of a 
box of rhomboidal shape, made with the upper part of its lo wer end 
cut away, and provided with a terraced or step false bottom and 
hinged flaps or false ends. The upper ends of the goods of each 
upper tier show above the goods of the lower tiers, and the forward 
side of the goods of the lowest tier may be fully seen through the 
open lower end of the box. 

Improved Egg Tester. 

James W. Van Arnam, Watertown, N. Y., assignor to himself and 
Charles T. Greene, of Newtown, Conn.-An egg-holding branch is 
arranged to open into a lamp chimney at the top of the fiame, or 
thereabout, and to inclinc upward in an obliqae angle with the 
chimney ; and it flares a little from the lower end upward, in order 
to receive and hold eggs of different sizes. The simplest way of 
attaching the egg holder to the chimney is by soldering it ; but when 
attache� in that way, the solder is liable to be melted by the heat, 
making It necessary to apply a water holder, in which water may be 
kept in contact, 80 as to keep the heat down. 

l_pr9�ed Apparatus Cor C utting Goods on Bias. 

Salomon Mayer, New York city.-This invention consists of a 
feed table with a revolving disk, having a central bias slot and a trea
dle-acted and knife-grinding clamp piece applied thereto, which 
in conncction with an adjustable gage piece, is set with the disk 
plate to any angle, and locked in the rcquired po�ition for cutting 
the width and angle of the bias strips. 

Im proved Rotary Engine. 

Hermon G. Wood, Sharon, Pa.-This rotary steam engine has 
movable abutments and two or more eccentric drums or wheels, 
with side wheels or flanges and a central dividing wheel or flange 
l'evolving in an open cylinder on a central shaft. 

' 

Improved L ocomotive Ash Pan and Damper. 
Walter W. Beach, Esconawba, Mich.-The dampers are hinged to 

the bottom ends of the ash pan, and fold inwardly between sides or 
braces, thus always preventing escape of fire, while they are allowed 
to fold under the bottom, and permit the pan to be cleaned without 
r emoval. 

J titutifit �ttltrita·u . 
Improved Ironing Machine. I Improved Chair Base. 

George F. Perrenot, Rockport, Ark.-A reciprocating iron carry- William T. Doremus, New York city.-l'his invention \Jonslsts in 
ing frame is mounted on wheels runmng on rails, which are con- a base plate cast with a socket to receive a pivot or screw, and with 
nected In a frame, one above another, by rods, and arranged to sockets to receive the legs. Upou the lower side of the top plate 
shift up and down in ways in the posts, for shifting the iron on and are cast pins or points, which enter holes in the legs, and thus far
off the clothes. The iron is suspended from the arms by rods, which ther strengthen the connection. Upon the upper side of thc top 
are adjusted by nuts for holding the iron the right hight, and they plate is formed a ring groove to receive a ring rib, formed on a 
have springs for pressing the iron down and allowing it to rise for plate secured to the chair seat. These devices serve to regulate and 
passing over seams and the like. The toggle bars, for raising and steady the movement of the pivot plate. This construction .mables 
lowering the rails, are connected together to be worked in unison the base plate to be cast without using cores, so that it can be cast 
by a bar, which is connected to a lever and shifting lever, to be readily and with perfect accuracy. 
worked by the operator, said lever being arranged at the front of 
the table where the operator stands. It has a catch bar to hold it 
in the different positions. 

Improved ReCiprocating Churn. 

Wilhelm Howe, Brooklyn, N. Y.-This consists of a swinging churn, 
provided on the inside with guide plates having inclined grooves, 
for adjusting therein thc detachable perforateEl dash boards to the 
quantity of cream in the tUb. 

Improved Grapple. 

George Conklin, Poughkeepsie, N. Y.-The chains for closing the 
jaws are connected to the ends of arms, and extend directly to and 
wind on the pulleys of the shaft, which is used to close the jaws. 
The jaws are pivoted to the frames to afford the requisite leverage 
to the arms. The guide rods are connected outside of the pivots, 
and serve only to regulate the opening and closing of the jaws. The 
frames are double, and have a space between them, In which the 
jaws are pivoted, and the closing chains and pulleys are arranged 
for operating them. 

Improved Light House Lantern. 

QlIver Cook, Darien (Rowayton P. O.), Conn.-The invention con
sisb> in a light house lantern provided with a glass dome or cover, 
having a concave ring reflector hung on gimbals and provided with 
clamping screw pivots. The pivots of the gimbal are made as screws 
to enable them to clamp the rings of the gimbal in place when the 
reflector is adjusted in the proper position to throw the light verti
cally or at inclination, as may be desired. By this construction the 
light may bc thrown upward against the clouds, and will be reflected 
by said clouds so that it can be seen at a much greater distance than 
is possible when the light is thrown from the lantern in a horizontal 
direction. 

Improved Folding Table. 

Rudolph Sprigade and John Schnoerlng, Brooklyn, E. D., N. Y.
This invention consists of a table with longitudinal top sections, 
hinged to folding leg sections, and locked by hinged side boards, 
and a pivoted lateral piece for retaining the table sections when in 
open position. 

Devlee Cor Setting, Filing, and JOinting Saws. 

William Bryson, Unity, Wis.-The invention consists of a couple 
of blocks and a straight edge, contrived with the latter fastened be
tween the former, so that they clamp on the saw by set screws. 
The stralght edge rests on the points of the teeth of a straight saw 
to gage them as to length. In the top of the block is a filing notch 
and an adjustable II"lge for the file for jointing the teeth ; and on 
each end of the straight edge are adjustable, detachable, and reversi
ble gages, by which to gage the file for beveling and squaring the 
edges of the teeth. The set consists of an adjustable die in one of 
the blocks and a scrcw presser in the other by which to bind the 
teeth. 

Improved Mall Bag Fastening. 

James C. Franklin, Lena, Oregan.-In this improved fastening a 
slotted flap of one side of the bag folds over on hooks projecting 
from the other side, and a slotted hasp slide, for locking the hookS, 
folds over on them from rods below, on which it Is pivoted, so as to 
slide under the hooks after receiving them through the slots, to en
gage with the staple in which the lock is secured. 

Improved Combined Wash Bench and Wringer. 

Orsemor S. Holden and John S. Corey, Felehville, Vt.-In this in
vention the wringing rolls and an inclined shelf are supported above 
or over the wash bench by a frame, which is joined to and forms 
part of the bench, so that, as the clothes are passed up between the 
rolls directly from the tub, they are depOSited on the inclined shelf, 
and thereby conveyed to a basket or other receptacle. 

Improved Sad Iron . 

Thomas J. EllYBon and Aaron O. Askew, Jackson, Tenn.-Between 
the two faces of the iron is a hollow space, into which the burner 
extends, from a lamp attached to the heel of the iron for heating 
it, at the same time that It is being used to avoid the labor and delay 
of heating it by the stove, and to dispense in warm weather with 
the hot fires necessary for heating irons. The pivot at the heel of 
the iron is made hollow for the burner to enter the chamber in this 
way, and it is formed on the standard of the handle. The lamp is 
attached to the iron by the studs projecting from the standard and 
a slotted plate. It also has a lateh which swings over and engages 
the standard, after the studs are adjusted in the slots, to prevent 
the lamp from becoming detached. 

Improved Car Coupling. 

Nathan G. Shelley, Stephen P. Bozarth, and David V. Spring, 
Austin, Tex.-This Invention consists of a sliding block within the 
drawhead, having a plate to cover the lower hole for the pin, and 
to hold the pin in position for self-eoupllng. The plate also is 
acted upon by a spring to keep It in position for holding the pin, 
and to allow it to be pushed back by the entering link of the other 
car, to trip the pin and uncover the hole to let the pin fall through 
the link into the hole. The links are pivoted in the draw heads 
above the block, so that the one passing over the other when they 
come together will rise up over the block, while the end of thc 
other hangs low enough to strike the pin-holding plate and push 
the block back. The links also have a spring over the pivoted end, 
to control the other end as to the hight. 

Improved Exercising Apparatus. 

William Arnold Knight, Worcester, Mass.-This invention con
sists of a table, provided with lifting handles, that are operated 
against an adjustable combination of spring and weight, that can 
be used singly or jointlr' A graduated machine is thus obtained, 
which starts from a mimmum strain, by gradual increase to maxi
mum strain, and back again to the minimum strain, requiring no 
sudden effort to overc�me a constant or fixed strain, but admitting, 
by a gradually increaslDg effort, a regular training and developing 
of the muscles. 

Improved Snap Hook. 

J. G. Eberle, Glasgo�, Mo., administrator of John Eberle, de
ceased.-A snap hook IS provided with a rcverse rear hook, bifur
cated to allow the tongue of a buckle to be easily inserted or 
removed, and shouldered at the rear to prevent the buckle from 
coming out by a slackening of the strap. This snap is thus 
adapted to any kind of buckle, is applicable without punch or rivet 
and may be readily used by an unskilled person. 

' 

Improved Rag Cutting Machine. 

William C. Harrison, G oshen, N. Y.-This consists of two revol
ving cutting rollers, which are adjusted by suitable mechanism in 
close proximity to each other, to cut the fabric fed thereto by the 
shearing action of their cutting edges. An adjustable guide regu
lates the width of the strips, while a square shaft of one roller 
assists the feeding of the same. 

Improved Press Cor Cider, ete. 

Henry Krumsick, Nashville, III.-The principal difficulties en
countered in interposing elastic blocks between the screw and 
fcllower of a press, for the purpose of supplementing the pressur� 
of the screw by expansion of the blocks, have been lack of steadi
ness and directness of pressure. To remedy this and other defects, 
the elastic blocks in the present devicc are arranged bctween two 
parallel cross bars of the press frame, one of which is fixed, aud the 
other vertically adjustable, its cnds being tenoned and fitted in 
elongated mortises in the uprights of the frame. 

Improved Moth Trap. 

Washington HOlliS, Pembroke, Ky.-This is a rectangular tin box 
in the upper part of which is formed a slot to receive the alighting 
board of a bee hive. Upon the inner end of the box is formcd a 
shallow passage, deep enough for thc pasSllgc of the becs, and 
dlrcctly over the entrance to the hive. In the top of the box j ust 
in front of the passage, are formed slips, of such a size th�t thc 
moth millers can crawl through them. In the outer end of the box 
are formed holes, in which are secured tubes projecting into the 
said box, and made tapering, the inner ends being made so small 
that the moth millers can only crawl through them. In the end of 
the box farthEst from the slits is inserted a glass plate so that light 
can shine through. When once in the trap, the moth millers Will be 
attracted by the light through the glass plate, and will be unable to 
find their way out. 

Improved VentUating Apparatus Cor Coal Mines. 

:Francis Murphy, Streator, III.-This apparatus is malnly designed 
for the purpose of removing deleterious gases, which can only be 
effected by means of strong currents of air applied directly in the 
particular localities where they accumulate. This is accomplished 
by exhausting the gases with an apparatus cont.rolled entirely from 
the outside. The exhauBtion is produced by th� creation of a par
tial vacuum in a properly constructed chamber above the ground. 
A spiral exhausting fan revolves in closc proximity to this cham
ber, from which airtight tubes extend down through the shaft and 
along the galleries to branch pipes and receivers at the extreme 
portions of the works. 

Improved Ventilating Damper. 

Anson Augustus Schroder, Warren, 1lI.-This invention consists 
in a pipe made with a conical enlargement 10 its middle part, hav
ing openings formed in it. Two shoulders are made at the uppcr 
end of said enlargement. By moving a ring in one direction, thc 
cams thereon wi!1 pass in beneath the stems of the dampers, and 
raise said dampers ; and by moving the said ring in the opposite 
direction the dampers will be allowed to drop into their seats where 
they wil l  be kept in place by their own weight. 

' 

Improved Leather-Punching Machine. 
Henry Mott, Pottsville, Iowa, assignor to himse!f and John C. 

Callbreath, same place.-This invention consists of a pair of hori
zontally swinging awl-earrying arms, with foot treadles and springs 
for swinging them forward and backward, in combination with an 
internti ttingly reciprocating wor�7holding clamp, and mechanism 
for feeding it, all contrived for punching straps for harness work, 
and all other leather work to be sewn in straight lines by hand 
easier and more regularly than it can be done with the hand punch: 
ing awl. The clamp, by which the work is fed to the punches serves 
to hold the work suitably for the workman to sew as th� punch 
holes are made. 

Improved Car Wlndo"". 

La Roy S. Starrett, Athol Depot, Mass.-This invention consists 
of a car window that is applied by a combined hinge and lock 
mechanism at both sides to the car frame, in such a manner that it 
may be swung open at either end and retained in position, accord
ing to the direction of motion of the car. The window sash is pro
vided with top and bottom and adjustable side weather strips for 
closing tightly, and the lock and hinge parts with sultable devices 
for carrying off any dust collecting thercin. 

Improved Organ Reed Board. 

Wesley W. Walker, Brattleborough, Vt.-The object of this im'cn
tion is to contrive an organ in a compact and simple form with 
large capacity for different combinations and varicties of Illusic. 
It consists essentially in the manner of the arrangement of two or 
more reeds directly over or partly over and partly back of thc lowcr 
reeds, on one or both sides of an air celi, through which the air is 
taken from the reeds into the common air cell abovc the valve 
through which it passes to the bellows. 

Improved Wagon End Gate. 

Benjamin F. Bulkley, Southport, Conn.-Cleats are attached to 
the outer side of the end boards to strengthen them. A rod 
cxtends longitudinally along the outer side of the end boards and 
through holes formed in the cleats to receivc it. Upon each end of 
the rod is formed a hook for the links to be hooked. The links are 
placed In the eyes of eye bolts, which pass through outer cleats and 
the ends of the side boards, and have hand nuts screwed upon thcir 
outer ends, so that they can be readily loosened to enable the links 
to be detached from the hooks. With this construction thc fasten
ings can be readily and quickly fastened and unfastened to sccurc 
and release the end boards. 

Improved Farm Fence. 

Stephen S�out, Tremont, Ill.-This consists in seCuring between 
the horizontal wires of a wire fence a board provided with spikes. 
Vertical wires are employed to fasten said board in a simple 
manner. 

Improved Coal Holder. 

Samuel M. Whiteside and Amos C. Holliday, Wheeling, W. Va.
This invention relates to a receptacle for coal to be placed in the 
grate or stove, to contain a supply of coal for the fire, and for dis
penSing with the objectionable coal bucket. The box turns for
ward on pivots to allow the coal to be removed, and closes back 
tightly with the cap when turned again to an npright position. 

Improved Automatic Car Brake. 

Fielding L. Kirtley, Cleburne, Texas.-The object of this inven
tion is to provide a means for the automatic application of brakes 
to the ears of a railway ' train, and it consists in a loosely mOving 
draw bar attached to the car by means of bolts passing through a 
central longitudinal slot, and having its sides wrought into two 
rack bars which mesh with pinions upon two windlass �hafts, which 
arrangement, when the locomotive is slowed, causes the impact of 
the cars to drive up the drawbars, and wind up cords upon the 
windlass shafts, which cords communicate with and apply the 
brakes to the wheels. The invention also consists in the combina
tion with the rack bar of a locking device to prevent the application 
of brakes in backing, and in a device for maintaining the brakes 
applied when stopping upon an incline. 
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CIulIroe ,fiT' Insertlml under thill head is $1 a LIne. 
Hoadley Portable Engines. R. H. Allen & Co., 

New York , Sole Agents of thI s best of all pattern s .  

For Sale-Large lot second hand Machinists' 
Tools, cheap . Send for list. 1. H. Shearman, 45 Cort
andt Street, New York . 

Microscopes, from 50 cts. to $500, for Scientific 
nvcstigation and home amusement. Magnifying Glasses, 

Spy Glasses, Telescope s ,  and Lenses.  Price List fre e .  
McAllister, M ' f ' g  OpticIan. 4 9  Nassau St . •  New York . 

Wanted-To sel l a half interest in a large, well 
cst:llJ li:ihed business , secured by original patents . C. H. 
Kirkpatri c k ,  Lafayette, I n d .  

I have several good inventions I WiBh to sell. 
Address Thomas Danahey, Counci l  Bluff" Ia.  

Wanted-To manufacture some articles with 
Sash , Door, Bnd PlsBing Mill Machinery . Poplar, Oak, 
Hickory, Locust, and Walnut, cheap . Address Kafer & 
Bro . ,  H Ulltingtoll, W. Va. 

It is said that every extensive advertiser has to 
pay a very large Bum for experience before he learns how 
to invest his money JudIciously. [t would be better to 
entrust the business to a responsible AdvertIsing Agency 1 
like th.t of G e o .  P. Rowell  & Co . .  No . 41 Park Ro w , N e w  
York , a n d  t h u s  g a i n  t h e  b e n e fi t  of experience without 
cost. Contracts can be made with them as low as with 
publishers dlreet. -[Exchange . ]  

Walrus Leather Wheels for polishing all Metals. 
Greene, Tweed & Co .• IS Park Plac e .  New Y or k .  

A few thousand dollarS to Invest in the manu
facture of some good article, established or new. Ad
dress, with ful l particulars, C. Houghton , BataVia, N. Y. 

Parties using tubular Boilers should send to 
American Vacuum }flue Cleaner Co. for circu1ar . Post 
Omce Lock Box 3967, New York . 

For Sale-Propeller Steamboat, 19).2 feet long, 6 ft . 2 1 n .  beam ; machinery used only six weeks. Engine 
4x7. Price $750 • .  J .  A .  Spead, Soutll Newmarket, N .  H .  

Machinery Wanted-Edging, Milling, and other 
Gun Machines wanted, new or second hand. Address E. t 
Box 175S, New York . 

For Sale-Two thirds of Foundry and Machine 
Property, at Raleigh, North Carolina. Best business in 
the State, and one Qf the best openings in the South to 
build up a very large trad e .  Large lot, fronting on two 
Railroads and two Streets, with buildings, machinery , 
toolS , patterns and .tock. Only shop In the State where 
Engines are built, and the d e mand far exceeds the pre. 
Bent capacIty to manufacture. Also make Cqtton GIns 
and Presses, Mill Gearing. Shafting, Iron Front Work , 
and 1� to 1500 Plows annually. At present, 35 hands are 
employed. The business can be increased, so as to be 
limited only by the capital and energy of owners . Satis
factory reasons given for sell!ng . Address P. O. Box 
267, RaleIgh, N .  C .  

Single, Double and Triple Tenoning Machines of 
superior construction.  Martin Buck, LelJanon. N .  H .  

Wanted-A reliable party to manufacture and 
sell the Best G eneral Wood WorkIng MachIne In use on 
the Royalty plan. Address No .59 E. 7th St.,Covlngton,Ky . 

The Best Wooden Pulley made ; fastens without 
keys or sot screws. Adjustable Dead Pulleys stop loose 
pulleys and belts when machinery to whIch they belong 
is not In motion. Cold Rolled Shafting, Improved Co"p. 
lings and Hangers. A .  B. Cook & Co . •  ErIe Pa . 

Grind Winter Wheat-New Process. John Ross, 
Wllliamsburgh ,  N. Y .  

Boult's Paneling, 1.{ouldlng and Dovetailing Ma
chine is a complete success. Send for pamphlet and sam
ple of work. B. C. M&eh'y C o . , Battle Creek , Mich . 

For best and cheapest Surface Planers and Uni
versal Wood Workers, address Bentel, Margedant & Co. , 
Ham!lton. Ohio. 

Blake's Belt Studs are the best fastening for 
Leather o r  Rubber Belts . Greene, Tweed & Co . ,  18 Park 
Place,  New York . 

Saw Ye the Saw ?-$I,OOO Gold for Hand Sawmill 
to do same work with no more power Expended . A. B. 
Cohu, \97 Water St . ,  New York.  

Diamond Carbon, of all sizes and shapes, for 
drtlllng rock, sawing stone, and turning emery wheels, 
also GlazIers' DIamonds. J .Dlckinion . 64  Nassau St. ,N. Y 

The Baxter Steam Engine, 2 to 15 Horse Power. 
Simpl e ,  Safe , Durable, and 1!;conomical. 
" The Best are always the Cheapest . "  
Over One Thousand i n  use, giving entire satisfaction. 
Address Wm. D . Russell, 18 Park Place , New. York. 

Engtnes, 2 to 8 H. P. N. Twiss, New Haven, Ct. 
File-cutting Machines. C. Vogel, Fort Lee, N. J. 

Pipe and Bolt Threading Machines. Prices from 
'SO up .  Address Empire ManufacturIng Company, 48 
Gold Street, New York. 

Johnson'B Universal Lathe Chuck. Medal award
ed by the Franklin Institute for " durability, firmness, 
and adaptation to variety of work . "  Lambertville Iron 
Works, LambertVille. N. J .  

Machine Tools, 2 d  H'd, for sale : 1-20 ft. Lathe, 
2-10 ft. Lathes, 1 -9 ft . ,  1-12 ft . ,  1-6 ft. ; several Speed 
Lathes, Crank Planer, 2 Upright Drllls, 1 Planer, l Bolt 
Cutter. etc. For l!st, address Forsa!th & C o . ,  Manches
ter, N . H .  

Engines, 2d H'd, for sale : Portablcs, as follows-
2-25 h . p . ;  1-35 h . ; 1-8 h . p . ;  1-6 h . p . ; 1-4X h . p . ; 1-4 
h . p .  Also,  50 h. p .  Chubbuck Engine, 50 h . p .  Boller, 18 
h . p .  BOiler, and seve ral small Engilles .  For list, address 
Forsaith & Co . ,  Manchester, N. H .  

Wood-Working Machines, 2 d  H'd, for sale : 
2 Circular Saw Mills , complete ; 1 Up and Down Mill with 
2-24 In. wheels , complete ; Shingle Mill and JoInter ; 
Lath Sawing MachIn e ;  Portable Grist Mill and Cob 
Cracker ; Daniel ' s  Pl aner ; Stationary and also Rotary 
Bed Planers ; Blanchard Spoke Lathe ; Blake :'\0 . 2 Steam 
Pump ; Japanning Furnace ; Suction Blower, etc . For 
list,  address Forsaith & Co . ,  Manchester. N. H .  

For best Bolt Cutter, at greatly reduced prices, 
addre ss H. B. Brown & Co . ,  25 Whitney Avenu e ,  New 
Haven Conn. 

Second hand Machine Tools for Sale cheap. D. 
Frisbie & C o "  26 & 2B Grand St. , New Haven , Conn. 

Dolt Headers (both power and foot) and Power 
Hammers a speCialty. Forsaith & C o . , Manchester, N . H .  

" Book-Keeping Simplified." The double entry 
Bystem briefly and clearly explaIned. Cloth , $1 . Boards, 
75 cts . Sent postpaid. Catalogue free. D. B .  Waggener & Co . ,  424 Walnut Street, Phlladelphia, Pa. 

Hydrant Hose Pipes and Screws, extra quality, 
very low. Send for prIces. Balley, Farrell & Co . ,  Pitts
burgh. Pa. 

American Metaline Co., 61 Warren St., N.Y. City. 
Grindstones, 2,000 tuns stock. Mitchell,Phila.,Pa. 
Small Tools and Gear Wheels for Models. List tree. Goodnow & Wightman, 23 Cornblll, Boston, MlISa. 

J titutifit Jtutritau. 
Peck's Patent Drop Press. Still th e  best in use. 

Address Mllo Peck, New Haven, Conn . 

The " Scientific AmenOlUl " OtHce, New York, is 
fitted with the MIniature Electric Telegraph. By touchlng 
little buttons on the desks of the managers. sIgnals are sent 
to persons In the various departments of the establish
ment. Cheap and effective. SplendId for shops, omces, 
dweHlngs . Works for any dlstance. PrIce $6. with good 
Battery. F. C. Beach & Co . ,  246 Canal St . ,  New Y ork, 
Makers. Send for free lllustrateQ Catalogue . 

Hotchkiss Air Spring Forge Hammer, uest III the 
market. PrIces low. D. FrIsbIe & Co . .  New Haven. Ct . 

For Solid Wrought-iron Beams, . etc., see adver
tisement. Addres. UnIon Iron Mm. , Pittsburgh, Pa. for 
lithograph, &c. 

Spinning Rings of a Superior Quality-Whitins
ville SpInnIng RIng Co . ,  Whltlnsvtlle, MlISs . 

All Fruit-can Tools, Ferracute W k's,Bridgton,N. J. 
For best Presses, Dies, and Fruit Can Tools, Bliss 

& Wmlams, cor. Of Plymouth and Jay, Brooklyn, N. Y. 
MechanJcal Expert in Patent Cases. T. D. Stetson, 

23 Murrav St . •  New York. 

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

Fanght'B Patent Round Braided Belting-The 
Best thIng out-Manufactured ol>.ly by C. W. Arny, SOl & 
303 Cherry St . ,  Phlladelphla, Pa . Send for Circular. 

Hydraulic Presses and Jacks, new and second 
band. Lathes and Machlncry for PolishIng and BulIlng 
Metals. E. Lyon. 470 Grand Street New York. 

The Lester Oil Co., 183 Water St., N.Y., Exclusive 
Manufactnrers of the renowned SynovIal Lubricating Oll . 
The mOBt perfect and economIcal lubrIcant In e"'stence . 
Send for Circular. ' 

Temples and Oilcans. Draper, Hopedale, Mass. 
For 13, 15, 16 and 18 inch Swtng Engine Lathes, 

address Star Tool Co . ,  Providence , R. 1 .  

Three Second Hand Noms Locomotives, 16 tuns 
each ; 4 ft . 8X inches gange, for sale by N. O. & U. R. R. 
Co . ,  New Orleans, La. 

Agents.-l00 men wanted ; $10 daily, or salary· 
selling our new goods. Novelty C o . ,  goo Broadway , N . Y ,  

For Tri-nitroglycenn, Mica Diasting Powder, 
Electric Batteries, ElectrIc Fuses, Exploders. Gutta Per
cha Insulated Leading W1res, etc . ,  etc . ,  etc . t resu1t of 
seven years' experience at Hoossc Tunnel , address Geo. 
M. Mowbray, North Adams, Mas s .  

Genuine Concord Axies-Brown,Fishervllle,N.H. 
Price only $a.50.-The Tom Thumb Electric 

Telegraph. A compact working Telegraph Apparatus, 
for sendIng messages, makIng magnets the electrIc light, 
glvtng alarms, and various other purposes. Can be put In 
operatIon by any lad . Includes battery, key, and wire •. 
Neatly packed and sent to all parts of the world on receIpt 
of price. F. C. Beach & Co . , 246 Canal St. , New York. 

F. J. will find Professor Biittger's recipe 
for a depilatory on p, 101, vol.  3O.-F. R. S. 
can make a colorless varnish by the process de
scribed on p. 150, vol. 29.-J. T. W. will find that 
the field camera is described on p. 58, vol. 31;-A. 
J. T. will find that induction coils are described on 
pp. 215, 218, 363, 378, 379, vol. 30.-U. N. will find a 
full description of the process of lithography on 
p. 298, vol. 31. 

(1) W. H. says : I have found in California 
a deposit of almost pure silicate of alumina. It 
IS e ntirely free from any metal. and contains 
about 2 per cent of silicate of magnesia. Is there 
any use for it ? A. It could be used for filling the 
walls of fireproof safes ; and if it could be easily 
handled and cut into blocks, it might be employed 
in the lining of furnaces, or in similar cases where 
great heat is encountered. 

(2) P. I. O. asks : If a ball of iron, or other 
substance of greater specific gravity than water, 
be placed in a vessel (of sufficient strength) full of 
water, and submitted to powerful hydraulic 
pressure, would the pressure cause the water in 
the vessel to float the ball ? A. Yes, if the water 
were sufficiently compressed. It would, however, 
require a machine of extraordinary strength, as 
a pressure of 1 atmosphere only increases the 
density of water abo ut 0'0000033. 

(3) W. H. R. asks : Will a mark on a tree 
indicating high water be permanent, or higher up 
by the growth of the tree ? A. If the tree has at
tained i ts  growth, the change in the position of 
the mark will be scarcely perceptible. In other 
cases it may change considerably. We have heard 
of " blazes " made on trees which were afterward 
found to be high above the reach of a " blazer " on 
the ground. 

(4) J. T. H. asks : If a belt slips, doeS it 
slip on the dri ving pulley or the one driven ? A.In 
most cases, but not always, on the driven pulley. 

(5) H. C. S. says : I made a piece of leather 
hose 4).2 feet long and 2).2 inches in diameter, and 
put a water pressure upon it of 275 Ibs. to the 
square inch. Wo uld a length 50 feet long, all 
things being equal, stand the same pressure ? A. 
Yes. 

(6) W. J. F. asks : How many square feet 
of cooJing surface are usually allowed per horse 
power in a surface condenser? A. It is a common 
rule to allow from ).2 to %: as mu ch condensing 
surface as the heating surface of the boiler. 

(7) G. S. C. asks : What makes some steam 
boilers, if the water is cold when the fire is started, 
give a clacking and hammering noise internally ?  
A. It is no doubt due to sudden expansion of parts 
of the boiler, caused by the circulation of the wa
ter as it becomes heated. 

(8) W. R. H. says : I read that Lieutenant 
Hitchcock of the United States Coast Survey dis
covered what iB apparently a spring of fresh wa
ter at sea. Are therc IIny more localities in the 
ocean where fresh water can be obtained ? A. 
Fresh springs in salt water are by no means un
common. We remember to havc scen one in a 
creek in North Carolina. the water of the creek 
being-quite salt. 

(9) J. B. says : We use salt water in a 
steam boiler. We have no condenser, and do not 
know how to make one. We can get sulphurous 
water, but think that will be as hard on the boiler 
as salt water. What would you advise ? A. It 
wtll be necessary for you to blow olf frequently, 
so that the saturation of the water in the boiler 
does not become very high. Even with thiB pre
caution, scale will form in the boiler, and should 
be removed every few weeks. 

(10) J. E. H. says : Some time ago I saw a 
recipe in the SCIENTIFIC AMERICAN for cleaning 
guns by using quicksilver. It stated that the 
quicksilver would form an amalgam with the lead 
in the barrel of the gun. I have tried it and have 
signally failed. I then took some shot and put in 
the mercury to see if it would form an amalgam ; 
and the shot still remain in it as perfect as when 
first put in. What is wrong? A. If you will melt 
the shot you allude to, and draw olf the clear 
metal from the oil and plumbago with which they 
are covered, you will have no difficulty in combin
ing it with the mercury. For the same reason you 
will see that it is necessary to first remove all the 
carbon, etc., from the interior of the barrel of the 
gun before the required action will take place. 

(11) L.G.P. asks : What kinds of gums can be 
dissolved in sulphuric ether ? A. Most gums are 
soluble in ether. 

1. How can I color collodion ? A. Use any of 
the aniline colors. 2. What will dissolve collodion 
after it is dry ? A. Ether containing a little alco
hol. 

(12) J. H. S. asks : 1. To how many grains 
(by weight) of best rifle powder is one grain of 
good gun cotton equal ? A. One part by weight 
of gun cotton is equal in projectile power to 4'5 or 
5 parts of gunpowder. 2. How is gun cotton 
manufactured for use in fire arms ? A. The cotton 
is steeped in a mixture of equal parts of strong 
sulphuric acid, specific gravity==1'84, and fuming 
nitric acid for about 15 minutes. Gun cotton has 
not been adopted in practice as a good substitute 
for gunpowder ; its large bulk, coupled wtth the 
fact that the explosion is attended with the evo' 
lution of much water and nitrous acid, render it 
inconvenient as a substitute for powder. 3. Is it 
more dangerous than gunpowder ? A. Yes ; 
gun cotton is liable to spontaneous combustion. 
In some cases it has been known to ignite at a tem
perature of 43°. A small magazine filled with gun 
cotton in the Bois de Vincennes,Paris, was exploded 
by the sun's rays. The combuBtion of gun cotton, 
unlike gunpowder, takes place almost instantane
ously, and for this reason it is liable to injure or 
rupture the fire arm in which it is used. 

(13) F. W. B. asks : Are there any acids 
that will eat Into or soften the surface of rocks ? 
A. Most of the materials forming rocks are either 
partially or wholly Boluble in acids, or mixtures of 
acids. They are not all soluble in the same acid. 
As you failed to state any particular variety of 
rock, we must omit giving you here a complete 
dictionary of solubilities. 

(14) B. H. W. asks : What substance is used 
to cement the seams of Il'RS bags ? A. For this 
purpose a cement used is obtained by dissolving 
gum rubber in hot naphtha, which is then allowed 
to eyaporate until of the consistence of a thick 
paste. The seams are cemented wtth this, and 
placed under great preBsure for some time. They 
are then (usually) countercoverQd by a strip of 
the same material as the bag. This is fastened on 
by means of the above cement, 80 as to form a 
binding. When this is finished, it is again placed 
under pressure. A bag, so prepared, will stand 
600 Ibs. pressure, and is generally warranted to 
stand 1,000 Ibs. 

(15) E. E. asks : What would be the best to 
fill an ice box between the out8ide and inside of 
the box ? A. Charcoal. 

(16) W. C. asks : Is there a chemical that 
wtll disi!Olve gutta percha, and will dry as fast as 
bisulphide of carbon ? A. Bisulphide of carbon is 
by far the best solvent for gutta percha, we be
lieve, thus far discovered ; but if the gum be di
gested for some time in hot naphtha, a solution 
in that liquid may be obtained. But as naphtha, 
like carbon bisulphide, is an' extremely volatile li
quid, and when its vapor is mixed with air forms a 
terribly explosive mixture, it follows that, to ob
tain the desired solution wtthout a prodigal waste 
of the solvent and its accompanying danger, it is 
necessary that the materials be inclosed in a 
strong, airtight vessel, and heated over a water 
bath so as to Insure a uniform degree of tempera
ture, which should not be allowed to exceed 100° 
Fah.; and even then we Bhould not consider the 
above method free from danger in inexperienced 
hands. 

(17) C. G. H. says : On April 13 I was carry
ing an umbrella in a snowstorm. I touched the 
frame of the umbrella and received a spark of el
ectricity. On presenting my finger, I could plain
ly see a spark % of an inch long. What is the 
cause ? A. Occasionally, during a snowstorm such 
as you mention, or when for some reason the air is 
extremely dry and the atmosphere becomes very 
highly electrified, like strange electrical phenome
na often occur. Your umbrella, in this case, 
probably acted the part of FrankJin's kite, and 
your body formed the conducting link to the 
earth. 

(18) E. W. P. asks : How can I make pow
dered charcoal into a porous cake for use as a fil
ter ? A. One method consists in pulverizing ani
mal charcoal until reduced to an impalpable pow
der. This is mixed with a definite proportion of 
Norway tar, and a compound of other combusti
ble substanccs. The combined materials are then 
properly amalp-amated with liquid pitch, and the 
whole kneaded up into a homolleneous plastic 
mass which admits of being molded into slabs or 
blocks of any required dimensions and shape. 
These blocks, having been allowed to dry and 
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harden, are subsequently carbonized by being sub
jccted to a process of incineration by heat ; and in 
this manner all the combustible ingredients are 
b u rnt out, leaving nothing behind but tae anima 
charcoal in the form of a block of charcoal, per
meated throughout by innumerable pores. 

(19) W. H. says : 1. You say that, by coating 
a room wtth oxide o f  zinc and glue Bize, and when 
dry, coating with a solution of chloride of zinc, 
I can obtain a good gloBs ; mUBt there be any gluc 
in the chloride solution to bind it ? A. It is not ne
cessary. 2. What Btrength of Bolution of chloride 
is required ? A. Use a strong solution. 3. Chlor
ide of zinc is extremely dear here. Is there any 
substance that can be used to produce same re 
suits and be �heaper ? A. We do not know of any 
substitute other than good varnish. 4. Does the 
above com pound affect colors ? A. Yes; some 
colors are apt to be partially bleached when mixed 
with It. 5. Is the chloride of zinc hard to make ? 
A. No : dissolve metallic zinc or its oxide in a 
small quantity of hydrochloric acid until it will 
dissolve no more; this solution iB then ready for 
use. When applied to the cORting of zinc oxide, 
it combincs with it to form a subchloride or oxy
chloride of zinc, which is neutral. 6. IB silicate o f  
Boda a Btrictly waterproof substance ? A. It is not. 
7. What can I add to its brittleness to keep it 
from becoming cracked and mealy when exposed 
to the air a short time ? A. We do n ot know that 
you can better it at all. 8. Could I use this mixture 
on plastered walls to keep water from staining 
through kalsomine ? A. It might be made use of 
for this purpose, but wc do not think it would be 
very lasting . 9. Would it peel olf in damp places ? 
A. Yes. 

(20) E. C. S. asks : When it is exactly noon 
at any given point on a given meridian, is it ex
actly noon at every other point on the same meri
dian ? A. Yes. 2. I read that the variation in the 
length of the solar day is owing to two distinct 
causes, the inequality of the earth's motion 
around the sun, and the inclination of its axis to 
the plane of its orbit ; and that from these two 
causes arises the dilference between sun time and 
clock time. I can see how the earth's llnequal mo
tion may make the solar day more or less than 24, 
hours; and I can see how the inclination of its axis 
may alfect the time of sunrise and sunset, and the 
length of day and night ; but I cannot see how it 
!llfects the length of the solar day or makes sun 
fast and slow. A. If the bookB state that the va
riation of the length of the solar day is due to the 
incJination of its axis to the plane of its orbit,they 
can only allude to the variation In the duratIOn of 
daylight from summer to winter; and if they speak 
of the inequaJity of the ea,·th's motion around the 
Bun, they mean the yearly motion, during which 
the earth recedes in spring time from the Bun, and 
retards her velocity, while in the fall she approach
es the sun, and accelerates. The daily rotation is 
pcrfectly uniform, as proved by obBervations of 
the stars, which show that the sidereal days, of 
which the length is only 23 hours and 56 minutes 
very nearly, never vary in length. The difference 
between solar time and the time of a well regula
ted clock would not exist If the earth's yearly or
bitwerc a circle, and her yearly motion uniform. 
This dilference, which is commonly describcd in 
the almanacs as " sun fast " and " su n  slow," is 
caused by the inequaJity in the yearly motion of 
the earth, by which the apparent motion of the 
sun along the signs of the zodiac (and which,on an 
average, is 59 minutes and 3 Beconds of a degree 
per day) becomes retarded or accelerated : the dif
ference of this apparent irregular motion, with 
that of II sun whose apparent motion is regular, 
constitutes the difference between the so-called 
solar time and mean time. For instance, from 
June to September, the earth recedes from thc 
sun, and its velocity is retarded, and the sun's ap
parent motion along the zodiac is also retarded, so 
that the statement in the almanac, " sun sl ow," is 
correct. 

COllIllll1JllJICATIONS RECEIVED. 
The Editor of the 8cIENTIFIo AlmRIOAN ac

knowledges, With much pleasure, the receipt of or
iginal papers and contributions upon the followtng 
subjects : 

On Commercial Sponges. By S. H. T. 
On Flower Growing. By W. H. M. 
On the Tides. By A. McN. 
On Disasters at Sea. By J. F. J. 
On the Locomotive. By J. F. J. 
On Railway Rails. By J. P. T. 

Also enquirieB and answers from the followtng ; 
C. N. F . -S. T . -L . D. D . - A .  W . -P .  F. M . - C .  N . F  
- F .  W .  J .- Jl .  S . K .  O . - C .  F .  A .-E . J .  F . -W . L .  D .  
-C . J .  B . -C .  S . -C .  D .  G . - S .  G . ,  Jr.-H . S . -J . P . M . 
-E .  F .  O .  

HINTS T O  CORRESPONDENTS. 
Correspondents whose inquiries fall to appear 

should repeat thflm. If not then published, they 
may conclude that, for good reasons, the Editor de
clines them. The address of the writer shonld al
ways be gtven. 

Enquiries relating to patents, or to the patenta
b:Uty of inventions, assignments, etc., wtil 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 briefly 
by mail, if the writer's address is given. 

Hundreds of enquiries analogous to the following 
are sent : " Who sells dynamite, dualin, and IItho
fracteur ? Who sells steam engine indicators ? 
Why do not makers of watch-making machinery 
advertise in the SCIENTIFIC AMERICAN ? Where 
can pure tallow, for cylinder luLrication, be ob
tained ?" All such personal inquiries are printed. 
as will be observed, in the column of "Business 
and Personal," which is specially set; apart for taat 
purpose, subJect to the charge mentioned at the 
head of that oolumn. Almost any desired infor
mation can in this way be expeditiously obtaIned. 
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[ O F F I C I A L .  J Harne . J. G. Eberhard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  168.368 

Harne •• • addls. C .  Kenny. . . .  . . . . . . . . . . . . . . . . . . 163 .S21 
Harrow .  A. H .  Whlte.ld.. . . . . . . . .  . . .  . . .  . . . . . .  183. 428 

I N D E X  O F  I NV E N TI O N S  Harrow. al.k. S . G. Randall . . . . . . . . . . . . . . . . . . . . 168.527 
Hatchet claws. die for forming. J. Palm er  . . . . . . 163.399 

FOB WHIOB 
Lenai'll Patent of tbe Vnned Statee were 

Granted In tbe Week endlntr 

May 18, 1875, 
AND EACH BEARING 'l'HAT DATB. 

[Tho •• marked (r) are reluned patents . l  

Hatchway • •  elf· clo.lng. D .  Moore . . . . . . . . . . . . . . . . . .  163,509 
Hay conveyer, Conner a.nd Rouse . . . . . . . . .  . . . . . . .  16S , 461 
Heating aud ventilating apparatu., O . Kel.ey . . . .  163. 320 
Hinge for bUnd •• etc . . lock. A. S .  Parker . . . . . . . . .  163.400 
Horse coll.r. G. F. Beard.ley . . . . . . . . . . . . . . . . . . . . . .  163.444 
Horse power. D. Gel.er . . . . . . . . . . . . . . . . . . . . . . . . . . .  163.472 
Hor.e power, J .  S. Schotleld . . . . . . . . . . . . . . . . . . . . . .  163 .53( 
Horseshoe blank, J. T. Walker. • • .  • • • • . .  , . . . . . . . .  163,555 
Hor.e.hoe blank roll . J. Walker . . . . . . . . . . . . . . . . . . 163 . 554 
Horseshoe calk blank bar. J. B. Johnston . . . . . . . 163 .316 

Acid . making liquid carbon. W. N. Hili . . . . . . . . . . . . 163 ,37� Horoeshoe calk die, L . Prichard . . . . . . . . . . . . . . . . . . . .  163 .408 
Alarm . burglar. T. Powell . . . . . . . . . . . . . . . . . . . . . . . . .  168.524 Horseshoalng harness, 1 .  P. Pickering . . . . . . . . . . . .  163 ,405 
Animal., sling for shoeing. L . M. Johnson . . . . . . . .  163.378 Hosa-drylng reel. A. R. GuUder . . . . . . . . . . . . . . . . . .  168.374 
Bait recept'llcle. live . R. B. Kepner . . . . . . . . . . . . .  163 , 498 Hub ·borlng machi n e .  E .  M. Henkle . . . . . . . . . . . . . . 163 . 400 
Bale tie , 'V. A. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . , , 168,330 Hydrant, street, Clemens a-nd '\{QII"gan • • . . • • . . • • • • .  163 ,361 
Bale tie. J. W. Philp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163. 522 Hydrants. attachment to stroet . C . M. Vergner . .  163.425 
Bale tie. W. L . Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 . 331 Ice cre.m freczor. L. B. Woolfolk . . . . . . . . . . . . . . .  163. 43t 
Barrel , J. H. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 ,512 Indicator. price. F. Sumpf . . . . . . . . . . . . . . . . . . . . . . . . .  163.542 
Barrel hoop. B. W. Suth.rlen . . .  . . . . . . . . . . . . . . . .  t63 .543 Jack .pool , H . M. Guy . . . . . . . . . . . . . . . . . . . . . . . . . .  163,433 
B.rrels. drip pan for, J. A. Clark . . . . . . . . . . . . . . . . .  163, 360 Jug toP . H. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,560 
Bath, hot vapor, R. R. Boberta . . . . . . . . . . . . . . . . . . . .  163 ,413 KItchen use, tool for, J. A. Simonds . . . . . . . . . . . . . .  163,416 
Bathing apparatus. E. Morse . . . . . . . . . . . . . . . . . . . . . . .  163 1 3�7 Knife .grinding machine. J .  S .  Elliott . . . . . . . . . . . . .  163, 369 
B.ttery. galvanic. V. i:. Keegan . . . . . . . . . . . . . . . . . . . .  163.318 Knitting measuring device. J. P. R.lslnger . . . . . .  163 , 410 
Bed bottom. P.  C. Hard , (r) . . . .  . . . .  . . . . . . . . . . . . . . . .  6 .4:>6 Lamp . R. S . MerrllI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,506 
Bed bottom spring, A. P. Brown . . . . . . . . . . . . . . . . . . . .  163. 3.06 Lamp extinguisher. H .  J. Warren . . . . . . . . . . . . . . .  163,556 
Bed bottom spring, J .  Fowler . . . . . . . . . . . . . . . . . . . . . . 163,�'j'O Lamp extinguisher. A. and E. Waterman . . . . . . . . .  163 ,843 
Beds, etc . , coYerlng for. Foster & "rea-nt . . . . . . . . . 163 , 471 Lam p ,  miner's. J .  Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . 163, 414 
Bedstead fastcnlng. W. II. Elliot . . . . . . . . . . . . . . . . .  168.468 Lamp, safety extinguisher. G. F . Edholm . . . . . . . .  163 ,466 
Belting, leather. Slemmer & Clark . . . . . . . . . . . . . . . . .  168 ,337 Lathing. metalliC . J .  W. Hoyt . . . . . . . . . . . . . . . . . . . . .  163.315 
Binder. tempOl'ary, E. Buell . . . . . . . . . . . . . . . . . . . . . . .  163.452 Laundry register. E . G. D(ke. . . . . . . .  . . . . . . . . . . . .  163.302 
Bird cage , L P. Reichart . . . . . . . . . . . . . . . . . . . . . . . . . .  lAS , 300 Level. A. B. Wroth . : . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,561 
Boot clean.r. H. H. Holmes . . . . . . . . . . . . . . . . . . . . . . . .  163 .4n Life preserv.r. A. Trallb . . . . . . . . . . . . . .. , . . . . . . . . . . . . . 168 , 422 
Boot. galter,W. E .  Putn.m . . . . . . . . . . . . . . . . . . . . .  163 .525 Lumber aryer, P. Pfeifer . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,403 
Boot -.ounter snpport ,Babcock & Morrison . . . .  . .  163 , 349 Mat, door, O. Rice . . . . .  . . .  . .  . . . . . . . . . .  , . . . . . . . . . .  163,411 
Boot-nalling Jack. L. Goddn . . . . . . . . . . . . . . . . . . . . . . .  163 ,475 Meat c.se �r can. Chambers and McCook . . . . . . . . . . 168 .359 
Bottle .topper. W. Vom Hofe . .  . . . . . .  . .  . . . . . . . . . .  163 . 553 Metal. from oxidation. pr •• ervlng. Ara et al . . . . . .  163,291 
Brick an d tile m.ehl n e .  C .  D .  IVrlghtington . . . . . . .  163,432 MllI, cocoanut , etc . ,  J .  P. Anderio" . . . . . . . . . . . . . . .  1 68.434 
Brick machine, J. K .  C.ldwel 1 . . . . . . . . .  . .  . . . . . .  163 ,299 Mop. C. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 , 460 
Brick machine, A .  J. Hoyt . . . . . . . . . . . . . . . . . . . . . . . .  163,494 Motor, spring. H. Bolton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16S,447 
Brush holder . W. P. Shank . . . . . . . . . . . . . . . . . . . . . . .  163 , 536 Nalls , machln. for cutting, W. Haddock (r) . . . . . .  6 ,435 
Buckle. J. Lines . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  163 ,500 Needles, polishing eye. of, S. C . Kingman . . . . . . . .  163.SS! Bug!:y body • • wlnglng, r:'Tpentor & Grimshaw . . . .  163 , 454 Nut lock, H. L . He.llOl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163,489 Barner. gas. C .  D. Fayne . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 , 402 011 storage and delivery tank . P .  & G. R. Sinibaldi 168.538 
Burner, lamp, L J. Atwood . . . . . . . . . . . . . . . . . . . . . . . .  163 ,439 Oven, coke, L . Schantl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,333 lIurner. lamp . H . G. Moehring . . . . . . . . . . . . . . . . . . . . .  168 ,503 Ozone maehine. G. MIl.om . . . . . . . . . . . . . . . . . . . . . . . . . . 163,391 Batter worker, W. Ryder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,533 Pan. evapor,tlRg, C. lIrownell . . . . . . . . . . . . . . . . . . . . . .  168 .450 
C.ni , fauce t for 0 1 1 .  G. W. Bank.r . . . . . . . . . . . . . 163 , 293 Paper barrel •• making. M .  D. Keeney . . . . . . . . . . . . 163 ,319 
Ca.ns, top for pres0rvlng ,  T. H. Hamtl ton . . . . . . . . . .  163 , 484 Paper box. Arthur and Bently . . . . . . . . . . . . . . . . . . . . . .  163 ,435 Car and carriage heater, J. Schmitt . . . . . . . . . . . : . . . .  163. 415 Paper boxes , corrugate. , A. L . Jones . . . . . . . . . . . . .  16S ,S7D 
Car axle box , G. T. Ril.oul. . . . . . . . . . . . . . . . . . . . . . . . . . 163, 409 Pavement., cement ,  I .  Mock . . . . . . . . . . . . . . . . . . . . . .  168,506 
Car coupling, 1. D .  Evans . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 .469 Plll tile. W. E . Van Velsor . . . . . . . . . . . . . . . . . . . . . . . . .  1 68 ,552 
Car coupling. W. V. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . 163 .519 Pin, s.fe'y .  P. M. Dou!:hty . . . . . . . . . . . . . . . . . . . . .  168.304 
C.r coupl ing, W. F. Starr (r) . . . . . . . . . . . . . . . . . . . .  . . . 6 . 410 Pipe coupling. Cooper and Sntcllll'e . . . . . . . . . . . . . . . 163.468 
Car coupling. J. G. Strlcklett . . . . . . . . . . . . . . . . . . . . . .  t68 , 420 Pipe. holding an d punching. M .  Stephe.ns . . . . . . . . .  168.311 
Car coupling, J. T. Wilson . . .  . . . . . . . . . . . . . . . . .  163.429 Pipe forlead corrosion. ventilating, J.D.Rlcheson 163,529 
Car heater and. ventll.tor, J . Oliphant . . . . . . . . . . . . .  163,897 PIpes, d istributor for hrdraulle , J .  M. Crawford 168.363 
Car oll o A. P. Odell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 68 , 515 Pistol stock. W. L . Godfrey . . . . . . . . . . . .  . .  . . . .  163, 478 
Car spring. W. P. H.nsel l  . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 .435 PI.nt protector. M. E .  Slocum . . . . . . . . . . . . . . . . . . . . .  168 ,4 17 
Car st.rter, F. D. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,486 PI.te, luncheon. J. W. Boteler . . . . . . . . . . . . . . . . . . . . . 163 .355 
Car ventilator and water cooler, A. J .  Morrison . . 163 ,513 Plow, F. R. Bell . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  163,332 
Carbureter, 1 . W. Sh.l.r . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,535 Plow. J. P. Zeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168.568 
Carbureting air, D. Dickford , (T) . . . . . .  . . . . . . . . . . . . . .  6 , 431 Plow carriage , R. Voreth . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 ,46-1 
Card. postal. A .  Pet"".on . . . .  . .  . . . . . . . . . . . . . . . . . .  163 , 520 Pot, coll'ee. R. L .  Bate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,S51 
Carding engine for f.lts. II. J. Davie. el al . • (r).. 6 ,432 Pot. coftce , S. P. WeBber . . . . . . . . . . . . . . . . . . . . . . . . .  168.42& C.rrlage, chlld ' s, F. H. Jury . . . . . . . . . . . . . . . . . . . .. .  163 ,331 Pot., spout for coftee ,  N. S. McFarland . . . . . . . . . . .  1f8.ilO3 
Cart. self·lo.dlllg .  T .  C .  Strawn . . .  . . . . . . . . . . . . IG:l . 54t Prlnter ' s lc,d .nd rule cutter. J. A. Stanlon . . . . .  183.540 
Chair. reel lnlng • •  J. W.  McDonough . . . . . . . . . . . . . . .  IG3,339 Printing. telegraph. Foot. and R.ndall (r) . . . . . . .  6.434 Churn, reCiprocating, G. Dc Nottbeek . . . . . . . . . . . . .  168,365 Printing. gelatin rollef pl.tes for. W. H. Muml.r 163. 514 Clg.r box . B. A.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 ,433 Pump . A.. N. P.rkkurst . . . . . . . . . . . . . . . . . . . .  . .  . . .  168.518 Cigar box tny, G. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . 163 , �n7 Railway Signal , B olton and Ad.m . . . . . . . . . . . . . . . . . 163. 446 Cigar 1>ox tray, H. Ft. Heyl . . . . . . . . . . . . . . . . . . . . . .  163 .313 Railway switch .  M. H. Dand.on . . . . . . . . . . . . . . . . . .  163.164 Cigars . mouthpiece for. J. Camp bell . . . . . . . . . . . . . . . 163, 85R Railway ticket, E. n. Cook . . . . . . . . . . . . . . . . . . . . . . . .  163,462 C.igars , packtn�, E. Norton . . . . . . . . . . . . . . . . . . . . . . . . . 161,�5 Railway track Bcales, J. H. Usher . . . . . . . . . . . . . . . .  1G3 ,423 Cloth measnre, rotary, W. Hebdon (r) . . . . . . . . . . . . .  6 ,437 Rai n  conductor , J .  W. Hoyt . . . . . . . . . . . . . . . . . . . . . .  163,SU Clothe. >iryer. G .  B.nt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168.358 Rain spout .upport . D . Roake . . . . . . . . . . . . . . . . . . . . . .  163.531 Coal separator. Bueehley & Tb.orn . . . . . . . . . . . . . . . . . 163 .298 Register. passenger. W. e. Thorn . . . . . . . . . . . . . 163, 546 Conden!er, eurlaee,W. H . GaUd . . . . . . . . . . . . . . . . . . . 163 ,48� Iteglster. pasBcn"er, TheiS 8ltd Trantmann . . . . . . .  163 ,544 
Cooler, beer, W . Toepfer . . . . . . . . . . . . . . . . . . . . . . . .  163 ,421 Roll for old ral ls ,  Edwardll and Rogers (r) . . . . . . . .  6 , 433 Cooler, m nk , 1 . Barrowl1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  163, 443 Roller a.nd harrow .  H. J. yeargin . . . . . . . . . . . . . . . . . 163 , 562 Cooler, water, P. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 , 481 Roof. wooden, L . Henkle . . . . . . . . . . . . . . . . . . . . . . . . . . .  163,375 Corks ,  machine for eutting, G. S. Long . . . . . . . . . . . 163 ,387 Rooting, fireproof , P . G . Tyl'rell . . . . . . . . . . . . . . . . . .  163 . 551 Corn row ma.rker, A. G. Moore . . . . . . . . .  . . . . • . . . •  163 , 510 Sad iron, 8elf-heatlng, R. H. Basenritter . . . . . • . . . .  163,812 
Corn .lIeller. F .  H .  Hun�er . . . . . . . . . . . . . . . . . . . . . . . .  168 , 377 Sad Iron slloe , E .  H.rtsl!: . . . . . . . . . . . . . . . . . . . . . . . . . . .  168 . 487 Corset, J . ]<[ .  Am .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 63. 433 S.nd .nd gravel •• para!{)r. N . J .  Keller . . . . . .  168.38! Cor •• t clasp . W .  C. GoodWin . . . . . . . . . . . . . . . . . . . . . . .  168 .479 Sash balance. J. J. Price . . . . . . . . . . . . . . . . . . . . . . . . . . .  168 . 407 Cotton �In. O. C. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1G3.465 Sash pulloy. C. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163.459 Cotton sprinkler. C. A. Rams.y . . . . . . . . . . . . . . . . . . . .  163 , 526 Saw, buhl, E. Bro wn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163. 296 Conpon tag and check. G. �. G . Jone . . . . . . . . . . . . 163,49 S.w tlllng machln •• J. McSweeny . . . . . . . . . . . . . . . . .  163,3'�6 Crackers. cutting and sUilarlng, Ruger & lIllI . . . .  163,332 Saw handle . A . C. M.rtln . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 ,325 Craae, water pressure, C .  H. Morgan . . . . . . . . . . . . . .  16S , �11 Saw mBI head bleck , C .  R .  Ely . . . . . . . . . . . . . . . .  1(;3 ,309 Cr.nk wheel, L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�3 ,390 Sa ..... mill he.d block . W. Glne . . . . . . . . . . . . . . . . . . . . . . IGB ,f73 Crib . Buttenburl: & Hodges . . . . . . . . . . . . . . . . . . . . . . . .  163 ,357 Saw mills .  log t11rn.r for. J .  Orm . . . . . . . . . . . . . . . . . .  163. 39S 
Cultiva tor . E .  D. Gorham . . . . . . .  . .  . . . . . . . . . . . .  163, 372 S I hi G W B b 16 Cultivator .nd harro ... comb:ned, E .  M. Potter . . . .  163. 5� 

aw ng m.c ne, . . ag e e . . . . . . . . .  . . . . . . . . .  3 ,453 
Cultivator, revolvIng, E .  C. Winters . . . . . . . . . . . . . .  163,346 Sawing stavelil, machiBe for, W. Barber . . . • . . . . . .  163 ,350 
Dental plugger, E. S. Eld.r . . . . . . . . . . . . . . . . . . . . . . . . . 163.412 Sc.ffold . C . G. Re.d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 , 329 
D ti Scales. platform, S. J .  An.tln . . . . . . . . . . . . . . . . . . . .  163 , 440 ental plul"ger,automa 0,  L. Duvinale . . . .  - . . . . . .  163 , 306 Screw driver. W. F. Patterson . . . . . . . . . . . . . . . . . . . . .  163, 401 Despatch apparatns, p"eumatlc , 0 . 11 .  Dowd . . . . . .  163, S66 S •• t. circus, W. H . Shney . . . . . . . . . . . . . . . . . . . . . . . .  163 ,537 Do.e register. D L . H.wklns . . . . . . . . . . . . . . . . . . . . . . .  163.4S8 Separ.tor. gr.ln. Ogborn and Kendrick . . . . . . . . . . .  163 ,516 Drawer pull. W. N. Weed.n . . . . . . . . . . . . . . . . . . . . . .  163,5"7 Separator. grain. Rider and Reynolds . . . . . . . . . . . . 163 .530 Drill for metal , D. L . Toppan . . . . . . . . . . . . . . . . . . . . . . 163,342 Sewln!: machine attachment, F. H.nry . . . . . . . . . . .  168.491 Drills from hole. , removing broken. J. W. Platt . . 163.� Sewln� machine table.  F. R. Woltlng ... . . . . . . . . . .  163 .347 Drilling apparatus. J . McKay . . . . . . . . . . . . . . . . . . . . . . . . 163 ,503 Shaft coupling, Weeks and Metc.lf . . . . . . . . . . . . . . . .  168.558 Dryer and bake oven . J. Z immorman . . . . . . . . . . . . . .  1 63.56( Sh.plng block for g.rments, H. Egle.ton . . . . . . . . .  163.467 Dyein, pilk fabrIcs. J. B .  C. H. Petltdldler . . . . . . . .  163 . 521 

Shed, portable .  T. L . Wiswell . . . . . . . . . . . . . . . . . . . . . .  168.5511 EI.otrotype shells. back ng . J. S. Broo ... . . . . . . . . .  163.446 Shoe, J .  H. Hussey (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.433 Elen,tor, H. ll. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168 ,354 Shoe knife .  W. J. Fltz Gerald . . . . . . . . . . . . . . . . . . . . . 168 .470 Engine. compou". steam, A. Alexander . . . . . . . . . . .  168 . 343 Shoe n.lIIng and tacking m.chin •• L. Goddu . . . . .  163 ,476 
Enillle .lIde "alve, E. Armstrong . . . . . . . . . . . . . . . . . . . 163. 4� Shoe nailing machine,  L . t'lodd11 . . . . . . . . . . . . . . . . . . .  168,4.7 
Faucet,  S .  A . Duman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168, 673 Shoo sales from strips. nailing. L . Goddu . . . . . . . . .  168.474 
Feed cutter, J. B. and .l . W. B. Ny e  . . . . . . . . . . . . . .  163 ,396 Sk.tes.  O. Edwards . . . . . . . . . . . . . . . . . . . . . . . . .  1113.307, 163.308 
Felly joint pl.te, J. I ve . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168 ,496 Sklrtl , ornamenting, J .  Schoenhot . . . . . . . . . . . . . . . .  168.335 
FlIter. water, C. B .  Coop.r . . . . . . . . . . . . . . . . . . . . . . . . . 168,362 Snow plo ..... , C .  Marshall . . . . . . . . . . . . . . . . . . . . . . . . . .  168,501 
Fire .nd w.ter proof composIMo" . W . & F.Gr.y 163,373 Spice bOX , E . ]<[orton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163.394 
Fire arm •• loading . O. D. Phi llips . . . . . . . . . . . . . . . . . .  163,404 Spinning ring b.elder, C. E. Tro wbridge. . .  . . .  . 163.550 
Fire extinguisher, Murphy .nd H.arle . . . . . . . . . . .  163.328 Stam p .  hand. E. D. Chamberlain . . . . . . . . . . . . . . . . . .  168.300 
Fire plug or hydrant, L . S. Ch.pman . . . . . . . . . . . . . .  163 ,301 Stave · dre •• lng machine . G. A. Shideler . . . . . .  163,336 
:Flue stopper, ventilating, B. A. Meade . . . . . . . . . . .  163 ,504 Stone, artUlcial, Lemon, Cameron, and Hainer . . .  163.386 
Food, coneentrated extr.cts for. J. & W. Horlick 163.493 Stove . J. Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168 • • 19 
Furnace, smoke-consuming, J. C . Eaum . . . . . . 163.�5 Stove , gas. J. J. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168 ,8l4 
Furnace ••  composition for lining, C. E. Wilson . .  163.845 Stove . he.tlng. J. D. AvU . . . . . . . . . . . . . . . . . . . . . . . 168.441 
Fnrnaces . promoting combu.tion In, J. C. TilfallY 163.547 Stove . m.gazlne. W. W. B.ldwln . . . . . . . . . . . . . . . . 168 , 442 
Fllrnlture duster, O .  Griswold . . . . . . . . . . . . . . . . . . . . . .  168.311 Stove pipe shelf, M. Bennet . . . . . . . . . . . . . . . . . . . . . . . .  168 .445 
G.rment •• shaping block for, H .  Egle.ton . . . . . . . .  168. 4i7 Stove pipe thimble . Loughlin .nd Hughe . . . . . . .  163,449 
Gas ,"d oils. manuf.cture of, H. M. Martin . . . .  163.324 Stove .  reservoir cooking. G. N. Palmer . . . . . . . . . . . 1!1S ,�17 
G •• • pparatns, J. D. Kutz . . . . . . . . . . . . . . . . . . . . . . . . . .  163.385 Stoves tlre pot for. J .  Spear . . . . . . . . . . . . . . . . . . . . .  168 ,418 
Gas. purltylng. Smith .nd F.rmer . . . . . . . . . . . . . . . . . 1�3 .339 Su!:.r skimmer .nd cooler . J .  L. Horgan . . . . . . . . .  168,39% 
Gas carbureter. W .  H .  Reed . . . . . . . . . . . . . . . . . . . . . . .  163 .528 T.ble .  Ironing. P .  H .  Gatney . . . . . . . . . . . . . . . . . . . . . . 168.371 
Gas. l!1.nufacture of. H. M .  Martin . . . . . . . . . . . . . . .  168,323 Tacklng machln., J .  W. C.rver . . . . . . . . . . . . . . . . . . . . 168.456 
Gas otove. J. J. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163.344 Telegraph tlre alarm. J. N. GameweII . . . . . . . . . . . 168.310 
Gasometers , gearing for, J. C. Tiffany . . . . . . . . . .  168,648 Telegraph , train, A .  N. Towne . . . . . . . . . . . . . . . . . . . .  163 ,�49 
Gla.oware , mold tor. J. H. and M .  Smith . . . . . . . . .  168, 589 1 Towel stand. C. Schermerhorn . . . . . . . . . . . . . . . . . . . . .  168.334 
Gold leaf. bookln!:. J. Varley . . . . . . . . . . . . . . . . . . . . . .  168.424 Toy cup and ball, C. H. Ba .. . . . . . . . . . . . . . . . . . . . . . .  168.294 
Gr�ln ,  apparatus for steaming. M. H . Ste.le . . . . .  163,340 Trace f •• tener . C .  Robinson . . . . . . . . . . . . . . . . . . . . . . . . 168,532 
GfJlln binder. J. F .  Gordon . . . . . . . . . . . . . . . . . . . . . . . .  163.480 I Treadle. Letz ann Due"er . . . . . . . . . . . . . . . . . . . . . . . . 168.822 
Gr •• e. E .  S. Ranwtck (r) . . . . . . . . . . . . . .  . . . . . . . . . . . . .  6 .439 Truck for brIck yard •• B .  Noonan . . . . . . . . . . . . . . . . . .  168 , 8 �  

U nlver.al Joint. R .  T .  SmIth. . . . . . . . . . . . . . . . . . . . . .  168.338 
V.lve. OSCillating ste.m, H. P . Jane . . . . . . . . . . . . .  168.497 
V.lve . vent. A .  Ch.bot . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168. 458 
Valve. water. A . Chabot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168 .457 
Vehicle hub and .xle, G. R. Dr.w . . . . . . . . . . . . . . . . . .  1 68 . 305 
Vehicle se.t lock. D. Argerbrlght . . . . . . . . . . . . . . . . .  168.433 
Wagon axles, ",age for shaping, D. R. Winter . . . .  163 ,480 
Wagon brake, E . A. Thompson . . . . . . . . . . . . . . . . . . . .  163.545 
W •• hers. machine for makIng. 1. W. Doeg . . . . . . . 168,303 
Washing m.chlne . O . B.ldwln . . . . . . . . . . . . . . . . . . . . .  168.292 
Washing machine, M. Jone> . . . . . . . . . . . . . . . . . . . . . . . .  163.317 
WashIng machIne, S . Wells . . . . . . . . . . . . . . . . . . . . . . .  163,427 
Water pressure crane ,  C .  H . "M organ . . . . . . . . . . . . . . 163 , �1l 
Wave power m.lchlne, C .  Buckner , Jr . . . . . . . . . . .  163 .45 1  
Whiffletree. T .  Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 , 455 
Whip socket, J. J. Markel . . . . . . . . . . . . . . . .  . .  . . . .  163 .3Jl1l Wick raiser, H .  G. Mo.hrlng . . . . . . . . . . . . . . . . . . . . .  163 , 507 
Wind wheel , J . •  J. Klmb.II . . . . . . . . . . . . . .  . . . . .  . .  163 .333 
W ire fabrle, G. S. Br.cher . . . . . . . . . . . . . . . . . . . . . .  163.418 

DESIGNS PATENTED. 
8,328. -LAMP PXDEI!!IT A L S . -N .Bradley ,West Meriden ,Ct . 
8.329.-COAT HOOlts . - F .  T. Fr.ck.r. New Britain.  Ct . 
&.SSO .-CARPETS . -H . F .  Goetze, Boston, Masi . 
8 .331 .-CIIAnlt MEDAL .-C. Hcrshey . Phlladelphl., Pa. 
8 . 332 . -STATUA RY.-H . HIrschfeld. W est Merldcn.  Ct. 
8 ,S33.-CARPET . -A .  Martin, Paris , France . 
8,S3.J. .-FIREMAN'S TRUMPET .-F. lr1JIler, Brooklyn, N.Y. 
8,835 -BURIAL Cl_SKET ORNAMENT.-W. M. Reid , Am-

sterdam, N . Y. 
8.336 .-H EATING STOVES.-G. Smith el (II .• PhU.delphls . 

Pa . 
8 .337 . -STOVES .-N. S. Vedder . Troy,,-,-. c-N-.e.--'y:...'--___ _ 

SCHEDULE OF PATENT FEE!!!. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8� 
On tlllng each appllc.tlon for a Patent (17 year8) • . • • •  Sl11 
On Is""lng eacb ortgtn.1 Patent . . . . . . . . . . . . . . . . . . . . . . .  8� 
On appe.1 to Examlners-In-Chlet . . . . . . . . . . . . . . . . . . . . . .. tct 
On appeal 00 Commissioner Of Patents . . . . . . . . . . . . . . .. � 
On applicatIon for Relssne . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ao 
On tlllng a Dtscl.lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1" 
On an appllc.tlon for DeSign (3li yelU'S) . . . . . . . . . . . . .. 10 
On appllcatton for DeSign (7 yelU'Sl . . . . . . . . . . . . . . . . . . .. 111 
On application tor Design (14 yelU'S) . . . . . . . . . . . . . .. ao 

CANADIAN PATENTS. 
LIST OJ' PATENTil GRANTED IN CANADA, 

May 18 to 19 , 1875. 

4 . 743 . -C .  O. Gardiner,  Sprlnglleld,  Ohio, U. S. Seeding 
machine . M.y 18. 1875 . 

4.749 . -J . Nolan . M.lone , N. Y • •  U. S. Water wheel . 
May 19 ,  1875 . 

4 , 750 . -J . D .  Husb.nd. Jr . ,  St . Louis. Mo . • U .  S .  Fire 
klndler. M.y 19 . 1875. 

4,751 .-1.1.  Lesser. Montreal . P .  Q. Cigars and eigar 
molds . May 19. 1875 . 

4 . 7i12 . -L . J. Herard . Montreal , P . Q. CookIng stove . 
May 19 .  1875 . 

4. 753 . -F . J. Davis . Newport. Vt. , U. S . Lock for shoe 
last. M.y 19. 1875 .  

Back Pqe • • • • • • Sl.00 a line. 
Inside Paa-e . • • • • • ." II cent .. a line. 

lCl1(1ravings may head advert'l8tmWnt8 at the !!ame raU 
JHl7' line, by mea.mrenwnt, (//! the letter pre88. AdM'. 
U8ement8 m'l.l8f. be received at publication off1c8 (D 
eM'ly (//! lI'riday mmnofnla to appear in mat 1.'I8'Ue. 

IMPROVED CENTERING ATTACHMENT. 

It Is d""lgned to be tltted to the revolving Spindle of 
any LathP- .  for the purpose of findin.g and drilKng centen 
in round Iro-n . lDend for descriptive etrcl1lar . 

KELLY &; L U D WIG. Philadelph ia. Pa . 

EHPIRB CAMP Le)"t:'N5Z Co . , Albany, Sole Proprietors or the P.tent Camp Lounge for �t.ate of N. Y. Oth..,. 
Stat.,. address U. S .  C.mp Lonn!!e Co .• Troy. N. Y. 

Three months before the publlc ; .elUng In every SI .• te 
and Ter. I ,ory . Price. $4 and $5 ; add 85c . postage wh ... 
orderlnl1 by mal l .  Fold. In very small spac e .  N ew pi l-
10w aUachment . Our testimonials are absolutely over. 
whe lming . On sale in. New York , at Fred. J .  Mille r ' s . 
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'}ak!li�ip thy bed and walk ! 

EJEpc»r"t. 
MANUFACT URERS AS WELL AS OWNERS OF 

PATENT RIGHTS, 
who wish to export to Europe, or wish to be represented 
th ere . can send samples or illustrated circulars with partiCUlars to the underSigned, who, after a restdence of 20 
years in the U. S.,  has establt.shed a bouse in Uermany for 
the exclu.sive Bal� Of AME RICA.N GOODS.  

Prompt sttentiC)ll and perseverance have made the en
terprise a success .  Address a11 �t.t����I!:AO�� to 

20 Duttplatz. Munich. Germ.ny. 
Refers to Messrs . M .  Herzog & Co . •  354 Broadwa�J aad 

John H. Kn.pp & Co . •  17 John St . •  New I ork. 
�___ ___ H

Ola�e ���trldg�_ &_ Co . ,51 H��..!�r St. ,Boston. 

S TE VENS' MITRE BOX 
The b0St machine ever invented ; seta to any angle, and 
wlll last for years . Price $8.00. Rent to anJ addre81, on �e.:'r'i\��

d
�f

�
r��c e .  G. M. STEVENS , P .  . Bex 1986. 

KNITTING MACHIN ES. 
The BICKFORD AUTOMATIC FAMILY KNITTI N G  

MAC HINES will knit anythln
N 

ever knit by hand . In far 
��l}'fll��yir�n':�& �ou�1j����! J:���

r
so(M�'d�;r�!�� 

machines are shnple, durable , alld cheap . Every family 
should have one . Goneral ."d Loc.1 Agents wanted 
�tg-l;�'i{�' K���W��8�U'C'k�'Ml!'a���W��Atd.ffr� ING COMPA NY , Br.ttl.boro. Vt. 

FACTORIES TO LET AT HA VBRSTRA W, 
N. Y . •  on the Hudson River . Two large brick f.c-

:���B '97i��e��lJei�r:e 8�r��:8 9:O� ; w���ne;a
t
:rB�Oa�e� 

power in each i turbine an d overshot wheels . Railroad 
and steamboat communloatlon with New York. For 
p.rtlcul.rs. address JOHN PECK, Haverstr.w . N .  Y. 

:N EW ENGI1IES AT A SACRIFICE. 
1-18x36. plain slide valve . 
1-12xl4 " . .  
1-16x32. RIder Cut-oll'. Superior IInlsh . 
1-12x34 , . I I  . , • •  

1-10x24 
WM . B. PA RDEE , N e w  Haven. Conn . 

STBBL STAMPS. 
LI.t and Samples free . E. M. DOUGLAS. Brattleboro' ,  Vt. 

Trow's 
N.Y.CITY DIRECTORY 

Vo l. L x x x i x ., 
FOR YEAR ENDING 

M ay 1 st, 1 876, 
IS PUBLISHED, 

And can b e  obtained from our Canvassers, o r  on 
application at 

THE COMPANY'S OFFICE, 
No. 11 University Place, 

______________ N __ e�w York City. 

M o d e l  Steam E n gi n es, 
FROM 50 C T S .  UPWARD!l ,  FRO M GEUIWF. PARR ' S  

UNEQUALED MODELS ()F 
Steam Cranes . Vertical Engines . 
Circular Saws. Paddle Engines. 
Steam La.thes . Steam Hammers .  
Horizontal EngtD.es . Locomotive Engines . 
Portable Engines. Steam Boilers .  
�team I-umps . Marine 5;crew Engines . 
Beam Engines . Powerful Engines. 
Steam WlncheiJ . Water Motor Engines. 
Electric Engines (requiring Fire Engine • . 

no fuel) . Miniature Machine Shop . 
Engines to run with Kero- Miniature Mechan ical and 

sene on or Gas , for do- and Com ical Figures 
mestlc purposes .  .nd S a w  Mi lls run  by Uprlgl1t F.nglne. . above .ppliances . 

Also, �lebrated Amateur's Lathes , Tools and :F'ittings 
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above Steam Engines, Lathes, &c . , have been success
fully made by Amateurli . Thousands prove the unparal 
leled SUCCCiS of the above model! and castings . 

For full description and prices of the above , together with the requiSite tools, see •• Parr 's  TechniC'll Gutde . " 
containing over 400 lliustrations , with aU necessary Information, how �o buy . how to use, and how to make mode.! engmes . Post free 25 cents. Address 

GEORGE PARR . Bull'alo .  N . Y. 

Manufacturer, 
P.w tucket,  R. 1.  

Ladies C.n make $5 a day ln theIr own City or Town . 
_____ �ddress ��LIS M'.��_�_�o. , Waltham, Mals . 

WORCESTER l?REE INS TITUTE, 
S.hool of Applied Science.  For c.t.logue,  address 

PROF . C. O. THOMPSON. Worcester. Mass . 

MAN UAL OF PATENT LAW AND " S ALE 
OF PATEN TS . "  For Inventors and Manufactur

er.. Commended by this paper. Postpaid . �2 50. Ad
dress . for circulars , W .  R .  SIMOND::5 (Counsellor In 
Patent Law) , Hartford , CODn . 

A -GO LDEN - H ARVEST--F-O-R-A-G-E-N T S .-
th!r: Brooks' Patent D i amond Steel Knife and Scissor8 
����P��f:e

iS$�
e��;e �ig�Jr�aJ�S;t'aritd c?e�t. SB1!ig: ���'illL

t�o2� 
per cent. of amount of order. Silver-plated sample,  ele
gantly llnuhed, WJth circular, by matI , for :l5 cents . 

R. L FLETCHE H ,  111 Ch.mbers St. ,  New York . 
!S pecial :N otice to Dealers in and Users 01 Wood Wo r k i n g M�c h i n e ry.  

WORCESTER , M A S S  • •  lIay 25, 1kW. 
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PATTERNS, PATENTS , GOOD WILL. ('''oRREBPONDBllCE, 
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(ng lfacb ktery, and be prepared to :turnish new machines, 
or parts for repaIrs. as furnished by eHher concern 18 
Y,;

r
: Jl:':i\' at once remove our esent Works to our new 

quarters-uniting the two estagftshments-and be able to furnish customers with Improyed Machiner)" , both in qual .. 
I t�O: !t

g�la ��e���!��:���E�i�����:;ri':����1:h���:8to 
our old friends and customers, and would be most happy 
to see them at our new quarters (:J6 Salisbury Street) , and 
woul d  remind them �hat we shall continue to manufac
ture Wood Workmg Machinery generally, making a spo
ct alty of Woodworth, Daniels ' and Dimension Planers. 
Surfacing Machines, TenOnlng

y
Morti8ing, and Re-Saw MachlneM�U�i&�e�'uieG & (mr�il.�����'6W�y· 26 Salisbury St . .  Worcester. Mass . •  U . S . A .  

Good Agents Wanted to CanVa88 fryr 
KNIGHT'S AMERICAN MECHANICAL DIC

TION ARY .  & Cyclopedia of Science. Art and Man 
ufactures . one of the finest as well as most useful books 
ever pnbllshed . Nothing el8e will take Its pl.ce . It I. t he only work in existence whIch giYes an adequate view 
of the present advanced state of mechanical science .  
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Thousand DoU.rs (100.000) . &nd lor circlllar. J. B. FORD & CO., Pnblishers, 
27' Park Place, N ew York. 

p ""- 'r E N ',,, COL D  R O L L E D 
S HAF TING . 

����L?��! �l�O �!S�J �fBY 
o DER R I CKS &. TRAVELLE R S , 

T H O MAS RO S S .  Ru rLAN D .  V T  

Todd It ltafterty .M.acllIDe \JO. 
MANUFACTURERS OF 

Th.e celebrated Greene Vart.ble Cut-Oll' Engtne : Lowe I 
���.::.; ;i1��!fIn��<1,.:�u'l>�g;b�� �i��es�
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Agents for the N ew �aven Manuf.cturlng &. · s  Machin. 
lst'a Tools ; for Judson'l1 Governora a.nd Stop-Valves ; Sturtevant Blowers ; and Dlll'erent\a1 PuJJey-Blocko. 
WARER60M5 .... 10 BARCLAY ST . , NEW YORK 
WORKS PATEnI!10N. NEW JERSEY. 

�OR SALE.-THE BEST THING ON THE rl:n! Continent. An Inexhau.tlble Bed of Phosph.te of Ime. Loc.ted with everC.'1�a�jtfiNE�d'8'::�'va. Ga . 

© 1875 SCIENTIFIC AMERICAN, INC



To PATENT RIGHT MEN.-"Willlams' Patent 
Dish ·Washer" Is one of the m01:lt useful . Jabor-sav

tng ma.chtncs in use . For TerrUiory I Information, and 
Termlil, &ddre.s C .  H . WILLIAM Ii ,  Jacks Hcefts , N .  Y. 

FOR SALE-The old-estabUshed Foundry and 
Machine Shop. oituated in the thriving city of Jack-

��V!�
le

il;;j���lgg
u
��

t
;h�

ll
!f�i�,T.  l'h�v'."&!,k� .a�. Rlt��� 

Louis and other railroads, ueing convenient for sb tpl'tng . 
LathM. iroll planeri , bormg mill. drill press, screw- cut-
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eonnected wi til the bmilness . a11 1n complete running or
der The above property wil l be !-old on ltheral terms &r 
trad.cd for rcal estate or western lantIs .  There i s  no other 
foundry wi thIng 30 miles . A car works hali just been 
80mpleted in the town , makIng i t  a most desirable loca-
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can attend to, Correspondence solicited. 
JOIl� FIDLEH., J acksonvllle , Morir8.n county. Ill . 

W ELLS ' EVERY MAN HIS OWN LA WYEll AND BlTSINESS FORM BOOK. By JOHN G .  
WELL" . A Complete Guide in aJl lU atters 'It Law �{-'fTJ�IYrnf/tl tmg���··wig';nfi{�Btru���n� 
for ProceedIng "�tthout Legal ARsistance in Suits al'l.d 
lIL8��:fs�,���;1�

s
aoCrif.�.d:. e'M6ft�::��prg;�,
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Depositions. Bonds , Orden, Contract.B. Powers of A!tor-
�el�t8�X��i���De6far�l��ri��!�a:c.

e
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Arbitrntion, Partnership, Releases , wlust. Codicils, 8ub. 
missionB, Land Jointures. Tenants' and Landlords' Re
eeipts, Public Lands Land WarranMi, Composition with 
Cred-itors, Oaths , Satisfflctlon of ){0t't�ge8 ,  ppe-emflMon 
��6ii���[�

a
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a
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triOl'lB to enable the dif!charged soldier or BaHor to procure 
back pay, penF!iODi ,  bounties , and all war claim'S j the 
�� E��g�t1��'��8ciiie�\���S gFIf:��8

t
H���h�� ,EL1:�� 

Contracts, Limitation of Action", Usury , Qualtti.catlioRs 
of Voters, Licenses to Sell Goods, etc Also, contain,lng 
the Internal Revenae Laws, Stamp Duties, Post-Oftice 
&Ild Custom-House Hei:'niation8 . Constitntion ef the 
Unit�d States, with AN.lendmcnts, the whole adio!l of the 
Goyernment in Helation to Reconstruction and the 
Freedman, Seals of the Different States, with descrlp-
ttTh8e'r:
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net be f;p"eatly benefited and advfttaged by the p08sesaion 
of the book . It wHl save them money, save them troublt', 
lIave them time, save them litigation and lawyerR ' fees , 
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��em Informatrlon which nobody can aiferEl to 

The Work embraces 650 large 12mo. pages, and IS l'rlnted 
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s
fre;:rr��i��in� . . . . . . . . . . . . 12 .25 
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st- paid on receipt of !6��' (t .  ""ELLS 
No. 27 CIInton Placc, li ew YOTk . 

Stone Channeling 
OR 

Qumrrying Machine, 

WARDWELL PATENT, 
FOR CUTTING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

BTEAM STONE CUTTER CO, , RUTLAND, VT. 
SOLE PROPRIETOR� AND MANUFACTURERS. 

MACHIN ERY ��;ror �lr!��.o����t�E 
________ �,__ 103 Reade St .• New Y".£� 

PORTABLE STEAM ENGINES, OOMBIN 
ing the maximum of effiCiench t durabllfty &nd eoon 

�)rle'l;!�
h
d ��;ox::�g{�n����tW��ri �g�nPl�OOO '\�Y�gar! 

ue. An warranted satlBfactory or no sale . Descriptive 
circulars sent on appltoatlon .  Address 

TH E J. C. HOAIJLEY c<���en�M""" 

DITCHING AND DRAINAGE MACHINES 
furnished at a moderate cost, cutting ditches of 

any width and depth in ground free traID stumpe aud 
rooks .  Machines worked by from four to six horses , and 
two men will do the la.bor of 1Hty men a day at least Stat" and County mgllts l{�{N"iWh,pti:d�rf��rHERS, 

111 llroadwa)', New York C1ty. 

FIRE PROOF SHUTTERS. 
CLAlI.K & co's SELF·COILING ROLLING STEEL SHU TTERS (Bor&"Jar Proof), Por Store 

.Fronts and Rear Whl.doW8, reqnire no machinery or balance weights , and can be applied to any opening j also Roll
ngWood Shuttus tor Stores and DW81liB&s . Tboullands &l'Q I. daily uBe, and are acknowledged the best sb.uttera in 

tho world. Send for Catalollue to JA1IIll,S G. WILSON, Manager, 

London, ParlB, Vienna, and Berl1n. 

S T E A M P U M P S. 

THE Union . Iron Mills, Pittsburgh, Pa.. The attentton ot EIlII1neers and Architects Is caned 
to our improved Wrought:}ron Beams and G1rders (pat
tented) , In which the eompound welds between the stem 
and danges, whtch have proTed 80 objectionable In the old 
mode of manufacturing, are enMrely avoided. 'Ve are pre
pared to furnish aU sizes at terms as f&yornble as can be 
3���:' ��':,"t��::; c!".�ru��rl¥���Nl

t
.�0Ft;"J:��:�':." 

A NEW B O OK : 
" BUSINESS on the PACIFIC COAST." 
Giving an account of every .BulliBesl, Profelilon Bad 

Trade together with Salariesl Wa�8 , Professional 
Feea-, ' ngCelBUY }f;xpen •• s, a.a Profits . By 8. SCheol 
Teacher . Price 00 c�'i�. e'flltARD , DIxon . cal . 

WE ri:,�os 8fc!� Tt�"nQ��,,:!;r�':d 
l-iinety Dollllrs, beIKt.t1se �e employ 
D O  agents Hnd allow no dl sconnt to 
dealers-they swind ll) you out of 
more tban twice the relll cost of nil 
����():�ldDou:;

n
pi����a:; ��::ri.OO) 

famities in every sectifnl of every 
State a�d '1'erritmy in the Union. 
There is not fL county, or a prominent 

town where they a r e  l'I(')t in use , and 
hundreds of small towns everywhere 
a.lso ha.ve them. H you Mil send for 
��Ill���al�gfi\�� 4!;:����I�ftel�l:��� 
r�C����I���

e
��

e
�����)lf�f:�)�;���Z��� 

ma.ny inAuentinl and � Iilthy ban1c. 
ers atlll merchant8 evetywhel'e, who 
are ustllt! OUt PI!\no�-you will be 
sure to find 50"l'6 of them Ri your 
very don,r, in your O'W'fl or 80rne 
adjni n i l l g'  town. where :rou can seo 
and try our P i 1l.nos. 

We send them n.nywhe,e within 
1 ,000 miles nf New York fot 18 days' 
\rial and it' nflt sati sflu!:tory no PRY!Dent is requited. 

�18 We., 26th St . ,  New York , and at 

H�!!:� a� T��?c!!�� SsWi and General Wood-Working Machinery. JOHN B.  SCHENCK'S BONS ) Matte.wan , N. Y. Bend tor CataIOi'\l8. l 118 Liberty St. , N. Y. CIty 

Machinists' Tools. All sizes at low price. . i:. GOULD , Newark, N. J .  

A S�Gjj;TR.:�B6sTON, furDI.he •• l i-kinds ofM achl. 
e nery'" lnechaniclll �uppl ie8 at popular prices . 

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

Q
W1th ilcroll and Circular Saw Attachments , Slide Rest ,  Tools , & c . ; also .. mall 
Engtne Lathe., Metal Hand Planer8 . & 0 .  N4iHLtest deSigns, superior fintsh . Low 
Pl'iccfII. Our new Catalogue describes 
these and every tool neee8sary for tlle Amateur or Artban. Send for It. 

_ '195 &
W
::Lfb·eg����N���·';rk . 

STEEL CA.STINGS. 
Soltd and. Homogeneous GuarllntQed tensfle IItrength , 25 
tU:D8 to square inch. An Invaluable s.bstitute for eXf:leR-

�:;d
f
f
o
�ro(;�Ul�� !�� g:k� Ir�n

t�eqUirlng great strength .  

H e  HAl"FIE STEEL CO . •  EveI1na St . ,  P11lladclphia, l a . 

MA SCJN'S l'AT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co. ,  

Pl"ovidence, R. 1 .  AglWts L. B.  BROOKS, 60 CI1fI street. 
New York_;_TJ\l'�I1<_"-RICE & CO .. Akron . Ohio_ 

"EDEr ..rtgAPHY " A �.w _ .. on tM .... '" vu . Writn.ag by Sound ; & com· 
plete 8pit�lIn or P .1iJCIi.c Sher\ Hand-the shortest, most sim ple, 
easy. a.nu OOUlpl'ehelllH Yi� ,  eu abUnlj; lUlJ one, in a shor� timt.;. to repOr1 
tdalBf svee�hes, S'el'mNlY, &e. Tae Lord's Pra.J!"I' IS wntten 'With 
torty-nine stl'okes er the pen , aDd HO words per mlftute. The unem 
���:''i��� ���� &7io�rrs;':_Y S":�� ����et�����:.���Md 

We ore a re,pnn'ihi� lncor"o,..ted , for the past 8ix years. LEWIS & GEO. S. Lll:LACU). 
�l�:�nt������r ����� IRe���str°Net; � .  _ n r  I11nstnL-York City whicl

.
l Imy nllnk In  the United Statf's will satisfy I 

P1en�e writp 11S, ftt� Y01h n111 r
�
:E"1

1
e n ot �tl:;!1:� R wrlt tl:'n 

you i � h'f'- �tr  the  !\-'trnngest BRl'Ik in  Am8rfca Wo mn..ke tht1'l t e ll  Circu l a r  con tl'\  n 11l e: I pn-r l e ll :ns .  If . C In i .ll �t :ltt��nt'''' t 'to prn ... :e t11al  onr  5 YI"ars' wlI.rrant Jl'l1a.r..antcel; ollr rQply to a l l  (]IlP<.;t ions}  from. �orne 
�rt

cer �i C
�ur -,omp. 1 

Pianos to he ful ly oQual tn a11y P-iBno in the world at Bny prise persun. Please i'ltn.te w lere J! ou S(\W l !l  n o • 

A ddreli8 United State. Piano Co., !!IlO Broadway; Ne,v York. , -,-- -- - -- - ----- - - - - ---- . - --

-- LeCo::-=u�--�t's :P�t��t--- -
--G- -

LASS MOULDS, for Fruit Jars, Lamps 
T 0 0 L S Bottles. Ink Stand. , etc., made by H. BROOKE: M A C1 H I N I S  T ' S 15 years COR. WHITB and CENTRE STS., N .  Y. For any 

• tIMng new in I/:I&s •. you wnI require a mould (or dIe) . 
Set Iron DogB, l'rod�T:� .��.�: . . . . . . . . . . . . . . • 5 .68 et��es�n�e�c
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ber, zlnet 

:: St:�el :: S :': i ::  : : : : : : : : : : : ' : : : : : : : : : : : :J:t� 
Iron & Steel Clamp. , Die DoA'8,Cl.mp Dogs,Vlce CI&mp •• 

Expanding Mandrel"il &-c . �nd for latest P11ce List to 
C. W. LE CO NT. 8outll Norw&lk , Conn . 

A LCOTT LATHIO�,. b�rH�r.'5ra&�fI�.Wst���dt�·· 
TilE LEHIGH V ALLEY 

Emery Wheel Co 
WElSSPORT, PA. , 

Manufactnrers of 

lCmery Wheels under a 

new ptltent. 
Send for elrcnlar. 

N. F. BURNHAM'S 

WaterWheel. 
� !':,:;;I?nc::edp!l::�

s
()aiiO�e ��a�g� 

ington, D. c . . and has proved to be 
the best . 19 sizes made . PI'ice .. 
lower tban any other first. class WneeL .t &mphlet 1rev 

N. F. BURNHAM YORI<. P-,-. 

P. BLAISDBLL &. CO., 
Worcester, Ma."., 

Manufacturers of the Blal •• ell 1'IItent Upright Drills and 
other first- clas8 Meohanie '8 Tool •. 

Bradley's Cushioned Hammer 
has larger capacity, is 
more durable, takes up 
leu room. does more and 
better work wfib less ex
penile for power and re
pair • •  baH any o$her Ham· 
mer 1n use. 

GUaranteed as rOC0m
mended . Addr.,.. B1t4,DLI':Y 

Manufacturing 
Company, 

SYlIAOUSB, N . Y .  

BLAKt�O��i� :c�fi M "PS 
It'OR EYERY POSS I B LE ]:;riTY-

� [O.f.8lA�[ �fG CO. 19�81 1 1B EKfYST.�1 
CAU S EWAY&- F R I EN D ST!>. B O STO N.  

SO CANA L ST. C H I CACO, 
"''i.�\) �\;)V. \\..\"'U S"\ Rr...,�� '""', "'\..� ��� . 

TENTH INDUSTRIAL EXHIBITION, 
UNDBR TH1t .... C!PICE8 OF THE 

Mechanics' Institute of San Franciaco. 
).IannfactlJrers , Mechanics , and others arc advi sed that 

the aboT"e EXHIBITION will be opened in San Francisco 
on the 17Tl'I DAY OF AUGUST next, and continue open at 
least one month . 

The Board of ManageTs invite all who desire to exhibIt 
to lHmd in thgir applications for space ,  without delay, to 
Mr. J. H . Ct:'LYER, . .  f)eCl'etarll, 21 POST ST . ,  SAN l"RAN-Cl7&'�ci<x?A�j.S:��� f�bIJr�rrp
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the last }t�hlbition , to see ,� ... hat could be learned or pur
chased tn  San Francisco and the United States .  

San Francisco , wi·t.h i ts population o t  a Quarter of one 
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�_"rder of th"-lloaI"d, A. S. HALLIDIE , PreBident. 

Relief Platfs for Book, Ncwlilpapcr, Catalogue and 
Circular lilustrations Cheaper than Wood Cut s .  The 
Scientific '  Am!3r1can uses our plates .. Send stamp for 
IIjus�rated Circular. 

SHi'Nd'i.aES HEADiNG�A'NDo
ST

aAVBS 
Sole makers of the well know» IM'pll.oVBD LAW ' S  PATKNT 
iHIllGL1t .urn HllADI1{G S..l.WING MAOHINE. For cireulars 
adclresl TREVOR & CO . ,  Lookport, N. 1' .  

397 
MAGNET8--Permanent Steel :Magnets 
of any form or size. made to order by F. C. BEACH 
& CO . . 2<W Canal St . , New YorK . Makers Of the eele
bratea Tom ThumD and Miniature Telegraph Instru
ments. 

Y A L E  
IRON 'f ORKS, 

N e w  Ilaveu, C onn . , 
Builder!!! of the YALE VERTICAL the best and most Economical, either for land or marine use i ahlo 
H O tt l Z ONTALS, with or wltbout Rider Cut-off. 

AI. TOOLS made to ord�r , prices that defy competlSend for Circula r .  

STENCIL DIES For cutt1ng buslnea 
Stenctts all s'ize s .  Ala 

complete OUTFITS for Clothing SteIl 
CHi and ]tel Check8 , wlt.h which young men are mak1D1 
�

o
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l
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AGENTS WANTED. 
Men or women. $34 a week . Proof 

furnished. Business plea�ant1\nd honor. 
� able wlth no rT,ks. A 16 page eirculu 

andValuable Samules free . ..-A postal· 71.!lfi:SIJ.�� card on which to send your addreM 
;A costs but one cent Write at olice to 

F. M. REED. 8TH !iT . . NEW YORK. 

lUAOHINERY. 
nWN & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION, 

Cold Rolled Shafting. 
&�

A
fe��fo'; Ib�!t�a�[:C��I�;;l��SPrf�Llt!r. G, &c 

G E O R G E P L A C E  & C O . , 
121 Chambers & lOS Reade Bts. N. Y. CltI' 

T H E  I M P R O l' E D  
NIAGARA S T E A M  P U M P, 

W 
98 10  Wl Pearl S!., Brookllln, N. Y, 

Manufactnred solely OJ 
Hubbard & Aller. 

ENGINEIi AND BOILERIi, 

• PuZle1J8,8hafti;ng and. Hangen 
a fJpMi,altll, 

Cope & Maxwell M.'f g Co, 
INDEPENDENT �h�I��!L�N!tfe in��';�
:��ft���g:'

t
::� P8ri?r: ��

e
�;<!8m8��
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ton, Ohio WARlIROO l1' S .  Chicago , Ill . ; �ncmn&tt , Ohio . 

MDnn & CO. Is Patent Otfices. 
Bstablished 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWEN7 Y·EI GH2 YEARS' EIPl!RIEN CJJ, 

m:ORE PATENTS have been oeeured throllgh 
this &gll""Y, at home and abroad, than through any other III 
tbe world, 

They employ 88 their 8OBi.taut. a corp! of tke mo.t 81:. 
p<lrieneed men 88 examiners, "pec11leation writers, and 
dra!'tllInen that can be found, many of whom have been se
ected from the ranks of the Patent Office. 

SIXT Y T H O U I!I A- N D  inventors have svalled 
taemselves of Mnnn & Co.'s servIces in exam1n1ng their in· 
ventions, and procnrtng their patents. 

MUNN & CO., in oonnection with the publication of the 
SCIENTIFIO AMEXlCAN, continue to examine inventions 
confer with Illventors, prepare drawings, speclflcations, &nd 
lIBBignmellts,attend tv filing applieations in thc Patent Office 

paying the government fees, and watch eaeh case step by 
step while pending before the examiner. This is done 
through their branch office,COTIler F and 7th Streets, Wash· 
ngton. They &Iso prepare and llIe caveats, procure design 
patents, trademarks, and reissues. att.end to reJectod cases 
(prepared by the inventor or other attorneys), prooure copy
rights, attend to interferences give written op1nlon. on 
matte,.. of infringement, furn1ah copies of patents: in fact 
attend to every branch of patent busiIll'B8 Doth in thIa and 
n foreign countries. 
Patents obtained in Canada, England, France, Belgium Germany, Russia, Prussia, Spain, Portuga� the British 

�lonies, and all other countries where p.tenllJ al"b 
oranted. 

A special MtiC. Is made in the BoIEN"rlJ'Io Al<1mIOAll Of 
all inventions patented through thl8 Agency, with the 
name and residence of the patentee. Patents are often 
sold, in rarl or whole, to persons attr&cled to the invention 
by sllch notice. 

A pam phlet on10 p�e .. containing the iaWB and tnll dl· 
rections for obta1n1ng United Statefi pate,ts, &Iso & eJrenl&r 
pertatn1ng exclusively to Foreign Patents, stating cost tor 
.. ch oountry, time fI"1'llted, eto., ••• t tree. A.ddreoe 

MUNN &. CO., 
Publishers SCIENTIFIC AMERICU, 

3 7  Park. BoG', N. Y. 
BRAlWH OITl<m-(Jorner ., and 7th S&ree&_ -r1lh1Dlrton u. C. 

© 1875 SCIENTIFIC AMERICAN, INC



Bllck PlllI'e • • • •  • •  Sl,OO a line. 
Inside Palle - - - - - - ,..:s cents a Une. 

Enwat'ings may head advertisements at the same rate 
per li7l£, liy measurement, (/.'j the ktter pre88. Ad
vertisements mWll lie received at publication o.fl!ce a;! 
w,.zy (I., Friday morning to appear in next i88ue. 

B o r i n g a n d  T u r n i n g M i l l s ,  
From liO i l l che� t o  H f c e t  Swing, 

R ad i a l  D r i l l i n g M ac h i n es,  
Huitatl le f(J r  any claSH of work , and other 

M ac h i n e  To o l s, 
Of the most perfect character, from entirely new patterns . 
� 01(1' Boring -<.lli1l8 hUl 'e  the be8� rep utation of a n y  

in Arnerj( 'a, awl are i r �  'use from Connecticut to Call· fornia. 
Photo�raplH � , Circulars and Ucferrnces Rent on applica-

tion .  Address N I I,E� TOOl, \V()RK�, 
I I  Rlniltoll, Ohio. 

Made hy 
PATTERN� AXn MODELS G . I I A G G E � �l I L L E Il .  

u6:) E .  12t11 �t . ,  Ncw York  City .  

C r!,t���:.C �� I{�;����! :;t��l��)l�� 91 t-t�:11?�S�:���8:�i��d���� 
Wilson's Business Directory of 

N eW' York City, 
1 "' 5-1"'6. Vol. xxvi i i . 

POCKET � I Z E ,  containing the name s of all � rJlls alld in ·  
dlv\duals engagcd in A N Y  Bl:SIXESS in .:\"e\v York City. 
duly elaSHitled uuder t l Je ir appropriate head ings . 

I N n l :-:' P E � S A BL E  to every merchant or manufac
turcr buying or sel l ing goods in th i ll  e lty , enahling him 
to see at 1\ J,: lance  the names of all tl rms engaged i ll any 
line of business .  Pric{l $2 . �{) , fl'ee lJy mai l .  

TBI<: TIW W C ITY D I H E C T O I( Y  CO . •  
' 11  U �' I YERSITY PLACE . N .  Y. 

825 a 

day guaranteed neinl:' our Wen 
Auger &. D ri l l s .  $ 1 00 " month 
Pll id to �ood Ag<' ll t s .  A u ger uook 
free. Jib� Auger (;0., St.  Louis, ?tlo. 

ENGINES AND BOILEHS New and Second-Hand : 
Portallle and Stationary . For descrip.t lon, address 

GOODlnX & WlI l l' E ,  011 City, Pa. 

J ti tut if i t  �tutri tau. 
--- ---

� � � � � � � � � � 
Band Saws ! Band Saws ! 

E' or SaW' J\lills. 
PITTSBrRGH , HorTH S InE ,  M a y  Hi , 1'i)iS .-EmeJ'.S'on , Fo rd t!

Co . :  Gen tlemen-From the first. your Band Saws lHwe Kh"cl I �wr:Jr!l��iII;1i11�liliiii entirc sat i sfaet lon , haying' HOW uecn in use eOI H;tal l t l �· for more t han -1 months. sawing white oak , pine. and other t imber . One 
of your saws hns been run alternate ly with a Hew French lht l l d Saw (" l I ang ing" (jl lee t':ll'h 1 � hours .  A n d  I am free to stute that [ ti nd YOll l'S the super ior in en�ry l'cspeet. . cutt. i n g  frO l l t  :! t o ;) thuusllnd feet more in 11 hours than with the French or any other saw that, w e  lu\ \'c t1 sed .  YOUI' BaUd f:.aws have neycr g iven UR the least trouble , nor have they shown a crack or deft�ct o f  any klnd .-I{oBKliT YO L" N O .  Prop t .  Ame rican Band Hnw �l i l l ; C. M I T!H�llR-1.RW, l" oreman ; F1TCll,  M E R [ T H E [ H ,  Sawyer and Fi ler .  N .  B .-Steel for the above saws was madc tn Pi t tsburgh .  Tiley were t t'mpcred by our Damascus Process-au afldt tlonal evidence of t.he extraordinary tuugh ncss of our saws .  For i l lu :-;tmted cIrcular and price l i s t ,  address 

EM EHSON, FOHD & CO., llEAVEU }'ALLS, PA. 

Addrcss TF.IE TANITE C O .,  

Steam ' Super - Heaters, 
Set under hoilers, or In separate furnacc ,  will supply Dr!! 
S team of any requ ired temperature . and Have fuel . IIENl!Y W. BULKLI<:Y.  �ti Llherty St . ,  New York . 

P t For showing heat of yrome ers. Ovens, Hot blast pipes. 
Boi ler filles-1 Super-Heated Steam , 011  Stil l s ,  &c .  HE�l{Y W .  BULKLEY,  So le  :\Ianufaeturcr, 

9S Liberty :-:;t . . �ew York . 
" r  ANTED-A Re�ponsible party to  manufacture my Automatic Tahle Fan, pat.. Apr. �O. For part iculars , ��dress �_�_!!�_�£_A�l�"�! __ Anah�_�c , Chambers Co . ,  Tex. 

PORTLAND CEMENT 

STROUDSllUHG, MONROE CO., PA 

Full  partktllars how tarl'palr old onos, 
AU\-'O n'-I!h ing' lnl �,  vrC1tent d,·, ·ay ,  and Stop Le�kB, effeclu�lly and Che�ply. in l'Ou l�  of  all k lndll, tie ud  po�tal card to , .  Box 1 " 6 1, N. Y, ,"  /::" 1 \' 1 111; your addre8l. 

I�������II ::;:�;lt�C�ii�:��i�)�� �!,��o�:;e��:��;::th 
DO YOUR O W :N  PaINTD i G  II. 11 J  save money. W r i t e  at once. 

N. Y.  Slate Roofi ng Co. J 
Boston . l'hiiadeiphla. and 8 Cedar St •• N. T 

Portland Cement. 
From the best London Manufacturers . For sale b

-l 
A Practical TreatlB/o���;'�ii1';;'�{'�e�I��r

S
is 'cfnts : 

F
or 

w
a\fr�dg��',t1[�.�r;0����dI���?:�'�I�ta�\��, Cedars . Machinists' Tools. A Practical Treatise on Cement furnish�d FREE . S. L. MEROHANT & Co . •  76 l::;outh St. , New York EXTRA Hl!:AVY AND IMPROVED PATTERNS. 
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ASBESTOS ROOFING �daptcd fo r .teep o r  aat roofs In all 

THE rIEALD & S [SeO A �nES.TOS. �OOF f:OA TI XH.  for restorlng ari'd ��J�ai��s�ld Hoof, .  
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R address HEALD S [SCO & CO. Baldwlnsvll le . N.  Y .  . 

IS iOl" Do y;;;O;;;dp;inting • 

�Printing 
l'esseS 

$ 3 Pre5sI.���;rl\�:�A:sl�\(�:l�r�:;����' e'c. 
Rusin es51l'len dothe ir printing and 
advcrth:iIlZ. save money and Increase 
trade. Aluateur Pri n ting,delight 
fill pastime for "pare hours. B OYS 
have great fun and make money fast 
at prillt in�. Senli two �tamp� for fnll 
cat�����G.��e�!i�!)it('�;l�(��t:��:� 

T H E B E  S T I N J E CTO R 
For I ... oconlolive and Stationary Boilers. 

]<'RI EIHIANX'''' I·ATENT. 
Over 1 5,000 Now in Use Hcre Ilnd in  Europe. 

Throws more and hot ter water, with less steam . than 
any o thers . I t  has two -Waterways, fixed Nozzles, and no 
movahle parts to get. out of order. 

NATHAN &; Dli���I��I��e;i.�nN�a';;'�':.":'k. 
pr Send for Catalogue .  

GLASS OIL CUPS 
of all kindR. Brass Fittings for Stcam ,  ",Yater and Gas. 
Brass Castings. Send for Catalogue. 

I l I L L AIW & HOLLAND (;2 Gold St . •  New fork. 

Corrugated Iron 
Iron Buildings, Hoofs, Shut
ters ,  Doors , c t c .  MOSELY 
mOl' 1l11 I D G E  AND H O O F  

Ofth-e () Dcy St . ,  New 
Send for ciroulars . 

Diamond S olid Emery Wheels. 
1 8i;I$�i�OO�X:M�l,l i§����ttt2ij2�2X;'Ji' ��ti�; S���; ,!���·:g.; portlonate prices .  Fast cutting, free from glazing, they are the tlest. Solid Emery Wheels . (3 ive d iam . of holes 
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Woonsocket. H.. I .  and 15 �cw Church S t . .  New York. 

RICHARDSON, MERIAM & CO. , 
Manufacturers of the latest Improved Patent Dantele' 

and Woodworth Planing Machines Matching, Sash and 
Molding, Tenoning , Morthing, Boring, Shaping, Vertical 
and Circular Re- sawing Maehtnes, Suw Mil ls ,  S3.W Arbors 
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FIRST PREMIUM 
A W A R D E D  

AT 

PAR IS  AN D V I EN NA. 

SPEED ONLY 100 TO 250 REV. PER M. SA VES 
HALF THE POWER REQUIRED FOR FAN. 
P.  H.  & F .  M .  ROOTS, M a n u f ' rs ,  CO N N E RSVI L L E, I N D. 

S. S.  TOW N S E N D, Gen' l  Ag 't, 3 1  liberty St., N EW YO R K. 

R 0 G E R S '  TANNATE OF SODA llOILER :\; S.cale Preventive has been In m�e for eight years , 
and h.u the unqualified approval of a great number of o1lr best engineers aRd Rclent.i tlc men .  Thc makers claim 
that i t  i s  the best prepara.t ion for the pre'\'�nt ion and re
moval of scale ever offercd to t h e  pub l ic . :l!i ccnts per 
oound. Send for book on . "  Boiler InCl' uRtrrt ion . " 
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.JOS .  O .  HOGEHS & CO . ,  �Iad iBon . Ind .  

The Standard-Best Stock-Finest Finish. 
M A N CF..tCT'GRED OXLY BY 

D . ARTHUR BROWN & CO_. , FIshel'ViIle, N.H. 

KIJfr�WA: �t(�,'fn:t�-to.Sl[��rl������ l;-��� 
PERFECT 

N EWS PA P E R  F I LE.  
--:0:--

The Koch Patent FUe ,  for preserVing newspapers , 
magazines, and pa.mphlets, has been recently improved 
'nd price reduced . Subscribers to the SCI1I:NTIFI C AME
RICAN can be 8upplted for the low prioe of $1 . 50  by mal l ,  
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CeBsary for every one who wishes to preserve the paper 

Address K U N N  & C O . ,  
Publishers " 8cIENTD'Io AKKRTOAJI. 

}::l OGARDUS' PATENT UNIVERSAL ECCEN
) Tlue :\ULLS-For grinding Rones, Ores. Sand , Old Crucibles .  Fire Clay , Gunnos, Oil Cake ,  Feed, Corn, 

8����\.n�\�g(��Itu��apii.x��d�' x�g:�tg;:t�il����te��li�d whate\'cr cannot be ground by othcr mi l l M .  Also for Paints, Printers' Ink�, l'a�te Black ing- , etc . J O H N  'V. THOMSON succeHsor to J A)l ES BOGAH.D U S , corner of White and Elm Sts . . l\ew York . 

N i aga ra 

Ste a m P u m p Wo r ks 
ESTABLISlIED 1862 . 

CHAHLES ll. HARDICK, 

No. 23 A d a lll s S t r e e t, 
BROO K L Y N ,  N. Y. 

N O Y E ' S 
Mill !'urnishingWorks 
�f�lJroen!��1�6;t�bl!h!\�11���t��u��i���ln;�epa�kae�i ,�¥� 
Picks , Water "'"'heels ,  Pulleys and Gearing, 8pec1&lly 
adapted to flour m1lls . Send for catalogue . 

. J. T. NOYE & SON. Bulfalo. N. Y.  

To PAT ENTE ES AND MANUFACTURERS.
A first-class housc of lon!t standing, with bUlineiB 
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chasc of any article ( patcnted preferred) at l arge con
Immption for domestic n � e .  Cash advanC6s tO Rny amount 
m ight he made . The h ighest. references in America and. 
ri��f\�iH�P£I�b;J:h53 f'SV. W:�\9�I�h·ur��Y�':d; i�� 
don England .  

[JUNE I q , 1 875. 
I'l"" T. V .  Carpcnter .  AdvertisIng Agent. Addresil Box 77S, New York city. 

AND L EVEll DAMPER B 'rI S T REGVLATOH8 ,1;1 GAGE COCK8. 
MURRILL &; KEIZER. 44 lIollidllY !!it .. BaIt. 

B O O  K S F O Il  B U 1 I, DIE It S .  
SEND FOR l L L V STRATXD C A T A LO G e R  

A .  J.  Uickne l l  &; (;o .. �, \VoncD �t • •  N, Y .  

THE ROOT SAFETY 

B O I L E R . 
O V E R  1 , 2 0 0  I N  U S E . 

The distinct ive claims presented lJy this boiler are 
SAFETY FROM DESTRUCTIVE EXPLOS ION 
UTMOST D U R A B I L I T Y ; 

H U .HEST ECONOMY, 
And Grcatest Facility for " nl arglng, 

Cleaning, and U epalring. 
;:::;r }'or Illustrated Cut:.llogue , address 

Abendroth & Root M'f'g Co. , 
GHEENPOINT, BUOOKI,YN, N. Y. 

I RO N  A N D  ST E E L  )' 
DROP FORGING. 

01 Ever'f) Description, at Rea60nable Pri.ces. 

'!'he Hull &l Beld.en Company, Danbury, Ct. 

GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIIt 
See cngraYing and descri ption in the " Scielltlilc Amer· 

lean " of Marcit 7. The grcatcst kno �rn cure for rheu· mat ism nnd sciatica . No p l lysie 1an should be without Olle . 
Send for ciroular. C.  R TOWN SEND , SOLE AGENT. 
Medi cal In stitute 2J7 VcKalb ave . ,  cor. Adelphi St., 
Brooklyn . N. Y. 

HARTFORD 
STEAM BOILER 

Inspection &; Insurance 
COMPANY. 

W. B. J'uNXLDC, v. Pt. J. M. A�. PrWt. 
J. B. Pmaa, SM. 

H A B T F O R D .  C O N N .  

NON· COMBUSTIBLE STEAM BOILER &: PIPE 

COVERIIlG 
THE �ATJONA I, 

Steel Tube Cleaner. 
PATEN-
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oealers . 
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SCIENTIFIC AMERICAN, 
FOR 1 8 7 5 .  

T HE  MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 

THIRTIETH YEAR. 

VOLUME XXXII.-NEW SERIE@. 
The publishcrs of the SCIENTIFIC AMERICAN 

beg to announcc that on the second day of January, 
1675, a new volume commenced. It will con t;!lUe 
to bc the aim of the publishcrs to render the con· 
teats of the new volume more attractive and use
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 
No persoll engugcd in any of the mechanical pur

suits should think of doing without the SCIENTIFIC 
AMERICaN. Every number contains from six to tcn 
engravings of new machines and inventions which 
cannot be found in any othcr publication. 

The SCIENTIFIC AMERICAN is devoted to the 
Interests of I'opular Science, the Mechanic Arts, 
Manufactures, Inventiens, Agriculture,Commerce, 
and the industrial pursuits generally ; and it is val
uahle and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Ll
orary, and the Reading Hearn. 

TERMS. 
One copy, one year (postuge included) . . . . . . . $3.20 
One cepy, si x months (posUlge included) . . . .  1 . 60 
One copy, three months (postage includcd) . .  1 .00 
One copy of Scientific American for one 

year, and one copy of engraving, " Mcn 
of Progrcss" . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 

O n e  copy o f  Scientific American for one 
year, and one copy of " Science Record" 
for 1875 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.20 

Remit by postal order, draft, or exprcSd. 
Address all letters and mak� all Post umce or. 

ders and drafts payable to 

MUNN & CO. 
3 7  PARK ROW, NEW Y OR K  

THE " Scicntiflc American" i8 printed with 
CRAS . E)oj Il U  .TOHN S O N & V L · S IN K .  Tenth and 

Lombard St • . •  Philadelphia and 59 Gold St .• New York 

© 1875 SCIENTIFIC AMERICAN, INC




