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THE VIRGINIA DITCHER. 
Some writer has said that drainage is to the earth what 

'breath is to man. (;lood dra�ns are earth's lungs. Science 
-and experience have demonstrated, beyond intelligent dis 
llUte, that the producing capacity of the earth, not to men­
tion its healthfulness, is largely in proportion to its ability to 
I'pceive Nature's nourishment, namely, heat, air, and mois­
ture, and to expel the poisonous secretions left within the 
earth. 

The intell igent farmer should as soon expect health to his 
l)od)" and vigor to his mind with congested lungs, as life-

gh-ing power in his acres when clogged, soddened, or even of 
,leavy soil. Even the lightest soils lack porosity. Respira­
tion, then, must be set down, by the _ farmer who would be 
successful in the largest sense, as being absolutely as essen­
tial to his acres as to himself. 

Nor is the capacity to receive Naturc's gifts (ail', heat, and 
moisture), which drainage secures, the limit of it.s ad "anta­
ges. That the richest of natural soils, when undrained, 
will not compare with much inferior soil when drained, all 
intelligent persons know; but the utility anJ wonderful eco­
nomy of the drainage system is best illustrated when fertili­
zers come to be used. The drained land receives and retains, 
almost without loss, the fructifying qualities of fertilizers; 
while, from obvious causes, the undrained land receives 
slowly, wastefully, and always coldly, the expensive helps 
to its productiveness. The best of fertilizers, used on un­
drained soil, will yield but a temporary benefit; while much 
poorer land, drained and fertilized, will be almost inexhaus­
tible. 

We devote the initial page of this issue to the representa­
tion of a new and simple apparatus, which, for the slow, 
costly, and uncertain ditching process of the past, substitutes 
the certain, cheap, and reliable labor of machinery. It is 
the illvention of ex-Governor (now United States Senator) 
'l'heodore F. Randolph, of Morristown, N. J. It is fully 
covered by patents, both in t.his country and abroad, taken 
out through the Scientific American Patent Agency. The 
machines are of two constructions, one having three traction 
wheels, as shown in the engraving, Fig. 1, and the otherbav­
ing four traction wheels, differing only from the first in its 
adaptability to side hill cutting or use on very uneven ground. 
Fig. 2 represents all that is material to be shown in the lat­
ter, the four-wheeled ditcher. 

Turning to Fig_ 1-the three traction wheel machine-we 
describe as follows: A is the supporting frame, which rests 
n the rear on the following wheel, and is held up in front 
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by the bracket, B, in the forward part of which is a pinion 
which engages with the rack, C. A worm gear, meshing 
with the pinion, is actuated by a rod which extends to the 
rear and terminates in the hand wheel, D,so that, by turning 
this hand wheel, the bracket pinion Illay be rotated on the 
rack ; and thus the forward end of the frame, A, upon which 
the ditching wheel is suspended, is raised or lowered as de­
sired. The rRck, as well as the driver's seat, is supported on 
the forward axle. Suspended in bearings in the frame is the 
cutting wheel, E. This consists simply of the strong, circu­
lar, sharp-edged steel !tangeR, of sHch width apart and dept.h 

RANDOLPH'S VIRGINIA DITCHER. 
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piles regularly, convenient for refilling the ditch or removal. 
'l'he construction and mode of adjusting the shoe, E, shoulp 
be particularly noted, for herein, it is claimed, lies the sim­
ple and effective mechanism that renders rotary ditching prac­
ticable and very economical. The adjustable shoe and plow 
effectually prevent the machine from clogging; the pivoted 
plow, resting on the sliding shoe, is readily raised or lowere(\ ; 
and thus any temporary excess of earth or unp,xpected impe­
diment can be removed or relieved, or any deficiency in cut 
ting promptly made up. The pitch of the shoe is adjusted 
by the set screw, I, l)y meam; of which its upper or lower 

of cut as is desired. When tIle frame is lowered, thetie cut extremity is drawn from or set toward the rim of the ditch­
into the ground, dividing it, and forming the perpendiclllar ing wheel. Provision is thus made for the diffArent strata of 
sides of a ditch. Directly in rear of the wheel, and between soil, frequently found under a common surface. The hand 
the flanges, is a steel-pointed shoe, F, the forward edge of wheel, J, is simply a belt tightener. The cutters, K, on the 
which makes a horizontal Cllt, generall�', on a lin", wit.h tIl(' lower end of the front post relieve the work of tIle ditcher 
lowflr edge of the flange. I somewhat, and can be made to give almost double width to 

the ditch, without widening the !tanges. Knives of proper 

The shape of the ditch is thus defined on sides and bottom; 
and the earth, loosened at all points, is carried up, by the re­
volution of the ditching wheel and between the flanges, until 
it reaches the chute on the forward upward portion of the 
machine, out of which it passes to the ground, whereon it 

I strength are alfo arranged for the rcar post, by which sloping 
sides are made in ditching, when required, 

The machine can be used for digging narrow and deep tile 
ditches, or open and broad ones. 'fhey vary in size and ca­
pacity, and require animal power frolll two horses, necessary 
t.o draw an apparatus weighing 1,500Ibs., to six: horses, pull­
ing a machine vI' 2,500 Ibs. weight, and fitted for work in 
the stiffest soils. The machine does not undertake to dig 
stumps, or to remove stones larger than the capacity of the 
flanges. 

From reports of practical trials, we learn, the machines cut 
perfectly smooth ditches, of any depth and of any width de­
sired, the power to work them being increased in a dimin­
ished proportion to their larger size and capacity. The use­
fulness of the machine is not confined to ditching. As an 
excavator, it shows considerable capacity; the machines of 
six horse power dig from 250 to 300 lineal feet a minute, ten 
inches wide, and three or four inches thick. This will be 
found to be equal to 5,000 Ibs, solid earth, and nearly two 
cubic yards, per minute. As a road maker, for pipe trenches, 
railway embankments, underground telegraph wires, and 
the like, it would seem to be of much utility. A machine is 
now being constructed, we understand, for digging irrigating 
canals in Texas. The agents suggest that, as a single ma-
chine will do the work of many farms, the club system 
would be the best in purchasing, thus making the cost to 
each person comparatively small. 

Full particulars can be had by addressing Randolph Bro­
thers, agents, 111 Broadway, New York ci�y. 
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A WOT. 

Many ingenious experiments have been made to determine 
how long, on the average, it takes a man to receive a men­
tal impression and respond to it by 80me simple action. As 
might have been predicted, lome men feel and think much 
more promptly than others. It is also found that the same 

man's mental and nervous actions are not the same at all 
times; the quicknet18 of the response varies, too, with the 
nature of the eignal, and with the practice the observer has 
had in noting the same or similar phenomena. 

A series of corresponding investigations of the rate at 
which the human mind acts in bulk is al80 very much need­
ed. In them it wOllld be not the mental ac�ion of individual .. , 
but of classes, that would be studied: how long it takes the 
various grades or d888l's of men to receive a new idea; how 
long it is before the idea is generally accepted by tbe c1&88 
and carried into practi�; and what are the relative periods re­
quired for the acceptance of different sorts of ideas by differ­
ent els_. 

The inveatigation would "have to be made historically, by 
such a man a'S Francis Galton or Herbert Bpt'ncer. assisted 
by specialists in the several departments of human progress, 
who would compile tables of the great discoveries in their 
special fields, setting opposite to each discovery of important 
fact or principle the time required for the several stages of 
its progreBS to general acceptance. One table, for example, 
would record the more important discoveries in Science, 
j!iving the dats of ellch, the date of its t:ndorsement by some 
prominent man of Science. then the time el>lpsing before it 
was accepted generally by the leaders of that particular de­
partment of Science, the time when the scientific world at 
large received it, the date of its adoption by men of culture, 
by practical men, and lastly by ecclesiastics. Other tabl�s 
would mark 10 like manner the advance of human thought 
along other linea of progreBS, so that a comparative state­
ment could be drawn up, showing the relative rapiditles of 
different sorts of intellACtrl&1 movements in different clll8Be8 
of society. 

That such a scheme could not at once be carried out, with 
any degree of perfection or completenetlS, is no argume"t 
against it. It is true that only a very few scientific and 
other aisPoveries have yet permeated all .:laBIle.; neverthe­
less the very gaps in the tables would be instructive, as 

eTidenees of the holluwness of the pretended culture of 

many respectable classes, and the impenetrability of other 
claases to large congeries of truths. Even approximate tables 
would be immensely valUllble; they would save such a world 
of anxiety I 

For example, a man makes, after years of patient study, 
an important discovery-say in optics. lIe hastens to lay 
his achievement befllre the world, and naturally expects that 
the world will be as glad to receive as he is to publish the 
new truth. But somehow the world does not see it. Most 
likely, if the discovery be of prime importance, it will be dis· 
puted with the intensest vigor by the very men who ought 
to welcome it. In such a case, our unfortunately fortunate 
student would have simply to tum to his table book to 
learn that. on the average, it takes so many months for a dis­
covery of the kind to be accepted by some acknowledged 
master of the science of optics; 80 many years before it 
commands the assent of opticians generally; 80 Diany de­
cades before it is incorporated into advanced optical teaching, 
and so reaches the world of general cultur�, and 80 on. 
Then he would be able to possess his soul in patience, 
knowing how useless it is to expect the thonghts of the 
world t.o transcend their usual ('Spacity for speed. 

Possibly there are men, like Dr. Draper, who have learned 
from long experience-at least in their llpecial departments 
-pretty much all that such tables would teach them; but 
for young"r men and men of more hasty temperaments, they 
would be exceedmgly useful. And they would be not with­
out their uses to other than discoverers. The editor of a sci­
entific paper has frequent need of the information they 
would furnish to keep him from undue impatience with the 
slowness of mt'n to Ieceive intelligence and act upon it. 

A vital truth is added to the world's too limited stock, 
changing. perhaps, the entire aspect of a science. He takes 
pains to have it promptly and explicitly set before his read­
Prs. He knows that the attention of A, B, and C is repeat­
edly called to the truth and its bearings; yet yelLr after year 
he will see them serenely teaching the old, it may be explod­
ed, theory, as the last addition to men's knowledge in that 
deJ)l1rtment: A, B, C, and the rest of the alphabet standing 
for classes of honest and supposedly intelligent humanity, 
requiring respectively one, five, ten, fifty years, or more to 
ll'arn anything. If our alllicted editor really appreciated the 
natural sluggishness of clllss intelligence, and could estilUate 
tbe probable period required for the Incubation of different 
ideas in different orders of men-as the suggested tables 
would enable him to do-would he chafe so at the persist­
ence of error, or the halting progress of knowledge? 

Personally, we often feel the need of just such specific 
knowledge of the vary in&, rates of speed at which intelll­
genee becomes incorporated in the mental furnishing of va­
rious classes of men. Then, wheu we should see 80me sci­
entific doctrine atrociously miBBtated by eome .. leader" in 
literature, metaphysics, or theology, the knowledge that it 
requires on the average Be many years, or 80 many genera­
tions, for a clear conceptIon of any new acientific thought to 
penetrate that particular body of men, would reconcile us to 
its slow illumination in that particular instance. We should 
say-not that the misdoer was a knave or a fool, but merely 
that it was too soon to expect anything better in that quar­
ter. 'Ve should not be surprised even to learn that a sensa­
tion was caused in certain circles by the bold assertion 
that the world is not fiat; or to hear that a like effect was 
produced in theologic.a1 circles where one of the Blost liberal 
and talented men of the English church plucks up courage 
to eay, as Dean Stanley did the other day, in a sermon on 
the death of LyaU, that .. it is now known that the vast 
epochs demanded by scientific observation are incompatible 
with the 6,000 years of the Mosaic chro!lology, and the six 
days of the Mosaic creation," implying that geology is right 
and Genesis wrong. And we mijZht possibly be patient at 
still another infiictlOn, upon confidin6' readers, of the mythi­
cal Three Buttes of the eolar spectrum by one who professed 
to present the latest scientific aspect of .. Chemical Radiation .. 
in a periodical of the standing of the Popular &ie7lC8ltlonth. 
11/. 

.. There are three spectra," says the writer: who quotes 
Dr. Draper as an authority in solar matters, but has not yet 
heard of his most important discoveries: .. there are three 
spectra, one of which, the thermal, takes action upon all 
kinds of matter; another of which, tae luminous, acts only 
upon a certain special form of nerve matter; while a third, 
the chemical, produces changes in certain compounds;" and 
tbe usual figure is lIiven, showing .. the Intensities of the 
Forces of the Spectrum." 

It would be a comfort to know just how long we can rea­
sonably pxpect such popularizers of Science to coutinue in 
Ignorance of what Dr. Draper has done to demonstrate the 
utter absence or any such triple division of the sunbeam; 
bow long it will probably take them to discover that red 
light is 811 capable of prodllcing chemical effect as violet 
light, and thllt in all probability the yellow rays seem most 
luminous simply because they act most energeticaUy upon 
carboll comp',unds. such as compose the retina; but in the 
absl'nce of the invt'stigation we have suggested, such con­
solation is denied UI. And there are such a multitude of 
similar cases I Therefore, we assure whoever Ihall prepare 
the tablel' demanded that a certain market awaits at lea st 
one copy. We will take it for personal use. 

••••• 

A PBAOTIOAL C1JU !'OK VAGlL&lfCY, 

W'hen Count Rumford became the friend of the King and 
virtual ruler of Bavaria, he found the country swarming 
with beg-gars. In the large towns, beggary was an organized 
imposture, insolent. clamorous, persistent. The rural dis 
trict. were overrun with tramps of all &£,8IJ ADd every na-

tionality, who levied contributions, robbed, and tyrannized 
everywhere: and not only their impudence and clamorolls 
importunity were boundless, to use the Count's own words, 
but they had recourse to the most diabolical arts and the 
most horrible crimes in the prosecution of their infamous 
trade. .All the regular machinery for the repreBSion of va­
grancy was unavailing. The people were didheartened. In­
dustry was well nigh paralyzed by the parasitic multitude, 
and the honest peaaantry had become s.l corrupted by bad 
example that they would leave their work in the fields to 
beg of travelers on the highway. Beggary had become so 
common and customary that it no longer seemed shameful or 
infamous. 

Yet the whole system fell in a day when attacked by the 
Count's resolute will and sterling sense. His remedy 
was work,fairly rewarded, 80 presented as to make industry 
as attractive as possible, but rigorously insisted on. His 
plans for housing, feeding, aad employing the beggar class 
were quietly perfected; then, on the first day of January, 
1790,every beggar was arrested and set to work. 

The law was: No idleness, no begging, no dirt or de­
bauchery; but work for all, good food, kind treatment, and 
instruction in the ways of honest living. In one day the 
plague of beggary was stopped. And it was not long before 
the majority learned to prefer the comfort, decency, and re­

spectability of honest industry to their former squalor, idle­
ness, debauchery, and crime. And the experiment paid 
financially. 

Count Rumford's report of the experiment, written after 
it had ooen five years in operation, shows that it had not only 
banishl'd beggary and effected an entire change in the man­
ners, habits, and appearance of the class which had been so 
abandoned and degraded, but that it had made them self-sup­
porting. The saving effected in cutting off a great 80urce of 
crime was beyond estimation. 

In eVAry part of the Eastern and Middle States, especially 
within walking distance of our chief cities, an order of 
things is growing up the precise counterpart of that which 
the Count round in Bavaria. The tramp is everywh�rl'-male, 
female, limp, lazy, insolent. Every country road SWl1rm� 

with them, and the country people begin to look upon them 
as ar. inevitable infiiction, less dangeroufl when fed and 
sheltered than when hungry and at large. Refuse them 
food, and your hen roost pays the penalty. Deny them a 
bed in the barn, and tbey set it on fire. They travel in gangs 
and disperse to forage, levying contributions right and left. 
Their vagrant life tluits them; and miserable as they seem to 
be. no proffer of honest wages for honest work will induce 
them to leave the road. Every seasou their number increases, 
and competition only increases their audacity. U'nle88 the 
evil is differently dealt with, it will soon become as intolera • 

ble as it wa'! in Bavaria. 
No method of treatment involving large preliminary out­

lay for workshops, concert of action,orcentral authority can 
be looked for here; we need not one but ten thousand 
Rum fords. Every town must apply its own reme:ii"s: 
nevertheless it would not be hard to devis'! a plan by which 
the whole system of tramping could be as quickly broken up 
as it was in Bavaria, and that without taking the tramps 
from the roads they love so dearly. 

Any town can inaugurate the plan by enacting and enforc­
ing a regulation to this effect: Fix the penalty for begging­
that is,profeBSional begging-at ten days' labor on the high­
ways for each offense; there is no danger ef a failing de­
mand for that sort of labor for the next fifty years. Give to 
every citizen the power to make arrests in cases of �rancy ; 
and for every ten days' labor by the party 80 arrested, credit 
the person making the arrest with fi ve days toward the work­
ing out of his road tax. For his labor, give the tramp decent 
board and lodging, and from ten to fifty cents a day as 
wages, according to his efficiency. Let such a law be rigor­
ously executed, and in a little while we should have better 
roadl and fewer tramps. 

The honest seekers ror work would suffer less under such 
a Iy!tem than they do now, when they are apt to be con­
founded with professional beggars, who are always in search 
of a job-somewhere else. If seriously in need of work and 
money, the temporary tramp would simply have to apply to 
the road master, who would never be without employment 
to give and fifty cents a day to pay for it. '111e work hunter 
would not be long in acquiring enough to pay his way further 
or to support himself until he found work in the neighbor­
hood. Farmers and others in want of help would soon learn 
to resort to the road ganga to pick their men. the volunteel'll 
being free to engage themselves at any time, those under 
arrest when their ten days were up. The professionals would 
more or less quickly learn to prefer free It&bor at high rates 
to enforced work on the roads at low rates; in the meantime 
an enormous" waste product " would be utilized, and the 
highways improved at small cost to tbe residents. It is safe 
to predict that any community adopting such a plan would 
soon have better roads or fewer beggars-possibly both. 

••••• 

THE WUOX OJ' TlIB SOKILLEK. 
A terrible marine disaster occurred on May 7,off the Scilly 

Islands, near the English coast. The Schiller, a new and 
magnificent steamsbip belonging to the Eagle line, was 
entirely wrecked. The ship was on her voyage from New 
York to Hamburgh, aud was endeavoring to reach Plymouth, 
England, in the midst of a thick fog, which, for .hree days, 
had prevented observations. Th" captain probably mistook 
his position, and at ten o'clOCK at night the vessel struck on 
Retarriere reef, while under almost full steam headway. A 
strong gale and heavy sea speedily caused her to drift broad­
side on the rocks, the waves sweeping her decks, and finally, 
&II the tide rose, carrying awaT her malts, which were loaded 
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with passengers who had ascended the rigging for safety. 

But two of th� boats reached :;hore ; and out of three hun­
dred and eighty-five people on hoard, but forty-three were 

saved. Ordinary life preservers , it appears, were on board ; 
and after �he shock, ever�' woman was secured in one. It is  

curious to note, however, that, dCRpitf' this precaution, all , 

with one exception, were d rowned. 
It is impossible to suggest any means of safety which 

could be provided, which would preserve life under such 

circumHtances as these, in the midst of a raging sea ; but we 
are not without hope that some inventor will yet devise a life 

preserver capable of meeting all emergencies. The appara­
tus must be such as to support the person entirely indepen­
dently of his own exertions ; it must prevent his becoming 
drowned by constant subm ersions by the waves breaking 
over his head ; it must be capable of easy application, and 
be as self-adjusting as an old coat. There must be but 
one way of getting into it, and that perfectly obvious under 
extreme excitement ; and to sum up all, it must posses� the 
plement of simplicity to such a degree that a thoroughly 
frightened woman cannot by any possibility mistake what 
it  is for, and what to do with it.  

The S �hiller had eight boats, and �even watertight com­
partments. Her length wag 375 fe .. t ,  beam, 40 feet, and 
tunnaga, 3,000. Her engines were of :3, 000 indicated horse 
power. She made her first trip in Februar�', It!74. Her �ost 
waR $kOO ,OOO , gol d .  

e . e . •  

A SUCCESS FOR THE FISHERY COMMISSION. 
" Kever see'd nuthin like it, Sir ; I\·e heen a settin' nets on 

this 'ere river for more'n ten year, and there aint been no 
time when North HiveI' shad was as many as they are now. 
They 're as plentiful as porgies, and we can't get nothin for'em. 
\Vhy we used to get our two dollars or a dollar an' a half a 
piece for them in the early spring ; but now-why there's an 
old woman a seIlin' em out of a keg for t wenty-five cents a 
pair. It's ruine us. this is : tlwlll fishery fellers have j ust 
busted the husiness ; I might j es'  as well sell the nets, and 
take tel' mackrel fishin' . ' ·  Thus remarked a \Vashington mar­
ket fish dealer to us the other day, after we had requested 
his opinion on the sudden increase in the shad catch , which 
over 30,000 fish taken already this spring denoted. " 'fhem 
fishery fellers, · '  in other words the State Fishery Commis­
sion, had stocked the river anew, broken up the fish famine, 
and filled the H udson with finer and better shad than have 
been seen in it for years. The use of  nets extending clear 
across the stream, which now, we b .. lievc, is forhid­
den by law, hacl resulted in practical depopulation ; 
for the fish w .. re completely barr,-d Ol�t of the head waters 
where they were wont to spawn. G radually they di 
minished until Nerth Hiv6r shad hecame D. dainty far beyond 
the reach of the average pocket. 

Three or four years ago, Science, under the gui�e o f  Mr. 
8eth (l reen and his ll.ssistants, set to work to make np the de­
l1ciency. FiYe million young fish were placed in the H udsun 
and its tributaries, and the result we are now gathering. 
This is a grand success for the pisciculturists, and the people 
will appreciate it. 'Ve trust that it is but the precu rsor of 
other palpable proofs of the possibility of enlarging our sup­
ply of finny food ; for an increased popular interest, which will 
thus be engendered,is snre to be fol lowed by subHtanti al con­
tributions through which the labors of the fish cuIturists can 
be aided and their value further angmented. 

_ .... . 
DESIGN PATENTS AND TRADE MARKS. 

The importanc .. , to manufacturers, merchants, and others, 
of securing protection for the use of emblems, vignettes, or 
names on their goods, whether of domestic manufacture or 
imported, does not seem to be sufficiently appreciated . Trade 
marks arp granted to any per�on or firm domiciled in the 
Gnited States, or any firm or corporation rm'iding iu any 
foreign country where similar priyileges are extended to cit­
i7.ens of the -enited States, and extend for 30 years . A 
great many agents of foreign manufaGturers, rc ,iding in our 
large cities, have availed themselves of the simple provision 
of our law by �ecuring tradA marks on imported goods. But 
our own manufacturpl's do not seem to be alive to the im­
portance of availing th ... mselves of  that protection, afforded 
under our patent laws. 

The "centennial" year is approaching, and we Rhould think 
that any manufacturer would (10 well to secure a trade mark 
on the wor(l as applied to  a great variety of articles, such as 
hats, caps, collars, shirts, shoes, knives, inkstnnds, stoves, 
ranges, etc. 

The above remarks apply with equal ferrce to all persons 
who neglect to take patents on any new and original designs 
for busts, statues, stove plates,  picture fra m es, crockery, 
('utl ery, stoves, or any other ornamentRI articles. Patents 
ar!' also granted on any new and original d8sign for the 
printing of woolen, silk, cetton, or other fabric's,  any new 
and original impression;ornampnt, pattern, print, or picture, 
to be printed, paintpd, cast, or otherwise placed on or 
worked into any article of manufacture. Design patents af­
ford protection for different periods (three and a half, seven, 
or fourteen years) as tIl{' party applying may dpct . an(l the 
cost varies accerdingly. 

For in formation on the securing of trade marks ancl de­
sign patents, address the publishers of thi8 papl'r, who will 
he plpased to impart, free of charge, all nece'�ar�- anyice. 

e . • . •  

THE NEW INTERNATIONAL POSTAL RATES. 
On and after July 1, uniform postal rates will be collected 

on mail matter sent between the United States and Germany, 
Austria, Hungary, Belgium, Denmark, Egypt.  Spain,  Great 

Britain, Greece, Italy, Luxemburgh , Norway, Holland, 

Portugal , Roumania, Russia, Servia, Sweden, S witzerland, 

and Turkey. After J anuary 1, 1876, France is also to be in­

cluded in the union.  
These new rates have been established by treaty between 

the different powers,and offer in some cases great reductions 
on the charges now existing, while in others the tariff is in­
creased. To all the above countries, the tax for letters, paid 
or unpaid, per half onnce, is ten cents ; postal cards, two 
cents each ; ne wspapers under four ounces, t \V o  cents ; other 
printed matter, samples, etc. , two cents per two ounces or 
fraction. The registration fee on any letter is fixed at eight 
cent�. For letters, these rates are less than the present to 
Spain, Egypt, Greece, Portugal , Russia, Ilnd 'l'tukey ; to 
other countries,with the exception of Itllly, Norway, Holland, 
and Roumania, they are increased. The newspaper postage 
is largely reduced in every case, excepting in that of Great 
Britain, to which country it remains practically the !:lame. 
The postal card rate is an innovation, and the fact that a 
missive may soon be sent from San Francisco to Constantino­
ple for two cents is certainly a remarkable indication of 
progress. 

The p ublic will be greatly the gainers in thus having a 
fixed and reduced rate of postage, to nearly all the civilized 
countries,substituted for the numerous and different charges 
now in existence. 

• • • • • 
SUCCESSFUL TRANSPLANTATION OF BONE, 

8peaking of surgical operations in a late issue, we said 
that attempts had been made to substitute healthy for dis· 
eased bones by a sort of grafting process, but they had fallen 
short of  complete success. 

A peculiarly interesting, becau�e completely successftll, 
operation of the sort is reported in a recent German medi cal 
journal . The patient was a young officer, twenty.four years 
of age. In HliO, he  received a gunshot wound which re­
sulted in a fal !:i€ j oint in  the middl e of the right ulna-the 
large bono of the fore arm. 'fhe functions of  the limb were 
seriously impaired, notwithstanding the smaller bone, the 
radius, was uninjured. 'fo relieve the deformity, the false 
joint was laid bare, and tllll cartilaginous ends of the bone, 
t o.,;ether with the false ligament, were removed by strollg 
scissors. Then the upper plITt of the ulna was sawn half 
through , about two inches above the end of th e bone, and the 
upper piece, with its enclosing sheath-the periosteum, by 
which the nutrition of the bone is effected-was split off with 
a hammer and chisel, leaving, however, a small bridge of the 
pcrio� teum to keep the bone alive. The detached bone was 
neatly fitted into the pJace of the false joint ; the fatty and 
i ndurated soft parts were divided so as to set up an inflam­
matory reaction ; the bleeding was checked by a stream of 
carbolized water, the wound clo�ed by sutures, and a fenes· 
tr'ated plaster of Paris bandage applied. A single Dplillt�r 
of dead bone subsequently came away. The patient made a 
perfect recovery, regaining such full u�e of his arm that he 
w�� appointed to a regiment. 

. ' . 1 -
OUR NATIONAL UNIVERSITY OF TECHNOLOGY, 

The late Hon. J. C. Osgood, to whom we owe the canal 
dredge and other use ful inYcntions, became an inventor, it 
is said , through hi� li vely �en�e of the ridicnloll � .  He was 
in an upholstering establishment one day, where he �ilW a 
number of people at work picking and curling horsehair. 
The systematic waste of time and l abor involved in the oper­
ation loloemed to him bO ridicnlously absurd that he laughed 
heartily, rushed out of the shop, and-so the story rUDS­
invented a picking and cnrling machine which " produced a 
revolution in that braneh of h1dustry. " Having tasted the 
�weets of invention,  he " ent OIl to more seriOU8 achieve­
meuts. 

Volumes o f  similar i ncidents might be compiled from the 
experience of inventors in this country. There is scarcely an 
industry which has not been more than once revolutionized 
by means of labor-saYing inyentions : scarcely an inventor 
whose inventive genius has not been awakened by somo 
seemingly trifling circumstance, some happy thought, and 
afterwards developed by creative exercise. 

'fIle rationale of such occurrences is worth inquiring into. 
Why do such thingtl happen so frequently here, so seldom in 
other countries ? 

It was a Frenchman who said it was to be expected that a 
Yankee would be sharp at a bargain. Ii was dinned into his 
ears from earliest in fancy ; the burden of his mother's lulla­
by was : "Buy low, baby I "  Still more, according to the face­
tious Englishman, is it t )  be expected that a Yankee will in­
yent . •  It is born in him. While the baby lies in his cradle 
he invents an improvement on it.and says to himsel f : " When 
I'm a little bigger, I 'll take out a patent !"  

Seriously, there is more in the idea than the Englishman 
gave himself credit for. The great incentive to invQntion­
an incentive which has made us a nation of inventors-is 
the possibility of taking out a patent easily and cheaply. 
1<Jvery American knows that, for an almost nominal sum- ­
which might be further reduced to the couutry 's advantage 
-the Patent Office will give him a certificate of exclusive 
proprietorship in any new idea he may develop, and that the 
courts will protect him in making as much money out of it 
as he can during the term of seventeen years. He knows that 
there is no more profitable investment for capital than a good 
patent ; no way by which a man without capital can com­
mand capital so surely as by a good invention ; no property 
more productive than a good patent ; no way by which brains 
will bring to the possessor a greater portion of this world's 
goods than through invention ; no means of self-culture so 
effective 01' �o sure to have its good results so promptly re-
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cognized b y  the world. Conse ]uently the country swarms 
with inventors, each doing his hest to make life easier and 
richer to every inhabitant of the land. The inducements 
which the government holds out to men of ideas have thus 
made the Patent Office practically a National University of 
Science and Art, with millions of students. Its functions are 
those of a true university, to encourage study, to examine and 
certify results, irrespective of the age, sex, or nationality of 
the applicant ; and its degrees are such as practical men 
covet. 

'Vhere our literary institutions graduate hundreds, our N a­
tional University graduates thonsands. Its degrees cover 
the widest possible range of merit, yet their worth is not ex­
ceeded by the degrees of Harvard or Yale. Xotwithstand. 
ing the multitudes of  unimportant patents issued, the multi­
tude of patents which, for one cause or another, are never 
practically developed , the average value of a patent to the 
pos8es�or and to the COWl try at large is greater than the ave­
rage value of a farm. 'Ye owe this enormous addition to na­
tional \\< ealth, not 80 much to national genius for invention , 
as to the fact that inventions are encouraged by a liberal sys­
tem of granting patents, and a spirit of great liberality in their 
interpretation by the courts. 

The opinion prevails in some circles that the inventor, like 
the poet, is born, not made ; that great inventions are, like 
great poems, the fruit of inspiration ; and that the inventor 
needs none of the inducements and favorable conditions re 
quired for less creative work. Nothing could be wider from 
the ,ruth. Invention is an art to be acquired by persistent 
effort, j ust as any other art is : the fact that men differ in na 
tural capacity for such work no more proving the art Wlac­
quirable than similar diversity in capacity for other art!; 
proves them to be altogether innate. And though many stri. 
king inventions have been made, like Goodyear's, through 
accident, and by men whose attention had never before been 
directed that way, 8till, as a rule, s�ch accidents are few and 
happen only to men on the watch for them, men so adcus. 
tomed to regard all things as open to improvemetlt that they 
are ready at all times to follow up the slightest clue to a new 
process or application. 

To any writer who wishes to cultivate a new and profitable 
field, we could not suggest a more promising one than the in­
terior history of inventions and inventors, to discover the 
process by which great inventions and great inventors have 
been developed. Their beginnings and failures would be 
peculiarly instructive. For of many a man, known to the 
world only a� a successful inventor, the Patent Office has re­
cords of a slow development from weak and insignificant be. 
ginnings. often in an entirely different l1eld from that where­
in he has achieved his successes. Time after time he has 
come H l' tO the great university for a degree, only-to use a 
bit of scholastic slang-to be plucked. Not unfrequently 
men begin so low even as to attempt a perpetual motion, in 
utter ignorance of all mechanical principles, and by study 
and experiments work themselves up to an honorable stand . 
ing, sometimes becoming puhlic benefactors of no mean 
order. 

Where patents are less freely given,such developments are 
impossible. Heavy fees and unfavorable conditions disco ur. 
age every effort ; the poor man-and most inventors are 
pOOl' to start with-cannot patent hi8 invention if he mak es 
one ; w ithout II patent it is useless to him ; 80, though he has 
the crude idea, or has the natllrll.! capacity for great inven­
tions, he never makes any, and the ",'}rld loses what might 
be of in .. stimable value. 

------------.. �,.� . .. ------------
A New Cause o!'Trlehlnre In Pork .  

Some n e w  cases of deaths, due to the eating of pork in. 
fe�ted with trichinlE, which are being quoted in Western 
j ('l1malb, should be the means of directing public attention 
anew to the horrible disea�e of swine, called tl'ichinoltis, 
and to the fact that, when once the parasite attacks a hu­
man being, the result is prolonged !:luffcring and, in a mul­
tiplicity of instances, death. The worm existing in tIle 
pork literally bores its way out of the stomach and into the 
muscles. 

It has lately been found that swine may become infested 
with trichina! through eating carrion, or even decayed vege. 
tahle substances. This is a point worth consideration by 
farmers who incline to the belief that dead ch ickens, putrid 
s "vill, or any other fil th about the place is legitimate food 
for the pig. The animal is not dainty in his tastes, and will 
lunch off his d ead relatives with infinite gusto ; but it i� the 
poorest economy t{) pp,rmit him to as�ume the riJle of scayen. 
gel'. X 0 milk dealer will allow his cows to eat garlic if he can 
help it, though the brutes arc crazily fond of the odoriferous 
weed ; and there is certainly more reason for the farmer to 
see that his porkers have no access to unclean food . In the 
one case, if precaution be neglected, the taste of the milk 
is affected ; in the other the entire flesh is rendered poison 
ous and i1a.ngerous food , 

e . e . a 
The Coming Cincinnati Exposition ,  

I r  will b e  8()en , from a n  advertisement i n  another column, 
that the sixth Grand Industrial Exposition held in Cincinna­
ti is to be open for the reception of goods on August 2 next. 
An important feature in this Fair is the thoroughness, ac­
curacy, and honesty with which the tests of machinery are 
conducted , in contrast to the irregular and unreliable manner 
in which the same have been carried throuArh of late in some 
other well known exhibitions. A large numh'lr of valuable 
prizes are olTered, and excellent opportunities will be afford­
ed for the exhibition of goods. Applications for space should 
be made at once. The Fair opens to the public on Septem. 
ber 2. and closes October 9. 
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IMPROVED WALK AND ROAD CLEAN ER. 
In large pleasure grounds, such as the Central Park in 

this city, or in extensh'e country seats, the labor of keeping 
the waiks and roads clean and free from weeds is both ardu­
ous and constant, requiring the employment frequer.tly of a 
large number of men . A new machine has lately been de­
vised for this purpose, which, drawn by a horse and guided 
by one man, does the work far more effectually and expedi­
tiously. It is the invention of Mr. Robert McKinley, a prac­
tical gardener of Hyde Park, N. Y. , and its construction and 
capabili ties will be understood 
from the annexed illustration . 

A is the hoe, which flares 
forward so as to work close up 
against the edges of the walk, 
cutting the same square and 

clean. This is hung to the for­
ward axle, and is also suitably 
jointed to a lever, B, by means 
of which it can be depressed to 
cut to any required depth, or 
l'Ilised out of action altogether. 
Following in rear of the hoe is 
a rotating rake, which may 
be also lowered or raised 
through jointed bars connect­
ing with the hand lever, D. 
The rake is provided at one end 
with a pinion which is revolved 
by a gear wheel which, in turn, 
is rot ,,-ted by the cog wheel on 
one of the main wheels of the 
apparatus , said main wheels 
being loose on the axle. The 
teeth of the rake are kept clear 
by the comb, E. Lastly, in 
raar of the machine is a gathering rake, F, which may be 
governed by the lever, G. 

The hoe, A, serves to cut out the weedR, aft.er which the 

ground is raked and the weeds shaken clear of earth by the 
revolving appliance. Lastly, the gatherer collects the re­

fuse and deposits the same at proper points according to the 
will of the operator. By replacing the hoe with another of 

different form, the machine may be util ized for cultivating 
and other purposes of the farm. 

The invention is manifestly a labor-saving one, and is of 
timely importance j ust at present . For further particulars 

the inventor may be addressed as above. 
. .... . 

THE MERRIMAN LIFE·PRESERVING DRESS. 

We recently published an account of Captain Boy ton's 
daring attempt to swim from Dover to BOll10gne, in the life­

preserving dress invented in 1869 by C. S. 
Merriman . Although the adventurer did not 
complete his task, a journey of probably 30 
miles, lasting 15 hours, must be considered 
a triumph for tIle iuventor, as well as a proof 
of Captain Boy ton 's co urage and endurance. 

Our illustration gives a clear idea of the 
manner of using the invention, which cer­
tainlv seems to be a comfortable and pleasant 
mod� of traveling by sea. Under full sail , 
with the paddle for steering apparatus, the 
voyager seems to be as safe on the crest or 
in the trough of the waves as he would be 
in a boat ; and the reclining position is much 
less wearisome than either standing or sit­
ting. The steamer Rambler convoyed him 
across the channel , and he was much ap­
plauded when he landed from that vessel in 
:Soulogne harbor. 

.. . ..  
The PhiJadelphla Exhibition. 

In little more than twelve months the lar­
gest exhibitiou building that the world l ,as 
yet seen will be opened at Philadelphia. We 
have already published some descriptive par­
ticulars of the huge structure now springing 
up in one of the principal centers of Ameri ­
can commerce. The most recent advices 
from the States tell us that within the next 
two months no fewer than ten thousand hands 
will be actively employed in its construction. 
The circulars of the British Commission have 
been issued by Mr. Cunliffe Owen, and appli­
cations for space must at once be sent in . It 
is not too early, then, to consider what the 
project really means, and we cau assure our 
readers that the subject deserves their best 
attention. Although the exhibition is, after 
all, to be nominally provincial , and govern­
ment aid is withheld, it cannot be denied 
that the magnitude of the undertaking will 
really con fer on it the dignity of a national 
enterprise. So far, therefore, the Philadel­
phia Exhibition cannot well be regarded as 
inferior in its scope to that of Paris in 1867,or 
of Vienna i n  1873. Many engineers and ma­
nufacturers of Great Britain will therefore 
contemplate the sending of their productions 
to the other side of the Atlantic. Our pur­
pose now is to urge upon these gentlemen 
the importance of considering very carefully what they are 
about before they incur any expense in carrying oui this 
idea . 

In plain English, international or provincial exhibitions are 

J titutifi t Jtutritau. 
simply great bazaars, i n  which space is taken and to which 
goods are sent, either to effect sales, or to serve as advertise­
ments. The latter scheme has beeu so thoroughly carried 
out, indeed , that instances have occurred in which m anufac­
turers have agreell for space, and exhibited nothing after all 
but d07;ens of photographs of their wares, and cases of the 
medal s  which they had pre viously obtained else where. The 

Philadelphia Exhibition will prove no exception to the gene­
ral rule. It will constitute a gigan t ic bazaar, in which a good 
trade may or may not be done, accord ing to circumstances . 

McKIN LEY'S WALK AND ROAD CLEANER. 

But the question arises h ere : Is what England is likely to 
receive, in return for her trouble, worth having ? In one 
word , will it be a good speCUlation to exhibit at Philadelphia 
in 1876 ? 'Ye call spades spades, it will be seen, and have 
no fear of shocking our readers when we state that the work 
of exhibiting in the present day has become a speculation, 
which can only be justifiable wilen it affords a fair prospect 
of proving remunerative. Let us take this consideration as 
the basis of our reasoning regarding the propriety of exhi­
biting at Philadel phia , and we venture to think it can easi­
ly be shown that no exhibition has ever existed which holds 
out so little promise of being serviceable to English man u­
facturers. The principal things we have to sell as a nation 
are coal , iron , machinery , and wc.olen and cotton goods . It 
is not likely, for obvious reasons, that any Engl ish coal 
owner will do at Philadeiphia as continental coal owners did 

CAPTAIN BOY TON IN MID·CHAN NEL. 

at Vienna, and exhibit trophies of mineral fuel , so that we 
may dismiss coal from our list at once. All the remaining 
articles are so heavily burthened by import duties that it is 
vain to expect that we can trade successfully in them with 

America. On woolen goods, for example, a tax of fi fty cents 
a pound , and 40 per cent ad val()rem, must be paid before 
they can be taken out of bond. Under such cond i tions, what 
possible value can accrue to OUI' Leeds or Huddersfield houses 
by exhibiting in the United States ? As regards iron, again, 
it  is obvious, in the first place, that we can show nothing 
which A merica cannot produce equal ly well, albeit at a much 
greater cost ; and the id�a of  establishing any trade in iron 
with the States as a result of exhibiting iron in 1876 is sim­
ply absurd . The d uty on m achinery is j ust as prohibitive, 

and the value of the machinery 
wh ich we send to the States 
now would certainly not be 
augmented by a single dollar 
if every engineer in the United 
Kingdom exhibited at Philadel­
phia. It may be urged, per. 
haps, that, at all events, goods 
sent for exhibition would be ad. 
mitted and sold duty free, and 
in so far would puy for the send­

ing. Thi s i s  a mistake . Goods 
sent to the States for exhibition 
will be virtually in bond in 
Fairmount Park, and the exhi­
bitor can carry them back to 
England without paying duty ; 
but if he sells anything foJ' use 
in the States, the custom 
house officers will demand and 
must obtain the tax before it 
will be suffered to leave the 
buil ding. In the fact that a 
l}rohibitive American tariff in-
tercepts the course o f  trade be 
tween the t wo countries lies the 

reason for which we assert that English exhibitors can se­

cure no possible benefit of any kind by sending their pro­
ductions to Philadelphia. 

We are not singular in holding this opinion. The Neavers 
of Kidderminster have determined that they will send no 
carpets for exhibition. TIle implement makers of Birming­
ham will keep their goods at home . 'fhe leading agricul­
tural engineers have already held a meeting, to discuss the 
propriety o f  exhibiting in 1876. After careful d iscussion, 
the following resolution , moved by Mr. James Howard, Bed­
ford, and seconded by Mr. Shuttleworth , Lincoln , was unani­
mously passed : " That, looking to the prohibitory duties­
from 30 to 40 per cent-imposed by the United States upon 
Engl i sh agricultural machinery, the Association of Agricul ­
tual Engineers recommends its members to hold aloof froUl 
the Philadelphia Exhibition, considering the impo�ition of 

prohibitory uuties to  be out of harmony with 
the objects of international exhibitions. " 
Members of nearly the whole of the great 
firms,  and many of the smaller ones, were 
present, an d  the feel ing was that no good 
could accrue to the English makers from ex­
ll ibiting, although it would un questionably 
be of advantarre to American makers to havi 
our best specim ens of agriculturi ng engineer. 
ing displayed before their eyes. 

The fact that the United States pin tMir' 
faith ()n pr()tecti()n, both in theOl Y and prac­
tice, renders it impossible that exhibiting at 
Philadelphia could repay English exhibitors. 
A nation which carefully excludes the wares 
of other countries has no right to expect those 
whom she treats as trade foes to send their 
choicest productions to her for in spection . 

'fhere is y et another reason why English ­
men should hesitate before taking part as ex­
hibitors in the Philadelphia enterprise . Ap­
parently the matter may be regarded as of 
little importance, but it really deserves very 
careful consideration. Up to the present mo­
ment all experience goes to show that the 
Americans are unable to carry out with suc­
cess the organization of an exh ibition. The 
questionable transactions which disgraced 
the administrative department of the Ameri­
can section of the Vienna Exhibition are, no 
doubt, more or less familiar to all our readers . 
Scarcely a " fair " can be held in the States 
1 hat is not attended with some more or less 
nnworthy squabble among officials, exhibit­
urs, or both . Haye we a n y  reason to expect 
i hat everything will be done in Fairmount 
Park during the summer of 1876 with a strict 
regard for the best in terests of BJ'itish exhib ' 
itors ? The United States have availed them· 
selves of their opportuuity to show that they 
can do witheut us. The chance of manifest­

ing a reciprocity of feel ing on this point is 
no w afforded to British manufacturers. 'Ye 
trust they will not suffer the occasion to slip. 
They will have truth and j ustice on their 
side if they say to the people of America 
You will not buy from us ; why should we 
trouble ourselves to show you what we have 
to sell ? Of course, it may be said that this 
is a very selfish and illiLeral policy. Those 

who talk in this way are ignorant of the true character of 
such exhibitionR, and practical men, whether engineers or 
journal ists, must deal with things as the�' are , not as they 
are believed to be by amiable enthusiasts.-Tlte Engineer. 
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IMPROVED BOILER FEED REGULATOR. 
Messr8. Bede & Co. ,of Verviers, Belgium, have recently in­

troduced a new device for automatically controlling the s up 
ply o f water to a steam boiler, which, they claim, insures a 
uniform hight of water in the boiler. thus avoiding danger 
of explosion and diminished pressure from too sudden or 
over feeuing. It consists, principally, in the water cistern. 
B, which communicates with the boil er through check valve, 
M, and stop valve, 0, and it is fed by the pipe, C, 
through the valve, K. "When the watel' in cistern, 
B, rises so as lift the smaller float, E " , the exten-
sion lever, E', is moved so as to disengage the 
larger float . D, which has pre viously been held 
down by the lev er, E ;  and the float, D, l i fting' the 
lever, E, actuates the bell crank, J,  to open steam 
valve, L. The entrance of the steam at L closes 
the valve, K, shutting off the water supply. 

Equal pressure is  thus established in tIle recep­
tacle,  n, and the stRam boiler, and the water may 
then pass through the vah-es, ]';I, 0, into the latter. 
The vain', 0, is reghlated by the boiler float, P, so as to be open e d  or closed , to maintain a uniform 
hight of the water in the boiler. The smaller float 
of the receptacle, E" , follows the falling water, 
and strikes a pin or stop at the lower end of its 
guide rod when the receptacl e is nearly empty. 
The weight of the small releases the large float, 
D, which presses on the link, J,  closes the 
vb l ve, L, and opens 1he wat�r supply valve, 
K, and an exit valve, Q. The steam escapes 
through the valve, Q, into the reservoir, where it 
is condensed, whil e the water fills the receptacle, 
B, th rough valve, K The supply is thus kept 
continuous through the alternate action of the ap­
paratus, which is also provided with a registering 
device, indicating how often the receptacl e is emp­
tied and filled, and consequently what amount of 
water has been used. By comparison with the 
quantity of fuel consumed, a simple and reliable 
test of the operation o f  the boiler and engine is af­
forded, the control of the engine by the atten­
dant is facilitated , and economy in the use of fuel 
necessarily follows. The regulator was exhibited 
et the Vienna Exposition in 1873, and re�eived a 
premium medal at the Paris Exposition in 1867. 
A number of these appliances are in use in Europe. 

----------... � .. ----------
HIGHT OF WAVES. 

.J . 'V. Black, in a recent letter in Nature, says : 
" Dr. Scoresby's observations in the North At­
lantic record 24 feet, 30 feet, the highest 43 feet, 
and the mean 18 feet in westerly 'gales ; and the 

J tieutifit J,meri tan. 
force, the question might b e  broadly stated as follows : 
S upposing th e force of gravity to vary in intensity at regu ­
lar intervals, that 18, t o  become alternately greater and less 
than its normal amount, what i s  the best means to obtain the 
maximum amount of energy from a given weigb t oscillating 
under the i nfluence of these variations ?  For example, sup 
po1>ing the force of gravity to be for three seconds one fi fth 
greater, and for the next three seconds one fifth less, than its 

1 

BEDE'S FEED WATER R1:GULATOR. 
frigate Novara , 20 to 30 feet �ff the Cape Promontory. French natural intensity, and suppose that we have a weight of  five 
observers in the Bay of  Biscay state a hight of wav'l of 36 tuns suspended by a spring, with an infinitely open scale, so 
feet ; Capt. "'ilkes, C. S.N. ,  writes of 32 feet in the Pacific that the spring will continue to exert a uni form upward 
and Sir J. Ross of 22 feet in the South Atlantic. Rights of force of five tuns, no matter how far the weight moves up 
waves in N. 'V. gales off the Cape of Good Rope were com- and down, it is clear that, during the three seconds' interval , 
puted at 40 feet, those off Cape Horn at 32 feet, in the Me- d uring which gravity is one fi fth more than its normal inten­
diterranean Sea at 1 4  feet 10 inches,  and in the German OCfan • aitv, the five· tun weight will yirtually weigh six tuns, and 
at 1 3 t  feet ; but in British wa-

' . 

ters they are only found to ave­
rage 8 to 9 feet . The vP.locity 
of ocean storm waves was ob · 
served by Dr. Scoresby i n  the 
North Atl antic to ue about 32 
miles per hour ; Capt. 'Vilkes 
recorded it at 26t miles in the 
Pacific, and French sailors i n  
t h e  Bay of Biscay a t  6 0  miles an 

75 m. . p. hr. w -

hour. Dr. Scoresby has estimated the dbtance between 
or breadth of his Atlantic storm waves at about 600 feet from 
crest to crest, which is only about half of that stated in the 
letter, and with a proportion of only "21(j for hight to breadth . 
Dr. Scoresby states that his waves of 30 feet in hight move 
at the rate of 32 miles per hour. 

The a�companying diagram is constructed according to Dr. 
Scoresby'S scale of measurements, 600 feet breadth , 30 feet 
hight ,  and 220 feet vessel . with rates of wind wave and 
vessel ; and from it one may ponder on what smali dime�8ions 
these terrific-looking wave� are constructed ,  and that a ship 
a fter all look s only like a cork or chip on the great seas." 

• .•. s 
MOTIVE POWER FROM WAVES. 

At a recent meeting of  the Institut.ion of Naval Architects 
a paper was read by Mr. B 
Tower, on a method of ob­
taining mot:ve power from 
wave motion . He said that 
this inquiry originated with 
Mr. Deverell , wllOse proposi­
tion was to suspend a heavy 
weight on board a ship by 
means o f  springs, and to ob­
hin motive power by the 
03cillation of this weight 
through a distance not ex­
ceeding the hight of th e 
waves. 

It however appeared to Mr. 
Tower that, since the centrifu­
gal force of wave motion in a 
vertical direction is alternate­
ly add ed to and subtracted 
from the force of gravity, 
thereby causing a virtual va-

iation of the intensity of that 

will thus exceed the upward force of the spring by a down­
ward force of one tun ; in the same way, when the force of 
gravity is one fifth less, the weight will only weigh four 
tuns, and the spring will then exert an unbalanced upward 
force of one tun. Now, as energy or power is defined as 
force moving through distance, it is clear that the quantity 
of energy or power to be obtained by this system will depend 
on the distance through which this weight is caused to move 
during each successive variation of gravity. Thus, suppo­
sing that during the plus interval it moves downwards 
through one foot,  and during the minus interval it moves 
upward through one foot, it is clea r that during each of these 
i ntervals it will exert a force of one tun moved through one 
foot, tllat is, one foot tun ; but if, instead of one foot, it 
moves through ten feet, it will exert ten times the power-
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that if, ten foot tuns : or if moved through one hundred feet, 
it would exert one hundred toot tuns durmg each interval ot 
three seconds. 

The first experiml'nts Mr. Tower made, with a model ap­
paratus constructed on these principles, showed him that the 
best arrangement would be to put a weight on the end of a 
revolving arm, whereby the �entrifugal force of the wave 
motion mlght be utilized as well as the rising and falling 

motion. 
The diagram shows the position of the vessel 

and of its revolving arm at all parts of a wave ; the 
arrows show the direction of  the centrifugal force 
of the wave motion according to the generally reo 
ceived theory. This force is upwards at the crests, 
downwards in the hollows, and horizontal midway 
between the crests and hollows. If the wei6"hted 
arm is compelled to assume successive angular po­
sitions, so that it is always at right angles to the 
force, it is evident that the force will be continual­
ly acting to cause the arm to rotate. It is easy t.o 
see how the work is taken o ut of the waves ; for 
when the vessel is descending, the weight is per­
forming the upper half of its revolution, and is con­
sequently exerting an upward centrifugal force ; 
and when the vessel is ascending, the centrifugal 
force is pushing down and resisting the vessel's 
ascent, so that the revolving weight affords a re­
sistance agai nst which the vessel can push just as 
if it were a fixed point in space. The shaft of  the 
revolving weight can be made to turn a screw in 
the stern of  the vessel by means of a proper sys­
tem of geari ng ; and by a delicate arrangement of 
electric brakes and hydraulic accumulators, Mr. 
Tower proposes to regulat 3 the revolving arm so as  
always to keep it at  right angles to the ccntrifugal 
force of the waves. 

---------..� .. ---------
New A,sph"U PavJn�. 

A specimen of street paving has j ust been laid in 
Glasgow, the material employed being the rock as­
phalt which is obtained in the Val de Travers, near 
N eu fchatel, in Switzerland. During last autumn 
several portions of wood paving. on the same sys · 
tern, were done in Glasgow by a London company ; 
and as they were well exec\lted, they seemed to give 
very general satisfaction. Profiting, apparently, by 
the experience gained by witnessi n g  the system of 
wood paving in operation , the Scottish Val de Tra­
vers Paving Company determim'd upon attempting 
something similar. 

According to this system, a foundation is first 
formed of Portland cement concrete, about 9 inches 

in depth, and on this the paving proper is laid. The rock 

asphalte from the Val de Travers, the material employed i n  

the paving, contains about 1 2  o r  13 per cent of  bitumen, and 

the remainder of the rock consists almost entirely of h ard 

limestone, through which the bitumen is very uniformly 

diffused. This material is first broken into pieces of conve­

nient size in  a crushing mill , and is subsequently put into a 
disintegrator, in which it is re­
duced to a very fine state of di­
vision. When it has been treat­
ed in this way. the a sphalt is 
thrown into a revoh·jng cylin­
der, in  which it is subjected to 
a temperature of about 260' Fah .,  
which brings it almos', to a pul­
verulent condition. "Whi le it is 
in the state of hot powder it is 

filled into caf't iron molds, in which it is pressed and made 

to assume the form of bricks, about nine inches long by four 

inches broad and t wo inches in thickness. The tendency of 

its particles to cohere is very great at that temperature. The 

cast iron molds are so formed that the bricks cast in them 

have a chamfer or bevel about half an inch broad imparted 

to them all round what is intended to become the upper sur­

face : a�d thus, when the bricks are placed in the causeway, 

they are separated above by a series of grooves, by means o f  

which a n  excellent bite is secured for the feet  of  the h orses 

passing over it. When the cement concrete, forming the 

substratum, is  sufficiently well set. the aspllslt bricks are 

laid in a mauner somewhat similar to that of ordinary cause­

waying with dressed granite or whin s t on e  SEttS. Instead of 

bed ding them in sand , however. they are laid in a thin 

stratum of liquid rock asphalt ,  

j ust as ordinary bricks are  
laid in mortar, bottom , s idc�, 

and ends all being coated 

with the agglutinating matl ­
rial . The bricks are plnc. d 
about a quarter of an i n ch 
apart, and the space thus I dt 
is filled in with a hot liquid , 
which consists of Trinidad 
pitch and crude shale oil , and 
which long remains very tough 
and elastic, in addition to which 
it most effectually prevents any 
water from passing through 
the pavement. 

The portion of roadway ex­
ecuted in Glasgo w in tIle above 
manner seems to give satisfac 
tion, and will apparently be 
very durable. Of course there 
is no actual information avail-
�"�--------------
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able regarding the durability of the particular specimen of 
paving under notice ; b ut the experience gained from the Rue 
Bergere, in Paris, which was laid in 1 865 with Val de Tra­
verse asphalt, is quite sufficient on the point in question. Af­
ter having been in use for fifteen years, a port ion of it was 
lifted in 1869, when it was observed that its thickness had 
only been r('duced from two inches to one and three eighth 
inches : but while it had diminished in thickness only five­
eighths of an inch in fifteen years, it had undergone consid­
erable compression, inasmuch as the actual loss i n  weight 
was not more than five per cent. The special feature of th e 
new paving in G l asgow is the almost absolute immunity 
from Rlipping which horses enj oy when passing over it. 

--- -------------------

Invention of a New Numerical SY8tem. 

To the Editor oj the Scientific American ; 
In our common decimal system, distinct characters are 

given to the numbers from one to ten ; and it is very well 

known that, instead of ten , any other number-for instance, 

eight, ,If twelve, or sixteen, or even two-may he selected 

for a hase . S uch systems have actually been calculated. but 

they have not come into use : the advantages not being suf­

ficient to counterbalance the inconvenience of changing one 
system into another. 

. 
The subj ect may be treated, however, in quite a different 

mauner. There is no necessity for taking any base at all , 

and the numbers may be made to progress in their own na 

tural succession ; or, to express it in other wordF!, every num · 
hE'f, even one, may be made to serve as a base for a certain 

time. This can be accomplished as follows : 

Instead of dividing off the original units in sections vf 

ten as in our common numerical system, we divide them in 
the

' 
natural succession of the numbers themsel ves, first one, 

then two, then three, etc. , and for each division we make a 

mark in the second column. If, in the fir�t column , a rest 

�hould remain, such rest can never be greater than the num­
ber of marks in the second column, becauRe if the rest were 

one greater, a new mark would be made in the second co­

lumn. 
There is no necessity at present for going through the 

whole process, which would require a great dAal of writing 

and many diagrams. It has taken me nearly twenty years 

to construct the first t wenty numbers. Suffice it to say that 

the final rl'sult is very sim pIe, and can be readily understood 

by everybody without studying the details. 

The whol e theorv is hased upon the fact that thl' rest in 

any column can n;ver be greater than the numher of marks 

in the llf'xt column . If the marks in the second, third , and 
all followiug columns, and all the rests, are divided in the 

same way, that is, in the natural succession of the numbers 

one, two, tlm-o, and so forth, the numhers will appear in a 
very simple form, each consisting of a base and a rest ; this 

rest, however, is sometimes naught. 

Of course there must be certain characters for the num­
bers and the characters of our common numerical system 

are �either suitable nor sufficient : there must be twenty new 
characters instead of ten. Hence we have either to invent 
new characters or use the e ommon letters. The first would 

require new types for printing, whieh is too expensive,  hence 

we use letters. 
Let the first twenty letters, e:s:cluding j, represent the first 

twenty numbers, so that a stands for 1, b stands for 2, etc . , 
until It stands for 20 ; and let one of the last letters, for in· 
stance, x, stand for O. Let us write theRe numhers in  the 
following triangular shape : 

.cO 
b2 
,I1 

e5 
d4 
�3 

i!l 
lI8 
.q7 
J'fl 

11.20 
014 f19 

·,z13 
m12 

111  
kl O 

R18 
1'17 
1]16 
pl.� 

These letters and numbel's mean : 

.v stands for 0, a stand H for 1, b stands for �, etc. 
It will be seen that the vowels c, i, 0, 1/ stan n  at the head 

of their columns ; if the leHer j were used, this ord"r would 
be disturbed. 

These letters and numbers are to be used as followR : 

Naught with the rest naught equals naught, equals .l� 
- ----

One " 

One 

naught 
onf' 

onl' 
two 

(I 
b 

- �- - - - - - - ---- - ------:�- ------
" naught " three . ,  T wo 

'[' wo 
'rw . .  

" one " four 
" two " five 

c 
d 
e 

- 'fh
-l-·{

-
�e

-� - --�,- ---.-, -n-a-u-g-:l'-lt--'-' --
s
-=-
ix

- -�---"--f--
Thrcl' . , " one " seven " g 
'1'h1'ee 
Thrl'e 

Fou r 
Four 
Four 
Four 
Four 

Five 
Five 
Five 
Fivl' 
Five 
Fin 

two " I'ight " h 
three " nine " i 
naught " ten 

. ,  one 
,. two 
.. three 
" four 

naught 
" one 
" two 
" threl' 
" four 
- ,  five 

" 
eleven 
twelve 
thirtcen " 
fourteen 

fifteen 
sixteen 
seventeen " 
eighteen " 
nineteen " 

twenty " 

k 
1 

1n 
n 
o 

p 
I] 
r 
3 
t 

-u 

Thill shows that every number may be supposed to conl!list 

I titufifit JtutritJu. 
of a base and a rest. After 20, the progress o f  the numbers 
is very easily seen, and may be stated as follows : 

Seven 
Seven 
Seven 
Seven 
Seven 
Seven 
Seven 
S"ven 

, .  

naught 
" one 
" two 
" three 

four 
five 
six 
seven 

twenty - eight 
twenty.nin(' 
thirty 
thirty- ou e  
thirty-two 
thirty·three 
thirty · four 
thirty -fi vc 

" g.r 
" ga 
" ,qb gt 
" gd 
. , fIt 
" {If 
. . gg 

The general rule for writing these 11 ul11ber� i � : The second 
part is to be increased ulltil it e'lual K th" first part, anfl then 
the firRt part is to be increa�ed by one. 

Thi'l tahl� show s  thl' constrllction of 
to S5!l02620fi. 

the nu mhers from 0 

. 1-= 0  
�� :  
(( = 1 ! b=2  ! 
c = 3  i 
d = 4 
e = tJ I 

f= 6 I 
g = i I 
li = �. i l = 1l  
X:-:: ln ! 
1 = 1 1 .  

m = 12 :  11 = 13 1\' 0=14 �- I  p=15 !  

'J = IH : 
1'= 1 � ' 
� = 1 8 1 1 = 19 i  
�1 = 2°1 

j.r = 2 1 1  ! 
/(( = 22

1
' 

f/; = 23 ,  

jC = 24 i fd= 25 1  
f. ,) ,, 1  r =:  ... 0 1  :r.:r=27 ! 

gx = 28 : 
ga = 2!l 1-
gb = 30 1  
gc = 31 ! 

!ld = 3� 
f7e = 33 
g/= 34 
f/.q = 35 

1 
. 1  : I 
1/1/ = 230 
f ;f x = 231 

N 11 
! f  

11 11 = 267!J5 
J' .I' = 2679fi 

1; 1/ �I 11 1/ U 
f x x x .'· 

1/ n =35»02620.,) 
= 3511026206 

FERDINAND EI88FEI,DT. 

HOOlll 30, 33 School street, Boston, Mass. 
• ••• • 

A.n Invention Wanted---Flve Tho ll ",alld Do llar", 
Reward Otr"red. 

To the Editor oj the Scientific American: 
Believing that tIll' horse has served his time before the 

street car, and that American ingen uity should allow Mm to 
rf'tire b('fore our Centennial anniver�ary, by invpnting some 
improved motor for street passenger railways, we olIer five 
thousand dollars reward to any person or persons who will 
invent, perfect, and - present to this co:npany any satisfactory 
device that will propel our cars and can be used on the streets 
of Philadelphia , provided it is acceptable to this company 
and its control placed exclusivel y with us. 

R. W. FLOWER, JR. , President. 
'West End Passenger Railway Com pany of Philadelphia, 

No. 200 South Fourth Street,  Philadelphia. May jth, 1875. 

U8efnl Reclpe8 Cor the Shop, the Household, 

and the Farm. 

In using Paris green to  f'xterminate the potato l lUg's, the 
poison should be mixed with t.he cheapest grade of flour, 
one pound of green to ten of flonr. A good way of applying 
it to the plants is to take an old 2 quart tin fruit can, melt 
off the top, and p ut i n  a wooden head in which insert a 
broom handle. Bore a hol(> in the head, als<Y, to pour the 
po wdpr in, and then punch the bottom full of holes about 
the size of No. 0 shot. \Yalk alongside the rows, when 
the vinPR are wpt with dew 01' rain, and make one shoot at 
each hill . 

In some parts of the country, there have been large num­
bers of the orchard or tent caterpillars which have left their 
rings of eggs on the young t wigs. If these are now cut off 
with a cl ipping pole, it will prevent in every instance a 
large nt'st of caterpillars, and be much more easily done than 
after the latter have grown. 

Equal proportions of turpentine, linseed oil, and vinegar, 
thoroughly applied and t.hen rubbed with flannel, is an ex­
cellent flU'niture polish. 

Tin can be removed from copper vessels very thoroughly 
hy immersing the objects in a Rolution of blue vitriol. 

'I'hl1 Herman washerwomen use a mixture of 2 oZS. turpen. 
tine and 1 oz. spirits of ammonia well mixed together. 
This is put into a bucket of warm water, in which t lb. 
soap has been dissolved. The clothes are immersed for 
twenty-four hours and then washed. The cleansing is said 
to be greatly quickened , and two or three rinsings in cold 
water remove the turpentine smell. 

Five parts of sifted whiting mixed with a solution of one 
part gl ue, together with a little Venice turpentine to obviate 
the brittleness, makes a good plastic material which may be 
kneaded into figures or any desired shape . It should be 
kept warm while being worked. It becomes as hard as 
stone when dry. 

Artificial malachite which is susceptible to a fine polish 
is made by precipitating a solution of sulphate of copper in 

the cold by ca.rbonate of soda or of potash. The precipitate, 
which is voluminous, should be allowed first to cohere, and 
is then dried and washed. 

Water containing about sIlven grains of Balt in each pint, 
is, when used continuously, a poison to the weaker forms of 
vegetation. 

The alloy popularly known as oroide, from which a 
large number of cheap watches, chains, and trinkets are 
now manufactured, is made of pure copper 100 parts , tin 1 7  
parts, magnesia 1 6  parts, s a l  ammoniac � part, quickl ime t 
part, tartar of commerce !l parts . The copper is first melted 
then the magnesia, sal ammoniac, lime, and tartar in powder 
are added little by little and hriskly stirred fOl' half an hour. 
The tin is lastly mixed in in gra ins until all is fused . The 
crucible is covered , and the fusion maintained for 35 minutes 
when the dross is skimmed off and the alloy is ready for use. 

A �imple way of prepar ing paper for hank checks, bills, 
etc. , so that no w riting can be erasen without leaving plain. 
ly visible marks, is to pass the sheets through a solution o r  
gallic acid. O n ('  mill igram (0 ' 01 543 of a grain) is  di�solyed 
in as m uch pure distilled water as will fill an ord inary soup 
pla te to a moderate depth . 

Sandarac \-arnish is the best material for mend ing plasier 
modt-ls .  Saturate t h e  bro:wn �ul'faces thoroughly, pres� 
them well together, and allow them to dry. 

Silver ware may bp kept bright and clean by coating the 
articles (warmed) with a solution of coll od ion diluted with 
alcohol .  

Dampnps, will enuse honey to l)('('ol l lP t h i n  aud watery. 
• • •• • 

'1'he Suet Butter Manu facture. 

In spite of the prejudice which exists against sue t butter, 
it is  a fact that the manufacture has of late made great pro · 
gress : and the quan tity of the material now con s umed is 
certainly n ') w  larger than evtr b('for('. VVf' i l lustrated the 
mode of making the butter mauy months ago. 'l'he process 
then described is the same as now practised in thiR city and 
other placPR , under the original patent grantE'd to M. Hippo· 
lyte Mege. 

There is a large factory in Hamilton, ( 'anada, from which 
some 2, 000 Ibs. per wepk of imitation butter are Hhipped to 
all parts of the world. Another and Htill larger establish · 
ment in Roston , �fass. , turns out a very great product . In 
many eases, it is said, this hutter finds its way directly to 
the butter producing districts of New York and New Jersey, 
and then is Bent to market as genuine spring hutter. It is cer­
tain that immense quantities of the oleomargarin are sold by 
dealers as true butter, and that the profits of the trade art' 
very large. vVe see it noted in a daily contemporary that 
the suet compound is in use in S01U(' of the principal hotels 
and restaurants in this city,and that the frequenters of these 
pl aces have as yet not discovered the fact. vVe do not pre­
tend to the skill of th e professional hutter taster; but we have 
no difficulty in instantly recognizing the artificial compound. 
'Ve may add that ,not long ago, we dillcovered it on the table 
of one of o ur New York hotels ;  and after satisfying ourselves 
as to its identity, we taxed the proprietor with its use . He 
strenuously denied the charge ; but at a s ubsequent meal, we 
found the " ox butter " ( as the Haneard Htud ents have named 
it) replaced by " cow lmtier. " 

We do not meaI\ to say that the <lleoma rgarin is unsavory 
or unwholesome . On the contrary, it is made with the u tmost 
nicety from the deanest of materials. Neithf'r is it unpleas ­
ant in any marked degree to the palate, nor to the stomach . 
It certainly is infinitely better than the abomination sold by 
grocers under the generic n ame of " cooking hutter. " Still 
most persons have a prejud i ce against suet butter. and that 
fe('ling, so far from being wpakened, has been strengthened 
by the knowledge that the reprehensible practice of selling 
the imitation as the gennine is so widely practised. If the 
material we!f� advertised and sold uniformly for what it is and 
on its merits, wp have no doubt but that the prejudice against 
it wonld in a great measure suhside. For shipping to hot 
climates, it is, no doubt, far hetter than the butter usual ly 
sent to southern ports. 

.. . .. . 
ParllalllCntary Signal Light. 

The gas signal light on the clock tower of the Houses of 
Parliament is no w shown frolll its new position, 30 feet high 
er than formerly. The npw l antern is constructed to run in 
and out of a loophole in the roof of the tower-similarly to 
a ship's gun-so that during the daytime nothing is seen of 
it, and it is now no disfig urement to the appearance of the 
tower. The illuminat-ing power is a Wigham's patent gas 
light, as used for lighthouses, and at present is shown naked, 
no lenses being used. The l ight is  only visible while the 
House of Commons is act ually sitting. Immediately on an 
adjournment, the light is extinguished . 'rh ili light iH fully 
described on page 403, volume XXYI II,  and page 40, \'01-
ume XXIX. 

• • ••• 
.\. New Indication of Death. 

Is the patient really dead or not ? is at times a very anx­
ious question . A medical practitioner of Cre1110na proposes 
a simple method hy which the question lllay be answered 
with certainty . It is to inject a drop of ammonia beneath 
the skin, when , if death be present , no effect, or next to n one, 
is  produced ; but if there be life, then a red spot appears at 
the place of the injection. A test so easily applied as thi� 
should removed all apprehension of being buried alive. 

• • ••• 
ELECTRIC science occupies a place of no mean importance 

in the new opera house in Paris . A special room is set 
apart as a battery room, in which 360 Bunsen 's cel ls, ar­
ranged in sets of 60 on rough plate glass tables, are manipu­
lated to pass a current to any part of th e stage, so as to di­
rect the electric l ight upon any point of the �cenery. The 
sunlight and startling effects produced by French scenists 
are really beautiful. The rainbow in the opera of Hose in 
Egitto is wonderfuL 

• • • • • 
AN agreement without consideration is void , 
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SIDEBOARD REFRIGERATORS. PS YCHO EXPOSED, 

The season for refrigerators being at hand, persons about 
to purchase will be interested in knowing what is new in 
this line. The last i mprovement we have seen is in the form 
of a sideboard, as sho wn in our engraving, made by Mr. Alex. 
M .  Lesley, Xo. 226 West 23d �treet., New Y :>rk city. 

3,500 feet above the sea level, and two miles in circumfer­
ence. \Yhen the wind cleared awaY,for a momen t, the clouds 
of sulphurous steam with which the lake was covered, a 
mound of water was seen, ten ftet higher than the general 
level, and caused by ebullition. The margin of the lake 
consisted of beds of sulphur, and its overflowing found exit 
by a waterfall of great hight. " 

An exhibition is now being held in the Egyptian Hall, Lon­
don , England, of which an automaton, called Psycho, until 
recently, formed a part. ThQ figure performed many curious 
tricks, solving mathematical problems, and playing cards 
w ith great skill and accuracy. 

As all the refrigerators thus far brought out are only 
adapted to the k itchen or the hall ,  the handsomest of them 
having no claim to any beauty, and much less deserving to 
be called ornamental, it was for a long time the desire of  
many housewives to have a refrigerator that w mId not dis­
grace a dining room. 'fo Mr Lesley belongs the credit of 
having brought out such a refrigerator, in the exterior form 
of a sideboard, and therefore called the " Sideboard Refri­
gerator. " It is constructed in the most tasteful style, of 
solid wood-oak and black walnut-and, as the engraving 
sufficiently shows, is a decidedly ornamental piece of furni­
ture, well adapted for even the most stylish dining room . 

It is scarcely necessary to sum up the advantages of hav­
ing the refrigerator in the dining room instead of in the 
ki tchen. 1st. It is less under the control of the servants, 
which may be of some importance, especially when wines 
a 'Id de Iicacieq are preserved in it. 2d. It is out of the heat 
of the kitchen. 3d. It is not exposed to the un avoidable fla­
vors of the kitchen, which may affect certain delicate articles 

of food. 4th. If a refrigerator diffuses some coolness around 
it, especially on being opened, it is better that the dining 
room should have the benefit of it than the kitchen. 

• ••• • 

ARRANGEMENT OF GALVANIC BATTERIES. 
The arrangement of the elements into batteries varies ac­

cording to the purpose they have to s�rve. A maximum mag­
netic effect may be obtained from a given number of ele· 
ments, if they be so arranged that the resistance in the bat­
tery is eq ual to the resistance in the closing wire. A given 
number of elements can be combined in very different man 
ners. For instance, eight elements can be arranged in four 
different ways, as shown in Figs. 1, 2, 3, and 4. Which one 
of these combinations should be selected, in a given case, de­
pends upon the resistance to conduction of the circuit. That 
combination must be taken, the resistance of which. is near· 
est to that of the given circuit. 

In Fig. 1 , the elements are connected, one after another, 
into a battery containing eight successive pairs of plates, 
and the carrent has to pass in succession through each of 
the eight elements. 

Fig. 1 .  Fig. 2 .  
+ 

+ t 

In regard to the interior arrangement of these elegant side­
board refrig-erators, they are the same as those of Mr. Les 
ley previously described by us. and this arrangement has 
been proved very satisfactory in all respec ,s . The water pro· 
ceeding from the melting of the ice is stored in a separate 
tank, and can be dra wn off for drinking purposes, while the 
water of condensation, always tainted with the odors of the 
meats and fruits preserved, is drawn off by a separate chan· 
nel This elegant appliance costs about double one of the 
plain kitchen 01' so c alled Zero refrigerators, which has been 
described in thcse columns. 

Fig. 2 represents the reverse, all the zinc cylinders being 
connected together to form onB zinc pole, and all  the copper cy­
linders connected together to form one copper pole, the whole 
forming a single element of eightfold surface. In this case, the 
elements are connected side by side for the production of the 
largest quantity of current through a circuit of the least reo 
sistance. In the former case, the elements were connected 
for the pUl'pose of producing the greatest quantity of cur­
rent through a circuit of the most resistance. 

Bet ween these t wo cases, there are the t wo others, repre· 
sented by Figs. 3 and 4. In Fig. 3, the four el ements, 1, 2, 
3, and 4, one aftllr another, are connected as one battery , as 
are also the elements 5, 6, 7, and 8. The corresponding poles 
of both batteries are connected with each other, and hence 
this battery represents a voltaic pile of four pairs of plates, 
of which each lIas double the surface of the pair of plates 

------------��� ... �-------­
Prize oft"ered by the King oC the Belgian!;. 

shown in Fig. 1 .  
Fig. 3 .  

8 

7 

G 

5 

Fig. 4.  

+ 

Psycho is an oriental person . 
age, sitting on a box some three 
feet square and eighteen inch. 
es high, while he himself is 
about twenty inchfs  in hight, 
placed on a glass cyl inder to 
show that there is no connec. 
tion wi th the stage under the 
table. The movements were, 
of course, caused and gO\'erned 
by a secret force, but the me. 
thod of communication with 
the figure defied detection for 
a long time. .Mr. Maskely ne , 
the inventor, allowed any one 
to inspect the figure. One 
night a military gentleman, 
among others, sent up his card 
for that purpose. He exam­
ined the gl ass pedestal and 
other parts, but could see 
nothing of any mechanical con­
trivance. Subsequently, h ow­
ever, the mJ ster.v was solved 
by Mr. W. H Coffin . son of Dr. 
G. W. Coffin, an American 
dentist in London, Mr. Maske 
lyne being unwilling to sub­

mit his figure to the test pro­
posed. The solution i� that Psycho i� worked by the con· 
densation and diminution of tIle column of air in the glass 
cylinder on the top of which he sits. Beneath the carpet at 
the bottom of th e cylinder is a perforated plate of zinc, con­
nected with the operator behind the s cenes, who, at his wil l ,  
may increase o r  decrease the column o f  air, the figure mov· 
ing one way or another in accordance with the pre�sure put 
upon it. The conj uror was at first disposed to deny the ex­
planation, but Mr. Coffin told the audience tbat it could easi.  
ly be tested by Mr.  Maskelyne allowing him to put a news­
paper between the figure and the cylinder. This the conju. 
ror d eclined to do, and then followed great applause, when it 
became recognized that Psycho, as a mystery, had passed 
away. 

• ••• • 
London Fire •• 

The actual number of fires in London in 1833, as returned, 
was 458. The population then was 1 , 710, 059. This gives 
one fire to every 3, 734 persons . Last y ear the fi res were 1 , -
573, in a population of 3,400, 701 , o r  a t  the rate o f  one fire to 
every 2,162 persons. The population of London in 1874 
was not quite double that of 1833, but the fires last year 
were more than three times as numerous as at the earlier 
date. Had the fires simply increased in the ratio as the 
population, the number last year would have been 911 in­
stead of 1 , 573. The actual excess, thErefore, is fully 72 per 
cent . A further investigation of data shows that this dis­
proportionate growth of the London fires is a persistent 
phenomenon during a considerable series of years. 

Reverting to the simple question of fires, a part from the 
success achieved in extinguishing them, there is a remaak­
able fact pervading the statistics-namely,  that fires have a 
tendency to outstrip the population. 

The frequency of fires in London far exceeds anything 
k nown in ordinary country towns. Moreover, we have the 
statistics of London itself, showing that, wh en it had half 
its present population, it had less than one third its present 

i number of fires. The coBclusion which appears warranted 
I is this-that a popUlation distributed over a n umber of sepa­

rate towns is less liable to outbreaks of fire than the same 
populati on brought together within the compass of one 
town. In order to explain this social phenomenon, we may 
allude to the gre ater density of population in large towns 
as compared with small ones, though, on the othe r han d ,  this 
very d ensity would seem to afford means of protection by 
rendering it less likely for a tire to pass bt'yond the incipient 
stage witho ut being detected . On the whole,  we are war­
ranted in concl uding that there are circumstances con nected 
with the furnisbing of houses. the sterage of goods in ware 
houses an d el sel> here, and the general hurry and pressure 

A recent Landon Gazette contains a translation of docu­
ments which have been received at the Foreign Office re­
specting the $5, 000 prize whi�h the King o f  the Belgians 
proposes to award annually for the best work on a subj ect of  
national interest. His  Majesty explains his  design in a letter 
to M Deleour, the Minister of the Interior, who, in conjunc· 
tion with the king himsel f, is to choose the jury of S3ven 
members-namely , three Belgians and four foreigners-the 
president to be a Belg-ian. The first award is to be made in 
1878 for the best work on the national history of Belgium ; 
the second in 1879, for the best work on archi tecture ; the 
third in 1880, for the best work on the development of the 
commercial relations of Belgium ; and the fourth in 1881,  for 
the best scheme of harbor improvements on low and sandy 
coasts like those of Belgium. The first three competitions 
will be limited to Belgian subjects, but the fourth will be 
open to foreigners. In each succeeding four years,there will 
be three restricted and one open competitions. At King 
Leopold's wish, regulations have been drawn up and pub­
lished by the Minister of the Interior. 

e-:J�=�*�=flI!::=:1�;) - of metropolitan life, which involve contingencies more 
favorallle to the occurrence of fires than are likely to be 
found in many country towns. The fact that fires increase 
more rapidly than the popUl ation creates a danger in large 
and growing communities lest the arran gements for extin. 
guishing fire should not keep pace with the real neces6ity 
There is also the circumstance that large cities llave large 
buildings, so that fires in such localities are likely to be not 
only numerous but ex tensive. Examples of thi s  kind are not 
wanting in Lon don, and the peril is i ncreased by the enor. 
mous hight to which buildings are carried where the ground 
s costly. - The Engireer. 

------------.. � .. � .. -------------
The New Twenty Cenl Coin. 

Dr. Linderman, director of the mint, has selected the de­
sign for the new t wenty cent silver piece. T he obverse will 
bear a �itting fig ure of Liberty with the word " Liberty " 
inscribed on the shield,  the whole surrounded by thirteen 
stars. Beneath tho figure is the date. On the reverse is an 
eagle with the words " Twenty cents. " The edge of the coin 
will be perfectly smooth in order to distinguish it from the 
twenty-five cent piece. 

. t.� . .. __________ __ 
A Boiling Lake .  

Mr. J. Sturge favors Iron with the following : "A discovery 
of some interest has been made in the Island of Dominica, 
West Indies. Drs. Freeland and Nicholls,CaptainGardner,and 
Mr. Watt, exploring the steep and forest-cuvered mountain 
behind the town of Rosseau, came upon II boiling lake about 

Fig. 4 represents the connections in which each t wo ele· 
ments, 1, 2-3, 4-5, 6-7, 8, form a battery of two pairs o f 

plates, whose surface is four times as large as in the pairs of 

plates shown in Fig. 1. Supposing the resistance of an ele­
ment to be 4 ohms, the resistance of battery shown in FIg. 1 

would be 32 ohms ; in Fig. 3, 8 ohms ; in Fig. 4, 2 ohms, and 
in Fig. 2, 0'5 of an ohm. Considering the different combi­

nation of the 8 elements represented, it is seen that, as the 
pile is shortened, it becomes broad in the same proportion ;  

and hence, by making the pile one half as long and t wice as 
broad, the resistance is reduced to one fourth of its former 
amount . 

Now, in determining which combination of the above ele­
ments would be the most suitable for any given circuit, reo 
ference must be had to the resistance of the circuit ; and if 
the greatest magnetic effect was desired upon eaeh, the re­
Slstance of the closing wire, including �he electromagnet , must 
exactly equal the resistance of the battery, 

• I •• • 
ELECTRIC " armored" cables are to be experimented with 

on board the torpedo school ship Vernon at Po rtsmouth, 
England, in connection with torpedoes laid down for barbor 
defense. Sheuld the�e invulnerable cables prove a succe!!s 
as a means of connecting torpedoe!! with the Ehore, the value 
of these machines for defensive purpol5es will be considerably 
mereMed. 
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IMPlOVED HUll BORER. 

Thc greatest strain which a wagon is subjected to falls 
upon the whe el s ; hence it is at such portions that the best 
and nicest workmanship is required in order to insure the 
maximum of strength, cl ose fit, and durability. The fi rst 
boxes ever put into wagon h ubs were placed in holes which 
fitted at one end, but which, at the oth ,"r extremity, were 
large enough to admit being set over to one side, the interve · 
ning space heing filled with wedges. This was and iR, at best, 
but a clumsy operation , for the work is certainly inaccurate, 
and at a part j ust where accuracy is required ; but despite 
the knowledge of the fact, carriage makers, in  man�' cases , 

still cling to the antiquated me· 
thod, though for what reason , 
while machinery, which accom · 
pl ishes the l abor far better, is 
extant, it is d ifficult to explain . 

'Ve present, in t h," annexed 
engravings, a rear view, Fig. 
1. and a front view, Fig. 2, of 

ntW device for boring hubs, for 
which a large number of impor. 
tant advantages are claimed. 
The llOle i s  made perfectly true 
with the rim of the wheel , and of 
the right size and shape for the 
box , it being possi bl e to cu t out 
deeper at the spokes or at any 
other part, so that th e box can 
be caused to bind at a ny de­
sired place. The m achine re­
quires no adj ustment for d i ffer­
ent sized wheels. The knife is 
set the same for one sized hol e 
as for another, the size and ta­
per being regulated entirely by 
setting the sllaft out of th e 
center or on an angle.  This ob­
viates the trouble of  setting 
the knife more than once for 
each wheel . The latter is han­
dled but once, and does not 
leave the machinc until the box 
Is fitted . The hole for the nut 
is cut true with the box aper­
ture, so that the nut will go on 
after the bol<. is driven as well as it will before, while it cannot 
rub th e wood, and so cause the axl e to heat. 

From the engravings, it will be seen that the machine is of 
that class in which the wheel is turned while the cutting is 
done by a bit,  A, Fig. 2. placed on the end of a mandrel . 
The latter can be quickly set at any angle or for any si?e de­
sired , the si?e of hol e  and degree of taper bein g  regnlated 
by the thumbscrews, B, in the side of the box The bearing 
is placed near tbe spokes and witllin  tbe limits of the hub, 
so that the weight of the wheel is carried WitllOUt any cramp­
ing or sideways pre ssure. 

The feed is actnated by an arm, C, which projects nnder 
the inner ring of the beari ng, and which merely pushes the 
feed nut, D, around aIHl doe� not cram p when put on a ta-

per. The feed nut is closed over a projection on the end o f  
the block in wllich the shaft runs ; s o  that when placed on a n  
angle, there is no tf ndency to cross the thread of t h e  screw. 
The irregular motion , which is inseparable from a machine 
which makes a taper hole, occurs, it is stated , only at the 
point where the arm touches the feed nut, and i s  simply a 
sliding back and forth of the former as the wheel is turned.  

In operation , the wheel is fastened to the face plate by the 
gripes, E, and caused to run true by the set screws, F, which 
connect the face plate with the outside ring of the bearing. 
The hole for the taper part of the box is cut, then the hola 
for the shoulder at the back , and, lastly, the hole for the nut 
at the front. This compl etes the work with th e exception of 
driving the box. 

The machine is,  in fact, a small and complete l at.h e .  in 
which the wheel and tyre serve as a balance wheel . It is  
guaranteed to be capable of horing an ordinary set  of wheels 
in less than one hour, and we are informed that it has per­
formed that work inside of t wenty minutes. Its weight is 
about 50 pounds. It is durable, one firm having bored some 
2,000 sets of wheels with a single machine. The use of 

J tituiifit !mtritJu. 
wedges i t  obviously dispenses with a ltogether, and thus in­
sures the ti ght working of  the wheel . 

Patented January ;') , 1874. For further particulars and ma­
chin es, addrt' ss H. \Y. Pel l & Co. , Rome, N. Y. , or Wilcox. 
Uro�. &. Co. , Adrian , Mich . , or any dealer in carriage hardware. 

• ••• • 
C l eaning Ph o t o  Plate ... . 

Dissolve 1 l b . potash in 2 q uart5 water ; pour it into an 
earthenware dish or tray. Introduce each glass separately 
into the liquid , taking care to prevent air bubbles. The 
pl atf'R arf' allowe1 to remain at least twenty-four hours in 
thi � "ol nt.ion ; tll ey arf> then t aken out one by one,  placed 

ABBOTT'S LI TTLE GIANT H U B  BORER.  
under a tap, and well sc!'ubbed with a cocoanut fiber brush 
until all the old collodion and varnish disappear. They are 
then plunged i nto another dish containing a solution of three 
per cent of hydrochloric acid,  well washed under a tap, and 
wiped d ry with towels .  On no account must they be left to 
dry �pontal1f'ously, 01' they will become stained . Be fore the 
plates are used they required to be cleaned with a solution of 
rottenston e into wId clI a fp l\' d roPR o f amm onia have been 
intl'O(l UCt'(l . 

------------•• � •• �I •• ------------
SMITH'S BLIND SLAT HOLDER. 

A fter a blind has been exposed to thE> weather for Home 
little time, it is very rarely th ereafter that the slats can be 
made to stay in any required position. They may be closed 
by turning them up, or partially opened by turning them 
down all the way ; hut they will not rest squarely across the 
open ing so as to admit a bree?e, or remain slightly tilted 
so as to ward off the sun's rays, unless adjusted and fast­
( ·ned i n  pl ace by temporary wedges. 

Mr. Ira H .  Smith, of Topeka, Kansas,  has devised a "ery 
si m pl e li ttle attachment, which anybody can affix to a blind, 
and which appears effectually to overcome the above diffi­
cul ty . It cocsists of a piece of curved wire, pivoted to the 
shifting hal'. at A, in the annexed engraving, and passing 
down through a staple on th e frame of  the blind . Around 
tile shank of the staple is a coiled spring which i s  covered 
with a neat cap, the effect of the spring being to push the 

latter outward, and so bind the wire between the cap and 
staple. A sectional view of tll is arrangement is shown at 
B. The blind slats may he set in any position , aud are held 
by the wire. 

Patented April 21, 1874. For further particuiars regard­
ing agencies for selling, etc. , address the inventor as above. 

Preservation of Wood by Lime. 

M. Lostal, railway c.ontractor,of Ferminy,has communicated 
to the Society of Mineral Industry,at St. Etienne, France,the 
results of his observations on the effect of lime in preserv­
ing wood, and his method of applying it. He piles the 
planks in a tank, and puts over all a layer of quicklime 
which is gradually slaked with water. Timber for mines 
requires about a week to become thoroughly impreenated. 
and other wood more or less time, according to its thickness_ 
'fhe wood acquires remarkable consistence and hardness,and 
it is said, will never rot. ",,'ood has been prepared in this. 
manner for several mines, so that the plan will shortly be· 

tested on a considerable scale. 
Beechwood has been prepare l: 
in this way for hammers and 
other tools for several iron 
works, and it is said to become 
as hard as oak without losh g 
its elasticity or toughness, and 
to last much longer than wI en 
unprepared. It has long bet n 
known that wood set in lime 
or mortar is presen'ed from de· 
cay, but no systematic plan for 
its preservation has un ti l new 
been attempted, 

. .... .. 
. \ ltIllllon Dollar Hammer. 

A German paper inform!: us 
that the famous steel works of 
Frederick Krupp, of  Essen, arc 
about to receive a very impor. 
tant addition to their mach ine­
ry. The largest steam hammer 
in  use at these works, at th e 
present time, is one capable of 
working a mass of st�el 50 tUll S 
in weight, and erected at a cost 
of $560,000. It is now in COD ­
templation to huild a new st eam 
hammer capable of beating up 
a mass of steel of double the 
weight, namely, 100 tuns. Tho 
new machine, it is estimate<l. 
will cost $1 ,000,000, and will 
he the most powerful in the 

world ; and it may be exp cted that the size and weight 
of the G erman artillery will be enormously increased, as the 
new steam hammer will permit thc working-up of l arger 
masses of metal than,  up to the present time, bu.'! beeu 
thought to be possibl e by scientific pngineers. 

• ••• • 
SMITH'S IMPROVED SHEAVE. 

'1'he principal advantage in the improved sheave illustrated 
herewith lies in the pin having secured to it a cylindrical 
core, whi ch is of suffic.ient si7.� to bear against several of the 

friction rollers arranged within the d isk . This distributes 
the strain over a l arger surface. rendering the operation 
easier, and subj ecting the parts to much less wear than i s  
the case in the ordinary arrangement of a small pin, which 
may readily fall in hetween t. wo of the rollers a))d so crush 
the same. 

The construction of the device is represented both in  per, 
spective, Fig. 1 ,  and section, Fig. 2. At A are the friction 
rol lers, and at B the cylindrical core above referred to. The 
pin which passes through the latter is square in section . and 
is thus prevented from turning in the block while it i s  con­
fi ned in the strap, in such a m annf'r as fi rmly to Sf'CUre thf' 
ends. The sheave, we are informed. cannot run agai nst  the 
side of the block and weltr away the same. It is a stron g 
and d urable device. one of considerable merit , and especial ­
ly adapted for marine nse 

For further particulars address E. B. Smith & Co. , Pat 
chogue, N. Y. 
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A N  ORNAMENTAL GOURD. 

The exceedingly g raceful plant which is shown in our il · 

l u stration i s a miniature gourd, the seeds of which were 

brought from A fl ica to Europe by Sir Samuel Baker, who 

states that the plant , when in a wild condition, covers d warf 

tre e s  and shrubs with its slender climbing shoots, which are 

loaded at eyery joint with pretty l ittle fruits ,  which, in a 

young stat."" nre bri ght green , str i ped and spotted with white ; 

but which .  wh�n ripe, change to scarlet, a color which sets 

off the white spots and pencilings to increased advantage. 

The frait s ,  as will be seen, arc borne in clusters of about 

three or fOll\' together . The foliage, being of a distinct shad e 

of green , renders the plant effective, even when 
nnt ill fruit .  It has been grown in a melon house, 
in  which it quickly covered a large trflIIis, and 
became loaded with fruits which, were it not for 
their white marblings, might easily be mis· 
taken for those of solanlln� capsicastrum. Some 
of the African tribes use the long slender shoots 
of thi� gourd for garlands and head dresses, 
purposes for wh ich its habit of  growth eminent · 
Iy fits it . },ong festoons of it, laden with fruit, 
might be usefully employed for garnishing 
stands on the dinner table, or the sprays of 
crimson fruit might be allo wed to hang natu­
rally and g racefully  from the margins of orna­
mcmal vases. Oourds of this d escription , says 
It corrc"pomlent of the English Ga1'den, wel l  
de�erve more attention than they have hither­
to had . 

---------.. � .. �-------

Angus Smith giv!'s an account of a remark ­
Rble fog observed at Ueikjavik. in Iceland. It 
appears that, on a bright afternoon in July, 
" as soon as we left the house, a cloud came 
d own a street from soutInvardll, and some one 
s'lid : ' Let us cross out of the way of the dust. ' 
I looked more carefully, and, finding the cloud 
moving very slowly on the ground, concluded 
that it 'vas smoke from a chimney, but smoke 
mixed w ith larger particles than we generally 
�ee. Gradually it  came to us ; there was no 
smell , but It di stinct chill . "  

Perceiving that it was a fog, Dr. Smith 
a,cenrl�d a risiug ground, and saw the fog rising 
out of th e small lake behind the town, and 
rolling into the streets very slowly. A similar 
fog rose from the sea, and rolled also into the 
town . Hence it appeared that the wind had 
nothing to  do with the matter, but that both 
fogs rolled because they were too lleavy to re­
main suspended. The peculiarity of the fog 
was in the size of its particl es, larger than any 
the author had ever before seen, and which he 
estimates at from 4h to y,h- of an inch in di. 
ameter, in the flatness with which it fell on the 
ground, and in its l umbering mode of roIJing, 
whence all observers at first took it for d ust. 
The author found that the particles were per­
fectly spherical, and not hollow, but concrete 
throughout. " They all tended downwards , 
they were falling, evidently ; it was a falling 
dew, or a sl ight incipient rain,  rapidly disap-
pearing into the earth . "  Dr. Smith adds : " It seemed evi· 
dent to me that, to make a distinction absolute between fog, 
rain ,  allll dew, was a waste of words. There is a broad ob. 
Hervable d istinction , but no narrow line, and we cannot tell 
the end or beginning of  eith er. " 

Examin i ng the common opinion of the vesicular nature of 
clouds and mists, he declares that it " rests on a foundation 
too weak to be worth much attention. " A vague notion that 
the globules of  fog are analogous to soap bubbles seems to 
l ip  at the foundation. Dr. Smith has repeated the experi· 
ments of Saussure, but withont meeting with any signs of 
vesicul al'i ty. " Indeed . "  he remarks, in summing up, " I  
see no reason for going far for a mode of keeping clouds up. 
Times without number I h ave observed, on calm Bummer 
eveni ngs, a cloud of smoke from a steamboat funnel lying 
for miles in length at a high t very little different from that 
of the funnel out o f  which it  i ssued. At other 
times I have found the s mell of a cigar, used by a person 
flll ly  a quarter of  a mile off, over th e road , at ahout the same 
high! RH his moutl] , nothing being visible. In these cases, 
ha \'0 we anything to l ook to but the size of the particles ? 
They ure so slllall that their resistance to the atmosphere is 
d iminished to its  utmost, as the resistance of the air is in. 
creased so m uch , in proportion to the weight, that they can. 
not fal l rap i dly. " 

e .e. 8 
C lI rlosltle .. oC E b ll i litio n .  

PI'. T .  L .  !'ll i pson , in t h e  Chemical NMOS, say s that water, 
s trongly acidified with hyd rochloric acid, and containing a 
s m al l '1 uantity of benzoh" was found to enter into violent 
eb lll l ition every sixty second s ; after a while the boiling 
ceased completely, and then recommpnced suddenly every 
thirty secon ds for some time. The flask still being kept over 
:he spirit l amp, the periods between quiescence and violent 
ebullition d ropped to twenty, ten, and fi nally to eight se. 
conds,  » t  which intprval ihe phenomenon continued for some 
con Riclerahl ll time. The temperature of  the yapor in the 
flask was 214' Fall . , in the liquid 21 8" ,  during the wll".le 
t ime o f  the ex periment. 

"\Vhen methyl alcohol was added to the above mixture of 
water, hydrochloric acid, and benzole, and the flask placed 

J titufifit �mtritJu. 
over a spirit lamp, n o  ebullition at all occurred for a very 
long space of time, and then it took place very suddenly and 
continued. 

e .•. •  
BalloonIng ExperIments. 

Captain H. B. Dight recently ascended in his balloon 
Fairy from 'Volverhampton , to illustrate the action of his 
steering apparatus prior to his experimental trip across the 
English Channel , for which 116 announces he has arranged 
with the British government. The ascent occasioned much 
interest, and d re w  together many thousands of spectators. 
The ascent,  however, was not a success. In a torn state, the 
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balloon and steering machinery fell in a neighboring meadow, 
after Captain Dight had been in great j eopardy . 

• ••• •  
A SPRING BUTTON HOLE BOUQUET. 

The tasteful arrangement of a small bouquet of choice 
flowers, shown in the annexed engraving, is made up of a leaf 
of lily of the valley at the back, upon which lies one spray 
of that flower m ixed with four or five very small pieces of 
m aidenhair fern. These portions of a frond are so arranged 
that they break the hard outline of the leaf behind them, 

and also tone down its bright grr en by thei r glaucous shade 
of color. In front of  these is pl aced a fine thickly petallrd 
bud o f  climbing Devoniensis ros!'. Tll is, of course, has bern 
properly wired, and slightly blown open . The base of t l: e  
bud is concealed b y  t w o  well chosen l eaves from a fairy ro�e, 
by which means another shade of green is )ntroduced into 
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the bouquet, which not only serves to set off the roscbud to 
the best advantage, but al so contrasts well with the foliage 
previously used . If it were a necessity that hardy plants be 
employed in making up such bouquet s, some well selected 
leaves from thalictr'um minus would prove such an efficient 
substitute for the maidenh�ir that ninety.nine people out of 
a hundred would regard it as a fern, and not as a leaf from 
a flowering plant. Those who do not possess mean s for 
growing adiantum cuneatum are strongly recommended to 
cultivate the hardy tltalictrum, which does best in a calca· 
reo us or magnesian soil. 

• ••• • 
CO�TAGE HORTICULTURE. 

THE SELECTION OF OUTDOOR PLANTS . 

The choice of flowering plants,  suitable for 
culture in the li mited space usur.lly available 
for the above purpose, is comparatively limit. 
ed, because of th e many qualifications requisite 
to each plant : for instance, its hight, tIle l ength 
of its blooming period, and the color of its 
bloom. For if the flowers in a bed are of i r­
regular hight, part of the bloom must be hid. 
If the arrangement of the color of the bloom 
is inharmoni ous, th e effect will be anything 
but pleasing to the eye ; and the more of the 
plants which are in bloom at the same time, the 
worse the bed will look. To tllOse possessing 
a hothouse, greenhouse, or forcing bed s, in 
which a succession of plants may be reared to 
supply each bed with plants so soon as the old 
ones have ceased to flower, hyacinths, crocuses, 
tulips, snowdrops, and lent l ilies may be fol· 
lowed by Yerbenas, stocks, asters, etc. , and 
thus a continuous blooming bed may be Be · 
cured ; but with a proper selection of pJants 
and ordinary care in their eulture, three plants 
(searlet geraniums, yellow calceolarias, and the 
deep blue 10beIias) will give us the best attain­
able arrangement of color and of hight, and 
will at the same time produce a flower garden 
from spring time till the frosts of winter cut 
them off, which qualifications are not combined 
in any other plants. 

In selecting the plants, choose those whose 
leaves are of a deep green, and in all cases 
those which are short and bushy and have no 
bloom upon them. If, however, they are i n  
bloom , cut o ff  the flowers before planting, 
which will only delay the blooming a few day s ,  
and will greatly strengthen the plant. If the 
plants have been reared in a greenhouse or un­
der frames, keep them a few days before set. 
ting them in the beds, placing them out of doors 
in the daytime, and taking them in at night, in 
order to make them hardy and prevent them 
from suffering from the cool night air. If  the 
plants are placed in a cold frame, either before 
or after being planted in the beds, be careful 
to lift the frame durin/!, a great part of the day. 
time, otherwise the sweat which gathers on 
the inside of the glass will fall upon the plants 
and infallibly kill them by what is called damp­
ing off. 

PI,ANTING. 

The bright scarlet horseshoe or fish geraniulll, and not the 
pink, should be selected, and planted ten inches a part in the 

center of the bed. Next come the calceolarias, about ten 

inches from the geraniums and about ten inches apart, and 
then the lobelias, about six inches apart, surrounding th e 

calceolarias. All these plants will bloom together and con­

tinuously, the geranium s  growing tallest and the lobelias 

shortest ; hence we shall not onl y  have a t rue arrangement 

of the prismatic colors, but all the flowers will be visibl e 

from almost any point of view. The effect may be consider· 

ably hightened by planting a standard perpetual rosebush in 

the center of the beds ; but in such case, let the standards 

be of various hights and the colors to a pattern if the beds 

are arranged to a pattern , as should be the case. For a red 

rose, John Hopper is one of the very best. For a yellow on e, 

Gloire de Dijon is very superior. In the absence of roses,  a 

white lily may be pl anted in each bed. If there are border 

beds, white lilies, or any of the broad .lea'·e d ,  red, or varie­
gated plants, will form a pleasing contrast. 

PROPAGATING. 

To propagate geraniums and calceolarias, do not let the 
plants flower too soon ; bui pinch off the fi rst a ppeari ng 
bloom and pinch out the eyes o f  all straggl ing branches, 
which will immediately throw out side shoots, thus forming 
bushy and shapeable plants, besides very IH'althy o nd 
strong ones. (l ive preference to those plarJ ts  w hich have 
th ei r branches close to the surface of th e soil .  A �trict at ·  
tention to these rul es is  indispensable to obtaining a fine and 
freely blossoming plant. 

TO DISCOYER INSEcn-. 

If the l eaves of the plant turn reddish or yellow, or if  fh ey 
curl up, a close inspection will generally disclofe that f he 
plants are infested with a very sm all g reen i n sect, or dse 
with the red spider, either of which must be d estroyed. For 
this purpose, scald some common tobacco with water until 
the latter is colored to a yellow, and ", hen ('ol d sprinkle the 
leaves of the plants with i t ; hut a better plan is  t o  pass the 
stems and leaves of  the pl ants l)etwern the fi ngers, and to 
th en shake the plant and well water the bed immed iately af 
terward. The latter operation d('stroys a large proportion 
of the insects shaken from the plant. This latter method 
is the only infallible one. 
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It sometimes happens that the fertilizer used to enrich the 

soil will germinate insects which destroy or impair the roots 
of the plants ; the Indications of such being the case are 
that the leaves will turn red or yellow, and will flag or droop 
during the warmer portions of the day. If this oceurs while 
the plants are in pots, an effectual remedy is to let the mold 
in the pots get so dry that the leaves of the plant commence 
to droop ; then place the hand over the surface of the mold,  
letting the stem of  the plant pass between the fingers ; then 
turn the flower pot upside down, and slap the bottom of the 
pot with the other hand. After one or two such blows the 
}lOt may be lifted off without disturbing the mold froU: the 
roots of the plant, and the insects. will be found on either tIle 
outside of the mold or on the sides of the flower pot. A f­
ter removing them, the pot may be replaced , and the plant 
watered. If, however. the flower beds are infested with in­
sects, the soil should be allowed to get comparatively dry, 
and a piece of carrot, parsnip, or turnip placed upon the sur­
face as a bait and covered over with t wo or three cabbage 
leaves. An inspection early in the morning will discover 
the insects arollnd the bait. 

PEGGING DOWN CREEPING PLANTS. 

'1'0 propagate lobelias and verbenas, the first bloom should 
be picked off, and the branches, as they extend , should be 
pegged down closely to the surface of the mold. The 
branches will then take root as they lengthen ; and by thus 
drawing a large amount o f  sustenance from the soil thev 
will bloom very freely and cover a large space. A v:rben� 
may thus be made to cover a square yard , and a lobelia a 
square foot, of ground. When a plant is permitted to bloom, 
the growth of its branches is very seriously retarded. 1<'or 
example, a balsam, or lady's slipper, as it is commonly 
termed, kept free from bloom and continuollsly repotted (as 
;he roots extend) into a larger pot, may, under favorable cir. 
cumstances, i.e grown as large as a good. sized gooseberry or 
currant bush. Asters and stocks require transplanting from 
the seed bed so soon as the plant has six leaves, to another 
bed, placing them about six inches apart : then when they 
are large enough to set into the bed", they should be well 
watered both before and after removal . 

TRANSPLANTING. 
'fhe obj ect of transplanting is to check the growth of the 

top, and to extend the growth of the roots of the plant, thus 
enabling it to draw increased proportionate sustenance from 
the soil. 

As soon as the plants in the seed bed have four leaves, the 
weakly ones should be removed to give room to the healthy 
ones, otherwise the abllndance of leaves will draw the plants 
up, causing them to grow tall, slender, and weakly. Before 
removing them, however, it is well to water the bed, so that 
those removed can be d rawn from the earth without disturb. 
ing the soil around those remaining. 

Flowers require a light soil, to obtain which sand may be 
mixed with heavy soil. Sufficient ammonia to just taint the 
water will be found an excellent means of promoting the 
growth of the plants ; soapsutls will also have 1he same ef· 
fect. Watering should take place in the morning during the 
spring, and at night during the summer months ; for the 
reason that, In the spring. the n ights are apt to be cold, and 
the watering would make the soil still colder ; and in the 
summer the water evaporates very quiekly from the soil if 
applied during the day. Water which has been exposed to 
the open air should be used, and not that drawn from a hy· 
drant or a well ; and if after watering, the surface of the 
soil becomes caked, it should be disturbed witll a rake,or the 
growth of the plants will be seriously impeded. The water 
should be applied in as fine spray as possible, and in no case 
poured upon the plants. All plan' s should be planted deep­
ly into the soil, which should be pre&8ed moderately firmly 
to and around the roots. 

POTTING PLANTS. 
The mold for potting should be light and loamy, the fer­

tilizing material used being well decayed. If the soil is rich 
.f itself. it is better to be either very sparing with the fer­
tilizer or to dispense with it altogether. III the bottom of 
the pot, place several small broken piooes of crockery or 
similar material to assist the drainage ; and in settina- the 
plant, be careful to keep it well down in the pot and to press 
the mold moderately around the roots. The surface of the 
mold should be about half an inch below the level of the top 
of the flower pot. Slips should be planted close to the sides 
of the pot, and in small pots. 

When a plant becomes pot-bound , that is, when the roots 
have become matted around the sides and bottom of the pot , 
the plant, so soon as it has ceased blooming, should be reo 
potted in a larger pot. It is not necessary to remove any of 
the mold from the roots, but simply to fill in the space in 
the larger pot with new aud rich mold. 

a material (says S. E. Todd, in one of our foreign exchanges) 

which is of vast inportance in the production of that bril­

l iancy of the petals and the dark green luster of the leaves.  

Then, if  potash be added , or the ground be dressed round 

about the growing flowf rs with unleached wood ashes, an 

increased brilliancy will &ppear in every petal and leaf. 

Any person who cultivates only a few flowers in pots, or 

between grassy lawns, or on spacious parterres, may readily 

satisfy himself of the exceedingly useful part the foregoing 

materi als play in the production of beautiful flo wers. Even 

white flowers, or roses that have petals ne&rly white, will 

be greatly improved in brilliancy by providing iron sand , 

and unleached ashes for the roots of growing plants. Ferru· 

ginous material may be applied to the ;lOil where flowers are 

g rowing, or where they are to grow, by procuring a supply 

of oxide of iron, in the form of the dark colored scales that 

fall from the heated bars of iron when the metal is ham· 
mered by the blacksmiths. 

Iron turnings and iron filings, which may be obtained 

for a trifle at most machine shops, should be worked into 

the soil near flowers ; and in a few years it will be perceived 

tha t  all the mi aute fragments will have been dissolved, thus 

furnishing the choicest material for painting the gayest col­

ors of the flower garden. \Vhen there is an excess of vege­

table mold in a Ho wer bed, and a de ficiency of si lica or 

sand , the flowers will ne ver be so rich in color, nor so bril­

liant, as they would be were a liberal dressing of sand, or 
sandy loam , worked down into the bed, where the growing 

roots could reach it.  If wood ashes can be obtained readily, 
let a dressing be spread over the surface of the g round, 

about h'll f  an i nch deep, and be raked in. 
A dressing of quicklime will be found excellent for flow­

ers of every aescription. It is also o f  eminent importance 
to i m prove the fertililly of the soil where flowers are grow­
ing, in order to h ave mature, pl ump, ripe seed. Let the 
foregoing materials be spread around the flowers, and raked 
in at any convenient period of the year. When soil is pre­
pared for flowers in pots, let some sand, some oxide of iron, 
and ashes be mingled thoroughly with the leaf mold. 

. ,  • • a 

ICIElI'TmC AND PRACTICAL INFORMATION. 

TESTING TINNED PLATES FOR LEAD. 

M. Fordas recently oommunicated to the French Academy 
of Sciences the following simple method of determining the 
presence of lead in tin vessels employed for packing articles 
of food. The metal to be tested is first touched with n itric 
acid , and then heated, when the acid evaporates. If lead be 
contained, stannic acid and nitrate of lead remain. Iodide of 
potassium is then applied, forming yellow iodide of lead ; 
while th e !!tannic acid is white. The vellow stain therefore 
indicates lead, the white. tin .  

• , • 

NEW TESTS OF RTEEL. 

MM. Treve and Duvassier have lately conducted extended 
investigations into the natunl of steels, and their coercitive 
force. Fifteen bars of steel, divided into five series of three 
each and differently carbgnized, each received a peculiar 
temper. They were then magnetized to satllration, and their 
magnetic force determined by the method Of deviations. A 
bar containing 0·950 per cent of carbon and tempered in cold 
water gave a maximum deviation, represented by 47. Ano­
ther bar, with a similar perceutage of carbon, but tempered 
in bQiling water, gave 44. A third bar, with a like percent­
age, but tempered in oil, at 50° Fan.,  gave 43. The influence 
of the tempering liquid is here evident. 

The effect of .the propertion of carbon contained in differ­
ent bars was also very marked. Thus a bar containing 0'950 
per cent gave a maximum of 47 ; another, with 0'250 per cent, 
gave but 13. By describing the curves of variations for the 
different series of bars, the influence of the carbon and of 
the tempering liquid becomes clearly apparent. It is a re­
markable fact that the curves of elasticity and the magnetic 
curves of the bars are closely similar, the carbon appearing 
to give elasticity to the steel, and at the same time to 
increase its magnetic capacity. 

ALLOYS OF PLATINUM AND IRON . 

M. H. Sainte-Claire Deville says : On analyzing platin­
iridium, iron and platinum are united in the state of oxid es 
intimately mixed . If this matter is treated with a current 
of hydrogen , oxide of iridium is reduced at comman tempe­
ratures from 392° to 1 ,112°  Fah. The metals are then al­
loyed ; for if digested with hydrochloric acid, a few bubbles 
only of hydrogen escape, and very little iron is dissolved 
even when it exists in the alloy to the ext,mt of 10 per cent: 

Plants kept in the windows should be turned every morn­
ing, or the light,striking on one side only, will draw the plant 
to that side BO that all its b.ranches and leaves will tum to· 
wards the window. The water in the !aucers should never 
be applied to the plants. In cutting slips of any plant, all 
ways choose the youngest branch es ; and cut off the slip at 
the j unction of a joint or leaf, since the roots shoot more 
readily from such joints. If you follow these directions and 
put sufficient sulphate of ammonia to just taint the water 
applied to your plants, you may cultivate with success al­
most any plant, even though you are an entire nGvice. 

Iron and iridium are thus capable of combining at low tem­
peratures, and the same is probably the case with iron and 
platinum. Under these conditions, the alloy is evidently not 
homogeneous. Breithaupt admits tue existence of platinum 
ores containing 14 to 19 per cent of iron . Berzelius, only 
once however, found a specimen containing as much as 12'98 
per cent ; and M. Debray and the author have never found 
more than 1�. Platinum may be freed from iron by cupella­
tion in chlorine gas. If heated from 2, 192° to 2 , 732° Fah . 
in this gas, it is volatilized in the form of brilliant crystals 
and deposited in all the hot parts of the apparatus 

' 

• .  e . •  
THE utilization of 1 he sewage of Paris on the plains of 

Gennevilliers, containing an area of 800 acres of light Bandy 
soil, is now being practically carried out. A large sewer is 
now being ·constructed to carry away the sewage from the 
main sewer at Clichy-sur. Seine. The new sewer will be of 
5 feet 6 inches interIml diameter, and about ',150 yards in 
length ; and when completed, half the sewage of Paris will 
be utilized. 

• •• • • 
A.he. and Iron Cor Plower.. 

The observation of practical and experimental gardeners 
seems to confirm the fact that, to procure brilliant colors in 
!lowers, it is necessary to supply the soil with an abundance 
of ferruginous conlltituents and silica. The latter supplies 

Paper Barrel. and Boxe •• 
The manufacture of paper barrels, boxes, and similar ves· 

sels, for Ilse in place of those generally made o f  wood, is rap­
idly increasing, seven patents and an equal number of fac­�ories for producing the articles being now in operation, all 
1D thtl Western States. 

In the first of  these patents, the paper used in the fabrica­
tion is prepared principally from stra w, and is pressed, seve­
ral sheets at a time, into a firm, compact sheet., which when 
dry becomes tougher than wood. The sheet is  then bent into 
cylindrical form,and its opposing edges, which are preVIously 
cut into dovetails, fitted together. Double pointed nails are 
drawn through the dovetailed ends from the outside of the 
barrel , and are clinched upon the inner ,>urface of a strip of 
wood placed vertically a long the inside of the jOint. The 
he�s are of wood, fitted into the ends w ith a flange resting 
agamst the edge, and are secured by nails driven th rough 
the sides of the barrel. Hoops of wood or i ron arll added to 
protect the latter from abrasion or wear, and the paper ill 
thoroughly waterproofed. 

Another mode of making the barrels is to form them di­
rectly from the paper pulp, the latter being taken from the 
cylinder of the wet paper machine and carried around an 
expanded cylinder until i t  becomes of the requisite thick­
ness. The cylinder is then contracted and removed, leaving 
the barrel all formed and ready for passage between two 
rollers. These are so arranged that one presses on the in­
side and the other on the outside of the barrel , moving the 
latter between them, and at the same time compre ssing and 
hardening the paper. The vessel is then a jointless cylin. 
der, and nothing remains but to insert the heads and sec ure 
the hoops in place. 

Securing the heads in paper harrels appears to be a diffi­
cult portion of the manufacture, and there are two patents 
on this especial point. In one the invention consists in fast­
ening manilla or other strong paper around t�e head so as to 
form a flexible edge. This, after the head is inserted, is 
crimped so as to line the rim of the .arrel, over which it is 
bent and secured by hoops. 

The second inventor proposes either to press one head in­
to shape from paper pulp, at the time when the barrel is 
formed about the cylinder, or else to make the heads sepa­
rate and turn up their edges around the peripheries. This 
turned -up portion serves the same purpose as the flexible 
paper in the case just described, but differs in constructioD,  
being riveted to the cask throllgh iron hoops. 

Another plan for making barrels differs essentially from 
those already described, in that each barrel is form"d of t wo 
cylinders instead of but one. One cylinder is placE'd inside 
the other. so as to sern as a l ining, and, being ehorter, to 
form shoulders on which the heads are rested. Thick paper 
is interposed between 1 he cylinders, and all are pasted firm­
ly together. The interposing paper is carried up above the 
rim and folded over the edges. Paper packages for lard , 
butter, and similar materials are composed of sheets glued to­
gether and pressed i nto shape in dies. This is done while 
the paper and glue are still moist, and a slleet of IDuslin . 
placed under the substance in the concave dip, prevent� 
Clacking or tearing at the joints. 

• •• • • 
A Laree MaRS of Native Copper. 

A few days since, a mass of native copper, sai d  to be the 
largest ever discovered, was brought from Lake Superior to 
St. Louis, Mo. The IDass is heart-shaped, and weighs 6, . 
OOOlbs. , exceeding nearly double the weight of the famont! 
copper boulder which was transported many years ago from 
the same region to the Smithsonian Institute. The new 
specimen exhibits the pure copper to the E'ye, and contains 
OS per cent of the metal . It was taken out from an ancien t  
digging, sixteen and a half feet below t h e  surface, b y  a Mr. 
Davis, who had spent 25 years in copper mining. The 
mass, when found, had evidently heen detached from itll 
bed by the ancient miners. A numher of pieces of copper 
were found besides the mass, weighing from 1 oz. to 17 1 bs. , 
which were evidently clippings by the old miners. Stone 
hammers weighing from ten to thirty pounds have been 
found in cart loads, several specimens of which were 
brought away with the copper. 

These were the primitive tools with which these ancient 
miners had to do their work, and are found either perfect or 
broken from use, and the fragmpnts are found scattered 
through the dibris. It has been computed that t wo hundred 
of these old miners with their rude methods could barely be 
equivalent to t wo of the skilled miners of the present day. 
Who, and to what race they belonged,  and at what time 
these people flourio;hed, is not satisfactorily Imown, and can 
only be the subj ect of conjecture. The only plausible as· 
sumption is tha t they belonged to the ancient mound build­
ers,  and worked in metals, anterior to ihe Indian races, as 
evidences o f  their occupancy were Been by the early Jesuit 
explorers, and specimen!! which they clipped from the cop­
per rocks are found scatterl.'d over the whole continent. 

• ••• • 
CE)IEN'l' FOlt MARBLE AND ALABA8TER. -Mix 1 2 parts of 

Portland cement, 6 parts of slaked lime, 6 parts of fine sand, 
and 1 part of infusorial earth, and make up into a thick paste 
with silicate of soda. The obj ect to be cemented does not 
require to be heated. It sets in twenty-four hours, and the 
fracture cannot be readily found. 

• • •• • 
THE results of the expcriments for testing the proportion 

of carbonic acid in the air, made during the first ascension 
of the Zenith, I!how that, at the altitude of 2,260 feet, the 
volumes of carbonic acid contained in 10,000 volumes of air 
are 2 '40 ; at 3,200 feet, 3 '00. 
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[For the Sclent[t!c American . ]  

THE ORIGIN O F  COLD SNAPS. 
One of Agassiz's oft-repeated expressions was : " Facts are 

stupid things unless they are made to teach some principle. " 
Whil e true Science consists chiefly in the dis�very of laws 
and principles, these can be gained only by an abundant 
collation and a careful study of undoubted facts. Whether 
it was Kature's plan to make us study o ut the laws which 
guvern them, we cannot say ; but that a frequen t observation 
of cl'rtain fact:; of meteorology has be(,'n forced upon us by 
the ri gurs of the past winter, none will deny. And while we 
are .i ust recovering from the shivering and free7.ing which 
these entailed, it may not be uninteresting or unprofitable to 
L Un sider b riefly the meteoric principles upon which cold is 
produced . 

The sun is the cause of all motion, from the wind, th e 
rain fall, and the N iagara cascade to th e muscular exertions 
of beast and man. And anomalous as it may seem, it is also 
the indirect cause of col d .  The very heat that warms us so 
gratefully during these spring days melts the frozen matter 
and evaporates the water. Changes from solid to liquid, and 
from liq uid to vapor, require an enomlOUS amount of heat, 
which, being taken from the sun's rays, leaves the air damp 
and chilly. Thus the change from cold weather to warm i s  
less sudden and enerYating ; and by a reversion o f  the samf' 
principle, the co�d of fall is  more gradual in its approach. 
Though this principle will produce a grea ter amount of cold 
than we are apt to suppose, it will not account for the cold 
snaps which d rive us to the fire and into our furs and w rap­
pings during the winter. 

In 11 recent article in the SCIENTIFIC A)lERICAN,On laws of 
storms, it was shown that our storms are monstrous whirl­
winds covering hal f  a continent, in which the wind, blowing 
from all directions towards a central point, escapes by rush· 
ing upwards, and thus diminishes atmospheric pressure. To 
compensate for this riRe of air, there must be a descent !:!ome­
where pIsf'. As the ai r rises into the upper regions, it give� 
off into space the hpat it abstractpcl from the f'arth, and itR in­
creased weight causes i ts  return to the surface. Observa­
tions, similar to those mentioned in the article above referred 
to, have enabled Professor Loomis to show that, in regions 
of high harometer,the winds blow outwards in ».ll directions. 
High harometer is often constan t for days, and a week or 
more together, in one locality ; and there the thermometer is 
low for about the same length of time. He attributes this 
to downward currents, at the center of high barometer, from 
the cold upper re�ions, and believes they are made up of air 
from the upward currents of low barometric centers .  F rom 
thi�,  he concludes that ouI' sudden and long spells of extrem e 
cold are not due to currents from a northern latitude, hut to 
these downward currents. There seems one difficulty in his 
theory here. He has sllOwn that the storm center advances 
at a ratp varying from 228 to 1 ,2RO niiles per day ; and if air 
from this came down and prod ucpd a region o f  high barome­
ter, from which the winds diverge in all directions, we would 
expect the high barometric center to accompany the storm 
center at about the same yelocity ; but instead , it sometimes 
remains stationary for weeks. 

The Professor admits that ,during the cold spells of Decem­
ber, 1872, and January 1873, northerly winds did prevail ; 
but he considers these as attending high harometer, accord­
ing to laws already established, and that north winds alone 
would not be a sufficient cause of the suddenness and magni­
tude of the thermal depression observed. In substantiation 
of his views, he cites a storm which came up from the G ulf 
of Mexico, choosing a southern storm so that he could find 
obser vations taken to the north of it. This reached the 
northern coast of Lake Ontario in three days, and on the 
last day, in northern Florida, the thermometer was lower 
than it  had been on either of the preceding days at Knox ­
ville, Xashville, Cincinnati, Louisville, and Memphis. This 
indicates that the �old did not come from the north or north­
west, but must have descended from colder regi0ns above. 
'fhe same phenomenon prevails in the far north, even in the 
coldest regions ever visited by man. At Melvi lle Island, 
during a strong wind, the barometer fell to 29 '10, and in four 
days it had risen to 30'75, the highest point reached during 
the year. During the same time the thermometer fell 
from _50 to -43" the lowest temperature observed during 
theiyear. At Van Rensselaer Harbor, the same point was 
illustrated. At .Jakutsk, Siberia, latitude 62° ,  the mean 
temperature of January is-44' Fah. ; but on January 21,1838, 
the thermometer fell to _760 Fah. Dove's chart records no 
place on the earth's surface where the mean temperature o f  
the coldest month is much b'llow that o f  Jakutsk. And if 
the temperature suddenly falls 32c below the mean in the 
coldest part of the earth, the conclusion seems almost inevi­
table that the cold must come from the upper regions. The 
distinguished investigator concludes : " If this is the true 
explanation of periods of unusual cold in Siberia, a similar 
phenomenon in the F nited States is doubtless to be explained 
in like manner. "  

The s uddenness o f  thermometric changes also points with 
equal conclusiveness in the same direction. When, in re­
stricted localities, the thermometer falls 18' or 20 ' in an 
hour, or, in thunderstorms, 5° or 10' in a few minutes, 
we are apparently shut up to the conclusion that the 
cold cannot be borne from the d i stant north, but must 
be due to a down rush of cold air. 

Professor Loomis makes his conclusions appear quite 
clear and reasonable ; yet at the laie meeting of the Academy 
of Sciences, at Washington, they excited considerable dis­
cussion. Professor Ferrel , of the Coas t Survey, who is in­
vestigating the laws of cyclones,and Dr. Woeikof,of Ru ssia, 
announced as their opinion, based on recent researches, that 
descending air would produce heat instead of cold, because 

J titutifit JmtritJu. 
o f  the incrpased atmospheric pressure t o  which i t  i s  exposed 
as it approaches the earth. 

The increase of pr6l!lsure would diminish the air's  capacity 
for heat,and this would be given off to the surrounding air at 
the rate of one degree for every 325 feet of descent. This 
objection seems hardly conclusi ve, for we have no adequate 
means of measuring the temperature of the air in the regio ns 
from which it descend s. It may lose one degree of heat for 
every 325 feet of descent, and still be much colder than air 
at the earth's surface. Dr. \Voeikof gives the hight of 
thermometer at several places of different elevations, which 
goes to show that low places are as cold as high ones. Later, 
he says, cold may be generated on the spot by simple radia­
tion. This statement seems �o weaken the force of his pre­
vious observations ; for evidently the greatest radiation 
would occur in the highest regions, for there is less to obstrn ct 
it, and of course this woul d make the elevated reg;ions cold­
est, as Loomis claim!!. The R ussian scientist denie» that cold 
snaps are caused-except in a few cases of special local con­
ditions, or in thunderstJorms-by cold air descending, hut 
rather by winds from the vicinity of the meteoric poles He 
attributes the sudden low temperature to which the Atlantic 
coast is subjected to the fact that the Appalachian Moun ­
tains are not high enough to hreak off the currents from the 
meteoric pole to the northwest of these mountains . 

If this theory is correct, we may - conclude that the (;Old 
air from the meteoric pole, somewhere to the west of Hud-
8on's Bay, s weeping acrORS the unobstructing lakes and 
prairies, is the cause o f  tho notoriously variable temperl1ture 
of Chicago. 

As doctors in the same line of Rcientific investigation ,.;o 
widely disagree, our only resource is to await future de­
velopments for a satisfactory sett.Iernent of the q uestion. 

S. H. '1'. 
--------------4.� .•.. � • .-----__ ------_ 

Ne,v Snow S pectacles. 

Mr. William \Vhite Cooper, oculist , London, hail devbed a 
new kind of spectacles to prevent finow blindness . It is  
well known that a long ex posure to the glare of the iuten se 
white of the snow in the pol ar regions if! most harmful to 
the sight ; to meet this difficulty, spectacles of green tinted 
glass, surrounded by gauze, have heen proposed. These 
will, however, fail in practice, ail the glass part of the spec . 
tacles is liable to get dim and. cloudy, while the gauze and 
the wire, by means of which the spectacles are fastened be­
hind the ears, will in an arctic climate become so ('old that to 
the human skin they will have thf' sen sation of heing made 
of red-hot wire. �r. Coope r's snow spectacleH have neither 
glass nor iron in their eomposition, for they are made of 
ehonite, and are ti�d on to the head by a velvet cord. They 
resf'mhle somewhat two hal f walnut shells fastened over 
the eyes. Their great peculiarity, however, is that the wear­
er sees through a simple slit in front of thwJl upil of the eye. 
The sides of each eye box are perforated with minute holes, 
in order that the wearer can get a side vie w of obj ects. 
These glas�es will also prove useful to travelers hy rail way, 
inasmuch as they keep out the glare of the Hun, and pre­
vent the admission of dust into the eye. To engine drivers, 
therefore, they would be i nvaluable, especially when ex­
posed during Rleet,  snowstorms, or very windy weather. 
They are als o very agreeable when reading at night by lamp 
or gas light. 

----__________ 4.�.�.�.�.�. ____________ _ 
A New LIfeBoat. 

There has j ust been exhibited to the brethren of the Hull 
Trinity House, and to the principal ship owners of the port, 
a new patent lifeboat, patented by Messrs. Anderson and 
Burkinshaw, of Burlington Quay, and it is by them termed 
the " Reversible Li feboat . "  As its name implies, it is top 
and bottom both alike ; and if in launching, before it touches 
the water, it should, by the rolling of the vessel or any other 
cause, turn over, there are thwarts and seats running around 
the side j ust the same as there would have been had the 
boat gone in the other way up. \Yhichever side the life­
boat takes the water, when she is once afloat, a couple of 
flaps running the whole length will close and form the bot­
tom of the boat, and there is provision for drawing a further 
flooring out, which will rast upon strong beams. The boat 
receives its buoyancy from a massive belt of cork, which is 
encased in canvas, and runs from stem to stem on each side, 
and forty separate airtight tanks, ten on each side of both 
the upper and lower parts of the hoat. Still further buoy­
ancy iE obtained by large tanks at each end of the hoat, hut 
it is intended to use these latter compartments as storerooms 
for provisions, spirits, llJ edicines, etc. , the whole supply 
being protected from dannge by e ither rain or sea water. 
On each side of the belt of cork outside the boat there are 
numerous life lineK, which will hang in the water, so that 
any one falling overboard on leaving a vessel may l'eadily 
gain the bo».t ann hoiRt themselves on board_ 

. . • r .  
BurnIng Iron. 

A Berlin experimenter has demonstrated the combustibili­
ty of i ron in a peculiar manner. He takes a straight bar 
magnet of some power, and sprinkles iron filings on one of 
its poles. These filings arrange themselves in accordance 
with the lines of magnetic force ; and however closely they 
may appear to be placed, of course no two of the metallic 
filaments are parallel, and consequently, a certain amount of 
air is enclosed as in a metallic sponge. The flame o f  any or­
dinary spirit lamp or gas burner readily ignites the finely 
divided iron, and it continues to burn brilliantly for some 
time, the combustion being, apparently, as natural and easy 
as that of any ordinary substance. If the experimenter with 
this operation stands on a slight elevation and waves the 
imagnet to and fro whHe burning, a magnificent rain of fire 
is said to be produeed. 
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DECISIONS OF THE COURTS. 

United States CIrcuit Co urt···Dlstrlct of Ma ... a. 
chusetts. 

PATENT CAR WHEEL . -CHANDLER NEEDII A.lI VB. NATIIAN WA�llBVRS e t ui 

J�li.f�l��l·ih:'gg��t C��tJ�{r� ���trg:811jy�rg:-Declded October , 1874 . ]  
Damages arc claimed by  the complainant for an  alleged infringement by 

the respondents of certain letters patent gra.nted to hilll ,January 3,  1871. In 
in which it Is represented that he Is the original and first inventor of a cer­
tab new and useful improvcment tn cRsting car wheell:l , as more fully de­
Bctibed in the specification of the letterli patent . ;;  

The prlncipa.l defenses upon the meri ts are as follows : 1 . That the alleged 
hllprO

YCment is not new in the scnse of the patent In w, because the patentee 
was not the original and first inventor of it , and because . he process was 
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alleged . 
Both of tbese defenses make lt necessary to aseertain what the invention 
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the process which he pursues to manufacture the patented car wheel. when 
weighed In connection with the clahn of the patent, to furnish a satisfactory 
answer to the inquiry as to the true nature and scope of the alleged im· 
proyement .  

His first 8tep , as 
�
ointed out. In the flpeclfication, i8 to catit a suitable 

a�:e
n
e
t
�
t
r���:�

e
�i ��a��l�e:,

h
�}r�

e 
aU: ���;i��

e
!t

l
��� ��n�,��

u
�;

r
tl�e

g
�����fe�� 

of fOUf ill
C
hc8 .  He then hammers the In�ot upon an anvil by means of a 

steam hammer. by which Its diameter Is extended to eighteen in@hes ; and 
he giYes a descI tptioll of the anyil which he uses, and of the mannE-r of con­
nuct!ng the hammering. }<'orming rolls arc then employed, by which tne 
lngot is enlarged to the propcr size ano shape to form the tyre of 1ihe whee] . 
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moved ev('ry foreign subRtance from Its stlTface, he places It within the 
mola 10 whi�h the body of the car wheel Is to be cast, !".aid mold having pre-
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when that Is accomplished, the <1irection Is that tbe flask shall be immedl· 
ately closed, and the molten iron be poured into the mold, wbich, 8S it comes 
in contact with the highly heated steel, fusel'! the surface of the latter,there 
by forming a perfect union between the two, and, as the metal cools. the 
body of the wheel and the tyre are welded Into one soUd lllass. Extended 
remarks upon that part of the described process are unnecessary, as nothing 
there dcsOI'ihea is embraced in the claim of the patent ; and If It had been , 
it would not ha.ve benedted the complainant, aR every part of the proces� 
g;:��e�

e
��li��1��

s
'����6�::'���hl�

e 
';:�lfu�;o��ac

t
ed

e
j� 

f
g�i�le��e!l��!��

e
�i 

prior date .  
Two matterli are then In troduced into the specific aU o n  of the pnt.ent in  
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irun Is Introducea Into t i l e  mold through 8 scties of openings at the rim of 
the wheel , just inside the tyre , and that it flows thence to the center, 
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is l"xprcRsly set forth under the second head as a matter pertaining to the 
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[ll ,tead of Iy[ng stlil in tlte mold and forming a perfect weld, Is agItated ana 
can�l'd to bubble by the gas generated by the molten iron a8 it comes In 
contact with the flux nsed in the process, whereby, as he states, the perfect 
and desired union of the iron and steel is prevented. Evurythlng aescrlbed 
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Into the mold, through a series of holes, directly upon the inner unfiuxed 
surface of the ('.ast steel tyre, by which a perfect. unfon snd weld of tlIe 
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of the mold, and it may be tbat it h� better to construct the opell1ngs in lhe 
mold for the purpose-whether they are called b)' that name or are called 
H sprue! " or conduits-just inside the inner surface of the heated rim 
when placed in rile mold ; but the court Is not satisfied from an examinarion 
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patent, 9.8 it is scarcely possible that It could have requfre� any Invention 
to make It. Changes of the kind are nothing lllore tban common knowledge 
and experience would suggest, and every workman, whether tl kl11ed in 'he 
a�t or not, Would Know how to apply the suggestion . Nor can it make any 
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holes lJas been used In makin� such castings at. a much earlier period than 
the date of the complainant's In .�entl

O
n ,and on Beyersl occasionstas appears 

by tlte testimony of an nnlmpeached witness . 
2. Suppose that [s so, stli l [t [s InsIsted by the compla[nant that his method 

or process Is new and u�eful ,  because he doeK not use dux in making the 
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othere known at the date of hls inventlon . Much reason exiRts for bolding' 
that {he second feature of the claim Is ioYal1d, because not embraced in the 
the description of the method or process used by tbe complainan�, as re ­
quired by the act of Congress ; but inasmuch as the alleged invention con­
sists merely In OIllltting an Ingred[ent often employed In welding steel and 
iron, or two pleceti of tron. the court is not inclined to rest the decision en­
tirely upon that ground . Nor is it at all necessarv to do so, as the court, In 
ylew of the facts and circumstances of the case, Is of the opinion that it is 
matter of common knowledge, that iron, or iron and ilteel, may be success­
fully welded with or wlthuut the use of dux, and that luch knowledge haH 
existed amon

� 
mechanics accustomed to work at the ordinary forge, for a 
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the common anvil ; and it i8 beUeyed that mecha.lc8 formerly engaged tn 
manufacturing sucb article& know full well that fiux was often omitted in 
effecting a weld of iro n .  or IroD and steel . Horseshoes were made in the 
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mechanics of that class upon the subject : some maintaining that flux was 
useful and even necesRary,and others maintaining the opposite opinion w ith 
equal earnestness and confidence . All of these suggestions, it is be-
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Even the complainant, in hls deposition filcd in the Patent Ofllce, testified 
In his cross examination that he was aware that iron and ster.} had been so 
welded, and, when asked if he knew as matter of faet that Iron and steel had 
tor a long time been welded with and without flux, stated that it was said to 
have been so welded for a long time . Support to that view Is also derived 
from one of the respondent 's witneBses, in which he says that. in making 
four or five car wheels, Jhey used four sprue holes and that some of them 
were made with tlux, and some without ; which statement is also confirmed 
by other witnesses . 
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lIlll of compla[nant dIsmissed wIth CO"ts. 
[ James B. Robb for complainant, A. K. P. Joy for defendants . l  

• • • • • 
United States Circuit Court, Eastern DistrIct ot' 

PennsylvanIa. 

PATBN'!' PAPER COLLAH . -THE UNION PA.PER COLLAR COMPAN Y  '.1M. HENRY 

J. WHITE _ 

LIn equ[ty .-Before McKennan, C[r. J .-Dec[!Ied Aprll , 1875 . J  
McKennan, C[rcult J .  : 

The complainants are the owners , by several mesne assignments, ot a 
pate nt granted to Walter Hunt, on the 25lh of July, 1854, for a new article of 
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ture , but he demonstrated unknown susceptlbllltles of tlte mater[al out of 
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it belongs . 'fhis seems to me to involvo an exercise of the inventive faculty, 
and, In view of the great practical benefits resulting from it, to Invest the 
product wan special patentable merit . 

The patent in controversy is the seventh retssue of Hunt' s  original patent .  
This multiplication of reIssues [ s ,  of [tself, suggestive of a purpose to cover 
intervening Improvements, and some phrases In the specification of the last 
reissue may, not without semblance of reason, be treated as having that 
sign[lIcance. It 10 d[lIlcult to suppose that so many re[ssues, with consider­
able interval

S 
of time between tbem, were necessary to correct accidental or 

Inadvertent mistakes [n the specUleatlon and cla[ms of tlte or[g[nal patent. 
And yet the correction of these Is the only legitimate purpose of a reh:sue .  
Th[s practlce has been strongly dIsapproved by the Supreme Court on more 
than one occasion. 

In Carlton V8.  Boker , 17 WaiL, 4 7 1 ,  Mr. Jnstlce Bradley remarks : 
" We think it proper to reiterate our disapprobation of these iugenlous at­

tempts to ex
�
and a shnple [nventlon of a dlstlnct devIce Into an all-embrac-
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cover antecedent 1nvelltions . " 
Whatever reason there may be to suspect that the motive of tbe patentee 

waS to give undne elastlc[ty to his patent, stili the law presumes that (he 
reissue was granted to correct an Inadvertellt om[sslon In the original , be­
canse It commIts to the Commlss[oner of Patents the conclns[ve determlna-
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by the orlg[nal patent., or for what was not thereIn descrIbed, claimed, or 
Indicated. 
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The claim in the reissue which, it 1s urged, avotds it Is as follOws : 
A shirt co1lar composed of paper and musl in ,  or I ts eQuivalent, so united 
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that the patentee sought to secure as his fnvention a shirt collar composed 
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re enforce(} hy the Ilbrous !'tr " ngt n of the musl in, and the necessary cohe­
Hivcness of the  f�_uric i s  t IUS  secured . "  

1)o('s t h e  defendant infringe thiH patent? 
Hunt ' s in n.'ntion consists of two elements or part s :  First, of a collar, 

w i th  reference to  the materials o u t  of which i t  is made ,  and their nnion , so 
a s  t o  secu re certain qual i t ies ; and, 8('eon<1 ,  of the Hubsequent manipula­
t ion of th is  collar, by which a smooth surface i i')  given to it , and it is ren­
dered impPrviollR t o  moi:o;t llre . 

The defC"Tldant manufa(' t u l"l's and selJj:� Rh ir t coll :\ri'1 made of mnsl in or l i nen  
{' 10 th  pu�tt'd to a !'heet  of paper . Fundamental ly t hry are  t h e  sall lc w i th  
the  ('oi lar deRl'rihcd i n  Hunt 's patent ,  hecau�e they are  comp ,)8cd of IlltlRl in 
(or i ts  equh"uient ) 3 1111 p ,lper , so nnited ali to utilize the same propert ies con­
templated by lIunt i l l  the  union of t I l (' flume elemen t s .  But i t  i R  sought 
to differentiate them,  for the rcasolls that the defendant attaehes a sheet of 
paper to but one sHle of the (" loth, ami that the collar is t urned down with 
the doth surface onl�' bnrni�hed ulld exposed to  view. 

T h e  1irst rea�on rests upon an. HlHlue l im itat ion of the scope of Hunt ' s  in­
vention . In hi:; orhdhal patent. in explain ing a mode of carrying his inven­
tum into .prnetice, he desel' ibc� :� collar with paper on hoth l-lideK of the 
eloth . A lthough he does not l inl l t  h Imself t o  any form of collar, yet the 
deseript ion i s  e'" ident1:r Ilpp l lcah le to t he �tal lulng col lars thcn in fashion, 
and the donnIe ('oat ing of paper was f;uggested as bcst adapt ed to col1ars 
of that c 1<\ f; S .  ]�llt . as lia S a lreadv been said .  hit< invention was more COTll ­
prehens ive than th i s ,  nn d it was clearly ind I c "ated in his original specifica ­
t i o n .  1 1  Is appropria t e ly (�Ialmed in the reissued patent in controyers.\" , the 
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poscd (If the same const i tnents ,  so ml1ted as to emhody the same properties 
which he fil 'st proposcd t o  ut I l fze , and the di1Tpreucc Is only apparent and 
forma l .  Charact('ristic rCf'emblancc i s  the fuifl'!l.t tcst of substantial 
hlcnt itr . 

Nor i s  t hrre any hetter fOl1udfltion for discl'imination in  the fact that the 
d efendant ' s  col lan� arc turned <I t,.v n  and the clot h sUl'face only is ('x p0l-lcd 
to oh!:'ervat lOn .  Hun t ' s  patent is  n (.t l i l l l i rcd to any pnrtieular form of collar,  
and the nolisl i ing of tlie <" loth surface pcrtn ins  exelus irl' ly to  the manipula­
tion of t he col lnr, after i t  is made , to  fit i t  for 1 l � (" It do('� lIot , in any 
!;cnsc , ('han�c the fnllflamcnta l character of thc fa ilric cut of  which i t. is 
forme�l , anfl l herefore does not a1fcct the appll cuul l i ty of the 1l1'�t claim of 
thc l'C !:-lsu e .  

The f lefendant al so manufnctur�s collar8 cnUrely o f  p aper, w i t h  pa tchl'S 
of muslin pasted aronnd the hnt tonh oips to give addi t fo l l u l  strengt h at 
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anrl ll1ll � l in .  lIis col lar was {'omposefl , t hroughout i t s  whole lIody, of paprr 
and mnsl ln ,  and th i s  was nccessarv to  I'ecnre anfl cmhody the propertks 
which he intended to  make avui lahle .  �orcould he successful ly claiIn such 
a de" i ce .  lie did not invent paper collars , nor the application of cloth to 
button holes to  strl'ngthen them. P-uch rc -cnforcrment lind been long be ­
fore applic\l to bllttonll o l e s ,  in leather curtains , sails ,  and other fabric!' . I t  
merely, thel'cfore ,  the appl icat IOn of an old device to  an analogous and wel l  
known use. for which no one could ohtaln a patent .  

'1'h(' complainants �rc entitled to an injunet ion, to continue in force until 
the 2:ith day of .July next . when the patent wi l l  expirc , :lnf1 to an account, 
and a decree wi l l  be entered 3ecordingly ,  

r Gei)1'ne Hardt'flU f o r  compla inant .  
J . •  , Coomu8 a net h'. lVl'l m ore tor defendant . 1  

I u  M e m o r lanl . 
U. S. PATENT OFFIC1-�, I 

H o n . S. H. Hodges, who died on th�\"2�N:lh�1
t
��isDin�ntt,-P�:

i
�8�.i��Jg�1Dted 

Commissioner of Patents hy President Fl I lmore in  the fall of 1�52, and re­
mained a� such until  t.he  incoming adminhltra t io n of President Pierce . 

In 18;;1 �lC was appointed a llH'mher of the Board of Examiners- in - Chief, 
and remalllcd i ts f;enior mcmher until hill dea th .  

O f  the many excel lent qnali t i rs  o f  the dect�a�ed, his eminent learning, his 
patience . h i s  courtesy, and deep sense of just ice were the most remarked . 

Out of respect to ll i R  memory the Patent Oftice was closeu at  1� M .  the 23d 
of tniR 1l10nt h ,  hy o l der of the Commissioner of Patents .  

At a meet ing- of the Examiners and employees of the 01llcc .  at which the 
Commissioner of Paten t s  prC's lded, the fol lowing- resolutions were rassed , 
expressive of the high sense entertaincd of the worth and ralents of the de-
ceased : . 

ReNolned, That we recognize tn the (l entil of our Jate associate . Hon . S o H .  
Hodges . a grievolls loss ,  both t o  the Oflice a nd  to  ourselves personally .  His 
long connection wit.h the Bureau as CommissiOl lcr and Examiner-tn- Chief. 
his large experience 1n i ts affairs, h i 8 lahori o11s haht t s ,  his accurat e and care ­
ful observation, h18 Just and impartial judgment  and unswerving integri ty ,  
all combined to make nis st;'rvices invaluable Our personal con:!ectlon with 
him has heen make pleasant by the kindness of hiS dispOSition and by our 
f����l;
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Boci�ty and couni:iclfl and see his venerable form no more . The memory of 
his character and example as a true and faithful man we s :lall cherish as sa­
cred. and the best legacy that man ean leave to  men . 

Rp-solverl , That we deeply sympathise with his fami ly in their affliction, 
and in �e�timony of om' respect an(1 sympathy forward them a copy of these 
resolutIons, and will attend the funeral in a body. 

Improved Milk C o oler. 

Addison P. Myers, Prattsville, N. Y.-This invention relates to 
improvements in milk coolers, by which a regnlar flow of cold 
water around the pan is  secured, a better support of the milk pan 
produced, and a tight faucet connection of pan and vat without 
leakage obtained. The improvements consist in supporting the vat 
on a longitudinal rubber-lined partition strip, and a vertical exten­
sion of the same at the partition wall between water chamber and 
vat, compelling the water to enter at one side of the partition and 
lea,"e through a waste pipe at the other. A ruhber sleeve with a top 
collar fits snugly around the exit pipe of the pa n, and into the exit 
pipe of the vat, and connects the same without leakage of water. 

Imp roved H o ek Dril l .  

'Villiam 'V. G oodwin, National P .  0" Iowa.- The mortIses i n  the 
trimmers are so conttived, in respect of the distance from the ten­
ons, that the lower gib will press down on the lower end wall of the 
mortise in the bl ade, while the upper gib presses the trimmers at 
the upper end of the mortise in them, and thus binds the trimmers 
firmly end wise by pressing them into the sockets, while the heads 
of the gibs keep the trimmers against the side of the blade. 

Imp roved Car Brake . 

Sebastian Gilzinger, Glasco, !lS8Igllor to himself and Abel A. 
Crosby, Kingston, N. Y.-A car frame of the usnal construction 
is provided with the common pin and link coupling. In connec­
tion with the coupling is arranged, at each end of the car, on the 
platform or top, a wheel and lever mechanism that is cOIUleeted at 
one end to the coupling pin, while the other end may be placed in 
conneetion w i th the bell rope of the locomotive, which rope has to 
pass over a pulley below the levcr, so as to actuate the same from 
the locomotive for uncoupling thc drawheads whenever required 
in case of danger or accident. The bell rope has to be applied to 
the front lever of the last car ; but the uncoupler may be operated 
al;o directly by the conductor or a utomatically by the accidental 
d etaching of any cal', so that a whole train oan be brought wholly 
within control from any part thereof. 

I nl p roved 'Va g o n  Sea t .  

Sebastian Gilzingcr, G l asco, assignor t o  himsclf a n d  Abel A .  
Crosby, Kingston, N. Y.-This is an improved spring seat for vehi­
cles which may be readily SWUl'g out of the way, if required, for 
loading, and adj usted to any desired h igltt above the wagon body. 
The invention consist, of a scat h u ng by btntionary corner braces 
to the ends of strong 5piraL 8pring,�, which nrc sccured by their mid­
dle parts to sliding stand,mls, w h i eh are adjustahle by links and 
guide bands on tho sidtionary side standards o f  the seat. 

Improved De ntal A rticulator. 

Charles D .  Cheney, Canandaigua,  N. Y.-On the lower plate is an 
extension, the circular edge of which is sClTated and enters the 
f lotted end of a shaft, where it is confined by the ph"ot pi n ,  which 
:: \ lO IVS it to bc raised and lowered to form any desired angle with 
the shaft. The shaft is a tube, and a screw works therE-in,  the end 
of w hieh engages with the serrated edge of the extension. and there­
by holds the plate i n  any desired p�sition. A saddle OJi the shaft 
alL"vs of the latter sliding and rotating when not hel<l by the set 
,5ere,,". By suitable devices the two p!lrts of the articulator may be 
placed ( ,tft,,!, being separated) in the exact position they occupied, 
and the upper plate lllay be turned in any position on the pivot rod 
and fastened wherever desired. The arrangement of the plates (or 
jaws) is such that they can be moved near each other, and thus di­
minish the fjuantity of plaster used in making the mold . 

J citutific �mtri cau. 
Improved Apparatus for Operating and Locking 

Switch Signal s. 

Smith H. Finch, care H. Moore, ,' Park Place, New York city.­

The levers for locking ,md levers for moving the switches or sig­

nals are made to work from one side to the other side of a frame, 

and lock and unlock the switchcs and signals thereby, locking bars 

provided with two 8houlders each "atching and holding thc levers. 

Thcsc locking bars have at each end a portion turned at a right 

angle, and through which portions are pivot bolts, upon which the 

bars turn. These angular portions have each a slot in thcir extreme 

ends, which engage with latches which work in slots through the 

frame confined by joint pins. The latches are connected together 

by the bars on the o utside of the frame which are parallel there­

with. Thc inner ends of the latches are curved and slotted much 

likc the end of a wrench, and receive a stapl" on the levers, and 

thereby hold the lever in a locked position, while the bars are locked 

by other latches, which are thrown into the slots in the angular 

portioas. When the other lever is unlocked, the switch or signal 

levers are lockcd. 

I,uproved Hand C o r n  Planter. 

John 'V. Cleland, Nevada, Mo.-In using the planter the handle is 
gTIlsped by the hand, and, by pressing downward with the outer 
part of the hand, a lever will be operated to force the slide back 
into the seed box ; then, by relaxing the grasp of the hand, the slide 
will be forced forward by springs, dropping the seeds into the space 
between the boards. The plates are then forccd into the ground, 
and a lever is aga;n operated, to force the dropping slide to the 
rearward. This movement separates the plates and allows the seed 
to drop into the ground. The planter is then raised from the ground, 
and, as it  is being carried forward to the place for the next hill, the 
hand is again relaxed, and the seed for the next hill is dropped into 
the spacc provided. The principal advantage of the d evice is that 
but one hand i� refj uired for its manipul ation. 

Im proved Horse (101l ar. 

Thomas Cheal , St. Paul, Minn.-'rhis is a wooden horse collar, con­
sisting of two back pieces hinged at top, front pieces bevcled to 
receive the hames, an d a padding secured betwcen the parts. The 
broadcr back piece carries the trace a way from the shoulder, so as 
not to bruise the same. The collar is stronger and better fitting 
than the common kind of collars in use, and may, with suitable iron 
bindings, be used advantageously for the heaviest work. 

Improvcd Detaehable Ash Pan for Stoves. 

Albert T. Illeylcy, Conception, Mo.-A perforated bottom and 
drawer extends under the entire stove, in addition to the ordinary 
stove grate, so that the coals which drop from the stove grate will 
rest on the bottom , while the ashes will pass through into the ash 
drawer. Whcn the grated bottom and drawer are intended only 
for the heat th, thc hearth i3 made on a level with the bottom of the 
stove. 

Improv('d Insertable Sa,v Tooth. 

Erasmus Smith, Norwich, N. Y.-The saw plate and the tooth 
wedge are provided with openings, arranged with the joint. of wedge 
and plate diagonally, one portion in the wedge and the other in the 

plate, so as to allow the said wedge to be tightened against or loos­
ened from the tooth by keys. 

Improved Hay and Grain Elevator. 

Thomas Powell, Stockton, Cal.-Two sections of netting are at­
tached to stretchers of wood. The stretchers connect the sections 
together by hooks and eyes, also by a revolving hook, which has a 
crank for turning it by a trip cord, for unlocking the sling. This 
crank is held fast by a spring catch until it is required to unlock it. 
The sling is spread upon the bed of the wagon to be loaded, with 
the ends so disposed that they can be connected to the derrick 
hook when the load is to be removed. After the load is removed 
and laid on the stack the two parts of the sling arc unlocked by the 
trip cord, so as to disconnect and pull out from under the load, and 
leave it when the derrick chain is hoisted. 

Improved Preserve Can Holder. 

James Henry Winslow, Lynn, Mass.- This invention consists of a 
pair of rubber-lined clamping jaws, with the contrivance for open­
ing and closing them and holding them closed ; also, with clamp 
screws for detachably connecting the clamping jaws to a table or 
ot.her support. The whole is contrived and adapted for holding 
glass fruit jars while screwing th{' covers on or off, and t!te holder 
is arranged so as to hold jars of different sizes. 

Improved Carrla�e Spring. 

William F. Dusenbury, New York city.-The wooden part of the 
side bar is made shorter than the space between the cross springs of 
the wagon, and to it is secured a steel spring, whieh is connected 
with the ends of the cross springs. A rubber block, through which 
the end of the spring passes, is placed in thc hook of the cross spring. 
Thc ends of the springs and the rubber blocks are then secured to 
eaeh other by a bolt. The rubbf'r blocks preven t the springs from 
coming in contact with each other, and thus prevent wear and 

rattling. 

Im proved Bottl e. 

Lewis F. C. Schmidt, Pittsburgh, Pa.-In the packing of glass bot­
tles for storage or transportation, whether they are filled or empty, 
It is  e sential that they be packed snug, and so that they cannot 
move about. To facilitate such packing, the bottle is made long 
and tapering from the bottom upward ; and a heavy ring surrounds 
the bottle at or near the bottom of the neck, which outer surface of 
the ring is equal to the diameter of the body of the bottle. 

Improved Drill fo r Drillin g Metal . 

John B. Shaw and Simeon H. Lncas, Chicago, 1Il.-This improved 
drill for drilling holes in metals is so eon�tructed that it may be 
used for forming a small and a large hole, that it will not clog, and 
will enable oil to be mtroduced to the point of the drill without be­
ing wasted n pon the chips. In the opposite sides of the inner part 
of the drill are formed two grooves, the outer parts of the sides of 
which, for about half the depth of said grooves, are parallel with 
each other, and with the diameter that passes through their centers. 
The inner parts of the sides of the grooves incline toward each 
other and meet at an angle of about eighty degrees. This form of 
the grooves causes the chips to break in pieces, and thus prevents 
the drill from becoming choked . Other grooves cOll<luct oil to the 

point. 

Improved C u l t ivator. 

Frederick W. Tolley, Coxsackie, N. Y.-Through the ends of the 
curved bars of the frame are passed rods, which are kept apart by 
tubular washers placed upon and interposed between the curved 
bars. The latter and washers are pressed together, making the 
whole frame firm and strong by nuts screwed upon the ends of the 
said rods. The draft hook is pivoted to the tongue a little in front 
of the forward rod. To the draft hook Is pivoted a link which, 
when the cultivator is in working position, is hooked upon a hook 
placed upon the forward rod, and which, when the cultivator is in 
position for transposition, is hooked upon another hook attached 
to the tongue. The tongue is pivoted, and,with the frame,i ,  adjusta­
hie in slotted guides. 

I m proved Bee Hive. 

George H. Mobley, Nevada, Mo.-The bottom of the honey box is 
raised and is narrower than the box, to allow the bees to pass 
therein and up through suitable spaces. 

Improved Car Stopper a n d  Starter. 

Absalom B. Sharp, Plaquemine, La,-The object of this invention 
is to utilize the power cmployed to stop a railway car by using the 
same to start the car. It consists in a rack which i:l made to mesh 
with a pinion upon the axle of the car wheel by m('uns of a hand 
lever and craqj{ shaft, the said rack being attached to a framcw\)rk 
that compresses a spring to form the brakc. The fram cwork is pro­
vided with pawls which may be made to enguge, through a fccowl 
hand lever, with ratchet wheels upon tho car wheels, and t.he mid 
pawls arc l ocated upon the opposite side of the axlc from the rack, 
so that, after the pawls u re applicd and the mel' released from the 
pinion, the pressure of the spring is shifted to the oppositc �idc of 
the car axle, and the car urged forward ill the same direction in 
which it was going previous to applying the brake. 

I m proved Stereoscopic Pri n t  C u t t c r .  

Thomas W. Smillie and Albcrt Siebert, Washington, D. C.-This 
invention relates to nove] m eans for cu tting, by Inuchincry, stCf(:'o­
scopic pictures, which are taken in duplicate' and refjuire to be 
separated, trimmed, and revcrsed in position. It con sists of two 
pairs of dies, intcrvaled and operated simultaneously by a treadle 
mechanis m, together with holding springs., gages, nnd lnaans of 
adjmtment. I t  i s  found in practice to do its work rapidly, with 
great uniformity, and with but little labor to the operator. 

Improved Gate Latch. 

John L. Gicssler, Clinton, Iowa.-This invention relates to an im­
provemcnt upon the ordinary gate latch which is now 80 frefjuently 
opencd by animals, and consists in so arranging two latches thai 
both must be simultaneously operated in order to allow the gate to 
be opened . 

I mproved Car C ou p ling . 

John Hardey, East Saginaw, Mich .-This con.ists of a lIrawhca(1 
which is provided with a suitably guided coupling pin, supportcd in 
raised position ready for coupling on a sliding plate opcrated by a 
slotted elbow lever, which is pivotcd sidewise at sui table hight to 
the coupling pin, a nd acted upon by a band sprilW. The action of 
the link on the ph"oted elbow drops the pin and couples thc link, 
whose horizontal position for coupling is produced by end notches 
and shonlders of the elbow le,'er bearing thereon. 

Im proved Mechanism for Operating the Adj usting 
Serews of Rol l " .  

John Sharpless Worth, Coatesville, Pa.-This is  an improved 
spanner, which may be readily reversed and ad,iustcd to work both 
screws at a time or either singly. 

Improved A pparatus fo r tile M a n u facture ot (;oke 

and Illuminating G a s .  
John T .  B. Bennett, Birmingham, England.-The ovens i n  which 

the coking i s  to be effectcd are arranged in conncction with gas 
retorts, so that, by means of stop cocks and dampers or valves, com­
munication between the said coke ovens and gas retorts lIlay be 
opened and closed and controlled. A round the gas retorts is a chan­
nel through which the heated air and products of combustton from 
the coke ovens may be caused to circulate ami hen t the said gas 
retorts. During the first stage of the coking process, thc heated air 
and productq of combustion from the coke ovens are mude to circu­
late around the exterior of and heat the gas retorts. When all arc 
sufficiently hcated, air is shu t off from the said coke ovens. The 
heat of the coke ovens and their contents then causes the coking 
process to be continued, the volatile matters gh"cn off now belllg 
unburned in consequence of the exclusion of air. 'l'he volatilized 
matters are made to pass through the hcated gas retol ts, which are 
charged with gas-producing material, and thus are resolved i nto 
permanent illuminating gas, which mixes and passcs off with the 
Illuminating gas prod uced flom the materials in the said gas 
retorts. 

I mproved ()ork Sole Cor Shoe ... 

Charles Thackerey, New York city, assignor to Barrows & Boyd, 
same plaee.-The cork is securcd in a die-cut box by some adhe­
sive substance. The unbroken eontinuity of thc box ovcrcomes the 
objection to free ends-that they work loose-while, as a middle 
sole, it  can be sewn by a machine with great facility. 

I m proved C otton Seed Dri l l .  

Henry Steckler, Jr., N e w  Iberia, La.-This invention relates to 
an improvement in the class of cotton seed planters whose dropping 
wheel is operated by a bevel gear with a wheel which travels on thc 
ground either in front or rear of the seed hopper. The dropping 
wheel is provided with a series of holes near its edge, and the wires 
i nserted therein,and their ends projecting, to servc as tecth to draw 
the eotton seed out of the hopper. 

I m proved Filter Hack. 

Moritz Leiner, New York eity.-This is a rack to be placed in fun­
nels for filtering liquids into bottles or other yessels. It is adj usta­
ble as to size, and is made in the form of a hollow im"erted truncR­
ted cone, placed in an ordinary fu nnel, and used with filtering 
paper placed on the inner side, which Icaves a space equal to the 
diameter of the wires of the rack between the paper an l the inner 
side of the funnel for the escape of the air contained in the vessel. 

Improved 'Vasb lng M a c h i n e .  

Thomas J. Mc Wane, Versailles, Ill.-In this invention , t h e  suds 
box is hung on trunnions and vibrated by means of a vertical le,"er 
attached to Its side. The rubber does not vibrate, but is made ver­
tically adjustable, to adapt it  to rise and fall according to the thick­
ness of the clothes which may be interposed between i t  ancl the snds 
box at any time during the operation of the machine. 

Improved Sprl n;;:- Bed Bott o m .  

George L. Shepard, Columbus, Ohio.-Strips o f  metal furm t h e  
top, made o f  spring material, a n d  arc bent rlown inside, so '''; to af­
ford relief by straightening out to somc extcnt wheneYcl' a section 
is sprung down. 'l'he im'ention consists, also, of a mode of con­
necting the strips so bent down within the volute springs by a ring 
laid In the bent down portions, an d secured by cross pieces of wire 
passing over it and under the top cdl of the spring, and fastened to 
the strips which pass over the top coil. 

Imp roved C ut-Oft" fo r Shot Boxes. 

Herman C. Wey, Hiawatha, Kan.-The discharge valve or cut-olI 
is attached to a 'Jerforated hopper bottom, and consists of an oute r 
guide casing with a spout, and an inner turning and i'l itling rece&oed 
tube, adjusted by a lug and guide slot to the open and closed posi­
tion of the valves. 

Improved Vine Rake. 

Joseph W. Dunn, Corpus Christi, Tex.-This invention consistq of 
a forward curved fork or double toothed rake, attached by eyebolt 
and braces to a common plow beam. The teeth pass undet· t he 
vines and tear them loose from the ground, carrying them along 
until the rake becomes choked or full. 

Improved Door Latch . 

Jonas H. Crane, Schenectady, N. Y.-This door loek is constructed 
without the use of springs, and consists of a sliding bolt, which is 
operated by pivoted and horizontal toggle levers, in connection 
with a thumb Icv-cr acting thereon. The relcase of the thumb lever 
carries the toggle len'rs, by th e action of the weight, instantly in a 
rlown warn d i rection, ami shoots thc holt forward. 

Improved A u tomatic Fan. 

Lorenzo D. Stamps, Galveston, Tex.-This coasists of powerf u l  
clockwork mechanism, arranged in a bracket t o  be fastened t o  the 
ceiling and adapted to oscillate a vertically ailjustable fnn .  
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Peck's PateIlt nr()pPreSs--:-Still-the best inuse. �u�i"t�,g and �tt�llnal. Address Milo Peck , Kew Haven , Conn . 

1'Iw Clwrge Jur Insertiml under th� /lead is $1 a Line. 
o\6'1'icultural Implements, Farm Machinery, Seeds, 

Ferti l izer. . U. H .  Allen /Jl; Co . . 1�9 /Jl; 1Yl Water St . •  � .  Y .  
For Sale-Large lot second hand Mach inists' 

Tools, ch eap , Send for l i s t . I. H. Shearm a n ,  -t5 C ort­

:llldt Stre e t , Kcw Y o r k . 

The " SCientiilc Amel'lcan " Office, New York, il; 
fitted wIth tbe �ll nlature "lectrlc Telegrapb . By touching 
l1ttle buttons on tbe desks of the managers dignals are sent 

[,0 persons in the var10UB departments of the establ ish­

ment. Cheap sud effective. Splendtd for shops , offices,  
'twelllng. . Works for any distance. PrIce $6. with good 

Battery. �' . C. Beach & Co. , 216 Can al St . ,  N ew York, 

Makers . Send for free Illustrated Catal ogue 

Mierot!copes, from ;iO cts . to $500, for Scientific 
nvcst igati ( 1ll  a : l 1 t  h o m e  alIluse : n � n t . �Ia611 ifying GlaHscli, 

Spy G l a s s (' s ,  T c J c 8 c o p e s ,  and Lens es , Pril'c List fre c .  
�lc :\ l l i s t c r ,  )I ' f ' g  O p t i e iall,  ·l�) � assau St . .  :N e w  York . 

Fleetwood Scroll Saw, with lloring A ttachment, 
for all d e scriptions o f  light Scroll Sa\ving.  See adv ' t . 

page 2S:i . T rump Bro's.  Manu facturcrs , ,'nlmington .Del . 

Priority of I nvcntion legally establish cd ; expense, 
;t;3. Scnd $ 1  t o  E .I!e dmond, Hoche ster,X.Y . , an d learn how . 

.For Salc-"\ Surveyor's Transit and Steel Tape. 
L. R. Bu rn s . Port Cllcs ter, .N e w  Y o rk .  

Die Sinker Wantcd-Good wages and steady 
work . A pply at once, Hull & Be lden Co . ,  Danbury , c t .  

Hoadley Portable Steam Engines. Send for Cir­
culars t o  H. II . A llen & C o . ,  New York , Makers and 

Dealers ill Agri cult ural )I ac h ines . 
TIle test g'oods are t h e  cheapest in the long run, 

when w eal' o f  machinery ami d i tTerence i n  power required 
are considere tl .  All w h o  h as e  tested E. H. K e llogg ' s  
Engine , � p i l\ll l c .  S ign al , Cylinder, and S e wing )lachine 
Oils frerly acknowledge the fac t .  Manufactured only by 
E. H. K e l l ogg, No. 1 7  Cedar S t . ,  New York . 

"'anted-Partics experienced in e tn vas, i ng, to 
i ntroduce Hood's �\.dj u.,t�� tJ le Brush I I aIHll� . � e e  d e scrip­
tion in t h i s  pap er .  S e n d  50 c c u t s  for sample to I1eod & 
.Joseph , Indianapoli s ,  I n d .  

" Book- Keeping Simplified." Thc whole system 
briefly al1(1 e l early explai ned . C l o t h ,  $ 1 .  Boards , 75 (' t. � .  
Sent postpai d .  Catalogue fre e .  D .  B .  'Vaggcncr & C o . , 

424 \Va l n u t  Stree t ,  Philad clphia , Pa . 

Codding's Steak TctHlcrcr-Samplc by mail , 50c. 
Agcnt� Wanted .  Addl'c::-: 8  J) e�pe r :'1fg.  C o . , Barre , Mass . 

Our Lightning Screw Plate will do ten times the 
wo rk of COin I lion t o o l s ,  aud do it t e n  t ime s  as w e l l .  

-W i l e y  & HusHe i l  �I ' f ' g  C o . ,  G re e nfie l d , Mass . 

A complcte bedroom earth closet for $;;. Scnd 
for p�mphl e t . Sanitarian )'l ' f ' g  C o . ,·U C o urthmut S t . N . '[. 

Experien ced Eng-incer, Dral1gh tslUan, and :!tfn­
chlne �all'slllan \V<1 l 1 t s a �it lla t b n .  Add1'C�8 ,Y e l l s ,  97 
Liberty H . ,  Kc \\' YCHle 

..:\ .. Square Busi ness Ifouse.-l�ver since assuming 
c on t r o l  of the .Journal , ,ve huvc hall dealings with the 
uuvCI"t i s i n g  firm of Geo. P .  l!owel l & C o . , .1'0. H Park 

How. "Km .... Yorli: City,  nnd have found thom just,  uprigh t 

and honoraule gcnt l e m e n  in eve ry i n s tance ; just such 
mOil as i t  iii a pleasnre for p erson s wi shing t o  advcrtise 

or newspaper m C ll t o  do h u s i n c .: s  with. ",Ye che erfully 
r e coll1menu t hem to those w h : h i n g  to mali: e their wants 

known t hrough t h e  }H'ess . -floc k ford (Il l . )  .Jo urnal . 

See Ad\·crtisement. A good Mannfacturing 
nUsincs8 for S al e .  

'Vant<ld-W or ( i O  Tuns good IAnseed (\Ike. Ad­
d l'e R � , s tfl t i n g  pri(;c , & c . ,  t o  J .  c . ,  Post Otli c c ,  t; t i ca , X . Y .  

Kovelties. Notions, etc., i ntroduced h ere. Com­
m U ll i c a t e  w i t h  ( ' . L. 'Vill t a m B & Co" Sall Franc i s e o ,  Cal . 

'Voo<1en Wure Pakllt for S'I' e. :?\1 I' N. Y. P. O. 

Hydmnt Hose Pipes and Screwg, extra qnallty, 
v\:-I')" l o w .  S r'll ll  for p r i L c � .  Bul1cy, Farrell & C o . ,  Pitts­
In: l'gh , Pn. . 

A Ya l uallic Patent on Saw Mills, j u�t issued ; will 
s e l l l)�ut o f  th e U. S .  a n d  t h e  �ntirc Canada right . F. E .  
Town, 181 Bro adway , New Yorl;: . 

American Mctaline Ca., (11 Warr en St.,  N.Y. City. 

For pricc of small copper boilers to drive small 
steum c n !;i n es , aJdruss, w i th d i rnf'nBions.  and enc lose 

stamp to G p o .  Parr,  Buffalo. N . Y .  

G t1nd�toncs, 2,000 tnns stock. Mitchell,Phila.,Pa. 
Ik'lthe G "ar Cutters, W m.P.Hopkins,Lawrencc,Ms. 

The .,  Catechism of thc Locomotive," a book of 
G25 pa1;C E ,  230 engravi ng:;; , fully describe s t h e  theory, con­

strllction . and manage m e n t  of AmerIcan Locomotives . 
Price , pos t-pa i d , $'Z . 50 .  Addre ss The Hailroad G azette , 

'i:l Broad way,  X e w  York . 

For 13, 1.;, 1(; and I'; inch S wing Engine Lathcs, 
address Star Tool C o . ,  Providence,  U. 1 .  

Wanted-Machincry for splitting out or riving 
Pipe Stave� 60 inche� long, 3 to 5 inches w idc , aull I X  
i nch thick , fro m  1Yb i te O a k  Timher , f o r  t h e  New Orleans 
market.  Address Gco. G. Hugh e s ,  J ackson , Tenn . 

Mills for Flour & Feed, White Lead, Colors, Ivory 
Blacli: , Printing I n k , & c ,  .JollIl Ross , WilHamsburgh , N . Y .  

Telegraph and Electrical Instrumcnts a n d  Dat­
cries . chea p .  M. A. Buell , 86 Dank St . •  Cleyelan d .  O .  

Models for Inventors.-H. ll. MorriS, Ithaca,N.Y 
'l'hree Second Hanel NorrIs Locomotives, 16 tuns 

each j ·1 ft. SX inches gauge , for sale by N. O. & C. H. U .  
C o . •  N e w  Orleans,  L a .  

S c c  N. F .  llurnham's Turbine Water Whccl ad­
vertisem ent,  ncxt week, on page 365 . 

2nd Hand Eng'ines and lluilers for Sale at Low 
Prices.  Addreti::-> J u n i u s  lInl'!'is ,  'l' i tu:w i lle , Pa.  

D iamond3 and Carbon turned and shaped for 
Scientific purposes j also , Glaziers' Diamonds manufac­
tured. and I'us�t  UJ' J. Dickiuson.  G1 Nas:mu Street,  N. Y .  

'l'hc " Lehigh" Bmery \Vhcel. A new patent. 
Acldl'CS ti  Ll: h i g-lt Ya� ley Emery Whcel Co . ,  "· ei8sp o r t , P a .  

Agents.-l00 men wanted ; $10 dmly, or salary· 
selli ng o u r  nc\,{ goo .ls . X o velty C o . ,  300 Broadway , N . Y ,  

Thomas's 1·'luid Tannate o f  Soda never fails to 
remove Scale from any Steam uollor ; It rem oves the 

Bcal e-prod uc ing material from all kinds of water ; cannot 

n j u "<! goilcr.  as it has no etIcct on iron ; saves 20 times its 
eost tJuth i n  F u e l  :.I l l d  rep:1irs o f  Boiler ; incrcases steam­

f ilt; capac i ty  of eo i lc r ; lin.s been tested i n  hundrcds of 

Bo i l ers ; lIa,; l e l l lO ved Bllshels o f  Seales in single cases. 
I t  i s  i n  DalTels 30�!  lb . ,  ;'2 Bhls.  �50 lb . •  �4 Buls .  I25 lb . .  

Price 10 ce nts per Ih . ,  l e :-' 8  than .:..� pl'ice of other prepara­
tions,  und superior t o  all others . Address orders to 

N .  Spencer Thomas. Elmira. X. Y. 

Fm' Tl'i-nitr"�'lycenn, Mica masting Powder 
E l e ctric Batt er i es , Elec tric II'U8C�,  E x ploders . Gutta Pel'� 
e ha [ns !llated LearUng- "ri re � ,  c tc . ,  e tc . ,  etc . ,  result of 
Bevcn years' expericncc at IIoosac TUll n e l .  address G eo .  

;"1 . M o wbray , Korth Adam s ,  )'lasJ . 

Small ToolS and Gear Wheels for Models. List 
free . Goodnow & Wightman , 23 Cornhlll , Boston, Mas8 . 

Hotchkiss Air Spring Forge Hammer, best In the 
market . Price. low. D. Frisbie & Co . . New Haven , Ct. 

For Solid Wrought-iron Beams, ete., see adver­
tisement . Address Union Iron MillS,  Pittsburgh, Pa. for 

lithograph ,  & c .  

Spinning mngs of a Superior Quality-Whitins­
ville Spinning Ring Co . ,  Whitinsville, Mass.  

AlI Fruit-can Tools, Ferracute W k's, Bridgton,N. 3 • 
For best Presses, Dies, and Fruit Can Tools, Bliss '" Williams , cor. of Plymouth and Jay, Brooklyn, N. Y .  
Mechanical Expert i n  Patent Cases. T .  D .  Stetson, 

23 Murrav St . •  N e w  York. 

For Solid Emery Wheels and Machinery, send to 
r.be Union Stone Co . •  BostoD, Mass . •  for circular. 

Faught's Patent Round Braided Belting-The 
Best thing out-Manufactured only by C. W. Arny, 001 & 

1O3 Cherry St . ,  Philadelphia . Pa. Send for Circular . 

Hydraulic Presses and 3acks, new and second 
,and . Lathes and Machinery for Polishing and Bufilng 

\letal •• E.  Lyon. 470 Grand Street New Y ork. 

'l'he Lester Oil Co., 183 Water St., N.Y., Exclusive 
�Ianufac turers of the renowned Synovia! Lubricating Oil .  
rhc most perfect and e cono mical lubricant in existence . 
Scnd for Circular. 

Temples and OilcanB. Draper, Hopedale, Mass. 

A. L. B. will find a recipe for cement for 
grindstones on p. 251 , vol. 31.-A. K. can temper 
mill picks by the process described on p. 200.?, vol. 
�l.-D. F. B. will find a dcscription of silicate of 
soda on p.  225, vol. 2J.-A. N. can destroy the 
trunks of trees hy the method given on p.  219, vol. 
31.--F. n. will find directions for preparing gun 
cotton on p. 282, vol . 31.-R 3. can proportion 
conc pulleys by thc rule given on p.  180, vol. 26. 

(1) A. aEb : Can I study ehelllistry without 
a knowledgc of Latin ? A. Yes. 

(2) F. F. asks : \Ylltl\ will whiten a person's 
skin ? A. 'Ve do not Imow of an ything that we 
can recom mend for this purposc. 

(3) A, S. asks : lIow ean I take wrinkles out 
of parchment papcr ? A. ]\foisten i t  with water 
and plnec in a book under pressure. 

I have a brass wateh which hus been qulcksil­
vered. Thc silver comes off and leaves a nasty 
gray color. Can yon teU me how to silver i t ?  A. 
The best method would bc to detach the case and 
subjec t it to a snfficiently high temperature to 
vaporize thc merc ury. You had better electro­
plute the e.tse with sil ver. See p. 2(19, vol. 31. 

('el) L. F. H. asks : In the subst , llce of the 
cerebru m ,  beneath the folding' of the gray matter, 
are various dhisions and subdivisions. What spe· 
cial uses do they perform ? A .  Consult Dalton's 
" Physiology." 

(ii) A. X. \V. asks ; 1. W h at would be the 
cost of a Grove clcctric battery, consisting of 40 
cells ? A. $80. 2. To make the above would cast 
iron cells do as wcll as earthenware ? A. No. 
Use glass. 3. Would tin answCt· ?  A. No. 4.What 
cheap m aterial will do for inside porons cells ? A. 
Clay cells.  5. Wha t are the proper di mcnsions for 
a singlc cel l ? A. 1c,)llr i n ches high by 3)1; wide. 
u. Is the U thc propel' shape for the Hmalgamated 
zinc ? A. 'V will  answer. •. Is 1 platc of platinum 
i nside the porous cell ? A. Yes. 8. How i. the 
zin c  fastened to thc cell and in thc battery ? Is 
zinc joined to zinc, and pla�inum to platinnm, or 
zinc to platinum ? A. The zinc of one cell is 
joined to the platinum of the next. \1. Can you 
recommend any good practical handbook on elec­
tricity ? A .  Yes, Ferguson's. 

(6) \V. Y. '1' .  ask s : I have selen it reported 
that cryolite has been disco\'ered in Ncvada. Is 
this so ? A. It is probable that, if the report were 
true, a specimen would have been forwarded to 
lle for examination. W c have glauberite, salt, 
gay-Iussite, borax, saltpeter, sulphu r, and cry to­
morphitc from these localities, but no cryolite. 

(7) S.  A. T.  asks ; How can I dye the en­
closed sample of ycllow leather black ? A. Steep 
the leather for a short time in a strong solution of 
copperas (sulphate of iron) in water. 

Please give me a recipe for making stick poma­
tum, perfumed. A. This pomade is generally 
composed o f  mutton suet, but is sometimes 
made of hard body, to which is added in summer 
1 oz. wax for every lb. body. Lard body can also 
bc used, but the proportion of wax mnst be in­
creased. In i ts preparation, always melt the least 
fusible body first. In molding, care mnst be taken 
not to run the pomade while too hot, as cavities 
will oecnr in the centcr, rendering- the sticks l iable 
to break. To perfume, the u.ual odors are, for 1 
lb.  pomade, essence bergamot, lavcnder, thyme, 
orange .neel, of cach 1 drachm. Color with an­
n atto . 

Pleasc gi ve me a recipe for a waterproof cemcnt 
with which I can join canvas. A. Place in a wide­
mouthed bottle a number of pieces of gum l'ub­
bel', and pour over them a quantity of bisulphide 
of carbon. Close the bottle, and allow it to stand 
for some time, until the rubber has all gone into 
solution ; then add to this an equal quantity of a 
solution of rosin (colophony), in spirits of turpen­
tine. Allow to evaporate i n  the open air until of 
the desired consistence. 

heat and al\'itation, in 31 parts of naphtha, chloro­
form, or benzine ; add to this (;5 parts powdered 
shellac, and heat thc whole with con stunt stirring 
until the shellac is dissolved, then ponr it while 
hot on mctal plates, to form sheets. 'Vhen used, it 
mnst be heated to 248° Fah. ,  and applied with a 
brush. 

Can a kettle lined with porcelain be repaired in 
any way ? The lining is b urnt. A .  It would bo 
necessary to have the whole intot'ior cleaned and 
re· enameled. Sec p. 137, vol. 27. 

(S) C. D. C. asks : V\ hat is  the effect of 
buckwheat on the blood ? Does it drive the im· 
purity o f  the blood to the outside, or does it malw 
the blood more impure and, by reason of excess, 
cause impurities to come to the snrface ? A. The 
harm is not dne to any injurions ingredient in 
buckwheat. It i s  to be ascribed to the large 
amonnts of butter and fatty matters eaten at Ihe 
same time. 

(9) J.  O. A. Y. says : A friend of minc and 
myself had a dispute as to polar or magnetic at­
traction. He said the needle of the survcyor's com­
pass in all latitudes pointed to the trne north . 
I maintain that the needle only points true north 
in two places. Which is right ? A. 'l'he decl i n a­
tion of the needle is very different in diffcrent 
places ; i n  some places it is 10°, 20°, 30°, and even 
90°, west of the true m eridian, and in other places 
it varies as much to thc cast. 

(10) L. P. C. ask s : 1. Is  metal l ic  lead use­
ful for precipitating quicksilvcr from a solution of 
bichloride of mercnry ? A. No. 2. If snlphurie 
acid be poured into a solntlon of bichloride of 
mercury, would it cause the precipitation of an 
insoluble salt of mercury, such as sulphate of mer­
cury ? A. Yes. 

( 1 1 )  H. L. C. asks : 1 . If I make t wo mag. 
nets, 2)1; inches long with % i nch cores, and wind 
onc with No. 22 wire until it is )1; inch deep, and 
wind the other to the same depth wi th No. H 
wire, which will hold the heaviest weigh t ? A.The 
latter. 2. If I make the cores 1 inch in diameter 
and use the same length o f  wire, will they hold 
more than before ? A. No. 3. If two pairs of 
magnets of the same kind be put in the same cir­
cuit, will the two pairs hold more than one pair, or 
does thc extra lcngth of wire diminish the power 
of one pair in proportion to what is gained by the 
other ? A. The maximum magnetic effect is pro­
duced when the resistance of the coils of the 
magnet equals that of the battery. 

(12) L. R. K . asks ; Ho w can I crystal ize 
grass ? A. Dry the leaves, steel' in a strong soln­
tion of alum for a few minutes, and dry again. 

( 13) C. P. W. asks :  1. Is it  because elec 
tricity accumulates on the surface of oodies that 
lightning rods arc made flanged, so as to expose 
more surface ? A. Yes. 2. Are the inclosed speci· 
mens copper pyrites ? A. Yes, twin crystals. 3. 
Please explain why has a man, born in the year 
1800 and now living, not lived in both the eigh­
teenth and nineteenth centuries ? A .  He has. A 
previous answer on this subject was an error. 

(14) S. H. L. says : We have a teleO'raph 
line of galvanized iron wire, abont 2,21.10 fecf long. 

'Vc use four �Iorse sounders. How many Callaud 
jars, 4)1;x7 inches, would it takc to run such a line? 
A .  Ten. 

( Hi) T. A. J.  asks ; Why will sulph u r k  aeid 
become frozen ? I got some n few days ago and 
placed the bottle in the cellar. It was not vcry 
cold, but the bottle cracked by the acid being 
frozen into a crystal m'lSs. A. Thc phenomenon 
was probable due to the acid in question being 
quite dilnte or very concentrated. If the former, 
there is nothing remarkable i n  its freezing', as 
strong oil of vitriol freezes at -15° jo'ah. The most 
concentrated snlphuri c aci d ,  when exposed to a 
temperature of 3Zo Pah., crystallizes and remains 
solid evcn at a temperature of 45°. 'Vhen the 
fuming acid of Nordhanscn is exp.1" ed to a low 
temperature, a crystalline substance separates, 
which is a hydrate containing one half as much 
water as the common liquid acid. 

1. J m ade a battery cell according to the direc­
tions on p. 132, vol. 32. Which is the positive pole? 
A. The wire l eading from the plate at the bottom 
of the jar is the pOSitive pole of the battery. 2. 
Can I connect this cell to a Smee cell in sih"erpbt­
ing, to make more cnrrent ? A .  Yes ; eonn('ct t h e  
positive pole o f  this battery with the zinc o f  t h e  
Smee cell. 3. I have a nickel solution; and 1:'h c  
anode w i l l  not dissolve a n d  g o  on t h e  work to b e  
plated. Is the solution too weak, or is the battery 
too weak ? A. Probably thc former. 

(16) S. asks ; Is the so-called aerated bread 
(made light with a gas generated from nitric acid 
and marble dust) Injurious to health ? A. It has 
been used in yast quantities, and has always been 
found wholcsome. It is not as palatablc to many 
as good fermented brend. 

(17) H.  M. says : A young man has lately 
experimented on vnlcanized rubber (old shoes, 
etc.), and has obtained (by th e action of certain 
re'agents) several substances of different colors. 
I send you samples of five of those colors. What 
do you think abont them ? A. May not the colors 
be due to the substAnces pnt in, and not to the bod­
ies gotten out by, the various reagents ?  For exam­
ple, the brilliant yellow color on examination 
proved to be chromate of lead, which certainly 
does not exist in old rnbber shoes. 

(IS) H. B. asks : 1. Arc the ashes of coal o f  
any value for manure ? A. Coal ashes a r e  n o t  o f  
great benefit as fertilizers. 2. Will they do for 
walkS in gardens, if put on 2 or 3 inches thick ? 
A. They are used extensh-ely for this purpose. 
Sec p. 50, vol. 32. 

G enuinc Concord Axle�-nrown,Fisherville,N.H. 
Price only $3.50.-The Tom Thumb Electlic 

Telegraph . A compact working Telegraph Apparat.u. , 

for 8cnrli ng mcssnge s ,  making magnets, the electric light, 

giving alarm s .  :ml� various other purposes . ('an be put fn 
operati on hy f.al' lad . Includes battery , key, anll wire s .  

N catly packed and s e n t  to a l l  parts of the world on receipt 

Of price . F. C. Beach & Co .• 2-16 Canal St . ,  New York . 

How can I so ften brushes which have become 
hard with paint ? A. Place them in turpentine 
for a short time. 

(1\) F. S. ask s : 1. I hear that bichromate 
of potash added to glue would render it insoluble 
In water. I see (on p. 272, Yol. 32) that bichromate 
applied to gelatinous films and exposed to light 
makes them insoluble. Is it bichromate of potash? 

How can I make marme glue ? A. Cut 3 parts 
india rubber into small pieces, and dissolve it, by 

3 4 7  
A .  Yes. :? What proporti on should be mixed wilh 
glu e ?  A.  The platos arc Hooded C\'cnly with gela­
ti ll and allowed to d ry. 'l'hev nre then placed i n  a 
bath consisting of an aqueous solution of bichro­
mate of potash, which combines with the g('\ulin. 
The film so changed ,  on exposurc to light, i s  ren­
dered i nsoluble. 

(20) .J .  O. B. asks : 'Vhich i s  the bet tpr con­
ductor of sound, wood or glass ? A .  (Hass. !!. 
'\'oul d glass conduct sound better when resting' 
upon glass ? A. Probably. A s  t o  your othcr 
question, consult som e good work on the subject. 

(2 1 )  L. '1'.  S .  asks ; Is  it as good to soak or 
boil green timber in hot coal tar as to kiln-dry the 
timber and then coat it with the same ? The tim­
ber is to be used just beneath the surface of the 
ground. 'Vhat is the ordinary in crease in dura­
bility of pine timber when prcpared with coal tar ? 
A. The deellY of thc tim ber is due to a fermenta­
tion and putrefaction which take place in the sap, 
and this liqn id portion is gotten " d  of i n  kiln-dry­
ing, and its pl a ce occupied in part by the tar. If 
reta i n ed, it is di flicult to prevent the decay from 
gOing on. No definite time is given, authorities 
say simply : " Much more dnrable." 

(22) F. A. says : You state that wood ashes 
arc good to scatter over the ground abont fruit 
trees. Would an admixture of coal or coke 
ashes be deleterious ? A. The benefit of using 
wood ashes is  duc to the large percentage of pot­
ash which they contain; and as this is present only 
in minute quantities in coal ashes, the latter would 
not be of much service as fertilizers. 

(23) C. S. F. asks ; Can you give me a re· 
cipe for the cure of moles and freckles ? A. Cor­
rosive sUblimatc 5 grains, muriatic acid 30 drops, 

lump sugar 1 oz., alcohol 2 ozs., I'ose water 7 ozs. 
Agitate together till all is dissolved . Apply night 
and morning. 

Yon state that coffins can be made of papul' 
1lIac/W made waterproof with asphaltnm. Why 
cannot this preparation be put on wood placed un­
derground or in the watcr, to prevent rot ? A. It 
has long been used for this purpose. 

(24) D. L. B. asks : W hat i s  good for st ick 
ing leather together ? A. Melt together i n  an iron 
pot equal parts of pitch and india rnbber. 

What kind of cement will  do to take a mold 
from type, which will bear heating to 200° :Fah. ? 
I waut to make rubber stamps. A. Plaster o f  
Plll'is. 

(2[)) J.  M. L .  li sks : 1. How can I prOt'll rC 
pure tin from the ordinary lll oek tin ? A. Ordi­
nary block tin is nearly pure tin. It may be sti l l  
further refi l lcd hy melting and briskly agitating 
for .omc l imp, and afterwards all owing it to 1'0-
IflRin quiet for se veI'll) hour�, fi rst having skimmed 
olT flny impurities on the su rfaec . 'fhe u p]ler part 
of the melted metal may then be run off into iron 
molds and considered as refined tin, most of thc 
impurities having been left behind in the lower 
portions of the pot. 2. Of what is type metal 
composed ? A. TYre metal is an alloy of Icad,with 
one third or one fourth of its weight of antimony. 
3. What alloy melts at the lowest temperature ? A. 
Newton's fusible alloy i s  composed of 2 parts llis­
muth, 1 of lead, and 1 of tin, and melts at 20l ° 
Fah., so that it liquefies readily in boiling water. 

(26) P.  J.  S.  asks : How call I dissol ve �. ili­
eate of soda i n  large quantities ? A .  It may be 
rcadily dissolved by boiling in water for some 
time. 

(27) W. R. G. asks : By what proc('ss can 
oxygen gas be obtained, and put in a tank or ves­
sel so that it can be taken by inhalat ion ? A. Ox­
yg-en is obtained fm' this purpcee us described in 
answer to 3. H. L., p.  218, vol. 3'!, the only diifer­
ence being the addition of a small quantity of 
cau�tic potash to the water in the wash bott le,  to 
remove all traces of chlorine and carbonic acid. 
In charging the tanks, an ordinary stea m gage is 
attached to tha connection ; and by means of an 
air pump, the gas is forced into the tank until the 
gage indicates a pressnre of abont 24C Ibs. Thc 
screw valve is then closed, and the reservoir is 
ready for u se. 

(2S) G. E. L. ask s : 'What i s  the Lest  way to 
kill a bird 01' other animal preparatory to stu1fing 
i t ?  A. Use chloroform . 

(29) C. S. F. ask s : Can any fluid Le solidi·  
fled, RO as to withstand a great a mount o f  heat ? 
,\ . Boil  a qnantity of silicate of soda (water glass) 
in water for some time ; allolV to settle, at)(� then 
decant thc clear liquid. The addition of some mu­
riatic acid to the liquid will convert it i mmedia te­
ly into a still', hard jelly. This, if  thorough l y  
washed with h o t  water, w h e n  heated, will  resolve 
i tself into nearly pure white sand, which w i l l  
withstand a vcry h igh tempemtn re. 

(30) F. T. 'V. asks : Whflt  can be done to 
remo ve a bad s mell from rain water ? A. Allo  IV i t  
t o  be well snnned and aired. Filter through car­
bon filters, or deodorize with frcshly burnt char­
coal. Or add snfficient permanganate of potash to 
impart a permanent rcd color, raise to boiling 
point, allow to cool, and decant the water from the 
sediment. 

(31) H. C. says ; The pressure gage and the 
safety val \'c on m y  boiler do not agree. The 
steam blows oif freely w i th the weight at 80 l bs. 
on the lever, while the gagc shows but UO. The 
safety valve is 1 ;J inch i n  diameter. I havc ex­
amined the gage and find nothing wrong. How 
can I calcnlate the proper weight for the valYc ? 
A. When you have no steam in the boiler, f eCll re 
the valve st<lm to the lever, and attach a sprlllg' 
balance to thc IC\'e1' just over the center of the 
valvc stem. Then raise the lever slightly, so as to 
get the valve clcar of the sea t, and note the read­
ing of the spring balance. Then divide this read­
ing by thc area of the valve in square in ch es 
(0'5184 in your case), and the quotient will be the 
pressnre in Ibs. per sqnare i nch at which the valve 
opens. 'l'he attention of all who wish to test their 
safety valves is invited to this extremely simple 
and accurate method. 
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MINERALS, ETC.-Specimens have been re­
ceived from the following correspondents,and 

examined, with the results stated : 

J. K.-Your medicine is rhubarb; take as much 
of it as you please.-V. E. Jr.-Your conclusions, 
drawn from the tests applied, are not in every 
casecorrect ; but we have not succeeded in find­

ing the dye.-J. McM.-It is iron pyrites.--G. J. 
McD.-It is magnetic oxide of iron, quartz col­
ored red by oxide of iron, and chrysocolla or sili­
cate of coppcr.-M. G .  L.-Jt is a white talc. Use 
clay and silica, in proportions determined by ex­

perimenting with this material.-C. �.-The box 
of minerals sent contains mica, quartz, gamet,ana 
felspar, none of which require assay, and black 
magnetic oxide of iron.-O. S. C.-It is remarkably 
fine white talc. It can be used as a lubricant, to 
extract grease, etc., to mark on cloth (as Frcnch 
chalk), and in the manufacture of certain varieties 
of porcelain.-W. B. L.-It is carbonate of lime, 
and does not necessarily indicate the presence of 
silver.-J. H. P.-They haye the character of ce­
ment rock of purtial purity, and their working 
qualities would have to be tested by a manufac­
turer of hydraulic Jimes.-The bottle of water 
forwarded by Mr. Thompson for analysis con­
tained a considerable amour;l of organic mattcr 
and the chloridps and sulphates of lime, magnesia, 
and the alkalies. It had an alkalill(' reaction. 

COMMUNICATIONS REIIEIVED. 

The Editor of the 8cIENTIFrc AMERICAN ac­
knowledges, with much pleasure, the receipt of or­
iginal papers and contributions upon the following 

8ubjects : 

On a Marine Railway. Uy G. A. F. 
On the Mouths of the lIfississippi. By O. P. S. 
On Spiritualism. By L. G.  :1<'. 
On a Meteor. By P. O. H. 

Also enquiries and answers from the following . 

A. O . -C . G .  D . •  1 r . -J . G .  B . -D . E. W . -A . •  J .  K . ­
N .  F . - O .  S .  T .-R. N .  W.-.1 . A . -F .  C .  H . -.T . N .  Y .  

HINT S  TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good rea..."Ons, the Editor de­
clines them. The address of the writer should al­
ways he glVen. 

Enqulries relating to patents, or to the patents­
b:lity of inventions, assignments, etc., will not be 
published here. All sueh questions, when Initials 
only are given, are thrown into the waste basket, as 
it would till half of our paper to print them all ; 
but we generally take pleasure In answering briefly 
hy mail. tf the wrlter's address is given. 

Hundreds of enquiries analogous to the followinl! 
are sent : " WhOl'e is the best fan blower '/ Who 
makes ind uetion coils, Ilnd what are the prices ? 
What is the price of nitrate of si lyer in large quan­
tities ? Who sell, the deodonzed bisulphide of 
oarbon ? Who sells the best grindstones ? Who 
makes the best steam engine indicators ?" All 
such personal lnqUlries are printed. as wiU be ob­

served. in the column of "Business and Personal," 
whioh is specially set apart for that pu rpose, sub­
ject to the charge mentioned at the head of that 
oolumn. Almost any desired informanon em in 
this way be expeditiously obtamed. 

[ O F F I C I A L .  ] 

I N D EX O F  I NVE NTI O N S  
I'OB WHICH 

Le&ten Patent of the United State. were 
Granted In the Week endinlr 

April 27, 1875, 
AKD EACH BEARING THAT DATE. 

[Those marked (r) are rel •• ned patents . ] 

All', etc . ,  COOling, A. Jas . . . . . . . . . . . . . . . . . . . . . . . . . . . 162,660 

Alann and Ilre extinguisher.  S. Sanderson . . . . . . . 162.574 
AnnunCiator, self-clOSing, E. Axthelm, (r) . . . .  ' "  6,399 
Axle . E .  H .  Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .7'29 
Daie band I h,htener. D .  E .  l\IcGarrah . . . . . . . .  " . . . .  162,672 
liale tie , J . •  J .  Holloman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .6.0;9 
lIale tie. G. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,6� 
l Iarrel hoop, L .  Well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 .725 
Basin stra!ner, etc . ,J . D. Smith . . . . . . . . . . . . . . . . . . . . 162, 705 
lied botto m .  spring. E .  P. Fowler . . . . . . . . . . . . . . . . .  162, 639 
Bed bottom . spring, H ,  B each . . . . . . . . . . . . . . . . . . . . If.2 . r.o4 
Hed bottom, spring. E .  B. Dndge . . . . . . . . . . . . . . . . . . 162 . 1l3i 
Bed bott.om, spring, J. R.  Newman . . . . . . . . . . . . . . . .  162 , 1l30 
Bell,  revolving chim e ,  1". H .  Nichols . . . . . . . . . . . . . 162 ,682 
Bird c.ge, G. Gunther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162. 645 
Blotter, �aDer cutter, and ruler. F. R. Angell . . . • • .  162 , 516 
Body loop . R.  W. l\IcClelland . . . . . . . . . . . . . . . . . . . . . . .  16'2 .670 
lioUer incrustation compound. Moore & �lcCloud 162,491 
Jlolt heading machine. S. C. Smith . . . . . . . . . . . . . . . . .  162.583 
Boot tnsole or former, J .  Elam . . . . . . . . . . . . . . . . . . . . .  162,463 
Boot and sboe sUffener, G .  BoIvin . . . . . . . . . . . . . . . . . . 162 ,G25 
Bosom board, A. M allory . . . . . . . . . . . . . . . . . . . . . . . . . . .  162,48.1 
Box scraper, G. )feyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,568 
Bridge . Uft. A. J. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162.576 
Broom hanger. J .  Cain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,622 
Broom head. portable . E. J. lIIerlck . . . . . . . . . . . . . . .  162 ,490 
Brush. automatic lIy, S. L. Long . . . . . . . . . . . . . . . . . . . . 162.482 
Butter package. Scott .nd Granger . . . . . . . . . . . . . . . .  162 , 581 
Caiendering machine, W. F .  & c. P. Edwards . . . . 162 . 635 
Can. �' . D .  Brodhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 .618 
Can. T. J. M . •  Tewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .478 
Car axle bOX, H. Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,615 
Car brake . S .  G .  Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 . 556 
Car coupllng, A. Dehull' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 .im 
Car coupllng. W. G. lIawkinH . . . . . . . . . . . . . . . . . . . . . .  162 .648 
Car door. grain. E. Fce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162.-164 
Cor roof. A. P. Wi nslow . (1') . . . . . . . . . .  . . . . . . . . . . . . .  6.101 
Car starter. C .  F.  Murdock . . . . . . . . . . . . . . . . . . . . . . . . . 162 .572 
Carbureter. D. Bickford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .523 
Carpet sweeper. F. M. Beckford . . . . . . . . . . . . . . . . . . . .  162 .520 
Cars and bu lldi ngs. ventllating. J. Briggs . . . . . . . . .  162 .616 
Cartridge bOX, J. Lee . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . 162,481 
Cartridge 10adiDg device. F . Wohllremnth . . . . . . . . .  162 . 512 
Chair. nursery, C. A. 'Vatlion . . . . . . . . . . . . . . . . . . . . . 162,594 
Chair seat.  W .  F. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,708 
Cheese making, Larahee and .Jocf11yn . . . . . . . . . . . . . .  162,66i 
�hurll, AI. Jlllcks . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . .  162.560 

J tt,uttfit �m'ritau. 
Churn. A .  Oot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16'2.494 

Churn , rotary, C. H .  Warren . . . . . . . . . . . . . . . . . . . . . . . 162 ,723 
Cigar mold fasten1ng, S. Simonson . . • • . . . . • • • • . • • •  162 ,701 
Vigar., bunching. B. H. �leyer . . . . . . . . . . . . . . . . . . . . . . .  162 .674 
Cloth-cut till� macb ine,  C. } ... . HarlOw . . . . . . . . . . . . . .  162,547 
Clothes pounder , C. B. & G. W. Hart . . . . . . . . . . . . . .  162 ,5-18 
Coal hod, r. D. Alexullcl f'l' . . . . . . . . . . . . . . . . . . . . . . . . 162,454 
CoatR, metal l lc loop for, F .  'V . T ilton . . . . . • • • . . . . . .  162,007 
Comb, hl1nd, H. A. Prouty . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,686 
Condcns('r, !'urfU f' (' ,  C .  G odfrey . . . . . . . . . . . . . . . . . . .  162 ,4iO 
Cooler, milk, H .  �. 'Murray . . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,574 
Corf'et, H .  A .  � chandevy1 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,580 

Cotton, machine for cleaning, � .  D .  Keene . . . . . . . . 162 ,479 
C,.imping machine. A. Hecht . . . . . . . . . . . . . . . . . . . . . . .  162 .472 
Cultl , a to r. W. H .  HobertRon . . . . . . . . . . . . . . . . . . . . . . .  162 , 577 
Cultivator. t: . :-;.hupc . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 700 
Cup for inYalldf', drinking, 'Yo "- . Fowler . . . . . . . . . 162 ,640 
Curry comb . •  r. H .  Rarringf2'r . • . " . . . . . . . . . . . . . . . .  162,455 
Curtain fixture. E. M . •  Judd . . . . . . . . . . . . . . . . . . . . . . . . . . 16'2,564 
Curtain fixture . E. li. Lake . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .666 
Curtain fixt",.". M c G . ney & King . . . . . . . . . . . . . . . . . . . 162.4� 
Cutter head . M. I1uck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 .526 
Cyllnders. machine for boring. J. C .  Chapmaa . . . .  16'2.458 
Darning machine, O. S. Hosmer . . . . . . . . . . . . . . . . . . . .  162,656 

Digger. potaw. J. J. McKinnon . . . . . . . . . . . . . . . . . . . .  16'J,489 

Dock and pontoon. Doating. Ciark /I: Stanlleld . . . . . 162,531 
Drill .  rock. C. liurleigh _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 ,528 
Electrical m.chine. frictional, G. M. Mowbrny . . . .  16'2 .676 
Electroplating, solution for, H .  G. C oyle . . . . . . . . . . 162 . 627 
Electroplating with nickei. H .  P. Dechert . . . . . . . . .  162.630 
Elevator. hod. W. Mu rphy . . . . . . . . . . . . . . . . . . . . . . . .  16'2.573 
Elevator, water, A. Brear . . . . . . . . . . . . . . . . . . . . . . . . . . 162 ,613 
Engine , rotary, D. 8. �T one8 . . . . . . . . . . . . . . . . . . . . . . . . 162 ,561 
Engine. ronny, W. B. Scott . . . . . . . . . . . . . . . . . . . . . . . .  162,il1 
Engine .team. J. )1 . Marty. . . . . . . . . . . . . . . . . . . . . . . . .  16�.485 
Engine,  steam pumping. C. H. Hudson . . . . . . . . . . . . .  162.557 
Engine YalYe, �ompound , W .  Wrlgnt . . . . . . . . . . . . . . 162 .518 
Engine yslvt gear, �team , J .  'Yo Thompson . . . . . .  162 ,715 
Englnr valvt" , steam. G .  H. Rf>yno1ds . . . . . . . . . . . . 162 ,690 
Engtu('s,transmlttlng power of, T. H. Neal . . . . . . . . 16'l. 67� 
Equaltzer , \ raft, 'Y . �now . . . . . . . . . . . . . . . . . . . . . . . . . . 16'J , 584 
Escri toire . A. Batchelder . . . . . . . . . . . . . . . . . . . . . . . . . . .  162.601 
Evaporator for sa�charine liquids, T .  RcRlltlln . . . •  162 ,696 
Fan, automati('., " .. " .  Hunting . . . . . . . . . . . . . . . . . . . .  1h'2,558 
Fauce t , .I . G. L. Bomtcher . . . . . . . . . . . . . . . . . . . . . . . . . . 162,608 
]'ene t ' ,  iron dad, .J . A. Bowyer . . . . . . . . . . . . . . . . . . . . .  162 ,612 
Fire ann , magaz t n p ,  F . )I .  Shinn . . . . . . . . . . . . . . . . . .  11l2,�2 
li'ire a rill , l'eYol v f n g' ,  H .  H.Hopkfn� . . . . . . . . . . . . . . . .  162 ,475 
}�trc extinguh'hel', J. H. StPiner . . . . . . . . . . . . . . . . . . .  16'J ,5.·�5 
Fire t'Xtingu iRher . J. B .  Yan Dync . . . . . . . . . I6'l ,718. 162,719 
Fire ,·xtingni .her. E. F. Wadh. m . . . . . . . . . . . . . . . . . . .  16'2 ,721 
Fla,k and parking box, T. R. Almond . . . . . . . . . . . . . .  162.597 
Forging metallic sockets . Fitch & Shafer (1') . . . . .  6.404 

Furnace , heating, Rees & .Johns . . • . . . • . . . . . . . . . . . .  1ft2.68S 
Furnac e . s tenm boi!er,  Da.wson & Hu�hel:t . . . . . . . . .  162,536 
Furnace governor, hot air.  S .  Kepner . • . . . . • • • • . • . •  162,662 

Game board , V. KlobasRa . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 664 
Gas app8rat n � ,  �T. n. Cflthell . . . . . . . . . . . . . . . . . . . . . . . .  162 ,625 
Gas machine, carbureting, E. Foster . . . . . . . . . . . . .  162,548 
Gas rl"gulator, Yott.e.r and Thoma� • . . • • • • • • • • • . • • • • •  162,685 
Gas regulator, D . fllo.n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 .708 
Gas regulator, D. S loan . . . . . . . . . . . . . . . . . . . . . . . . . . .  162,704 
Gaseller, extension , E. Russel . . . . . . . . . . . . . . . . . . . . . .  162 ,694 
Generator, �team, n .  Hen�haw . . . . . . . . . . . . . . . . . . . . . .  162,497 
Gla"' mold. King & Sperber . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .460 
Giobe holder. J .  White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166.731 
Glove. manufacture of G. S. Hewitt . . . . . . . . . . . . . . . 16'2,414 
Glue jOints ,  making. O .  C. narnes . . . . . . . . . . . . . . . 162.600 
Grain (llRtrlbuter . J. W.lker . . . . . . . . . . . . . . . . . . . . .. . . 162,591 
Grinding machine .  W. J. Reagan . . . . . . . . . . . . . . . . . .  162,·667 
Gun lock.  L. L. Hephurn . . . . . . . . . . . . . . . . . . . . . . . . . . 16'2,473 
Hair·curllng device. C .  W. Baxter . . . . . . . . . . . . . . . . .  16'2.603 
HarYcJ'lter, J. H. Elward (r) . . . . • • . . • • . . . . . . • . . • . . •  , 6,403 
Hasp f""tenlng . W .  McVonway . . . . . . . . . . . . . . . . . . . .  162.486 
Hat. J. Ca.c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162.530 

Hat Rtretching machine . H. Eickemeyer . . . . . . . . . .  16�,540 
Hatchway gnard , J .  C. }�oster . . . . . . . . . . . . . . . . . . . . . 162 ,466 
Hay tumbler QIl rl rRke , Bishop lmd Sherm�n . . . . .  162 ,457 
Heater. soldering h·on • •  T .  S. H u l l  . . . . . . . . . . . . . . . . .  162.657 
Hitching dnicc for slt·.p •• C. H. Ball sch . . . . . . . . .  16'2 .518 
floe,  j\ . . S . ... '\('ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 596 
Holdhack iron. A .  Bedf.nl . . . . . . . . . . . . . . . . . . . . . . . . . .  16% ,456 
Hook and cli P .  single tree. M .  S .  Curti .. . . . . . . . . . . 1 6� . b"<9 
Hoop·making machin e .  G .  Y. «ritllth . . . . . . . . . . . . .  1'12 , &l4  
Horse detacher, A .  Darker . . . . . . . . . . . . . . . . . . . . . . . . .  1�� !517 
Hose coupllng. T. L. Summers . . . . . . . . . . . . . . . . . . . . 162 . 5(;6 
Ice machines,  refrtgerating tank for, A. JaR . . . . 162,659 
Insect destroyer. W. T. Tongue . . . . . . . . . . . . . . . . . . . 16'2 .716 
Jar protec tor . D .  S .  Cho.ehro . . . . . . . . . . . . . . . . . . . . . . 162 . 459 
Jet with metal . Inlaying, W. Stephans . . . . . . . . . . . . .  162 .586 
Kettle. boll!ng . S. Spoor (r) . . . . . . . . . . . . . . . . . . .  . . . . . 6,4O<i 
Knife, oyster, C .  ,,� . Berger . . . . . . . . . . . . . . . . . . . . . . . .  162,606 

Lampblack apparatus .  P.  N e ll  . . . . . . . . . . . . . . . . . . . . 162, 679 
Lampblack , maktng, P. Nett . . . . . . . . . . . . . . . . . . . . . . . 11i2,49'� 
Lamp collar and Illler. J .  A. S. Hanford . . . . . . . . . .  162,6-16 
Lamp extinguisher. M. Waterbury . . . . . . . . . . . . . . . .  162,593 
Lamp . rellector. J. Hetterer . . . . . . . . . . . . . . . . . . . . . . . . 16'2.689 
Lamp, street, H .  W.ll!ngton . . . . . . . . . . . . . . . . . . . . . . . .  162 . 723 
Lantern handle, T .  James . . . . . . . . . . . . . . . . . . . . . . . . . 162.559 
Latcb for gates. etc .• W. D. Skidmore . . . . . . . . . . . .  162,702 

Le vel. plumb .  etc . •  J . R. Fr.U.y . . . . . . . . . . . . . . . . . 16'2,641 
Lift. safety. H. A. Dayi . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .585 
Lime bin. D .  G. Ormsby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16'2 . 684 
Lock . combination .  Hlpp, Wehagen and Nickel . .  16'2.551 
L""k . in dicator. J. H. Kinsman . . . .  . . . . . . . . . . .  162.663 
Locomotive ash pan and damper. W. W. Bcach . .  162 . 519 
Loom stop motion .  G reenwood and Templeton . . .  16'2 .471 
Mat, foot, We�sar and Cornelius . . . . . . . . . . . . . . . . . . .  162 , 510 
Measure, Hqu!d, E .  A .  Pontlfex . . . . . . . . . . . . . . . . . . .  16'..!,575 
Meat for packing. cutting. W .  Pitt . . . . . . . . . . . . . . . . lfi2.495 
Meat, preserving, E. A. Duncan . . . . . . . . . . . . . . . . . .  162 ,539 
Mechanical moyement. P .  M .  C ummings . . . . . . . . . 16'J,462 
Mechanical movement , J .  R. Devor . . . . . . . . . . . . .  162,5:!8 
Mechanic.l moyement . J. A .  Newell. . . . . . . . . . . . . .  162 .681 
Metals with metal . coating. 1. Adam s .  Jr. (1') . . . .  6.402 
M!lI8tone drees . Witman and Seibert . . . . . . . . . . . . . . .  162 . 733 
Mower,  lawlI ,  T. Coldwell . . . . . . . . . . . . . . . . . . . . . . . . . .  162.626 
Necktlc.  J. H. Fleisch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .638 
Needle, price tag, L .  B. Benton . . . . . . . . . . . . . . . . . . . .  16'2 . 521 
Organ keys. blank for. L. K. Fuller . . . . . . . . . . . . . . .  162 . 467 
Packing. p i ston , J. H .  Holllngs . . . . . . . . . . . . . . . . . . . .  162 ,698 
Pan . bake. A. Brightman . . . . . . . . . . . . . . . . . . . . . . . . . . 162 .617 
Pan. dust . F. D. BUss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162. 524 
Paper box . J. W. T urner . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 508 
Paper '>ox. W. Wallach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16'2.509 
Paper cntter. rotary. C .  G. Bledinger . . . . . . . . . . . . .  162.6M 
Paper. wetting priatlng . G. Rosquist . . . . . . . . . . . . . .  162.499 
Paper towel. ladies'. J .  H .  Hatcb . . . . . . . . . . . . . . . . . .  162 .6-17 
Paper tube machine. C. P. and W. F. Edward . . . .  162 . 634 
Pendl case, R. n. Currier . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 533 
Percolator. G. l\lcPherson . . . . . . . . . . . . . . . . . . . . . . . . . .  162.673 
Piano stool . T. MlIler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .569 
Pipes.  clamp for cement . G. C. Nichols . . . . . . . . _ . .  162.683 
Pipes with cement. Uning. M. Allen . . . . . . . . . . . . . .  16'2 .515 
Plane.  carpenter' •• E. G. Storke . . . . . . . . . . . . . . . . . . . 162,710 
PlanIng maohin e .  wood. Hills and Allen . . . . . . . . . .  162 ,649 
PI.nter, hand corn. Ogborn and Kendrlok . . . . . . . . 162.49<1 
Planter, seed, \Y. V. Burgess . . . . . . . . . . . . . . . . . . . . . .  162,527 

Plow. C. A. Hege . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16'2.549 
Piow, J .  Lane. Jr. (1') . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 ,405 
Plow . pnlr. E .  J . ilpralrlle . . . . . . . . . . . . . . . . . . . . . . . . . .  16'2.'lO9 

Pot . tea and coffee. Hutchi nson and Fairlleld . . . .  162.658 
Power. transmitting motive, R. T. Smit.h (1') . . . .  6 , 400 
Press. cider and wine. J .  S. Bogle . . . . . . . . . . . . . . . .  162 .609 
Printer's rolls, varnish for, B. F. Allen . • • . . . . . . • .  162 .514 
Printing press . J .  Hlncbcllll . . . . . . . . . . . . . . . . . . . . . . . .  162 ,650 
Printing press . R. M. Hoe . . . . . . . . . . . . . . .  162,651 . 162 .652 
Printing press, plate. R. Neale . . . . . . . . . . . . . . . . . . .  162 ,677 
Propeller, screw. J . C .  Brown . . . . . . . . . . . . . . . . . . . . . .  162 ,619 
Pump. M. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 . 532 
Pump valve. U. V. and T .  B. Balley . . . . . . . . . . . . . . .  162 .598 
PurUler. middllngs. S. M .  Brna . . . . . . . . . . . . . . . . . .  162, 620 
Puriller, middllngs. J. W. Houghtelln . . . . . . . . . .  162 ,555 
Hallway brake air escape, Forlt et al . . . . . . . . . . . . . . . 162, 465 
Ranway, elevated ,  R. Stone . . . . . . . . . . . . . . . . . . . . . . .  16� ,50-! 
Rallway r a l l  J o i n t  f.stening. G .  C .  Vall . . . . . . . . . . . 162 ,539 
H.llway SWitch , H .  Cook : . . . . . . . . . . . . . . . . . . . . . . . . .  16� ,460 
Rake , horRe hay, .J . E .  Taylor . . . . . . . . . . . . . . . . . . . . . .  162, i I3 
Hcfrigerator. E .  W. Giddings . . . . . . . . . . . . . . . . . . . . . . 162 ,468 
Register, paRseng8r, Towle and Benton . . . . . . . . . .  16'J ,  '717 
Rolllng metalllc strips . S. U .  WlImot . . . . . . . . . . . . . . 162 , j3'� 
Roof. metalllc, J .  C .  W.ndo. . . . . . . .  . .  . . . . . . . . 162 . 722 
Roofing composit1on,  B .  S t .  J ean . . . . . . . . . . . . . . . . . 162 ,503 
Rooll n g .  metall l c .  G. Crowl . . . . . . . . . . . . . . . . . . . . . . . .  1 62 .461 
Rash fastener, E .  K. Breckem·idge . . . . . . . . . . . . . . . .  162 . 614 
Sash fastener. J. S .  Wall"ce . . . . . . . . . . . . . . . . . . . . . . . 162 . 592 
Sawing machin e .  8croll , C .  N. and S, N .  Trump. 162 ,588 
Scalloid clamp, W. C . Fellows . . . . . . . . . . . . . . . . . . . . . 162 ,541 
Screw blanks,  etc . •  t hreadIng , W. Aiken . . . . . . . . 162 ,453 
Screw blanks. making, J .  Frearson . . . . . . . . . . . . . . . .  162,642 
Seeding machine .  J. C. Barlow . . . . . . . . . . . . . . . . . . . .  1 62 , 599 
Separator, �rain, Lobdell and Bartlett . . . .  , . ,  . . . . .  lIi'2 ,669 
Settee. W. F. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 . 7M 

Sewing machine, J .  L.ing . . . . . . . . . . . . . . . . . . . . . . . . IG� , 665 
Sewing machine , A .  E .  Schmidt . . . . . . . . . . . . . . . .  162 ,697 
Sewing machine binder. H. C . •  Jones . . . . . . . . . . . . . . 16·1 , 562 

Shingllng bracket . A .  Lovejoy . . . . . . . . . . . . . . . . . . .  162 .483 
Rhot charger, P. Z iege l .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  16�, ;3j 
�hutter fastener, H. II. Ham , Jr . . . . . . . . . . . . . . . . . . .  1 62 ,:a6 
Shutter fast.ening, A. D . •  Judd , , _  . . . . . . . . . . . . . . .  16� , 5153 
Sifter, ash, ".,.. . Montgomery . . . . . . . . . . . . . . . . . . . .  . .  ltl2 , 571 
Stfter, 8sh, J. �ut ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1fi2 , 712 
Slate framee, rounding corners of, A. Stroh . . . . . .  16� ,505 
Sleigh knee. lI1 . G la8sbrook . . . . . . . . . . . . . . . . . . . _ 162 . 469 
Soldering iron heater , .r . �. Hull  . . . . . . . . . . . . . . . . .  162 . 657 
Sole fastening. L. Goddu . . . . . . . . . . . . . . . . . . . . . . . . . . .  162.613 
Spark arrester. W. H. m'·hard.on . . . . . . . . . . . . . . .  1 62 . 691 
Spark arrester, C. G. HobertR . . . . . . . . . . . . . . . . . . . . . .  Hi2, ,:l9 
Speaking tube. Howard & Beadle . . . . . . . . . . . . . . . . . . .  162,47 
Spindle crimping die. H .  M .  John . . . . . . . . . . . . . . . . . .  162 .66� 
8pllnts . making. E. E .  White . . . . . . . . . . . . . . . . . . . . .  l62 .7�0 
Steam trap, J .  �1 . )Ieharg . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .567 
Steering apparatus, P. n . Voorhees . . . . . . . . . . . . . . . . 162 ,720 
Stove range snd irate , \V. L. McDowell . . . . . . . . . .  162 , ·187 
Stove . heating.  C. H. C.stle . . . . . . . . . . . . . . . . . . . . . . . .  162 . 6'24 
St0ve pipe damper. WUson & H0Ife . . . . . . . . . . . . . . . .  162 . 511 
Stove pipe drum , E. W. Prior . . . . . . . . . . . . . . . . . . . . . . 16'2 . 496 
Stove pipe shelf, C. E. WoodrulI . . . . . . . . . . . . . . . . . .  162.595 
Slraw cutter. E. W. Fawcett . . . . . . . . . . . . . . . . . . . . 16'2. 637 
Table and refrigerator. pastry. H. Magee . . . . . . . . . 162 .566 
Table.  ironing, G. H. Thompson . . . . . . . . . . . . . . . . . 162 .il87 
Telegraph. dupiex. T. A .  Edison . . . . . . . . . . . . . . . . . . .  162 ,633 
Thlll coupllng. Boswell  & Immel . . . . . . _ . . . . . . . . . . .  162 ,HO 
Thlll coupllng. O .  B, Franklln . . . . . . . . . . . . . . . . . . . . . .  162 , 544 
Thlll coupllng. M. Mc Devltt.  . . . . . . . . . . . . . . . . . . . . . .  162 ,671 
Tblll ioop. Berry & Alexander . . . . . . . . . . . . . . . . . . . . . .  162 .522 
Thrashing band cutter .  P. A. liommers . . . . . . . . . . . 16'2 .706 
ThraRhing straw carrier, G. Gentzel . . . . . . . . . . . . . .  162 . 545 
Ticket clasp, Le Roy & Hunt lI1g' . . . . . . . . . . . . . . . . . . . .  lIiZ , r165 
Tlle�, composition foJ' , ,,� . G .  Monk . . . . . . . . . . . . . .  16:? , l1i5 
Tobacco pipe bowis . shaping. Schneider et al . . . . •  162.698 
Tollet wo.ter and extract. A. G. C.mpbell . . . . . . . . . 16� .;;29 
Torch , yapor burnlng. H .  Welllngton . . . . . . . . . . . . . . 162 ,727 
Trees.  device for felllng. C .  C .  Curtis . . . . . . . . . . . 162 .5,'14 
limbrell • •  H .  B .  Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . .  162,570 
Fm;rella support. H . •  J .  Welles . . . . . . . . . . . . . . . . . . . .  1�2 . 7'16 

l' pholstering apparatus. C. F. A. Sierck8 . . . . . . . . . 16'1. 501 
Ya}ye, balanre and cut· oft, .J . W. Thompson . . . . . . Hi� , j't .! 
Valve, safety, H .  Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . 162,nO'� 
Vehicle seRt lock, Van Horn & Wideman . . . . . . . . . .  1fl2 , n90 
Yehiele spring equallzer. A. 8. HopBon . . . . . . . . . . .  162,655 
Vehicle wbeei hub. J. H .  Hyman . . . . . . . . . . . . . . . . . .  162 . 477 

Yehicle umhl'ella support. A. J. Hood . . . . . . . . . . . . .  162 .558 
Yessel. groI n·  elevating, J .  J. Safelo/ . . . . . . . . . . . . . . 162 ,695 
Vise. bench . P. Rimbold . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16�.692 
Wagon body. S. Rowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .578 
Wagon boit. J. W. Ho llenbeck . . . . . . . . . . . . . . . . . . . . . 162 .552 
Wagon br.ke. J .  C .  Carhart . . . . . . . . . . . . . . . . . . . . . . . 162 .623 
Wagon brake, 1. N .  Downs . . . . . . . . . . . . . . . . . . . . . . . . .  162 .632 
Wagon coupUng . U. Bowm.n . . . . . . . . . . . . . . . . . . . . . . 162 .611 
Wagon Jack. W. H. Horn . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .5 4 
Washing m.chine, J .  W. B.tson . . . . . . . . . . . . . . . . . .  162.602 
Washing machine. T .  Crumbling . . . . . . . . . . . . . . . . . . 162 .628 
Washing machIne. W. E. Hlllson . . . . . . . . . . . . . . . . . .  162 .550 
Watch movement. J. H. Fiynt . . . . . . . . . . . . . . . . . . . . .  162 .542 
Water. coollng and aerating . W. A. Lighthall . . . . 162 . 668 
Weather strip. Burkhardt & Harden . . . . . . . . . . . . . . .  162 , 621 
Whip canes. socket joint for, J .  A .  Bechler . . . . . . . 162, 605 
Windmtll .  Eggle,ton & Phelps . . . . . . . . . . . . • . . . . . . . .  162.6.36 
Windmlll. D. G .  Web.ter . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 . 724 
Window shade flxtu�e, I� . C. Hoffmeister, Jr . •  , . .  162,658 
Wrench, J. Rost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l(i'�, 500 

DESIGNS PATENTED. 

8 , 284 . -PIOKLE J AR8 .-C . A . D uYivicr,Summlt,N . •  T " et al. 
8,285 . -MED.U.-T .  R .  Hartel, PhUadelphla.  P • . 
8.286 . -GLAS8WARE .-G . E .  Hatch. East Cambridge ,Ma " • .  
8,287 t o  8,289 .-SHOW CA�K"3, ETC . -.J ,  Lehnbeuter. � t .  

Louis , M o .  S ,290 .-BEER MUG.-J . E . 1oIl l ler. Pittsburgb. Pa .  
8 ,291 . -GOBLET .-J . E . !ollller, Pittsburgh . Po . 
8.m.-Toy .-J .  Stidham , South Oll Glty. Pa . S;293 to S,297 . -L AMP POSTS .-W .  Tweeddale,Hrook·n.N.Y, 
8,298 to 8,300. -BREASTPIN,ETC . -L . S . Beals,ABtoria, N ,  Y. 
8,301 .-TRIMMING8 .-S.  Bernstein . Mount Vernon .  N .  Y . 
8.302 . -DRINKING YESSEL .-M . D .  Connolly, Phlla . • Pa. 
8.303 . -MoLDI N G . -H . 1". Searle. Hochester. N. Yo  

TRADE l\1ARK REGISTERED. 

2.411 .-NoTE P APEE . -J .  Le��h'..l'.as8ac���:!2 ______ _ 

SCHEDULE OF PATENT FEES. 

On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 

On eacb Trnde mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2:i 
On IlIlng each appUcation for a Patent (17 years) . . . . .. 1 :i  
O n  Issuing each ortglnal Patent . . . . . . . . . . . . . . . . . . . . . . . . 20 
On appeal to Examlners·ln· Chlef . . . . . . . . . . . . . . . . . . . . . .. 1 0  
o n  appeal to CommiSSioner 01 Patent! . . . . . . . . . . . . . . .. 20 
on appUcatlon for Reissue . . . . . . . . . . . . . . . . . . . . . . . · . . . . .. 30 
On IlIlng 8 DI.claimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IIl O ·  
O n  an application for Design (S� years) . . . . . . . . . . . . .. 10 

On appllcatioll 10r De.ign (7 yeara) . . . . . . . . . . . . . . . . . . .. 1:i 

un appllcatlon for De81gn (14 yeara) . . . . . . . . . . . . . . . . .. 30 

CANADIAN' PATENTS. 
LIST OJ' PATENTS GRANTED IN CANADA, 

APRIL 22 to 28. 1875. 
4.665 . -C .  and L. Gaoue t t P ,  Rt. Ann de fllukPly. P. Q. 

Varnish. April 22. 1875.  

4,666 . -J .  S .  Shaller, Bosto n .  :\la.8 . ,  U .  S . •  et al. Knit 
t1ng m.chin e .  April 22. IS75 . 

4 ,667 . - G .  W. Duhuls';on , Toms River, N . •  1 . ,  U. S .  
Treating jute, etc . , for paper mak i n g .  April 22, 1875. 

4,668.-"�m .  Patteson, Bramly, Ont . f-:elf-actlng mUklng 
apparatu !i .  April 23 ,  1 R j 5 .  

4 , fl6�1 . -R . Brillinger! St .  ('atharine'A . Ont . Paint brush" ""  
Apri l 23 , 1875 . 

4 . 6iO.-.T . B. Baugh . Detroit . Mich. r .  8 .  Link weide,· 
Aprll 23 , ISi5 .  

4 , 671 . - T .  W e i s s .  Bethlehem , Pn . ,  F . � .  �hovel. _\I'rt 
2:3, lSi ;') .  

4 , f>72 .-H . L .  "'alker, (�uelph, O n r .  H�wing machfnt' 
Rhuttle . April 23, 187;; . 

4 ,6j'3 .-�f . ,Vl l .(;Ion , Strat.hroy, Ont . :-:l1lky harrow. April 
23. 1875 . 

4 , (j'U . -P. H. Cllnn iugllarn, Freehold, 1'.1 . ,  l ' . � .  Hun­
ning gear (or vchicles . April 23,  Hl75 . 

4 , 6i5 . -"-m . Charles , Chartier!;, Pa . , 1 " . s . ,  et al .  Nut 
maf'hlne . ... \ p r U  27,  1875. 

4 , 676 .-J.  T. Lockey , :S-ort.hwicil , England . Cal('ining 
and cyaporatIng apparatns . Aprfl 27,  lS7� . 

4 ,(i7i .-C . Jewell, �Ionmouth , IlL , e . ::-: . . \utollmtk 
grain binder . A pril 27. 18i5. 

4 .678 .-B.  F .  Britt o n .  New York cltr. r . � .  Huplex 
comh . .  \pril  27, 1875 . 

4,6j�J - C .  Gullmann, Forestville , N. Y . ,  F. S. Sewing 
mnchhll' . April 21,  lR75 . 

.1 .6RO . - T .  B. Doolittle. Bridgeport , Conn . •  F. f'. It.nd 
alarm and r('gf � tcr.  A ll r i 1 2i , I Sj'5 . 

4 , fi81 .-'Y . L. 'Valker et (a. , K (,llton , Ohio.  (' , � . [ron 
fellce . Aprl1 2i, 1875 . 

4 ,flS2 .-A. Spence,  Montreal , P. Q. Section honer .  April 
27 , lSii') . 

4 , 6QS . - C .  Bilharz , Pith3ylyania C .  H . ,  Va . ,  ll . :-; .  Ham­

mer . �\prn 21, 1 Si5 , 
4, C184 . - G .  :McNaughtoIl , BrooklYll , N. Y . ,  1 :- . � .  t-'team 

engine. �\!lrn Zi, l � j!l ,  
4 ,�;).-B. Douce,  COIl8tantJnoplt' ,  T ttl'kt'y.  Papur hag 

machine .  April 2 / ,  1'375.  

4 , 6�6 . - D .  P .  Corey, Con �eeo H ,  Ont o Car tonpler awl 
adjuster. ...\pril 2., 1875. 

l,�j.-S . Keirn, Altoon a. , Pa . ,  t ' .  t'!-. �[1I1stone:dre:iA, 
April 27, lSi;; .  

4 , 6l:!� . --1-L Nutting , 'Vhca1 oIl : Ill . ,  LT , � .  �eml-tublliar 
lanter n .  April 27, 1'175 . 

4 ,C��t . -'r. c .  Edge ,  K�WHt'k , � . • J . ,  I ' .  S .  f-:wtyc! 
header. April 21. 1�75. 

4 ,690 . - D .  K. 'YeB t ,  Kent1�lt '1 ' 0 \\  H, I,onc1o11, Englan d .  
Engine a n d  pump . .\prll �8.  1875 .  

4 ,691 . -1' F ,  Han(lolph, !\iorrir.:atown, � . •  J . ,  F .  S .  ))1t('h· 
ing machine . .\prl l 2". IS" . 

Back Palre • • • • • • .1.00 a line. 
Inside Pa1(6 . • • • - - 7':i cents a line. 

Engravings may head adV(jrti8emcnts at the same raft 
per line, by measurement, as the letter pre.'l8. Adver­
ti8emcnts must be " eccivcd at publicatian office lIJI 
early as Friday mornirIQ to appear in next I88UC. 

:FLEETWOOJ) SVRO],L SAW 

�• . Paten ted July 28, 1':l72 . 
� For all descri p t i o

n
s of light Scroll (H' 

� � - _ }<"l'et f)((1'.!In[1 m U ood, Bone ,  lt1o,'y, Sh tll --� or Metal. Po)' Rapi(ll ty, PreC1/1Wn o f  
, I 'Wo r k ,  Slmplici'l/, Durability . r)a ' e  of 
� \.. Wor.king and LoW ('olOt , t he::,!' machines 
....... hayc 1 .0 equal . .Earh ll lachille wanant£d, 

H8 repJ"eHtlllctt .  
r No . 1 ,  wit·h !..J doz . Saw8 . . . . . . . . fI5 .00 
f ·  Xo :: � ' l�  U � . 10 00 �_-� . .  � .� Bori n'g Attaehment . . . . . .  : : : . : : .  5 :50 - IIlI'"'Send for Pamphict· V ircular and LI.t �. ,< . - :  of D �k'\J�lprJ;ff>��,

r
, ���l���i�'n ,  De] . 

TENTH INDUSTRIAL EXHIBITION, 
t;NDRR THE A"C :-'PIG.E:") ()F THE 

Mechanics' Institute of San Francisco.  
Manufacturers,  Mechanics , an d  ot lH'rs ar�' advi�('(l lhat 

the above EXHlllITION will he opened hI Han Fran('I R(�O 
on the 17TH DAY OF AuarST next, and continue open at 
least one month . 

The lioard of M.nagers invite ali ,, 110 desire to exhihit 
to send in their applications for spac e ,  without delay . [0 
Mr. J,  H. CULVER, Secretai'J/, 27 POST ST . ,  SAN �' RAX' 
CISCO, CAL. , who will  promptly answer all ln�ulrie,;;; . 

th�a': Ffxe;fb��i�n �rt��e:I�K:[
t
�0�1J lb� r:;;g�d �!: .. ���� 

cllaRed in 8an Francisco and the UnIted State ' .  
S a n  Franci8co , wf.th i t s  population o f  a quarter of one 

m!llion is in intimate relations w ith J apan. Vllin •• Au.­
tral1a, }fexico,  Hawaiinn Islands,  British Columbia,  the 
various Islands of the Pacific , and contiguous domestic 
Territory . There Is no charge for Exhibition Space ; and 
power for dl'iy1ng machinery, �tc . ,  is furnis!Ied fre� .  

By order Of t h e  Board. A .  R .  HALI.IDIE, PreJtulent. 

C oto"TROL L E D 
S HAF TING . 

i ll t  Uiet. thaI.. Ut l :o:  '-'Iluttlfl.i!. nail 75 per ceJ.lt �l't:ut�r 

�ti
e
e��� u:e,fl�e;d�;�

l
nl{tnad

n
O�l��eZ��11�irl��r�c��lg�i��I' 

We are also the sole manufacturer� of the CELEBRATED 
COLI.IN S '  PAT. COUPLING, and furnish Pulleys, Hangers 
etc .• of the most approved styles. Price l l8t malled on 
.ppllcatlon to JONES & LAliGHLINB. 

Try Street . 2nd and Srd ... venues. Plttsourgh .  Pa .  
190 S .  Canal st . ,  Chicago . Ill . 

rrFs�t'-t��f 'B'lJ�
a

f�nMHt,
o

��:fo��°lt::!� by 
GEO. PLACE & CO . ,}21 Chambers street. N . Y . 
PIEHCE & WHALIN G Milwaukee. Wis. 

R
ICHAIWSON, MERIAM & CO. ;-- . .  -
Manufacturers of the latest Improved Patent Daniels' 

and Woodworth Planing Machine. Matching. S.sh and 

��cg��u��
n
!?�

t
��i��U��gfrie����: �ft�1��13:w l;b

t
��:! 

�
c

�'I1! a�
a
t� o�J�'::!!i:ln�'L�&� •.  a.:'n� �:r.i��': o���h�r;Ji 

of Wood· working Machinery , Catalogues and price lists 

���eggu:.r.Pl6t�lg�ity �����a�t;�to��rcestcr. Mas�
7 

-
P

ORTABLE STEAM EN GINES, COM BIN 
ing the maximum of etllciency. dumbllity and econ 

omy with the minimum of weight and price.  They are 
wlde'IY and favorably known, more than 1 ,000 being In 
UBe . AU warranted satisfactory or no sale . Descriptive 
circulars 

,;\,ii\.:°r8��c
g�DnLE¢dg&

e
.
s
."Lawrence. M.ee.  

• Compiete Bets Of 
�.MOdel Engines. 

i- . C a s t i n g s : � for making 'mol! 

��t�
e
� rnt.

e
t�re����.

e
:t��k!�D�t:;ec ,rJ�8a�c

o
;i}�1�r���!t: 

Eureka Foot Lathes only 1;; Dollar� . Gear Wheels and 
Parts of Model s .  All kInds of Small Tool. anrt Materi· 
als . IlIu8trated Catalogue Free . 

GOODNOW & WIGHTMAN . 23 Cornhlll Boston. Mas! 

FOR SA LE, -- -
--

--
A part or whol e interest in A GOOD MANUF ACTUR­
ING BUSINESS , PROTECTED BY PATENTR j muy be 
moyed to any part of the country . A large business may 
be don e ,  paying over 100 per cent profit on all goods sold . 
Reason-l ack of capital . Persons interested, addresa 
'I AC H INERY. care 01 DA UCHY & CO . •  191 Fulton 
Street, New York . 
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WANTED-A responsible party to manufac­
ture the Novelty Twine Holder. patented April 6. 

lR'5. Addre" HILL & KINNICUTT,  Stanhope , N .  C .  

W A N T E D - A  first clas s Agent for West and 
Rout I ,  to sell OIIT BoBer Covering and ROOfing. Add"esR A S Il l';ST()� FELTINll COMPAN Y ,  316  Front t reet, � ew  York .  

Reverse Motton 
Panelin!!:. Variety Mool and 

[!!!I!!!���a·�vetalJ ing 
cuts 

a
: al�l ! Ps �t any d C Fl i g n  or style of mould in the 80lid wood w i t  b ncatncss and dispatch . Is 

a first class Hb3p er, Edge and S c r o I L  
M o u l d e r .  

'" Does general 

n"" able, and EQIcIent. 
Dovetailing with thick or t II I n stu1IB . Simplp. 

or Send for Pamphlet and Sample of work . 
ImDroved Solid Steel Cuttcrfl. for 

all kInds of Variety Moulders 
made to order. and warranted 
by the 
n. <:.  llIA C H I N ER Y  C O  .. 

Battle <:reek, IUich 

FOR SALE-M�.chine Shop, for the manufacture 
of Wood-working Machinery. &c . ,  together witb 

fI
a
���n�!X'8Jf��wdg: , ��W .cSf��O:;.[���.I'C'I�·cI��1f;J

s 

lYIAOHINERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 

",�Afe�n:r fu�::"�idSc�t'i��e��SpJc�
L
J!r.G, &0 

G E O R G E  P L A C E  & C O . , 
121 Chamber. '" 108 Reade Sto. N. Y. CIt)' 

SHORT HAND llJO word. per minute In 
, 4 weeks. Send stamp for 

�rcular J. A. GRAY. P. o. Box 4841, N. Y. 

BETON COIGNET-A Description of the Mate­
rial and i ts Uses in France and America ; 'T i th Re­

ports of American and '<rench Engineers and Archft.ects . 
I l lustrated. Price .  mailed. iIOc . JOHN C .  GOO D lUDG E ,  
JR . , �d ay(' . ,  near 3d st . ,  Brooklyn . N .  Y .  

C OrGNET STONE CO.- 3rd Ave. & 3rd St., 
} Brooklyn, N. Y . ,  Manufacturers and Contractors of 

CoIgnet Fireproof Stone for all con8trucUons, Under-

ru�I��gg
T Jl�n��' B���:�8fO� ;'alr8L:na���t�Yo�r8�amental 

BAl:i:.E:I.l,'S 
Rotary Pressure Blower, 

Warran ted superior to !l i l y  
other Rotary o r  Hee i pnj('a­
ting. ' T. WILBRAHAM & BROS. 

2316 Frankford A v('nue. 
P H I LA D a P H I A. 

THB SIXTH 

Cincinnati 
Industrial 

Exposition 
Opens for the reception ot goods AUKust 2, 1 8 1 lJ .  
Opens to the public Septembl'r 8 t h ,  and continues 
open until October 9th. 

16 G R A N D  
DEP A.RTMENTS, 

and an extended premium list In med.l • •  nd gold coin . 

M ac h i n e ry Tested a n d  
R e p o rted u po n .  

>lend for rules and premium list, .nd blank application. 
for Rpace .  

PRANK MILLWARD, Sec'Y. 

J tit.tifit )mtritau. 
FIRE PROOF SHUTTERS. 
CLARK &: CO'S SELF-COILING ROLLING STEEL SlIlJTTERS (Bora-Jar ProoO, Por Store 

Fronts and Rear Window. ,  require no machinery or balance welgbt. , and can be applied to any opening ; al.o Roll­
ng Wood Iilbntter. for Store. and Dwelling •. Tbou.oands are In daUy nse , and are acknowledged tbe be.t .hutter. In 
the world . Send for Catalogue to JAMl<S G .  WILSON, Manager, 

London, Pari., Vienna, and Berlin. 

Machine!! 01 Improyell �tfle" for makt!!! 
SHINGLElS HEADING, AND STA yES 
Sole makers of the well known hlPBOVBD LA w' s PATENT 
SHINGLE AND HlUDlNG SAWING MAOHINB. For clrcular. addre.. TREVOR '" CO. ,  Lockport. N . Y .  

BLAKE'S PATENT 
Stone and Ore Breaker 
ern.ne. aU liard and brittle .ub.tance. to 
auy required "Ize. Al.o, any ktnd of 
STONB for ROADS and tor CONCBBTB, &c . Addre.. BLAKE CRUSHER CO. ,  

New Haveu. COnD. 

'fHl:;; Union Iron Mills, Pittsburgh, Pa. 
The attention of Enlnneers and Architect. I. caUed to our Improved Wrought:lron Beam. and Girders (pair tented) , In which the compound weld8 between the stem and nange •• which bave proved .0 objectionable In tbe old mode of manufacturing, are entirely avoided. We nre pre· pared to furnish all size8 at term8 a8 favorable a8 can be 

g�I::I� ��o
e
t��:::; c�.�ru�������·�llJ�W�f:u�g�,: 

21B We.t 26th St . ,  New York, and at 

FOOT LATHES. Eurek. Foot L.th. $15. Combination �'oot L.the. $55. Automatic Boring Tool, $3. Send for 1I0t. to Amateurs 
t':,��

t
����� , Jo.;:.:ft1���· dt.CKSON & TYLER, 16 

$77 A WEEK to Male ann l' �male AgentB, In their locality. Co.to NOTHING to try It. Partlcula . •  
FREE. P. O .  VICKERY '" CO . ,  Augusta. Me. 

OTIS' M:hb::;� 
OTIS, BROS. &: CO 

__ NO. :JiIS BROADWAY. NEW YORK_. __ _ 
TO ELEC'l'RO.PLATERSk JEWELERS, 

AND WA'I'CBMA ERS. 
BATTERIES CHEMICALS,AND MATERIALS.ln seto 

or slnKle, with Boob of Instruction for Nickel or Silver PI.tlng. THOMAS HALL, Manuf.cturlng Electrician, 
iBromlleld Street Bo.ton. M ••• . Illustrated Catalogue 
ent iree .  

Planing '" MatchlDg, 
Monldlnf' Be·sawlng and Tenoning Machines. Scro 
�t'ill<an!l. �t�k"���B�*'J'I\faf.:��r�. Y. 

Send tor Catalo""e. 1 118 Liberty St., N. Y. CIty 

1845. 1875. The Harrison Portable Mill Machinery. 
FAST C R I N DI N C .  SMA L L  POWE R _  

Thirty Iears' Experience in this Spec ialt)· ,  covered by Twenty I'atents. 

French Burr Stone MIUs, run by hand: horse, wind, ",ater or steam powu. Flourlnlt ltlills 
(lnd Bo l ters, combined or separate ; Vertical and I1orlzontftl Corn M ills, Feed ltlill. owl 
Universal .·ulverlzers-will grind all Grains ond ]tUnerul and Vegetable sub8t.a.n�c!1. 

Send stamp for Illustrated Catalogue contn ining rut of ('ach oesifEn nnd price-list. 
EDWABD BARBI SOll, Mnnuf'acturer, 

. � _ � ___ .��.!-l.�_�_o�_I!.�.���e._! .. �e -w ]��I!..!..�onJl� 
P A T E N T  

Planing '" Matching 
and MoldIng Macblnes, Gray and Wood'. Plane .. , Belf· o\1!ng Saw Arbor., and otber wood·worktng macblnery. 
B. A. WOOD ' S  MACHINE CO., j 91 Liberty St. , N. Y. 

Send for C\reulars. ete. 67 Sudbury St .. Bo.ton. 
BEA�FUL DECALCOMANIA 

or Transfer Pictures, with full lDliruct.ioll! and 21 pg. 1 0 Th�;orr:itl::dts:���:::�,�l�����,A���Il�U; i.2a�t:; 
t�.imTl��;�:, �:s:C!'I;���ssl::�����c��t:?I:c:; 
&8 to Imit.'\u the mttst oo:t.uti(ul p:lint i ng'. A I K)  5 bl'flutltul Gem Chl"omos (or 10 l"enb. 50 (or 50 n"nt,. A !!ent-.l wanwd. Addrel6 J.  L. PATTEN &: CO., 1'1 Pme St" New York. 

T li E  I M P R O V E D  
NIAGARA S T E A M  P U M P, 

W 
88 16 11'1  Po<wl ln .. BI'oOilt,m., N. l'. 

Manufactured solely DY 
Hubbard " Aller. 

ENGINE8 AND BOILER8, 
Pulley8.8hafting lind HatngM'8 

a SpeclIl.!,tll. 
-----��-������--' SMALL MILLED MACHINE SCREWS made y 
" to order. Samples and price lI.t .ent free. 

' 

CURTIS M'F'G Co. West Brattleboro, Vt. 

E A G L E  F O O T  L A T H E S ,  llWlth Scroll and Circular Saw Attach-

, 

W��:e r!t�e��'k1eI..�°il'an&;{p\:��.�'!i':}� 
Neatest designs, superior 6nlsb Low 
Price... Our ,""W Catalogue de.crlbe8 
these and every tool necessary for the Am· . ateur or Artizau. Send for It . 

. WM. L. CHASE & CO . •  
_ � 95 & 97 Llhertv St . . New York . 

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

any width and depth in ground free from stumps and 
rocks .  Machines worked by from four to six hor8es,and 
two men w!l1 do the labor of llfty men a d.y at le88t 
State and County Hlgbt s �'fNS!'\�LP�dgkeJ�rHERS, III Broadw.y, New York CI�. 

THE 

Bi[elo w En[ino, 
The Cbeape.t and Be,t Portable Engine offered to tbe PublIc. 
Price , 4 Horse Power . . . . . . . .  $SOl " � : : : : . . . . . . . .  400 

• . .  . . . . . .  475 �X; � �  • • • • • • •  540 � � 12 � � • • • • •  • • •  7'15 
, . 15 • . . • • • • •  800 
Price of Statlon.ry Engine. : 

4 Horse Power . . . . . . . .  $li1O 6 , . • • • • • •  . • .  175 7 10 8X . .  . .  . . . . . .  225 
12 to 15 . . . .  . . . . . .  300 
Send for Illustrated Circular 

and Price LI.t. 
H. B. B IGELOW &: <:0 .. 

New Haven, CODD. 

Cushioned Hammer 
h.. larger capacity, I. 
Fe�:�og�����s �::e8 a�S better work with Ie .. ex· 
pense for power and re­pairs than any otber Ham· mer In use . 

Gu.rsnteed al recom· mend ed . Addre •• 
BRADLEY 

Manufacturing 
Company, 

SYR.l.OVBJ:, N.Y. 

1,000 A GENT!;, Teacher •• Students,men and women, 
wanted to sell Centennial Gazetteer of tb e 1J� s. "hows grnnd result. of 1 00 YEARS PROGRESS. 

:-D����'4lt��r'�ie'r_�;:��_��r:i8�i:i:�UB���YF�g� Hlll1ed-(:;-oud Pay. �W8nt Ge!l Agt. .• In every city of 10.000. Addres • .  1 C. McCF RUY .I.> CO . ,  Phll •. , Pa 

A S A W  THAT IS A f' ,� W  .. - f'elf-Feedlng, euU! 
3 111(._ plank same ea�e a� 1 Inch. 1 man do Uke 

amount of work as � men . A. n. COHU, 197 Water Street, New York�.:.... _____________ _ 

Water Wheels. 
More than four time . .. 

JaB . Le1l'e l ' s  1m· Double Turbine 
\\' oeels ln operation 

other kina . 24 ranging from d1aID. , under ne'ln" ",om, l to 240 I t .  Suc· 

GLASS MOULDS, for Frnit Jars, Lamps 
Bottle., Ink Stand.,etc., madebr H. BROOKE 

is years COB. WHITB and CBNT"" ST •. , .N . Y. For any tblng uew In ilia ••• you will require a mould (or die) . Every description of mould. for gla.s, rubber, zinc, etc. Send mOdel or c1rawtngj lnClose stamp. 

Machinists' Tools 
AU sI.es .t low prices .  E. GOULD, Newark, Jr. J .  

THE I M PROVED  ARMSTRONG 
HEATER AND LIME CATCHER.-The 
best and most reU.ble machine made to 
r��t��'�r S�:'naJu u�g!�er��;!�� ��rt����; 
the water and Burlaps Kcrr-en to prevent 

'�l'l I';f�r��e���"gm :t���nfh
t
��lgU,{;f:e 

ont" o  
For particulars and clrcu­

I lars I Rend to M .  K N I G H T ,  
MA.:STfFAOTUBEB, Toledo, Ohio . 

AGENTS WANTED. 
Men or women. $3. a week . Proof 

furnished. Business plea�antand honor· � able wuh no risks. A 16 page circulat 
andValuable Sarnol.s free ..... A postal­
card on which tu send your address 
COsts but one cent Write at once to 

F. M. REED. 1m ST .. NEW YORK. 
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TRADE ENGINE. 
-0-Nol.ele •• In operstlon-Perfect 

In workman.hlp--all light parts 
of C •• t Ste�. 

Every Engine Indicated , and valve corrected to give tbe high­est attainable results. 
.e:F-;�"\'i.tle .n��:i1�e tyu ��� market. Send for PrIce LI.t and Clr· cular. HERRMAN & HERCHEL­

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

?o�
un
J"�W

diJ�Tr:.tg:R"�
nt

J'�:��i��l 

I Z
eantlfnl Freneh 0, n Chromos. sIze 9o:1a 

chance ever oftered to Al!fCnts. For partie" 
ularooend .tam�stddress F _ P. Glue'" 
Ne,w Bedforl1. 

Machinist's Tools. 
Engine L.the., Planer.. Upright DrillS, Hand .nd 

Chncklng L.tche., Boring Machine • • • nd other tool8 of 
heavy weights, drst class Btock and workmanship. Prices 
to .ultii�ll�el; JJ�itO�8butm��� �;:��ft1e�: Mas •. 

Th-M 
.
- Portable Enslne, 4, 5, 6, 8  h .p .  Some­e lfers tblng new. best for price . Circulars . J CHA8 .  PLACE, 108 Reade At . •  N. Y. --- ----

sC I �rDT l coN�lAT£ST1�rROVED 
1 00 SLIDES ,� ��! BO SUOES $100.00 \ " u � ' � 75 .00  THEO J HARBACH. ,,� PHilP.. PA. 

FOR' SECOND HAND MACHINERY-ApplY to S .  C .  
HILLS, 51 Cortlandt Street. )Tew York. 

MAGNETS-Permanent Steel -magnets 
of any form or .!zc. m.de to order by F. C. BEACH '" CO . . 246 Canal St . ,  New Yorl<. Makers of tne cele­
Drat<!Q Tom TbumD .nd Miniature Telegraph Instru­
mentl!l. 

A ean be ra�;::['r� ��!�J��n�Nt! �:!�dRR dlatributed. 
f.' or sa.le by Hardware Dealers and �tIlUonert. Bend tor Clrculara, F.aat or Ohio, B. E. HALF. & CO., 56 and 58 Park Place, New York j 
Ohio aDd west, O. G. BRYANT 102 Wasblngton Stl'eet. Cbtea&Q. 

Todd " Ra:O:erty Machine Co. 
MANUFACTURERS OF 

v.:fe�lt�'i\'� ��e�ru:��r.:� �ra?n
ff s1ffFe'��I����� 

tlonary, Hol.tlng, and Portable Engine.. Bollera of al1 
kinds . Steam Pump., M!11 Gearing, Sbaftlngl.l"'c. ! Silk, 

��ng���':'tie "":�¥f':v��P:;,�l:r!c��::'Wo. ,:��gg� 
tit's Tools i for Judson's Governors and Stop-Valvel!l ; 
Sturtevant Blowero ; .nd Differential PuUey-Block •• 
�M�:��'f�RJgN���W'llRS�� ' N

EW Y
ORK 

PERFEar 
N EWS PA P E R  FI LE. 

--:0:--

�!:.�ha!l��� 'h¥e"ta, fg:.. �r::i�nJ'::ro::cl 
\Od price reduced. �ub.crlbers to tbe SCIllNTIFlC AM ... 
"WAN can be supplied tor tbe low price of al .w::r mall , 
r�J��lo

a
�, ���8li�h���A�r.{ic::�r>' l;.°�lt.·I1re-! 

ceesary for every oue who wI.lie. to preserYe the paper 

Addre81 III U N .  I: C O " 
Publishers " 8aoDrrD'IO AIoBTOAlI. 

© 1875 SCIENTIFIC AMERICAN, INC.
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B."k Pa.... • ,1 .00 a lin ... I u�lde Palre • 11 centa a lin ... 

EIl(1ra1,"'t7lf}8 mall Mad advertisements at the same rote 
l.eT line, by mooswrement, as the ldWr pre8Il. Ad­
oorf'isemenf8 mtlSt be received at publwatfon oJfl£e as 
early (l8 Friday momi7ij1 to appear in next iBIrue. 

GREENFIELD, lbss . ,  May 5, 1875 . 
,Hiller. Fa1JVo��;'1JJ�:lman S . ,  New York : We have had tbe Hercules Iron Cutter, wblch we bought 
of you one year Bgoo. ln constant use ever since , and we 
are plcased to Inform you tbat It comes fully up to your 
recommendation and gIves us entire satlstactlo n .  In our 
opinIon.  no one who has mucb [ron and Steel to cut b y  
hand c a n  allord to d o  wltbout ItEJ�X� 'I�,\&�c�ugb' 

Portland Oement. From the best Lon�'tM\"sn�h�if":;' cu�o�t�lj �l. 
A Practlcal Treatise on Cement furnisbed tor 25 cents . 

" TH E  N ABOB " 
IS A S T E E L. W I T H  M O R E  T H A N  T H A T  N A M E  

I M P L I E S ,  
B o l n g  B hnndsomply plated. beautiful, 

detllChahl� bind. tI,  Hntl ial  Steel,  w i t h  }Jut. l :ct\�ctiJlg, C' ))"l"ug:lted H andle ; 
pnrticula ll y  dE'si�ned for f:unily 
use, but R WOndl11'flll sharp· SOW 

by first 
class .Tt·w­

eIers and a l l  
C u tlerv De::& iPl"s. 

cner of tho )ar!!c . .,t kll in's ; 
R � kl'w(>r nnd Cork Ex­
tractor, &:c . •  &('. ; \'l'ry 
plea�ing to R(h mrcrs 
of the t.· k'g-.:,mt.  j n g-o­ It is  (lJlc nfthC' lUost 

u n i versu l ly l l l'cdrrl ,  
scicnti ficnlly l'l)n � u  net-

nions aud novel .  
W i l l la.t a lif • .  
time. Every 
fhlalily can 
afford it, 
and will 
hllve 
It. 

ed, pC'rf('ct unt1 salable 
of Jl 1 t H.h'rn i I l V(lll t ioll�. 

pnl'ch3!1.cll nt �iJ!'ht tty t h o SIJ  
h3ving n o  J)l"C'YiollS i n t en t i f lll 

to d o  so, n n  who wou i t t  nut buy any oth('r steel nt uny pri(,t'. 
Smuplo 8tC'(·1 l,y mai l .  S"'lHl for 

llIust .. ated Circul....  ...IUd,.<8. 
THE RAHAL STEEL CO. , 

No .  22 1  Pearl Strett, New York. 

ASBESTOS MATERIA I.S 
ROOFING, SHEATHING, BOILER FELTING, PAINTS (aU colon), ROOFIRG PAINT. 

CEMENTS, &;c., prepared ready for use . Send for Pamphlets,Price-Llsts, &:c. Llberal lnducements to dealers . 
IT CAUTION . - The public are hereln/ caulloned agalnsl purchasing or Ullin(! an1l mat..-.a18 for lhe abo�e 01 Blmlla,. purpoBes, purporU"g 10 contain ASBESTOS, unle8B Ihe1/ bea,. our name and dale8qf oatenl8. 

Patentee �::L�l��cacturer, � H. W. JOHNS, 87 Maiden Lane, N. Y. 
.urI> LEVER DAMPER B 'rI S T REGULATORS oIIiI GAGE COCKS. 

MURRILL &; KEIZER. 44 HollldaJ' St .. Bait. 

B O O K S  F O R  B U I L DIE R S . 
SEND FOB ILLUSTRATED CATALOGUE. 

A .  J. Bicknell &; Co .. lI7 Warren !!It-,N. Y. 

I I  LotDtll Priced alld BEST. 
Do Your Own Printing Po .... II�.I • .- $ 3 Pft!ll.���:�:;slr���,.�:;-;���. etc. BuslnesslUen dothcir  printing and 
advertising, save money aod lDcrease 
trade. Amateur Printing,deUght 
ful pastime for .pare hour •. B O YS 

Pr• t" have �rcat fun and m.ke money fasl � m IRg at ]lrintin!(. !<cml two Htamps for lnll 
PesseS cat'll:��£i'l,cc'\U�);��l���:'ii�I!� 

R 0 G E R S '  TANNATE OF SODA BOILER 
Scale Preventive has )Hlen In use for eight �ears, 

��� :e
a
s1 !��':,��������c�mrfi::n�� . 

a -8:�a��� C��I� 
that It Is the best preparatIon for the prevention and reo :<:in� .

ot :;��e f��t�g����. �o��� F��::;im��C
.��tB per 

JOS. U .  ROGERS & C O . ,  Madison, Ind . 

b N i agara 
\ r ""M  Steam P u m p  Wo rks 

ESTABLISHED 1862 . 

CHARLES B. HARDICK, . No. 23 A d a m s  S t r e e t, 

.-�'�- BROOK LYN, N. Y. 

TH E B E S T  I N J E CTO R 
For Locomotive and Stationary Boiler8. 

FRIEDMANN'S PATENT. 
Over 111,000 Now in Use Here and in Europe. 

Throws more and hotter water, with less steam. than 
:lv�t�:�rt!\��e\";,�i':,;��::l.B, llxed Nozzles , and no 

NATHAN &; DREYFUS, Sole Manufacturers, 
pP" Send for Catalo:�� Liberty St., New Yor ... . 

Machinists' Tools.  
lIXT1lA HEAVY .urI> IMPEOVlID PATTBRNS. 

LUCIUS W. POND. MANUFACTURER. 
Wo-..r, Ma ... 

WABEBOOMS 98 LIBERTY S7 • •  l!t. 1- .  ,J!f; I§ffJ::.i-r:-" Bonn(! AWIB, DrlllB.and 9_· (luI-

PORTLAND CEMENT 
For Walk., CIsterns, FOllndatlons , S tables. Cedars, 
A Pract��Id,f�:Btfs�

s
��

vg��e��-:�:�ecn,cB:&E . S. L. MEECHANT &: Co . . 76 Soutb St .. New York 

HARTFORD 
STEAM BOILER 
Inspection & Insurance 

COMPANY. 
W. B. 1'1wna.m, V. Pt. J . ... -"'-0 I'NI't. 

J. B. � Set.  
H I. B T I' O B D ,  C O lf lf .  

pr" T .  V . CarDenter. Advertising Agent. Addres. 
Box 7711. Ncw. yor� cuy'- ________ ____ _ 

ELG I N  WATCHES .  

� THE BEST Cer RAILROAD purposes new 
manuraetured. Certlfteates Crom over 30 
SUPERINTENDENTS or LeacUng RaU. 
roads In the United State •• 

Six grades or Gents' Watches with Stem 
Wlnillng and Setting A.ttachment •• 

BUY NO MORE CHEAP SWISS WATCHES. 
ASK TO SEE 

TH E N E W E LC I N  WATC H ,  
NA.MED 

"T. M.4. VERY" 
The BEST WATCH. 'u. !�l,:!:",OIleT. DOW made In the 

Each Watch manufactured by the Com. 
pany, bearing their Trade Mark, Is accom. 
panled by a JtIEDAL, bearing the name 
and number of the watch, Guaranteelnl( 
Its quaUty. ..... For lIale by all :s ewelen. 

-- ------ - -- - � - ----------

SECOND HAND GAS WORKS FOIl SALE.­
We have for .ale 4 Inch !\el,ond Hand Gas Work s 

complete. For particulars , addres8 
AKRON GAS CO . ,  Akron , O .  

and Sbaped Diamond Carbon PoInts, Indispensable for 
TumiBg Emery Wbeels, Grindstones, also Trueing up 
Hardened Steel Rnd Paper Calender Hollers, ete. Address 

,J DICKINSON. Patentee, 64 Nas8au�� . �N .  Y .  

Addres. J OHbo A .  ,�OEBL n.l G  S 80N S, Manufactur· 
ers, Trenton. N .  J . ,  or 117 Liberty St. , New York. 
Wheels and Rope for con vcylng power long II1stances. 
Send for Clrcnlar

"'
.
':::-___________ =---==_==_ II[ IANITE C OMPANY 

� U Y E ' S E Hil. I .1>.. E "I J _ _  MWPurnlshlngWorks NON-COlllnrSTIBLE STEAK BOILD "  PIPE mery vvnee s '" fs. 'merylJnnrnn 
�r:h:::n�����I:�IIy'�lr�u�=�ln�e

�:� ,�m aOVEB.IITG �R���s���G ONR�� C � PlCD, Water Wheels , Pulleys and Gearing, specla1ly i 0 A adapted to 1I011r mms . Send for catalogue.  Saves ten to t ... ent)f.er cent CHALMERS SPENCE CO - �- . • I'lc. 
U . NOY U � . _. N . Y. ,o�· ·i�sY���"' m . " . _  . •  o . " 

VALUE OF PATENTS, 
Pipe- Cutting and Threading And How to Obtain Them. 

1':1 
� :.i  ..: �  � �  

Machine. 
This Important tool Is designed to 1111 a want long felt by STEAM .AND GAS FITTERS and MA CHINIS TSI for cutting and threading pipes rapidly and cbeaply. An apprenllce boll, w tb one of these, ean do more work than two ""'n with ,!IQ appliances), under the old system. NO PIPE SPLIT­TING ! NO BE VEL INSID IfJ OR O UT! It cuts threads and makes n1p les for al\ sizes of pipes, from � to 2 Inehes. Welgbs only 100 Ibs . Stro 

p 
er than any macblne made. A ful\ set of eol\ars aud lengtbs for making '::ip­pies goes with the machIne.  Address THE CHASE MANUFACTURING COMPANY pP" Send for Circular. 120 FRONT S7REET. NEW YORA-For Sale by MOrriS, Tasker &: Co . ,  Philadelpbla, New York and Boston' and W. H. BankS & Co" 54 &: S6 Soutb Canal St. , Cblcago . 
. 

FOR BALE-New and Second Hand � Bolleril, Tubing, CaBlng, &:e. Also illuminating and LubrIcating Oils. Our Royal Engine 011 for Heavy or Light Bearings Is without an equal . PrIce per Bbl ,10 For Circulars and Sample,!!, address . , . 
BI1'< UHAM & RICH, 011 City, PR. 1l0GARDUS' PATENT UNIVEltBAL ECCEN­TRIC MILLS-Fo," grinding Bones, Ores Sand Old 'mclbles, Fire Clay, Guanos on Cake, Feed Com C

C
or

ll
" and Cob, Tobac.o, Snull, Sugar. Sail!. Roota ' SpIcea' o ee, Coeoanut. Flaxseed. Asbestos Mica eic and whatever cannot be grollnd by otber mllIi. Also for PRln ts Printers' InksjPaste B1acldng ,etc. JOHN W .  THOMSON' 

��:i%"t"s�� J�w 
��� BOGARDUS, corner of Wblte and 

� ��������.w�� 
The Standard-Best Stock-Finest Finish. 

TESTING MACHINE WANTED The Board, appOinted by the President of tbe United States to test Iron, Steel,ana otber Metals,wl11 receive pro­
�sals, until 12 M . •  J une 1st.  1875, for the eonstmctlon of a 

MANUFACTURED ONLY BY 

D. ARTHUR BROWN & CO. , Fl8hervllle, N.D. - - - - - --- --Zmproved -Slottil1g Machine. N ew Trill to relieve the Tool on the 

� h�';'lkAwarl�£ �h!t �:ri�::b.\f.� 
in �air of ,874, against all competitors. 
WOOD 8G LIGHT MACHINE CO. 

'W'OR:CEST'.R.M ..... . Manufacturer. of all I ron Working Machinery.i 
Planers, Shapers, Drills, BOli 

.. ... u'tter". &0. Also, Sh�fling. NOli. Ao. 

Improved Foot Lathes. 
Small Rnldne Latbes, Small Gear 
Cutters , Ifand Planers for metal , Ball 
TurnIng Machines, Sllde Rests, Foot 
Scroll Saws for Ilght and bcavy 
��I�:"·���ow

��Ji.��! .
Sa;�.; ��� 8:��ioJ!,�nhe:�aders

!o �f
H 

t�U'M'-Wnr�i!,��1. 
Ok t�m. 

J nst tbe articles for Artlsansor Amatenr • .  

e8ti� MaclllDe suItable and convenient, In aU respects to subject to eltber tension or compression specimens ol all lellgtbs up to thirty (SO) feet, and of any wldtb nD to tblrty (SO) Inches, and bavlng a maximum CaeaClty of eight hundred tbousand (800,000) pounds, and a so capa. ble of accurately measuring the strains Imposed Tbe saId machIne Is to be furnished complete, wltb all neces­sary tools and apparatus, with driVing machinery and holding down bolts ready for erection and operation' and to be dellvered at the place of manufaeture within live (5) montha of the date of contract. It will be further demanded that said machine sball be taken back In part payment for a maeblne of two mllllons (2,000,000) pounds capacIty, more or less, at an early date wblcb may be specilled In the PropoSal, and UPOB terms whicb shall also be stated In full as In tbe proposal for tbe IIrst named macblne . 
A s.tlsfactory guarantee of eftlc1ency and of comple­tion wltbln tbe speellled time must accompany each pro. posal, and a fOrfeIture of one hnndred dollars ($100) per day will be exacted In case of non·fullllment of the con­ditIons of tbe contract. 
Tbe general proportions of the machines are to be based llpon a factor of safety of not less than six (6) . Proposals endorsed • • Proposals to furnlsb a TeBtlng Machine, , . accompanied by complete specillcatlons and general working drawings showing dimensions ol the 

�rlnCJPI!I parts, must be addressed to the President of tbe oar , LT. COL. T. T .  S.  LAIDUY, U. S. A . ,  WATER. TOWN t MASS . 
po��:;' �rivllege Is reserved of rejecting any , or al1 ,  pro. 

By order of the Board .. 
R .  H. TH U"STON, 

SEORBTl.lIY. 

P r a c t ic a l  H in t s  t o  Inv en t o r s . 
ROBADLY no Investment of a small 
sum of money brings a greater return 
than the expense Incurred [n obtaining a 
patent, even when thc Invention is but a 
small one. Large im'entions are found 
to pay colTCSpondlngly well. The names 
of Blanchard, Morse, Bigelow, Colt, Erics­
son, Howe, McCormick, Hoe, and others, 
who have amassed immense fortunes 
from their Inventions, are well known. 

And there are thousands of others who have real­

Ized large sums from their patents. 
More than FIl!TY THOUSAND inventors have 

availed themselves of the services of MUNN & Co. 
during the TWENTY-SIX years they have acted as 
solicitors and Publishers of the ScIENTIFIC AMERI­
CAN. They stand at the head in this class of busi­
ness ; and their large corps of a.· ... oistants, mostly se­
lected from the ranks of the Patent Office : men ca­
pable of rendering thc best service to the inventor, 
rom fthe experience practically obtained while ex­
aminers in the Patent Office : enables MUNN & CO. 
to do everything appertaining to patents BETTER 
and CHEAPER than any other reUable ngency. 

HOW TO � This is the rL -I:: _ k- clo�ing I?-
OBTAIN � �:Xy

e
�� 

ery letter,descrlblngsome invention, which comes to 
this office. A lJ08!Hvc answer cun only be had by 
presenting a complete application for a patent to 
the Commissioner Elf Patents. An application con­
sists of a Model, Drawings, Petition, Oath, and full 
Specification . Various official rules and formalltics 
must also be ob8cr\·ed. The efforts of the inventor 

to do all this business himself are generally with­
out success. After great perplexity and delay, he 
Is usually glad to seek the aid of persons experi­
enced In patent business, and have all the work 
done over again. The best plan is to solicit proper 
advice at the beginning. If the parties consulted 
are honorable men, the inventor may safely eonfide 
his ideas to them ; they will advise whether the Im­
provement is probably patentable, and will give 
him all the directions needful to protect his right. 

Do,,' C a n  I Best S e c u re M y  Inventloll 
This is 8 R  inqnlry " . .  hiel l  onc i",'cntor nlltll rall�' 

asks another, who hu� had SOlllC experience in ob­
taining patents. His answer gcnemlly is us follow>, 
and correct 

Construct a neat model, not OH'r a foot in any <1i­
mcnsion-smuller if possible-and send by express. 

prepaid, addressed to MUNN & Co., 37 Park How, 
together with a description of its operation ami 
merits. On receipt thel'Cof, they will examine till' 
Invention carefully, and advise you as to its paten t­
ability, free of charge. Or, If you have not time, 
or the means at hand, to construct a model, make 
as good a pen and ink sketch of the improvement 
as possible and send by mail. An answer as to the 
prospect of a patent will be received, usually by 
return of mail. It is sometimes best to have a 
search made at the Putent Office ; such a measure 
often saves the cost of un Il pplicllt ion for a patent. 

Preliminary Exanlillation. 

In order to have such search , make out a written 
description of the invention, in your own words, 
and a pencil, or pen and ink, sketch. Scnd these, 
with the fee of $5, by mall, addressed to MUNN & 
Co., 37 Park Row, and In due time you will receive 
an acknowledgment thereof, followed by a written 
report in regard to the patentability of your im­
provement. This special search is madc with great 

care, among the models and patents at Washington, 
to ascertain whether the improycmcnt prescnted is 
patentable. 

To Make a n Applleatlon Cor a Patent. 

The applicant for a patent should furnish a model 

of his invention if susceptible of one, or if the in­
vention be a ehemical production, he must furnish 
samples of the Ingredients of which his composition 
consists. These should be securely paclwd, thc in­
" entor's namo marked on them, and sent by ex­
press, prepaid. Small models, from a distance, can 
often be sent eheaper by lnail. The safest way to 
remit money Is by a draft or postal order, on New 
York, payable to the order of lIIUNN & Co. Per­
sons who live in remote parts of the country can 
usually purchase drafts from their merchants on 
their New York correspondents. 

Foreign Patents. 
The population of Great Britain is 31,000,000 ; of 

France, 37,000,000 ; Belgium, 5,000,000 ; Austria, 36,-
000,000 ; Prussia, 40,000,000, and Russia, 'iO,OOO,()(XI. 
Patents may be secured by American citizens in all 
these countries. Now is the time, when business Is 
dull at home, to take advantage of these immense 
foreign fields. IIfechanical improvements of all 
kinds are always in demand in Europe. 'I.'here will 
never be a better time than the present to take pa­

tents abroad. We bave reliable business eonnec­
tions with the prlnelpal capitals of Europe. A 
large share of all the patents secured in fOl'cign 
COUDtrles by Americans are obtained through our 
Agency. Address MUNN & Co., 37 Park Row, New 
York. Circulars with full information on foreign 
patents, furnished free. 

Canadian Patents. 

In order to apply for a patent in Canada, the ap­
plicant must furnish a working model, showing the 
operation of the improved parts ; the model needs 
not to exceed eighteen inehes on the longest pide. 
Send the model, with a description of its mm'it'!, lW 
express, or otlterwlse, to lIIunn & Co .• 37 Park Row. 
Also remit to their order by draft, eheek, or postal 
order, the money to pay expenses, which are IIs fol­
lows : For a five years' patent, $75 : for a ron year8 
patent, $95 ; for a fifteen years' patent, $115. Thc 
five and ten years' patents are granted with prh !­
lege of extension to fifteen yeafl'. 

Tradelnal·k s .  

Any persons 0 1'  firm domiciled i n  t h e  Uni(ell 
States, or any firm or corporation residing in !lny 
foreign country where similar privileges are ex­
tended to citizens of the United States, may regis­
ter their designs and obtain protection. 'I.11 i8  is 
very important to mannfacturers in this country, 
and equally so to foreigners. For full particulars 
address IIIUNN & Co., 3, Park Row, New York. 

Design Patents. 

Foreign designers Ilnd manufacturers, who send 
goods to this country, may secure patents herc up­
on their new pattern!', and thus prevent others 
from fabricating or selling the same goods in thIS 
market. 

A patent for a design may bo granted to any per­
son, whether eitlzen or alien, for any new und orig­

inal deslgn for a munufactur<.', bust, statue, alto I'e­
lievo, or bas relief, an)" n cw' and original design for 
the printing of woolen, sille, cation, or other fat ­
rics, nny new lind oribrinnl inlpre�s.ion, ol"nanlent i 
pattern, ]lIint, or picture, to hc printed, pllinted , 
cast, or otherwise plnce<1 on or worked into any ar­
ticle of manufacture. 

Design putents lire equnlly us impoI1ant to citi­
zens as to foreigners. For full partieulru's send for 
pamphlet to MUNN & CO ., 37 Park Row, New York. 

Copies oC Patents .  

MUNN & Co. will be happy t o  sec lllventors I I I  per­
son at their office, or to ad"ise them by letter. In 
all cases they may ex.pect un hOllcst cpllliml.  For 
such consultations, opinions, Rnd ad\iee, 710 charge 
is made. Write plain ; do not lise pencil or pale 
ink ; be brief. 

All bu$lness cl)1 l l 1nitt<''I1 to our Cltre, and nil ('01:­
sultations, are kept "cc-rct and strictly cvlljidelltllll. 

In all matteI'S pertaining to patents, such as con­
ducting interferences, procuring extensions, draw ­
Ing assignments, examinations into the YIlUdity o f  
patents, etc., special care unll attention i s  given 
For information, and for-pamphlets of instruction 
and advice, address 

ltI UNN &; C O . ,  

PUBLISHERS SCIENTU'IC AMERICAN, 

3'7 Park Bow, New York. 

OFFICE IN W ASHINGTON-Corner F and 7t� 
Streets, opposite Patent Office. 

THE " Scientifie American" Is printed with 
CIIAS . EN EU JOHNSON &: (A. 'S INK. Tenth and 

Lombard Sts . ,  Pblladelpbla and 59 Gold St. , New Yor" 

© 1875 SCIENTIFIC AMERICAN, INC.




