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THE GARTSHERRIE IRON INDUSTRY. 

The Cll'eer of Mr. James Baird, principal of the great 
GartshHrie iron-making firm, illustrates, perhaps more for
cibly and vividl)'" than any other, the immense development 
of the p'g iron trade of S co tland, and the avenues to alliu· 
enC9 and power which it was the means of open ing up. 

Born in 1802, Mr. Bdoird is the . fifth of a family of eight 
sons and one dll-ughter, whose ancestors for several genera
tioDS had been farmers in the parish of Old Monkland, and 
whoae father was a tenant on both Drumpellier and Ro�ehall 
estates of the brmers of Kirk wood, N " wmain s, and High 
Cross. AU unconscious of the gr€ at destiny that was before 

them, the eld er members of the family aided their father in 
agricultural operations until 
thEy had passed maturity. The 
fatber, Alex ander Baird, died 
at the age of 68, a fter haviDg 
seen his sons established in the 
Gartsherrie'Vorks and on the 
high road to fortune. Seven of 
the brothers became partners in 
these works, the eighth brothf'r, 
John, having preferred to stick 
to agricultural pursuits. All 
of them, with the exception of 
James, have long eince met the 
shadow feared by man and 
gone over to the great majo
rity. 

By industry and economy, 
e xercised almost to the verge of 
parsimony, the Messrs. Baird 
wera enabled to make some lit
tle m oney out of th.ir little 
collitry, albeit at that time coal 
owning was not nearly such a 
profitable occupation as it is in 
our own day. Other pits were 
afterwards opened out in Mary
ston and Gartsherrie, but no 
works of any consequence had 
yeG been started in this c ountry 
-uow the Black Country of 
8c:ltland-for the manu.facture 
of ir .)n. Indeed, the iron trade 
appeared to concentrate rather 
on and towards the fast coast, 
where the Carron Worb were 
carried on. As for Coatbridge, 
which is now environtd with a. 
crescent of blast furnace�, it 
was, to all intents and pur. 
poses, a p u rely pas t oral locali
ty. 

The Gartsherrie Ironworks 
were commenced in the year 
1820, and the first furnace was 

put in blast in May, 1830, or 
simultaneously with the inven-
tion of the hot blast. 

FlOll time to time the Gart. 
sherrie \V orks were extended 
until they reached their pres£nt 
exceptional proportions. They are now, says the Practi
"al J1Ia,qazine, to which we are indebted for the engraving, 
with perhaps the solitary exception of Dowlais , the largest 
works of thei r kind in the world. They comprise sixteen 
bla�t furnaces, placed in two parallel rows. The two rows 
of furnaces are placed face to face, with their pig beds bor
dering the canal, and tbe lines of rails for the supply of raw 
materials placed at a higher level behind each row. A rail
way bridge connects the two lines of rails crossing the canal 
and the lower level of the works. The blast is heated to 
about 800' in hot blast ovens of the pistol pipe form. This 
is an invent ion of Mr. James Baird. It was adopted first at 
these works th irty . five years ago, and led to a higher tempe
rature of blast than had up to that time been reached in the 
Scotch furnaces .  Since then the pistol pipe hot blast o ven 
has come into general UBe throughout the rest of Scotlaud. 
The stoves are fired with slack. They are placed behind the 
furnaces Itt the level o f  the railways supplying tbe coal. 
Originally Mr. Baird placed the hot blast stove on the top of 
his bla2t furUl!.Cf>, and tried to utilize the flames es caping 
from the latter for heating th e blast ; but tbis mode d id not 
prove a real success in Scot.land until Mr. Ferrie's furnace 
was devieed. 

The ore used at Gartsherrie is pure black band, which is deli. 
vered from the mines in a calcined state. A very large stock 
of irou ore, varying from 80.000 to 120.000 tuns, is always 
kept in stock at GaItsherrie. Besides the native black band 
there is generally a considerable quantity of hematite used, 
and the firm work hematite mines of their own near White-
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haven. The black band is calcined in open heaps of about 

2,000 tunp, covered over with a small material, so as to ex· 

clude an excessive supply of air. Before being charged into 

the blast furnace, the c!l.lcine1 black band is  carefully 

sorted, and all foreign and impure matter is extracted by 

hand. 
It is probably due to the care bestowed upon the purification 

of the ing redients used in the blast furnace that the Gartsher

rie brand is so much esteemed. It is more like the assay ing 

of precious metals than the rough. and ready moie of treat 

ing the materials used in the furnaces of Cleveland and oth· 

er distric�s. When thus carefully picked and puri fied, the 

Gartsherrie ironstone contains a very large percentage of 
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when in full going order, from 1,200 to 1,500 tuns of iron per 
day. At the present time the output of pig does not exceed 
800 tuns dai ly. Altogether, the firm employ upwards of 
9 ,000 men and boys . And here it may be remarked that the 
Gartsherrie iron is more valuable than any other brand in 
Scotland, that of Coltness alone excepted. As a well known 
engineer has put it, "a tun of pig iron marked Gartsherrie 
will command a price in the market which is above the ave. 
rage of the general quotations,  but which is also entirely un
aff acted by the smaller fluctuations in the prices of pigs, the 
general variations between supply and demand baving no 
influence upon that select brand. The same pig iron, taken 
to any distant port, will flnd itself in a similar position by 

virtue of its brand: and the act 
of effacing this brand, al 
though it could not possibly 
alter the intrinsic value of the 
material, would !fd uce its mar

ket price by 10 or 12 per cent. "  
From these premises w e  may 

almost draw a conclusion 
which will be toleI a bly cer
tain and safe as to the proba
ble profits of the Gartsherrie 
firm. Assuming that their to
tal annual production were 
only 200,000 tun�-and it h al!! 
often been much above this
its valne, at the present quo
tations for pig, would be 
$7,500,000. It is no secret 
that something like one half 
of this enormous amount finds 
its way, in the shape of pro
fits, into the pockets of the 
Gartsherrie firm. 

From first to last Mr. James 
Baird has been the most ac
tive, practical, and plodding 
member of this gl'eat firm, 
and he is now the only one of 
his name that is associated 
'with its management . With 
a con structive and inventive 
genius that was em inently 
Bound and correct, if not very 
brilliant, he devised many im· 
provements in blast furnace 
practi ce. We have already al
luded to the assistance he ren
dered in the perfecting of N eil 
Bon's invention of hot blast. 
Bllt that was only one of his 
many achievements. It was 
he who led the way in Scot
land to the adoption of the 
modern shape of the blast fur· 
nace, which is v ery much less 
in bulk and cost than those 
used in the early history of 
the trade, when sq uare bases 
and other cumbersome and un-

JAlrES BAIRD, OF GARTSHERRIE. SCOTLAND. neceEsary features, now obso
lete, or nearly so, were in vogue. It has been said that Mr
Baird excelled in suggesting and applying different modes 
of saving labor in every department ; and eo skilled was he 
in all the various processes of manufacture, that the work
men all regarded him as a master of his handicraft. 

metallic iron; and it only requires 32 cwt. of ore to the tun 
of iron, or even less. 

The weekly production of the Gartsherrie furnaces is about 
160 tuns each ; they are tapped every twelve hours, and pro· 
duce each about twelxe tuns of iron at each cast. The pro· 
duction of the works for 1872 was over 120,000 tUDS, 
about 80 per cent of this being " No. 1 Uartsherrie," which 
is the highest 'luality of foundery iron made, and at the 
present market value realizes from $40 to $50 in gold per 
tun. 

Besides the establishment at Gartsherrie, the Messrs. 
Baird acquired the Lugar, Eglint'ln, Portland, and Blair 
Ironworks, all in Ayrshire, and in 1856 they acquired the 
Muirkirk Ironworks, also in Ayrshire, which, after the Clyde 
and Corron, are the olde,t iron works in Scotland.  In 1864 
the firm acquired the Portland Ironworks, with five blast 
furnaces, to which cne hae since been added. In 1852 the 
Blair Ironworks came into the market. These works were 
started by the Ayrsh re Iron Company, which became bank
rupt through the mismanagement of its affairs. The works 
of the company were increased at a rate out of all propor
tion to the capital. I�on was bought on credit and sold for 
cash at a ruinous sacrifice, and wben insolvency followed it 
was found that there '�ere $1,250,000 of liabilities, without 
any assets except the 'Works a� DaIry. These works, which 
originally cost $450,00� or $500,000, were ultimately sold 
to the Messrs. Baird for $100,00:.1, or *350,000 less than it cost 
to build them. At the present time, therefore, the Gartaher
rie firm own forty-two b�aat furnaces, capable of producing, 

-_ .. 
Protection from Vell .. ,v Fever. 

In a report on yellow fever, recently published in the Uni
ted StatES, it is shown that this disease has Dever appe ared 
in an y  climate at the hight of 2,500 feet. In t he island of 
Dominica. a h i ll top not more than 1,500 feet high is always 
healthy, even when the fever is epid emic at its base. In San 
Domingo, similar observations have been made. The highest 
elevation at wbich yellow fever has occurred in the United 
States is 460 feet, in Arkansas; and the medical mEn of this 
country n ow hold that the stratum of air infected by the 

poison is heavier than pure air, aud therefore sinks, and they 
recommend that in unhEalthy diBtricts houses and h ospitals 

should be built on tall pile�, so as to be above the fever stra
tum. But where hills are near, the best remedy will be to 
carry the patients up to 8. hight of 500 feet. 

_ ..... -
FROM the experiments of "-. F. Donkin, it appears that 

the Sprengel pump may be made to give an exhamtion down 
to rooto-o-Olr in its simplest and most convenient form, 
namely, without an air trap and with an india rubber joint 
immersed in glycerin; but that if a very complete exhaus
tion is required, the air trap must be used, and the vessel to 
be exhausted must be sealed hermetically on to the pump. 
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A NEW THEORY OF THE FORMATION OF DIAMONDS 

The natural history of the diamo nd is one of the puzzles 
of geology, the place of its origin being until recently as 
great a mystery as the manner of its forma.tion. Happily, 
however, the first part of the problem has been solved; the 
diamond has been tracked home; and though the process by 
which it attained its crystaline iJolation remains as obscure 
as ever, a clue. at least, has been gained to the conditions 
of its dt-velopment. 

We need hardly remind our readers that in South Africa 
diamonds are found under two very dissimilar conditions: 
first as water· worn pebbles associated with pebbles of quartz, 
agates, ziiolites, and the other common attendants of the dia
mond in other localities; second, in circum�cribed pits or 
shafts filled with a chalky or clayey earth, more or less har 
dened. The fllmous Colesberg Kopje is a fair example of 
the latter sort, several of which have been diMcovered in the 
Vaal River country. In all these cases, the diamond bed is 
surrounded by a rim of rock dipping outward from the cen
ter, but attaining within a short distance the horizontal 
position characteristic of the rocky strata of the district. 
Ir:side the rim or "reef," as the miner!! call it. the diamonds 
are found at home and untraveled; outside they are absent, 
or occur only ill layers of gravel, itacolumite, or other pro
ducts of running or dashing water. 

That the gems within the shaft have rested undisturbed 
since their formation, save by the pick and shovel of the 
miner. is attested by the nature of their matrix, which at 
Colesberg has been mined to the depth of two hundred feet 
without any apparent decrease in the richness of the yield, 
by the sharpness of the edges and angles of tlie crystals; 
and still more by the tendency of the gems thus found to 
check, flaw, and even explode with violence on being brought 
to the surface and subjected to the action of light and air. 
No such accidents occur to diamonds found in drifts, for 
the simple reason that they are the survivors of a similar 
process of natural selection, all their sensitive comradea 
having been eliminated by exposure in past ages. 

Obviously, if we can decipher the geologL:al history of 
these singular diamond beds, a very long step will be taken 
toward the solution of the question how the diamond ori
ginated. 

The record begins apparently at a time when the great in
terior basin of South Africa, in which they occur, was the 
bed of a vast inland sea. The physical geography of this 
region reminds one of our own Utah basin. There is first 
a mountain ridge from 4,000 to 10,000 feet high, roughly 
following the line of the coast, except where it crosses the 
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continent toward the equator, broken only by the Orange and 
Limpopo rivers which drain the basin. Toward the sea the 
descent is abrupt, often precipitous; in ward, the slope is gra
dual, sometimes almost imperceptible, the bottom of the basin 
lying several thousand feet below the average crest of the 
rim. Everywhere throughout the interior are abundant and 
unmistakable proofs of the former presence of water, filling 
the basin as a vast inland sea, at one time the scene of great 
volcanic disturbance, more recently of a process of desicca
tion like that which turned the Sahara from a sea to a desert, 
or that which dried up the sell. of fresh water which, but a 
little while ago, geologically speaking, filled the now arid 
Utah basin to the brim. 

The period of diamond production appears to have been 
while the sea prevailed, their distribution in the gravels 
resulting from the subsequent movements of water,to which 
the widespread gravel beds bear witness. While the sea 
yet filled the basin, volcanic action was going on more or less 
vigorously, evolving gases, rendin� the overlying rock, and 
producing all the other well known effects of igneous dis
turbance. Among the minor effects we can imagine the 
formation of vents or crates, to be filled, when the violence 
was passed, by the silty deposits of the sea bed, washed in 
by returning water. 

Here, then, we have the conditions of future Coles berg 
Kopjes-miml8 the diamonds. 

Let us follow the process a little further. A constant pro
duct of volcanic action, we know to be carbonic acid gas, 
which contains the basis of the diamond combined with 
oxygen-a gas capable of being liquefied by the pressure of 
a column of water less than fourteen hundred feet high, and 
the ancient South African Sea was several times that depth. 
We know that this Bame gas is frequently imprisoned in the 
soft mud of stagnant pools, where it lies unabsorbed, escap
ing as bubbles when the mud is disturbed. It is not unrea
sonable to assume that the less energetic discharge of thi� 
gas from the heated depths below the sea bed might be 
stopped in the muddy filling of the vents, where, liquefied 
by thQ rressure of the superincumbent water, it might 
remain until deprived of its oxygen by some proce�s of 
Nature's chemistry, leaving the free carbon to crystalize as 
the sparkling gem so eagerly sought for by the miner. 

This, of course, is a mere hypothesis, for we know of no 
process by which the oxygen could be so withdrawn; but in 
every other respect the supposition is based on known con
ditions, and there is apparently no other way in which the 
raw material of the diamond could be so readily distributed 
in crystalizable condition throughout these natural diamond 
factories. The matrix in which the diamonds are found is 
unquestionably of aqueous origin; and we know, from the 
vegetable and other substances found enclosed bv diamonds, 
that they could have been formed only in the presence of 
water. The two seem, therefore, to be contemporaneous. 

It is a well known fact also that diamonds sometimes con
tain cavities enclosing a transparent liquid. We have seen 
It stated, but are not sure of the authority, that diamonds of 
this wrt have been bl'okeh and their contents found to be 
carbonic acid : a fact which, if true, would add materially to 
this new theory of their formation. 

------------.�'.�'4. ____________ _ 
THE EXPLORATION OF THE LIBYAN DESERT. 

Nearly a year ago the staid citizens of Leipsic gathered in 
crowd s in their streets to stare at two queer-looking wagons 
which were remarkable for enormous hight, and which were 
slowly dragged through the city en route for the Austrian 
port of Trieste. These were the water carts of the great 
expedition, soon to start for the exploration of the Libyan 
desert under the command of the intrepid German traveler, 
Gerard Rohlfs, of Weimar, and under the liberal patronage 
of the Viceroy of Egypt. From the European journals of 
the day, we gleaned a brief account of what the explorers 
proposed to accomplish, which, in the first number of our 
last volume, we laid before our readers, mentioning, at the 
same time, the departure of the caravan for the oasis of 
Koufra, in the center of the desert. Brief notes of progress 
have since appeared, but in so disconnected a form that 
little could be learned from them. Mr. Bayard Taylor, in a 
recent letter to The Tribune, now states that the expedition 
has returned, and gives an outline of its journey into the 
interior of the vast but little kno wn African continent. 

By New Year's eve, the party had reached the oasis of 
Farafrah, hitherto unvisited by any European since Cailli. 
aud in 1819. Here they celebrated the holidays, and asto
nished the natives by kindling a magnesium light; and then, 
after a rest of three days, started on the more arduous por
tion of their journey. A week's travel brought them to a 
sudden and astonishing change in the scenery, the chronicle 
of which reads more like a page from the Arabian Nights 
than a sober scientific statement of facl.'!. "On both sides, " 
says the writer, .. arose detached limestone rocks, increas
ing in hight as they advanced, and ,ssuming the wildest 
forms. It was a labyrinth of lion�, sphinxe�, pyramids, 
obelisks, even semi-human statues. extending for miles. 
Then followed a colossal gateway of rock, the summits of 
which were 1,500 feet high. When this was traversed, they 
entered a second and still grander laayrinth, terminating in 
a second gateway, the towers of wh1ch overhung the cleft 
between them. The way then widenej ; the tremendous walls 
of rock fell apart. and the path deseended toward a sandy 
plain. In another hour there came a fresh surprise : the 
final descent to the level of the oasis lay before them; the 
vast, mournful, sandy landscape vanished as by a miracle, 
and wheat fields of deepest green, dark palm groves, white 
walls and minarets sparkled in the light of the sinking 
sun. " 

This was the oasis of Dakhel, 8 large area of garden land 
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inhabited by 17,000 people. Near the town a large number 
of powerful springs burst from the earth, the water being 
at a temperature of 110°, and carried by irrigating canals 
over many miles of soil. A stratum of chalk underlies the 
whole oasis, and, wherever pierced, there a spring rises. This 
water, it has been supposed, came from the Nile; but the ex
amination of thQ explorers upset the theory, and proved its 
derivation from an independent source. 

Four days' journey frJm this favored region brought the 
expedition to a poor camel pasture, destitute of water or 
trees, which was believed to be the supposed oasis of Zero 
zoora. A further march of two days to the southwest showed 
that no further progress could be made. Nothing but moun 
tains of shifting sand was �efore it : nowhere a foothold 
even for the broad-footed ca41el. Several attempts were 
made to penetrate this terrible regioIl, but without avail; so 
the expedition skirted along the sand sea to the northward 
seeking a crossing place. This was found in lat. 25° 11' N. 
and long. 27° 40' E. , and the locality was named Re!JwJfld 
(rain field) on account of a steady two days' fall of rain 
there encountered. Steering a course by compass and astro 
nomical observations (there was not a vestige of a trail), the 
explorers continued onward. The weather, it is saH, became 
unexpectedly cold, varying from 29" to 23° Fah. in the morn 
ing; ice was formed upon vessels of water. Finally on the 
20th of February, the oasis of Jupiter Ammon in Northern 
Libya was reached . 

The journey from Dakhel to this point occupied thirty-six 
days, during which period not a single well was reached 
although a distance of GOO miles was traversed. The iron tanks 
carried contained a plentiful supply of water for men and 
beasts during all this time. When it is considered that no 
other traveled route in all the Sahara has a longer space than 
a seven days' journey without water, the possibility of pene 
trating almost everywhere by the aid of Rohlf's device be 
comes evident. 

The oasis of Jupiter Ammon was found to have a depres 
sion of 100 feet below the Med iterranean level. From this 
point the expedition went to the great oasis of Kharieh, 100 
miles south and east, where photographs of the Egyptian 
temples were made. The inscriptions on these ancient 
monuments, it is said, give the names of eight Libyan rul
ers which have never hitherto been found recorded . 

By April 15 , the expedition had returned to Cairo, after 
traversing 1 , 700 miles of desert, two thirds of which distance 
was before totally unexplored. The oasis of Kufrah was not 
reached, nor is it believed that the same exists; and even if 
it did, the vast sand sea would prevent its practical connec
tion with Egypt. 

The results of the labors of the expedition are, in detail, 
said to be rich in scientific discovery. In general, however, 
the problem sought to be solved has only been negatively 
answered; that is, it is proved that the Libyan desert is ab
solutely uninhabitable, and cannot be explored without the 
most careful preparation, and good luck added thereto. 

------------__ .�'.'�.4. __ ----______ _ 
CAN YOU SWIM 1 

We do net mean : Can you swim for fun, or for sanitary 
refreshment; but can you swim for your life, with your boots 
on'! 

Swimming as an accomplishment is common; we should 
like to say common enough, but that would not be true so 
long as there remains a single individual who I:'l.nnot swim 
at all, and unhappily such individuals are numerous. "Ve 
can say, however, that swimming as an accomplishment is 
common compared with the art of swimmir:g �.s a safeguard 
against drowning. 

This is a distinction with a difference. There are multi
tudes, who are quite at home in the water in Nature's cos
tume or with a light bllthing dress on, especially when they 
know how far it is to the bottom and how far to the shore, 
who would go to the bottom with discouraging haste if 
suddenly pitched overboard in a strange place with their 
usual clothing on. The conditions are entirely differen t 
from those of ordinary swimmIng; and to one unaccustomed 
to the feeling and effect of clothing in water, the difference 
is very apt to nullif, for the moment all Lis experience as a 
swimmer. The consequence is a sudden loss of self-con
trol, which too often results disastrously, whereupon the 
friends of the victim marvel that such a good swimmer 
should drown po easily . 

An accident of this sort occurred but a few days ago. 
The victim was the master of an excursion steamer, a good 
swimmer, his numerous friends say; yet when he found him
self in the water unprepared for swimming, he acted as 
wildly as one wholly unable to swim.  ,\Vith all his swim
ming, he had probably never been in thfl water before in full 
dress; and the confusion of mind which ensued, when he found 
his limbs muffled with clothing, his buoyancy redu('ed,and all 
the usual conditions of swimming changed, kept him from 
making good use of the knowledge he possessed. So he 
tired himself and strangled himself with frantic struggles, 
and went to the bottom before a boat could reach him, 
though it was near enough to have saved one who could not 
swim at all, had he been cool enough to keep perfectly still. 

The moral is plain. With all your swimming practice, 
don't neglect to accustom yourself to conditions such as you 
will be pretty sure to find yourself in should you ever have 
occllsion to swim for your life. Wben you can keep your  
self afloat with heavy boots on, when you can tumble ont of 
a boat in ordinary dress and strip in the water, and not waste 
your strength in suicidal attempts to overcome the resist
ance of clothing that cannot be removed, then you can safely 
answer in the affirmative the question: Cp.n you swim? 

There is a forceful proverb about teaching old dogs new 
tricks. We do not imagine that many adults will aot upon 
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the suggestion we have made. But  the boys will, i f  they have 
half a chance. And we would urge upon parents the pro · 
priety of allowing their sons to vary their watery sports in 
the way we have describtld. They cannot put their old 
clothes to b �tter use. We can say from perdonal experien ce 
that the bJYs will like the fun, and that they will never regret 
the saving knowledge they will gain by it. 

Of course we would not exclude the girls from such know
ledge, if circumstances are at all favorable. At least let 
them learn to make the most of the temporary advantage 
their clothing offers for buoyancy, and also how to relieve 
themselves of entangling skirts in caS3 of emergency. 

. .• � .. --------------
PROFESSOR HUXLEY AND HARVA RD. 

The rumor that the Faculty of Harvard University are en
deavoring to secure Professor Huxley as the successor of 
Agassiz is making, it appears, quite a breeze among the En
glish scholars. The Academy, one of the ablest literary pe
riodicals, hopes there is  no truth in the statement, and asks, 
" are the English universities so rich in really eminent pro· 
fessors, and so poor in money, that they can or must allow 
Professor Huxley to go to America to find leisure to work ? 

The universities are 80 rich that they could beg
gar the whole world. \Vill they allow themselves to be beg
gared by Harvard ?" 

We do not agree with our contemporary in its intimation 
that money would ba the mainspring of Professor Huxley's 
action, should he consent to occapy Agassiz' vacant chair. 
'fhe work of such men is not to be measured in pecuniary 
compensation, nor does it belong to any country, but to the 
entire world. We greatly mistake the spirit of our Ijreat 
modern investigators if, should they d etermine that they 
could accomplish greater ends and achieve greater triumphs 
in the cause of Science by changing their abodes to the re
motest corner of the earth, either a feeling of patriotism or 
a desire to make money would deter them from accepting 
the duty. Professor Huxley's decision, we venture to say, 
will be based on the question of where he can do the most 
good, not on the matter of pecuniary gains. . . ..  

DISAST ROUS FLOODS . 

The two heavy floods which have recently occurred at 
Eureka, Nev. , and Pittsburgh, Pa. , have been so terribly 
destructive to life and property that they may be fairly classed 
among the extraordinary calamities of the year. They are 
beeide  phenomenal in their nature, one being due to a greatly 
overcharged cloud breaking against a lofty range of moun 
tains, and the other to the meeting of two vast masses of 
vapor which united in a deluge which is described as re
sembling the descent of a torrent. Both storms appear to 
have been local ;n destructive effect, although heavy rains 
and freshets have taken place over Ohio, Indiana, and Ken
tucky, and have everywhere caused damage. 

The report of the �evada deluge states that, within ten 
minutes after the beginning of the rain, Eureka was flood
ed . The water poured through the streets for half an hour, 
tearing up houses and uprooting trees, damaging property 
in th 3 end to the extent of $100, 000, and killing twent.y peo 
ple. 

In Pittsburgh, the destruction was much more extensive. 

J titutifit �lUtdtau. 
evening tides vary considerablH in hight. The intervals 
also between successive high and low waters may be very 
unequal. The irregularities are due to the moon's declina
tion, as, when the moon travels to the north of the equator, 
the vertex of  the tide wave follows her, giving the highest 
point of one tide in the northern, and the highest point of 
the opposite tide in the southern, llemisphere. Hence, when 
the moon is in northern declination, the tide at any place in 
the northern hemisphbre caused by her upper transit will ba 
higher than that caused by her lower transit. This varia
tion in the hights is c �lled the diurnal irregularity, and has 
a period of one lunar day. 

The effect of this phenomenon is to materially modify the 
tides, more especially on the Pacific coast and in the Gulf of 
Mexico. In the latter, ho wever, the tides vary greatly ac
cording to locality. On tae coast of Florida, from Cape 
Florida around to St.  George's Island,near Cape San Blas,the 
tides are of the ordinary kind, with a large diu rnal ineq uality. 
From St. George's Island, in Appalachicola Bay, to Dernitlre 
Island, they happen but once a day, that is ebbing and flo w
ing once.in�24 hours. At Calcasieu entrance,the double tides re
appear,and exist for some days about the period of the moon's 
greatest declination. The tides are double at Galveston. At 
Aransas and Brazos SantIago, the single day tides are at per · 
fectly marked as at Pensacola. The probable cause of these 
discrepancies is the formation of the islands and entrances. 
If the tides arrive at the same place by two different chan
nels, and one of them is retarded six hours behind the other 
by traveling a longer route or through shallower water, the 
semi diurnal tides will be destr()yed through interference of 
the waves, the high water of one being opposed to the low 
water of the o ther ; the diurnal inequality will, however, not 
be destroyed,  but merely modified in hight and time, leaving 
a single tide in the lunar day outstanding, which is small in 
amount. This is doubtless the case at Pensacola, where the 
mean tide is but one foot, and the extremes of rise and fall 
one and a half feet and four tenths of a foot. 

In this connection, we may add that to the difference in 
tides of the Atlantic and Pacific oceans is due the erroneous 
idea that the level of the latter body of water is the higher . 
At Panama the tides rise over twenty feet, while at Aspin
wall about as many inches is the limit. The mean tide, how
ever, of both :Jceans is the same. . .... . 

FRACTURE BY LONG-CONTINUED JARRING. 

In one of the articles recently published in the SCIENTIFIC 
AMERICAN, the well known iact, that a long continued suc
cession of even moderate shocks, or j arring, sometimes pro
duces rupture in even large masses of iron, was illustrated 
by the account of the breaking of one end of a very large 
shaft at the Morgan Iron Works, while the other end was 
under the hammer. We are now indebted to the same au
thority for the account of a sim ilar incident, which occurreu. 
at the West Point Foundery some months ago. 

In forging masses of iron of such shape that they are dif
ficult to handle, it is usual to wehl to them a porter bar, by 
which they can be moved about conveniently until they are 
nearly finished , when the bar is cut off and laid aside un til 
again required for a similar purpose. The same bar IS often 
kept in use many years. 

9 7  
nomenon is not an uncom mon one ; but it is not yet wel l  un · 
derstood, and demands careful in ve8tigation by the use of t b.e 
best known appliances and the application of scientific me·  
thods. The subject is one of great importance. Tne break
age of railroad axles in this manner h!l.S probably �acrificed 
many lives and much valuable property. 

Could it be definitely ascertained what amount of defor
mation carries thOde particles which are most strained be
yond their limit of elasticity, and could rules and formulre 
be obtaineu. which should express the exi sting relalion in 
such cases, between the resisting power of the material and 
the forces of im pact and inerti � which thus attack it, a most 
valuable addition to our kno wledge would be made. At 
present we can only adopt, ag  a general principle, the rule 
to make parts, exposed to shock:, of such form as will dis
tribute resistance as uniformly as possible throughout the 
piece, and to adopt every practical method of reducing the 
violence and frequency of shocks and jars. The most elas
tic materials are best fitted to withstand this kind of stress. 

--------------.� .•. �.�.-------------
ENGLISH FOOD ADULTERATION. 

The English Adulteration Act imposes a fine for the selling 
of any adulterated article as pure ; and also provides that 
any mixed materials, such as mustard, cocoa, etc. , shall be 
designated by a label setting forth the fact. A large number 
of dealers have attacked this law, stigmatizing it as unfair 
and coercive, and a parliamentary committee is now inq uir 
ing into its workings. The evidence thus far adduced is liOt 
only interesting in itself, 'lS showing the many falsifications 
of the commonest articles of food, but is of especial import
ance to American dealers, inasmuch as it is stated that it is a 
common practice for the owner of a spurious article on the 
other side of the Atlantic, on finding that it is in danger of 
seizure under the law, to lose no time in getting it aboard a 
steamer for New York. In this way, it appears, from the 
statements of the New York llerald',1 London correspondent, 
that shipments of spurious teas, adulterated wines and 
spirits, and fraudulent packages of  Roman cements, together 
with a number of other commodities, all more or less adul
terated, find their way to our markets. 

Tea is doctored in order to improve itl!! appearance, increase 
its bulk, and add to its weight. For the two last mentioned 
purposes, finely ground quartz and iron or steel filings are 
employed. Catechu gum, an astringent substance, is also 
u8ed, but the favorite ingredient Beems to be " lie " tea, or 
old tea leaves once used and then worked over. This is mixed 
with low grades of new tea, and placed in cylinders nnder 
steam, together with a quantity of carbonate of  magnesia, 
Dutch p ink, and PruBsian blue. The adulteration with " lie" 
tea is usually done in China before export, but the " facing," 
as the coloring is termed, is performed by neople in England 
who become skilled in the fraud as a business. The dealers 
face the tea to render it b ack or green, according to the de
sire� of customers. Out of 170,000, 000 pounds of the com
modity annudly consumed in England, it is asserted that 
one fifth, or about 35,000,000 pounds, is op�n to suspicion. 

British wines, according to the testimony of several ana
lysts, are largely adulterated with potato spirit ; sherry is 
doctored with sulphuric ether, and to other liquors fusel oil 
and French treacle or brandy, which is often nothing more 

From the descriptions giv�n of the rising of the storm, two 
great black clouds appeared at oppo;lite point8 of the com
pass and slowly approached each other. Blinding flashes of 
lightning shot between them as they neared , until the gra
dually narrowing space appeared a mass of fire. The meet ·  
ing was heralded by a terrible thunderclap, followed by a 
few heavy rain drops, and then do wn poured the deluge 
with fearful fury. Pittsburgh lies at the junction of two 
rivers, and its suburbs, built on the hillsides and valleys ad
j oining the streams, are traversed by gulches and natural 
water courses, which form channels for the rain to run off. 
Several ravines empty into Butcher's Run Valley, about two 
miles north of the center of Alleghany City, along which 
numbers of houses had been erected. Here the damage 
began, and the flood rushed down the bed provided for it by 
Nature, s weeping away everything in its path. In other 
valleys deluges appeared, working like disaster, and small 
streams suddel!ly became roaring torrents. Over one run, 
two new iron bridges and five wooden ones were carried off. 
L uge salt works, refineries, and factories were destroyed , 
and barges and vessels in the rivers were torn from their 
fastenings and swept away. The total loss of  lile is plaCEd 
at 219 persons, and a roug-h estimate places the pecuniary 
1088 at $3,000,000. 
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Both floods , b esides being owing to the phenomenal circum · 
stances mentioned, were also greatly due to the situation of 
the towns, Eureka, at the foot of the mountains, receiving 
the deluge pouring down their sides ; and Pittsburgh, also 
in a valley surrounded by high land , lay in the path of the 
torrents which naturally sought to empty into the rivers. 

• ••• • 
TIDES IN THE GULF OF MEXICO.  

A correspondent asks us wh ether g be true that at Pensa
cola, Florida, there is but one daily tide, and inquires 
whether, if such be the fact, how it is that at Havana, Key 
West, and other points in proximity, the tides take place 
twice a day in the ordinary manner. 

Professor Bache, in his coast survey reports, mentions that 
the tides of the United States are divisible into three distinct 
classes. Those on the Atlantic coast are of the ordinary 
type, ebbing and flowing twice in twenty-four hoars, and 
having but moderate differences in hight between two suc 
cessive high or low waters, one occurring before and the 
other after noon. Those on the Pacific coast also ebb and 
flow twice in twenty-four hours, but the morning and 
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The above sketch represents a porter bar thus used at the 
West Point Foundery, as nearly as can be ascertained, about 
twenty years. The large mass of iron, A, measuring, in  
section, two feet eight inches ,by one foot nine inches, and 
four feet and a hal f long, weighing over four tuns, could not 
well be handled on acc�unt of its weight and its awkward 
shape. This porter bar was therefore welded on it, as shown 
in the sketch. The w hole mass was then slung by the chain, 
in which it was nearly balanced when the point of support 
came at C, ten feet from the larger end and fifteen feet from 
the smaller end. While the hammer was at work upon the 
forging, the bar suddenly broke at a point ten feet from the 
smaller end,  B. 

The appearance of the fracture is described as highly 
crystaline and a clean break. The piece thus broken off 
weighed, probably, a tun and a half. The force which, ap
plied at the extremity, would have been required to break it 
off by a steady pressure, would have been at least twelve 
tuns. The cause of this remarkable accident i s ,  as has al 
ready been explained. the gradual separation of particles 
by successive shocks, each of which forces them a minute 
distance beyond the limit of elasticity. This action continu
ally repeated must, sooner or later, produce rupture. al
though the effec\ of e .. ch shock is quite imperceptible to 
the senses. The most singular and least understood pheno
menon is the stracture of the metal at the surface of frac
ture. It is by no means well established that what are de · 
�cribed as crystals are true crystals, or even that wrought 
iron can have a crystaline structure under any circumstances , 
as a crystal has u�u&lly, if not invariably, definite axes and 
facets, making fixed angles with each other, and the crystal, 
as a whole, is without a semblance of ductility. This phe. 

than beet roo t spirit colored and flavored. Beer is now com
paratively pure, and the main adulteration is simply water. 

In butter, often as much as forty per cent of water is 
found ; patent� have recently been obtained for a compound 
called " butterine ;" and two other artificial mixtures, kno w n  
as " Australian " and " Dutch " butter, have appeared i n  the 
markets. The Australian stuff is bone fat extracted by 
steaming refuse bones. It sells for fifteen cents p.r  pound , 
and smells horribly. Dutch butter is a mixture of genuine 
butter and American lard. There is, beside, a French but
ter, compounded of drippings and kitchen stuff colored with 
annatto. 

Corn flour, a material largely used for food for children , i� 
described as generally worthless and unhealthy. Thirty
three out of seven thousand grains, a pound, one ana,]yst 
states as the proportion of nutritious matter contained, where 
there should be at least eight or nine hundred grains. The 
article is nothing more than starch, a fact proved by the cir
cumstance that � dog fed upon it died of starvation. 

Other well known adulterations in bread and milk are 
noted ; but as these commodities do not come under the head 
of possible exports, allusion to them is unnecessary. 

-------------.� ... � . •• -------------
J. H. says: "Please call the attention of your numerous read

ers to the great danger of buying cheap cans, fo r fruit, vegeta 
bles, etc. , as a mixture of lead llnd tin is used for their manu
facture (instead of the bright tin),by unprincipled manufact
urers. " 

-------------.� . . � . .. -------------
IT is only by the thorough study of details and their mas

tery, that one can hope to attain eminence or position in any 
profession.--Graltam Smith . 
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I M P ROVED VERTICAL BOILER. 

We give herewith an engraving of a vertical boiler, ex

hibitE d at the recent exhibition of fuel eaving appliances at 

Manchester, England. Tlte Engineer, from which we select 

the illustration, states that the details of construction will 

be obvious at a glance. Fig. 1 and plan �how an ordinary 

boiler ;  Fig. 2 and plan show a boiler in which the whole out · 

er shell is enveloped in a smoke box which can be lifted off 

in a moment. Internally the boilers are nearly alike. Ver

tical water tubes are fixed in the fire box. This has been 

done before repeatedly, but not as in this case. The tubes, 

instead of being bent and fitted directly into the tube plate, 

nc.2 

are fitted into malleable castings, as shown, in groups. These 
castings are tapered and ground at the outer ends or legs, 
and these tapered ends are drawn into slightly conical holss 
in the fire box, by the bolts and nuts passing through the 
OUtH shell, as sho wn. Any tube, or rather any group of 
tubes, can be taken out by removing the nuts on the outsid'3 
o f  the boiler, and, on withdrawing the bol ts, allowing the 
group of tubes to descend into the fire box, whence it can be 
taken for repairs or renewal of tubes. 

It will be seen that the arrangement is cheap and simple, 
and we understand that several of these boilers which are 
at work have given very satisfactory results. The mallea
ble castings appear to stand very well, and give no tro uble 
of any kind. The facilities for manufac;ture are obviously 
great, and the boiler deserves extended a doption. 

_____________ .�I.� . .. -------------
English a n d  A lnerlc a n  Ralhvays C Ollll)ared. 

The French government S'lme time ago directed M. Male 
zi£ ux, chief engineer of roads and bridges, to prepare and 
submit a thorough report upon the congition .cost, operation, 
etc. , of all the Englifh railways. This w ork has lately been 
completed, and p ublished in the offi cial journal of the French 
Engineers,the Annales des Ponts et Clw1I88ee&. Its interest to 
American readers is enhanced from tb e fact that a couple of 
years ago M. Malezieux v isited the United States, and com
piled a report upon AmHican t ngineering structures, and 
tuat in presenting this ,  his second report, Le has drawn 
largely upon the kno wled ge gained across the Atlantic to 
institute comparisons between the railway systems of Eng
land and the United States. 'Th e  resulis of his examination 
' !lto the comparative cost of working shows that 57,040 
miles of railroad in the United S tates produced, during the 
year 1872, an average gross receipt of $5,160, which sum is 
j ust  half tLat gained in E n gland. This amount is divided 
between passengers a n d  freight in the proportio n  of 28 to 
72, in place of 44 to 5G ill the latter mentione d  country. It 
will be noticed that the passenger travel in England is as 
exceptionally large as is the freight tran sportation in the 
United States. 

The working expenses, which in England may reach 50 
per cent of the gross receipts, in the United S .ates are 65 per 
cent. The net earnings then are but 35 per cent in the lat 
ter country against 50 per cent in the former. This, how
ever, r�preBents 5 ·20 per cent of the expense of construction 
in the United States and but 4 75 per cent in England,which 
the au thor ascribes to the fac& that the cost per mile averages 
$55 ·683 in the Unite d States, while in England it is $170,645. 

These figures all refer to January 1, 1873. Of the cILpital 38 
per cent is obtained by loan in England, and 48 per cent in 
America. Bondhold ers in the United States obtain an 
average revenue of 6 ·7 per cent against 4 '25 per cent in Eng. 
land. Dividends distributed to stockholders represent in 
America but 3 ·91  of the capital obligations, in place of 5 ·14. 
The difference of these figures is considerable in view of the  
irrpgularity in value of capital in the two countries. But in 
America, says M. Malezieux, railroads give such additional 
value to land, mines, and natural resources that capitaliste 
whose funds are engaged in the most. varied enterprizes a.re 
content with the smallness of the revenue. But he con-
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HILL'S VERTICAL BOILER. 

siders that, without the aid of land subsidies and the contri 
butions to loans to the roads by cities, the development of 
American railways would not have been 80 extraordinarily 
rapid. 

-------------.�, .. �.-------------
IMPROVED CROW AND TA MP!NG BAR. 

To workmen who, in the course of their labor, find 
it necessary to transport It kit of heavy tools from place 
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inventors, Messrs. Allen 'Vright and Albin F. Tew, o f  West
field, Chatauqua county, N. Y., propose making the handle 
plut o f.  the bar tubular and of sutlicient d iameter to Buit the 
hand naturally. The tam ping attachment, D, crow, C, and 
claw, D, are all provided with Bcrew sb auks, so that they 
may be readi�y attached to the handle . A head is secnred 
to the upper portion o f  the latter either permanently or de
tachably, and serves the ord inary purposeR. 

-------------.�,. �,.--------------
Tbe Gre at Centen nial Exhibition. 

The Director o f  the Centennial Commi ssion o ffi cially an
nounces that the exhibition will open April l!l,18ili,and close 

r ' i;i, J 

October III following, and has iB�ued a circular containing 
the general regulations for exhibitors. Articles to be en · 
tered are d ivid ed into ten departments, as tollows : 1. R�w 
materials, mineral, vege table, a n d  animal 2. Materials and 
manufactures used for food ,  or in the arts . the result of ex
tractive or combining processes. B. Textile Rnd felted 
fa brics--apparel, costumes and ornaments for the person.  
4. Furniture and manufactures of general use in construc '  
tion a n d  in dwellings. 5 .  Tools,  implements, machines and 
processes. G. Motors and transportation. 7. Apparatus 
and methods for the increase and d iffusion of knowledge.  
8. Engineering, public works, architecture, etc.  n.  Plastic 
and graphic art.s. 1 0. Objects illustrat i n g  efforts for the 
improvement of the physical, intellectual , and moral cond i 
tion of man. 

Appl ic'1.tion for space must be made to the Director Gen
eral. There will be no charge for the same, hut exhibitors 
must provide their o w n  show cases,  shelving, countu 
shafts,etc. Transportation,etc. , is at  the expen ie of the ex
hibitor. Good s will be received from .Tanuary 1 , 1876, a n d  
none will be admitted after March 3 1 ,  1 87G For heavy ar · 
ticles Hqui ring fonndations ,  arrang�mentB should be made 
as Boon as the bUIldings ard begun. Patent medicines,  em
pirical prod uctions of any nature, and dangerous enbe tances 
ard excluded. t:lketches, dra wings, or pl.Jo �og raphs of en
tries will not be permitted, except by j oin t aspent of  the ex
hibitor and the Di re ctor ('I ,neral. H o o d s  must remain until 
the c ose of t h e  expositio n ,  but � ubse qu€ D tly m u � t  be 
removed before December ill , 187G.  A l l  commu n i cation s 
should be add ressed to the D i re ctor U aneral, International 
Exhi bition 1876, Philadelphia, 1'a. 

------------.. �, . �, .. -------------
Tbe Ne,v York State ,l g r f c llltllral Fair. 

The New York Sta'e Agricultural Socie ' y  annOUDces t.hat 
its thirty -fourth annual fair will be held at  Rochester. N. Y. , 
from September 1 4  to 1 8  n ext. Entries close on Augu st 15.  
A very large number of premiums are offered, especially for 
fine cattle. Manufactu rers of agricul l Ural implements w ill 
doubtless find i t  t o  their ad vantage to exhibit, aR the fair 
will attract a large gatbering of farmers from all Jlart� of 
New York, Ohio. anrl. Canada. We notice that a gold medal 
is offered for a combination of machinery, dr iven by steam, 
for plowing or otherwiRe p reparing the ground for powing. 

to place, the invention herewith illustrated will prove The requirements are that Buch mach inery shall do 68 
quite convenient, as its object is materially to reduce the good and BS cheap work as is  now commonl y  done by h orse 
weight of the implements, while, at the same time, caus· l power, and shall be adapte d for use in the State of New 
ing them to be less expensive and to occupy less space. The York. 
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AUGUST 1 5 , 1 874. J 
A WAT E R  BELT FOR T RANSM I T TING MOTION. 

A curious mode of transmitting motion by means of a 
water belt is re p resented in the annexed engraving, which 
we extract from the Rewe IHd ll8trielle. The device is that 
of an English inventor, Mr. J.  R �bertson , and is  said to 
work with perfect freedom from noise and vibra.tions. The 
piston of the engine is connected with the driving shaft. A, 
on one ex tre mi ty of which is attached a large holbw pulley, 
B. 'l'lle outer face of the latter is cut awai from the center 
so as to leave only a f hnge of the width shown at U. Through 
the opening passes 
the shaft of a fan 
blower, D ,  on which , 
and inside the hol
low puU "y, is a pallet 
wheel, C. rhe pal
lets on the latter do 

not touch the inside 
of the hollow pul. 
ley. 

1 ' 1 I i 

loon attained a great altitude. The unfortunate inventor 
had constructed a pair of wings made of cane and silk, each 
37 feet long by 4 feet wide, and also a tail 18 by 3 feet in 
d imensions. The wings were inserted into two hinged 
frames, which were attached to a wooden stand, upon which 
the aeronaut stood and manipulated them by means of levers. 
The theory was that, when started from any high altitude, 
the machine would reach the earth by a very genUe incline, 
passing over a great distance and eventually landing with
out concussion. At a first trial of tile device, on beivg 

b 

.B 
R 

, .  

IJ 

I I I 

In operation the 
water, a, of which a 
small quautity i s  

placed in the pulley , 
n, is caust d, by ce l3. 
trifugal force, t o  

spread itself against 
the inner periphery, 
and to be carlitd 
around with the 

wheel. Into this 
wat •. r, as s b o wn in 
the sectional vie w on 
t h e  left, the  pallet� 
on whetl, C, dip, an d 
are thffeby acted 
upon by the force o f  

the Eamp, causin g  the 
wbeel ,  C,  to  rotate , 
'I'he hollow pulley is 
of sheet iron , and is 
revoh'ed at th e rate 
of 500 tm n s  rer mi

nute. N o  water what- WATER BELT FOR TRANSMITTING MOTION, 
ever, i ', is stated . i s  

ej ected from the appiu· .. tus ,  and it is  only necessary to supply 

the small amount loet by evaporation to keep the device in 
working order. 

------------.... � .... � .... -----------
A luerleun Inventive ("" n l u 8 .  

In Switzerland no patent law exists, much to the di.gust 

of native inventors. who are obl iged to seek protection for 

their improvements in i his and other countries ,  Mr. Adolph 

Ott, a native of S wit zerland, but long resident in Ne w York, 

is now at home, laboring to procure the passage of patent laws 

by the Diet, and has lately published at Zurich a pamphlet 

on the subj ect, in which he makes the follo wing tribute to the 

innntive genius of America : 
" No nation can boast of having accompliphed so much to

wards the general progre� s of industr y  as the American. If 

you make inquires about the origin of the most imp01tant 
improvem ents in any branch you please, you will find in five 

cases out of ten that it was made on the other side of the 
ocean. In our bOllsteel watch industry the substitution of 
macbines for manual labor took place only through the im
pulE e given by Americans. 'r h e  modern �ystem of grain mills 
is of Yankee origin , and so is the whole india rubber indus
try, The present system of the con struction of iron bridges 
is the resuH of American genius. Look at the boring machine 

that pf'rforms its work at the St .  Gothard tunnel uninter · 
ruptedly; it came to us from the other side of the ocean, and 
so did the ry 3tem of electr ic blasting. As to the printing tel 
egrap'l, it is due to ProfeSfor Samuel F. B. Morse, an Ameri
can who died recently_ The system of railways like that on 
the W gb i  Kulm, which promises to be of so much importance 
to S witzo.rland ,  was inve nted by Mr Sylvester Mar�h , a Xew 
E�gland man. ·With regard to fire arms , the Gnited Slates 
has p resented us with the m ost important im provements. 
The best wood- worki n g  macbinery is of American origin, this 
being also the case witb numerous agricultural implements, 
not to speak of household machines. '1'0 a western man, Mr. 
Samuel Danks, we owe the mechanical puddler . an invention 
in the manu facture of iron which i s  only second in impor
tance to that of Bessemer. In an art icle in the Jo u l'l/ al  of t!w 
Iuternatiol l ul  Erpo8itioll ,  the well known engineer Perels calls 
the AmtJ ican macuines  for making tool s f ent to the Vienna Ex
hibiti on "perfect iustruments of preci sion , " and accord ing to 
him th e hand saws are distin g uiEhed by a truly astonishing 
'
form and ·, ccuracy. In tbe making of scientific instrume nts, 
the United S tates are e qually advanced. To Pro fessor Jno. W. 
Draper we owe entirely new sel f . rf'gisterivg meteorological 
instruments, which, though more sim ple,are not less accurate 
than the be st in use in Europe_ The American watches com
pete already to a comid Hable extent with tbe S wiss and En
glish , In view of t h is entirely unparallele<l. inventive activity, 
an Ameri can was not quite wrong in saying, in tbe Interna
tion al Patent Congress in Vienna : " It has been stated from 
the oppo�ite s ide th at a German had invented printin g  when 
there was no patent law. This is true, but it r equired three 
centuries tb ereBIter to invent t he printing m achine. S urely 
n America, it would n ot. b ave r. quired over five years . "  

------------__ .� .• �.4. ____________ _ 
The Perils or Flying. 

�f. De Groof, the flying m �n, lost his l ife recently at Lon
don , E u gl a o d. He had ascended in a balloon , and his part of 
the performance was to fiy down to the earth after the bal· 

drop ped from & balloon, the earth was reached in safety, but 
on the present repetition of the experiment, De Groof seemed 
to lose control of hill wings, and the apparatus collapsed and 
fell, dashing the man to pieass on the street pavement be
low. 

• ••• • 
A NEW SECTIONAL BALLOON. 

Mr. James Hartness, of Detr.oit, Mich. , has recently pa. 
tented a novel form of balloon, the main object of which is 
to prevent accidents due to bursting while in the air. In-

Fig.  L 

stead of making a sin gle globe, he constructs the body of the 
balloon in sections, exactly eimilar to those of an orange, 
each one of which is inliated separately, and aU joined to
gEther complete the sphere. A section is sho wn separately 

in Fig. 2. and several joined together in Fig. 1. An axial open· 
ing is left at the extremities, at the mid dle of which the sec 

Fig. 2. tions, the inner ed ges of which are made 
of suitable shape for the purpose, are 
connected by straps, b. Through this 
opening a rope lad der extends, so that 
the aeronaut may have access to all the 
valves, one of which is arranged in eMh 
section. '£he poles shown pasping up 
through the aperture are de8igned as a 
support for the balloon during the pro· 
cess of i))flation. 

It will be seen that, owing to the 
small amount of pressure which each 
section has to withstand, the fabric 
may be made much lighter than would 
be nec-ssary in a balloon of correspond. 
ing �ize constructed in the usual way, 
while, all in c Dmpartmen� shipe and sec· 
tional boilers, a rupture occurring at 
any point is confined to a single section, 
the others, remaining uninj ured, retain· 
ing their buoya.ncy. 

99 
Patented Car Inlprovmnents. 

There were one or two points in the proceedings of the 

Car BuiHers' Association, at its late meeting, in which a 

peculiar sensitiveness was developed about discussing the 
merits of patented devices. The impression seemed to pre, 

vail with many of the members that such devices were not 

only inadmissible as legitimate topics for discussion, but 

that committees, in making tbeir reports, must not indorse 

or recommend any such devices for adoption, no matter what 

might be their actual merits. This, in our judgment, is a 
mistake which cannot 
be too soon corrected : 
nor do we think that, 
in order to do so, any 
alteration of the con
stitution of the Asso· 
ciation is necessary. 
That instrument ,  as it 
is now, merely forbids 
the admission of pa
tentees or their agents 
to advocate their 
claims at any of the 
meetings of the socie
ty, but does not pre
vent the members 
from freely express 
ing their views in the 
regular courSB o f  di. 
cussion upon any in. 
vention or device, 
whether patented or 
not_ To suppress all 
discussion with reo 
spect to patents would 
serio usly b amper the 
Association in the ex 
ercise of its proptr 
funcdons, and so  fal' 
destroy i ts  usefulness. 
It mu�t neceesarily btl 
progressive, or (lIS
band. It i s  Lot th e 
business of tbe A � w -
ciation to make or  nn

make the fortunes of inventors or patentees, or to discrimi
nate between rival claims, except on th e score of  actual 
merit, and as the interests o f railroa J s may be affected 
thereby. If the Miller pla tform or the Westin ghouse hrake 
ie a good device now, let it be indorsed and approved; but 
as soon as either is surpassed by something better, let i t  be 
condemned . There is no' evading this obvious duty . The 
Association has got to recogni�e patented inventions and 
pronounce upon their respective merits, so far a t  l east a8 
they apply to railway car8, or be exposed to comment and 
criticism, such as may be found in the SCIENTIFIC A�IEJHCA� 
of July 18. -Nat'ioltal Cal' Builliet'. 

--------------.� .. �, .. -------------
Soils and I'ertilizel'''.  

Turfy loam , being rich in decom posing vegetable fibb , 
forms a soil acceptable to almost all families of plants,form
ing, a s  it  were , the  staple or  ground work to which o ther 
soils or ingredients may be added. Some cultivators, says 
a correspondent of Tile Garden,  prefer using turfy loam as 
soon as it is taken from the field or pasture, to form the 
principal ingredient in the formation of vine borders , and 
for melon culture, etc. , justly considering that many of its 
useful properties are wasted ,  by its reteution, of perhaps 
years, in the soil yard, before it is supplied to growing 
plants . It is obvious, however, that it would be Inconven
ient for the cultivator to have to repair to the field or pasture 
supposing that he had permission to do so, whenever he 
might require even a small portion of this soil ; lind most 
pl ant grower w ill only be too glad to take an opportunity ; 
when it offers itself, to lay in It stock of this soil to last 
them for several years. 

When thie is carted into the eoil yard, it should be s tacked. 
up in the form of a ridge, and might, with advantage, be 
thatched with some Jittery material, so as to prevent it fron) 
becoming saturated with cold rains during winter, or from 
being d esiccated d uring dry Bummer weather. If a portion 
of good farmyard manure can be fccured �imultaneously 
with tbill soil, a layer of the same might be made to alternate 
with a layer of the loam, and this would form a most useiul 
compost for many purposes ; as. when it had laid some s il;: 
or more months, it would then be found to be in excellent 
cond:tion , without further ad ditions, to use for the potting 
o f  fruit trees of various sorts, strawberrie�, roses,  and other 
kinds of plants requiring a rich and fomewhat tena cieus 
�oil ; while , to render it suitable for otber varieties o f  plallts ,  
river or silver sand, leaf mold, peat, etc" could be added iu 
the proportions required. 

PEAT, LEAl" MOLD, ASD 01'IIElt :UATEHIAL�, 
In establishments where collections of heaths and other 

hard-wooded plants are cultivated , " fibery peat " soil is in
d ispensable; and, in many parts of the country, peat, of the 
desired quality, is exceedingly difficult to pro c ure. The 
black bog soil, which is sometimes s ubstituted for it, is ab
solutely worthless, and any attempt to cult ivate hal d
wooded plants in such material will be sure to end in failure, 
Where good peat cannot be [Jund, it is always advisable to 
purchase it Ir'om nurserymen or others who may be in a 
position to supply it, and this can al ways be done for a 
trifling outlay. The best de5cription of peat generally con. 
tains more or less silver sand ; but, jf found to be in any 
degree deficient in this respect, sand can then be added to 
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any desirable extent ; and as regards silver sand of the best 
quality, there are only a few places in which it is to be found. 
It can, however, always be purchased, and is not expensive ; 
while, for many purposes, sharp river sand, where it can be 
obtained, forms a good substi tute. Leaf mold, or soil com

posed entirely of decayed tree leaves, is also an essential ma
terial in every garden establishment ; and, generally speak
ing, there is l ittle excuse for a gardener not having an 
abundant stock of this always on hand. It is seldom, how
ever, in good condition for potting ;JUrposes until it is two 
or three years old ; and, even then , it should seldom or never 
be used alone, but mixed with loam or other soils. The 
leaves of the oak and the elm are generally preferred to 
those of the ash, hOlse chestnut, walnut, and others, whose 
leaves are of a softer tissue. Every soil yard ought, also, to 
contain a portion of clay, or the runnings of a clay pit ; this 
improves wiLh keeping, and is exceedingly useful where the 
natu ral soil is inclined to be of a light or sandy character ; 
the h.tter will be considerably improved by an admixture of 
clay, which will be found to render it more suited to the cul
ture of fruit trees and strawberries in pots,  melons, etc. Ad
vantage should also be taken of any opportunity which may 
occur to  secure a quantity of lime rubbish, from any old 
buildings which may be about being removed or under re
pair, as this material is of service to soils deficient in calca
reous matter, and in the formation of vine borders. Of 
well rooted stable or hot bed manure, I need scarcely say 
a considerable portion should always be kept on hand ; also 
a portion of dry cow, sheep, or deer dung ; decayed mush
room beds, composed chiefiy of horse manure ; also a quan
tity of broken bones, charcoal, soot, etc. , all of which 
should be kept separate, and in readiuess in the soil yard. 

------------_.�t • • �. __ ----______ _ 

RAILWAYS IN NEW YORK CITY, 

" The statistics of the hors&) car companies now in operation 
in this city, when compared with the figures furnished by 
the London underground railroad s,  show that there will be 
immense profits from a properly managed steam road in New 
York. The total length of our horse car lines is seventy-six 
miles. They employ 1 1 ,086 horses,  moving cars at the 
busiest hours at the rate of one every forty-five seconds. 
The speed per hour is five miles ; the cost of construction , 
three eighths of a million dollars per mile. Last year, the 
passenger travel amounted to 192,000,000 persons, being 
two and a half millions per mile. One some roads the ratio 
was still larger_ The Sixth Avenue road carried four millions 
per mile, and the Third Aveuue line, below Central Park, 
carried five millions. The average fare on the different lines 
and their connections is 5S cents, while the total expense per 
passenger is 4 Hi - l00, leaving a net profit of 98 100 cent. 
The business of the horse roads has increasE d 255 per cent in 
ten years. 

In London, t.here are 19  3 -10 miles of underground roads.  
The m otive power employed is 70 engines. Trains run every 
four minutes, during the busiest hOUlS of the day, at an 
average speed of fi fteen miles. The cost of construction per 
mile, after;d educting sales of surplus real estate, is three and 
a half million dollars. Sixty-five million passengers were 
carried last year, at the rate of three and a half millions per 
mile. The ave rage fare is five cents, and the total expense 
per passenger 2 31 - 100 cents, leaving a net pro fi t  of 2 69-100 
cents for each passeng!'r carried . In the und�rground roads, 
th e increase of business in ten years Las been 360 per cent. 

A comparison of these statistics gives a most favorable 
showing to the �team railway. While the expense of con, 
struction and equipment is larger in the case of the latter 
the operating expenses are very much les�. The expense of 
transportation per pa�senger by the steam engine is about 
one half of that reported by the horse roads, while the net 
profit is nearly trebled without any advance in the fares.  
At the same time the speed is fairly trebled.  The steam road 
is popular, too. Rapidly as travel has increased on the sur
face lines in New York, the increase on the London under
ground railway has been half as large again. The people 
have had practiclI.I proof of the !peed and safety of the latter, 
and patronize it accordingly. 

This comparison shows the large profits which lie within 
the reach of any corporation that shall be the first to go to 
work and give New York the benefit of rapid transit. There 
are no estimll.tes in the figures j ust pre�ented. They exhibit 
work that has been done and profits that have been pocketed. 
According to these statistics, steam rOll.ds might acquire & 
net profit of over five million dollars, annually. by carrying 
the same number of passengers that now yield the horse 
roads a profit of less than two millions. A competent engi
neer, who has carerully studied the subject of rapid transit, 
estimates the gross revenue of a road to Forty- sixth street at 
$4,319,400 per annum, with $1 ,916,000 as the annual cost of 
operating, leaving a net income of 23 78-1GO per cent on the 
calculated cost. There would also be added to this the extra 
fare for carrying first class passengers, baggage, express par
cels,  or the mails.  

This exhibit appears as reasonable as it is gratifying. If it 
be also taken into consideration that the population in the 
city limits will be largely increased as soon as rapid transit 
becomes a fixed fact, the probability of large returns on 
investments in this direction becomes a certainty. 

A golden harvest awaits the corporation that shall enter 
upon the work. Labor is ripe for it, and capital will not 
hesihte to lend a helping hand in due time. There is no 
such opportunity for enterprize  and profit elsewhere in the 
land. It were a waste of time to enlarge upon the benefit of 
undergro und rapid transit to the community. The profit it 
promises is the argument of the hour. " 

The above is from the Daily Graphic of this city. It is 
gratifying to be able to add that the Legislature, at its recent 

'dtutifit !mtritau. 
session, granted some additions to the charter of the Broad
way Underground Rl!.ilway Company, which it is expected 
will , before long, enable that corporation to begin the work 
in earnest. The authorized first section of the road is from 
the Battery, at tha extreme southern end of the city, under 
Broadway to Central Park, with 9. side branch to the Grand 
Central Depot at 42d street. Considering that it now takes 
the passenger a dreary hour, by horse car, to traverse this 
distance, 4t miles, and considering that by the underground 
railway it may be done in ten minutes, it requires no great 
stretch of the fancy to predict that the new road will enjoy 
an enormous patronage. 

Railway men, who have examined the matter, say that the 
Broadway Underground Railway route is the best railway 
line in the world. It passes through the heart of the city, in 
the center of all travel and traffic, the resident population 
along its line being greater than that of any corresponding 
distance in London, or any other city in the world. 

Surveys for the Broadway Underground Railway, made to 
accommodate the enlarged works authorized by the late 
Legislature, have lately been executed, and we hope before 
long to place before our readers some of the plans and esti
mates of the work. 

�orrt�poudtutt. 

road in Pennsylvania. If anybody can produce a larger 
locomotive, we hope they will trot it out. 

-------------.�,.� . .. -------------
Hardening and Telllpering Tools. 

To the Editor oj the Scientific American : 
You have been talking to us in your " Practical Mechan

ism ," by Joshua Rose, in a way that we can understand, and 
upon subjects in which we are directly interested, and, as  I 
think, to our benefit. But  please keep out the oxid es. We 
do not want them in the shop ; we know of straw and blue 
colors as different tempers becaus e  we always find them so 
in practice. If a straw may be a blue, and 0. blue a straw, 
temper, because of films of oxide and the time they were 
coming, our present system of tempering is gone, with no 
new one to take its place. I never yet found a blue as hard 
as a straw, nor a straw as soft as a blue, whatever time it 
took t o  draw them. 

New York city. TOOLS. 

C OIllI)O n n d  VI!I. OscnIatln� Engines, 

At the Risd on Iron Works, San Francisco, Cal. , under the 
direction of G. W .  Dickie, M. E. , the oscillating engines of 
the steamer Los Angeles have lately been removed, and a 
compound engine substituted, by which an important saving 
in fuel is gained. The engine, of 337 horse power, is known 
as an annular compound ; the high preS 'lure cylinder bein g  

A Novel Experilllent In Mag-neth,lIl. 19'1- inches diameter by 28 inches stroke, and the low pres-
To the Editor oj the Scientific American: ' Bure cylind er 43li- inches diameter by samB stroke ; expan-

A good d eal of amusement and some informati o n  can be sion of steam, eight to one, the smaller cylinder being con 

obtained from a magnetic needle mo'mted in a disk of cork, tained within the larger one, jacketed with high pressure 

of which I inclose you a specimen. If put in a basin of eteam , and both cylinders operated by one balanced slide 

water, it is far more free to follow its own sweet will than valve, cutting off at three quarters of the stroke. 

when suspended by a thread ; and as it is a new way o f ' The consumption of fuel for the new machinery is 

mounting a magnet, at least to me, I commend it to your at- I claimed to be 1 6  lbs. of coal per hour per horse power. 

tention. I would especially beg you to notice its queer move - This, we think, must be a m istake, as it is considerably less 

ments when a small horseshoe magnet is laid in the bottom -than tbe average of tbe best compound engines. With the 

of the basin with from one to three inches of water over it , -old oscillating engines, the steamer mad e n ine knot s an hour 

and to see how it will sail around tbe poles when placed as ·on a daily consumption of 22 tuns of Sydney coal. With 

in the upper figure, finally assuming a positi()n across the the new engines, she makes the same speed on 5 tuns of 

horseshoe at about one third of its length. When placed at coal. 
A, its action is sometim�� �t,i11 'll 'lr '  f' t f i, n g-p .  ;9.� vou will per- --------------.� ... �.�.�-----------

haps see. 

With a bar magnet , its motions are different, but amusing 
and instructive ; but in any mode o f  experimenting with it, 
its  perfect freedom to assume its proper position serves to 
show the lines and centers of force with far more clearness 
than any form of magnetic toy I have ever seen . 

Another very pretty experiment (see the lower figure) is to 
put one of the magnets in the basin with about one eighth 
of an inch of water over it ; take a small file and a bit of 
iron, and let the filings drop on the wat!'r over the magnet. 
This is a much better way than to put the filings Oli paper 
and the magnet underneath. The way the filings sail into 
position is very interesting ; they like to enter into position 
from the outside and near the center, and float down the 
middle as in the direction of the arrows ; and as they accu
mulate

' 
the first ones are forced out beyond the poles, in the 

well k�own curves. Filing them is better than sprinkling 
filing� over the water, &s they tll.11 each one separately. In 
eprinkling filings on the water, they tall in aggregations 
in which they are not as free as when each atom of iron is 
se parate. H. P. HENRY. 

Pittsburgh, Pa. 

RE�fARKS llY TIlE EDITOR : We have tried all these ex
periments, and, although the movements we observed are 
not precisely those described, they are still very amusing and 
interesting. -------------.�.�., .. �.�------------

The Largest Locolllotive In the World. 

To the Editor 0/ the &ienti.ftc American : 
I see in a recent issue of your paper that a correspondent 

makes the statement that the largest locomotive is one on 
the Philadelphia and Reading railroad, which has two cyl 
inders, 20 x 26, and twelve driving wheels ; and that the 
whole weight is sixty tons. He probably has never heard of 
the " Janus," constructed by William M ason, of Taunton, 
Mass. It was built for the Union Pacific railroad, but could 
not be used there ; and where it is now, I do not know. 

Sandwich, Ill . GEO. H. FRIZZELL. 

REMARKS BY TIlE EDITOR.--We are much obliged to our 
correspondent for reminding us of the Janus, which, as he 
�tates, was built at the celebrated Mason Machine Works, 
Taunton, Mass. Mr. Mason informs us that the Janus has 
four cylinders, 15 x 22, and t welve drivers 3t feet diameter, 
and no other wheels. Its weight, when the tanks and coal 
bunkers are full, is 84 tons. It is now workin� on a coal 

Whitworth Steel. 

Some idea of the solidity of compressed castings of Whit
worth metal may be gleaned from the fact that, five minutes 
after the application of pressure,--about twenty tuns to the 
sq uare incb ,--a colum n  of fluid steel becomes shorter by 12 '5 
per cent, or it inches to the foot. Sir  Joseph Whitwortb ,as 
a writer in Iron states, holds th e proportion that for certain 
purposes a metal must be u s ed having a certain te�sile 
strength and a certain percentage of ductility.  Hence the 
metal cast at the Whitworth works is classified according to 
its possession of these qualities, and arranged for convenience 
in  four groups, distinguished by col ora, red, blue, brown, and 
yellow, and by numbers)�·o. 1 of each group representing the 
most ductile metal , and No. 3 the least so. O f  Low Moor 
wrought iron, the tensile strength per square inch is 27 tuns, 
and ductility or percentage of elongation, 38. In good cas t 
iron the same qualities are represented by 10 and 0 75. Various 
samples of Whit worth steel similarly teBted gave from 36 to 
72 tuns tensile strength,and from 33 '3 to 14 per cent elonga
tion. There is shown a singular relation between the ten�ile 
strength and ductility of the metal, the one generally i n 
creasing as t h e  other decreases, a circumstance whicb , it is 
suggeBted, may possibly deserve investigation. 

------------__ .H •• �. �. __ ----______ _ 
The Poly"plterlc Ship. 

This is the name of a novel vessel, recently invented in 
England by Mr. C harles M. Barnes. T he bottom is flat and 
fitted with three inclined planes with square ends, the effect 
being as though three Leeth of a gigantic faw were moved 
through the water with the sloping portion o f  the teeth 
first. 

The inventor has tested the device by means of small 
models impelled by rockets. A 7 pound model was driven . 
by a 3 pound 3 ounce rocket, a distance of 105 yards in 3 
seconds, or at the rate of 63 knots per hour. The motion is 
said to resemble sliding over ice . There is scarcely any 
water disturbance, and the decks were apparently motion 
less. When drawn slowly over the water, the vessels offered 
more resistance than models of the ordinary shape ; but when 
the equilibrium, between the horizontal pressure of the in
clines forward and the pressure i)f the water in the contrary 
direction, is destroyed, the model at once rises in the water 
and passes over the mass of hitherto obstructing fluid. 

_ ._. -
Valve Cor Gases and Corrosive Llqnldo;. 

This valve is  adapted to cases where liquids have to be 
forced into vessels under pressure. A piece of glass tube, 
about 3" long and T3s" internal diameter, has a bulb blown 
in the middle, and the ends are cut off square_  A piece of 
india rubber tube 3" long, and of such a thickness that it 
will just pass into the bulb tube, has one end tied with string 
or platinum wire. Just below the l igature a transverse slit 
is made, so that the end is nearly cut off. The uncut part 
serves as a hinge. A small pellet of cork or india rubber is 
put into the end beyond the slit. The tube is then stretched 
on a piece of glass tube, and the whole forced into the bulb 
tube, till the valve occupies the interior of the bulb. Any 
pressure in the tube raises the valve on its hinge, while any 
back pressure closes it  tightly. For pressures up to 30 lbs. 
on the square inch it is perfectly airtight. Beyond this the 
author has not tried it. --Roland H. Ridout, in the Chemical 
News. 

. ... .. 
A MOUTIl without grinders is like a mill with )ul  a stone 

A diamond is not so precious IltS 1', tcoth.-·Don Qui:cote 
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PRACTICAL ME CHANISM. 
NUMBER V r .  

B Y  JOSHUA ROSE. 

'L\PS AND DIES. 
Taps should be forged of hammered square bar steel, and 

forged to as near the finished size as possible (so that they 
are largcl enough to true up), for the reasons already gi ven 
with reference to tool stee1. 

The threads of taps of the smaller sizes should be finished 
by a chaser, so as to insure correctness in the angles and in 
the depth of the thread. 

The taper tap should not be given more taper than the 
depth of the thread ill the length of the tap, or it is liable to 
be used upon holes that are too small, wh ich places more 
duty upon it than is necessary and than it should be required 
to perform ; rendering it, in consequence, liable to break 
from the excessive strain ,  and causing the square end of the 
tap, where the wrench fits, to twist and the corners to be
come rounded, 

A tap which has clearance placed upon its thread , by the 
screw-cutting tool or by a chaser, will cut very freely, and 
will answer for ro ugh work : but such a tap does not cut a 
really good thread, and generally leaves the diameter of the 
thread in the hole larger than the diameter of the tap itself, 
because the tap is liable to wabble, and the least excess of 
pressure, on one end of the tap wrench more than on the 
other, causes the tap to lean towards the end of  the wrench 
receiving the most pressure, and hence to tap a hole larger 
than itself. E�pecial1y is this liable to occur if the tap 
wrench has more than one square hole in it so as to enable 
the same wrench to be nsed on more than one size of tap ; 
for in such a caSIl, the holes being not in the center of the 
wrench, the weight of the wrench and the pressure placed 
on the end of the wrench will exert m:Jre pres" ure on one 
side of the tap than the other, in consequence of their great
er distance or longer leverage from the tap. The same e f· 
fects (from the use of such wrenches) are experienced i n  
using taps having no clearance in the thread ; but the thread 
in this latter case is 80 much nearer a fit to the hole that it 
serves as a guide and keeps the tap steady. 

The only clearance necessary is to ease off the tops of the 
teeth of the tap back fro m the cutting edge, which will give 
the teeth sufficient clearance to make them cut clean, and 
l eave the sides of the thread to fit the thread being cut, and 
thus prevent t.he tap from moving laterally. 

The plain part of a tap, that is, that part from the thread 
to the end of the �quare where the wrench fits, should be 

turned down a little smaller in diameter than the bottom of 
the thread (unless in  th e case of very s mall taps), so that the 
tap can pass right through the hole in all cases where the 
hole passes through the work, thus saving tiUle by obviating 
the necessity of winding the tap back, and furthermore pre
serving the cutting edges of the tap teeth by avoiding the 
abrasion caused by their b eing rubbed backwards against the 
metal of the hole. For special work, where the holes to be 
tapped do not pass through the work, and it is therefore 
compuleory to wind the tap backwards to take it out of the 
hole, the plain part of the tap may be left larger than the 
d iameter of the thread, the advantage being that the squares 
of seyeral different sizes of taps may be made alike, and 
therefore to suit one tap wrench. 

Tap� for use i n  holes to be tapped deeply should be made 
slightly larger in diameter than those used to tap shallow 
ones,  because in  deep holes the tap is held steady by its depth 
in the hole, and because whatever variation there may be, in 
the pi tch of the threads in the hole and those on the bolt, 
is, of course, ex perienced to an extent greater as the length 
of the thread (that is , the number of threads) increases. 

It is  an excellent plan to finish the threads of a tap by 
passing i t  through a sizing die, that is, a solid die kept for 
that spe cial purpose ; but very l ittle metal m ust be left on 
the tap for the solid die to take off, or it will soon wear and 
get larger. In making such a 8 0lid die, let Hs thickness be 
rather more thlln the diameter of the tap it is intended to cut, 
and make allo wance for its shrinkage in hardening, for all 
holes ahrink in hardening, while taps swell or become larger 
from that proceilS ; all allowance for this must therefore be 

made both in the case of the tap and the die. In the case of 
the solid die, it wil l be found that not only does the hole be · 
come smaller,  but the external dimensions of the entire die 
have become larger by reason of the hardening, 80 that while 
the term shrinkage is correct, as applied to the hole, it is 
i ncorrect as applied to the die,  the fact being that the metal 
of the die (the same as the metal of the tap) has expanded, 
extending its dimensions in all directions, and therefore in 
the direction o f the center o (  the hole, hence causing a de
crease in its diameter or bore. 

Three fiutes are all that are necessary to small taps (that 
is, those up to an inch in diameter), which leave the tap 
stronger and less liable to wabble, especially in hole s that 
are not round, than if i t  had four flutts.  Taps of  a larger 
size may have more fiutes, hut the number sho uld always be 
an odd one, so that the tap will do its work steadily. 

AD.JU�TAJlLE DIE S ,  

that is ,  those which take more than one cut to m ake a full 
tb read, should never be used in cases where a solid die will 
answer the purpose, because adj ustable dies take e very cut 
at a different aDgle to the center line of the bolt, as explained 
by Figs. 31 and 32. 

Fig. 31 represents an ordinary screw. It is  eviden t that 
the pitch from a to B is the pame as from C to D, the one be
ing the top, the other the bottom , of the tbrt ad. It is also 
evident that a pi�ce of cord wound once around the top of 
the thread will be longer than one wound once around the 

bottom of the threa d, and yet, in passing once around the 

.lJf(J.3J. 
.J .B a 

thread, the latter advanced as much forward as the former, 
tbat is, to the amount of the pitch of the thread. To illus·  
trate thi s  fact, let n b, in Fig. 32 , represent the center line of 

c Fiy32. h I , 
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the bolt lengthwise, and c d a line at right angles to it : then 
let from the point, e, to the point, f, represent the circum fe
rence of the top of the thread, and from e to g, the circum· 
ference of the bottom of the thread, the lines,  h h, repre
senting their respective pitches ; and we have the line, k, as 
representing the angle of the top of the thread to the center 
line, (t b, of the bolt, and the line, t, as representing the an· 
gle of the bottom of the thread to the center line, a b, o f  the 
bolt, from which it becomes apparent that the top and the 
bottom of the thread are at different angles to the center line 
of the bolt. 

The tops of the teeth of adjuRtable dies are themselves at 
the greatest angle, while they commence to cut the thread on 
the bolt at its largest diameter, where it possesses the least 
angle, so that the dies cut a wrong an/!,le at first, and gradu
ally approach the correct angle as they cut the depth of the 
thread. 

From what has been already said, it will be perceived that 
the angle of thread, cut by the first cuts taken by adjustable 
dies, is neither that of the teeth of the dies nor that re
quired by the bolt, so that the dies cannot cut clean because 
the teeth do not fit the grooves they cut, and drag in conse
q uence. 

DIES FOR USE .IN HAND STOCKS 
are cut from hubs of a larger diameter than the size of bolt 
the dies are intended to cut ; this being done to cau�e the 
dies to cut at the cutting edges of the teeth which are a: or 
near the center of each die, so that the threads on each side 
of each die act as guides to steady the dies and prevent them 
from wabbling as they otherwise would do ; the result of this 
is that the angle of the thread in the dies is not the correct 
angle for the thread of the bolt, even when the dies are the 
closest together, and hence taking the fini�hing cuts on the 
thread, although the dies are nearer the correct angle when 
in that po�ition than in any other. A very little practice at 
cutting threads with stocks and dies will demonstrate that 
the tops of the threads on a bolt, cut by them, are larger 
than was the diameter of the bolt before the thread was 
commencei to be cut, which arises from the pressure, placed 
on the sides of the thread of the bolt. by the sides of the 
thread on the dies, in consequence of the difference in their 
angles ; which pressure compresses the sides of the b olt 
thread (the metal b eing softer than that of the dies) and 
causes a corresponding increase in its diameter. It is in can· 
sequence of the variation of angle in adj ustable dies that a 
square thread cannot be cut by them, and that they do not 
cut a good V thread. 

In the case of a solid die, the teeth or threads are cut by 
a hub the correct size, and they- therefore stand at the proper 
angle ; furthermore, each diameter in the depth of the teeth 
of the die cnts the corresponding diameter on the bolt, so 
that there is no strain upon the sides ol the thread save that 
due to the force necessary to cut the metal of the bolt 
thread. 

-------------.�,.�, .. -------------

Recent Researches o n  Flame, 

M. G. Him has been experimenting upon the optical proper
ties of flame, and theorizing upon the incandescent bodies of 
the sun's atmosphere. (Ann. Ohim. Phys. , xxx, p. 319.) In 
considering these resellrches we must remind the reader of 
Davy's theory of the luminosity of flame. It is that, if  any solid 
substance be ignited to a sufficiently high point,let us �ay 
1 ,000° Fah. ,it becomes luminous, while gaseous matter requires 
a m uch higher temperature. But if sol id particles be intro. 
duced into a gas of a high temperature, they in�tant1y begin 
to throw off light in all directions ;  and as the temperature of 
the particles rises'so does the color vary through all the grad a
tions of the colors of the spectrum. Thus, commencing with 
a red heat, it passes through yellow and what is termed a 
white heat, while a very intense heat produces violet rays. 
S uch is Davy's theory, which, to a certain extent, is accepted 
at the present day. It hap, however, been qualified by the re
searches of Dr. Frankland, who was first to point out that we 
can have lJighly luminous flames which do not, or would not, 
probably, contain solid particles. As examples, let us take 
the pretty familiar experiments of the comhustion of phos-
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phorus or bisulphide of carbon in oxygen. Most of our read 
ers who have attended a course of lectures upon chElmistry wi 1 
remember the dazzling light given off in these experiments . 
So rich are the lights obtained in this manner in actinism 
that they have been used very successfully in taken instantan
eous photographs. 

The researches of Dr. Frankland may be generalized as fol
lows : That gaseous substances have a point of incand escence 
which depends chiefly upon the density of the gas, and it 
follows that gases of low density become luminous much 
more readily than those of a high density ; also, that gases 
which are not luminous at all at our ordinary atmospheric 
pressure (let us say hydrogen, for instance), when submitted 
to increased pressure become luminous .  Thus a j et of hydro
gen, burning in a vessel in which the pressure was increased , 
gave a light, by which a newspaper could be read two 
feet from the flame,  on producing a pressure of two atmos
pheres.  

Some connection may be observed, between the theory of 
Davy and the experiments of Frankland,from the experiments 
of Dr. Andrews, who has lately demonstrated the continuity 
of the liquid and gaseous state ; or in other words, that, when 
operating upon gases capable of taking the liquid form with 
great pressure,a certain stage is at last reached where there is 
no perceptible phyeical difference between the liquid and gas
seous cond itions. Dr. Draper, of Ne w York, in experimenting 
upon Davy's theory, has, however, found that, if, on heating 
a strip of platinum to a temperature of 1 ,280' by the voltaic 
current, a red heat was obtained which extended up to the line 
F (yellow) in the solar spectrum, at 1 , 325° the spectrum was 
pro:onged into the bluish green ; at 1 ,440' ,  beyond the line 
(1: ;  and at 2,190° a pure and intense spectrum , reaching as 
far as H in the violet, was obtained. These high tempera
tures were measured by the expansion of platinum wire it
self. 

Now, it is extremely easy " in the mind's eye " to conceive 
the intense actinic po wer of the rays emanating from the in
candescent vapors of the sun, whose beams are the storehouse 
of actinic power which actuates, we may safely say, this worl d 
of ours . We may ex tend these theories on luminosity to t h e  sun 
itself without a great stretch of imagination ; for it would 
seem to be merely one gigantic mass of incandescent elements, 
similar in every respect to those we meet with in our e8I thly 
experience. But here the temperatures which we would con
sider intense are only to be compared to the color spaces 
observed upon the face of the lIun ; th(,l red and w hite 
heats of our forges would appear black by contrast to the 
intensely ignited mass beyond i f  placed upon the lace of the 
sun . What were some lew years since thought to be bnaks 
in the photosphere o f  the sun are now known to be incandes 
cent clouds ot T apor of  a lo wer temperature than the brilliant 
background. There is hardly a e:aseous element, even at a 
low pressure, which is not capable of becoming intensely 
luminous ; in fact, we can conceive no limit to the phenome 
non. 

M. Hirn accepts the theory of Davy, and believes that the 
greater part of the luminosity of flame is due to solid particles 
being formed or precipitated into the incandescent flame. If 
there were opaque solid particles in  flame, li ght would be re
flected and would become polarized. Arago, years ago, ob
served that light (rom a flame is not polarized ,and M. Hirn has 
confirmed these observations. Therefore, the latter named 
experimenter comes to the conclusion that the solid particles , 
as they became incandescent, beco me perfectly transparent ;  
and the rather curious observation that a flat flame, such as we 
meet with in a fishtail gas burner, radiates light quickly in all 
directions, although 110 irregular in shape, is thus explained . 
The real shadows produced by particles of carbon, says M.  
Him, which have escaped combu8tion, or the fumes of burn 
ing phosphorus, when corrpared with the striated and feebly 
colored shadows given by flames of very considerable solidi .  
ty, sho w that the precipitated particles d o  not affect the 
transparency of flame, and, consequently that, when they be
come incandescent,they become at the same time diaphano u s  
(transparent). 

A slight contradiction is noticed in connection with the mag. 
nesium light, which projects a real, and not simply a striated , 
shadow. Were this radical change in the optical proper
ties of the solid particles not to take place-that Is to say, 
the change from opacity to tranllparency-it is obvious that 
not only would such particle8 hinde:r the transparency of 
flame, but they would only illumin&te from a very thin enve
lope. 

It is easy to perceive the importance which these facts ac
quire when the temperature of an incandescent body, such 
as the s un, is studied. If the particles were opaque, they 
would serve as screens, one for ano ther, of all those situated 
in a straight line. Only the nearest to us would send out 
light ; and these, besides being under less pressure, would be 
really less luminous. 

It must also be recollected that other investigations than 
those referred to above tend to show that the upper layers of  
the sun's atmosphere are the coolest, and consist of hydrogen, 
sodium, and magnesium ; that we have layers of iron and 
calcium at a higher temperature ; and again, layers of nickel ,  
eobalt, copper, and zinc a t  a higher temperature still. M. Hirn's 
observation about magnesium is curious, and hardly seems 
to agree with the observation of Mr. Lockyer in the examina
tion of one of· the bright stripes called " facnhe. " In this 
bright surface upon the sun's disk, Mr. Lockyer observed a 
cloud which his spectroscope det ermined to consist of magnes
ium vapor. We, however, see at once how the different lay
ers of vapors pass rays through their diaphanous or tran�par
parent brethren , and thus we get the full effect of the incan
deecence of those meLds which are so rich in chemical force. 
-Briti.sh .Jonrnal of Photo.qraplty. 
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IMPROVED METAL OUTTI N G  AND PUNCHING MACHINE . 
The novel apparatus which forms the subject of the an

nexed illus tration differs from machine8 designed or l ike 
employment in that, instead of con8isting of a 8ingle mova
ble jaw (the upper one) , which acts in connection with a 
rigid bed ,  it i8 virtually a huge pair of shears, in which both 
of the blade8 partake of the motion. In order to communi
cate power to the arms of the shears, there is an ingenious 
and quite novel mechanical combin"tion which, together 
with a solidly built frame, completes the device. 

Power i8 applied to a belt pulley on the opposite end of 
the shaft which carries the fly wheel, A. Also on said shaft 
is a pinion , which engage8 with the large gear wheel, B, and 
thus, rotating the crank at C, moves back and 
forth the connecting rod, D. The latter is 
pivoted in the upper end of a double curved 
bar, E. The lower extremity of said bar is 
also pivoted to the lower shear arm, F. The 
upper shear arm passes through the bar, and 
within the latter and immediately below the 
arm is a roller upon which the curved por
tion of the arm reets. The pivot pin which 
secures the roller also hold! the upper end of 
the bar, G, the lower extremity of which is 
pivoted to the frame. 

The arms of the shear8 do not crOSB, but are 
provided with proj ectionp, which lap, and 
through which the pin, H, passes. By this 
arrangement, :>peni n g  the arms forces the 
cutting �dges together. 

In operation the to-and-fro motion of rod , 
D, is commun i cated to curved bar, E. When 
the latter is  thrown outward or to the right, 
its roller, acting aga.inst the curved portion of 
the upper e hear arm , rai ses the same, while 
the lower end of the bar necessarily forces 
down ward the lower shear arm, F. It is hard
ly necessary to explain that th e com bination 
of bars, E and G, with the shear arms, is cal
culated to admit of the application of very 
strong and uniform force to the j aws of the 
ahears . 

J titutifit �tutritan. 
rie8 �( the two pulleys are beveled, so that, when it is de
sirtAJ. to saift the belt from looae to fast p ulley, both pulley s 
may be caused to re volve together by forcing the pul l ey, C, 
slightly to ward the pulley , E, by means of the shipper, G. 
After the belt is shifted, pulley, C, is drawn back on i ts bear· 
ing, and again comes to a state of rest. In  shifting the belt 
from fast to loo�e pulley, the latter is not moved , as the bel t 
is carried over by means of the ordinary shipper, H. The 
bearing and hub of the loose pulley are clearly shown in sec· 

tion in Fig. 1 .  Fig. 2 is a pillo w block with a projection to 
receive the loose pulley, and Fig. 3 is a box and bearing, the 
same as in Fig. 1, sho wn removed from the hanger. 

Patented May 5, 1 874, by Messrs. W. H. Holden and '!'. 

[AUGUST 1 5 , 1 8 74. 
Starting from the Hippodrome in this city, i n  the afternoo n 

at 4 o'clock, the fina.l landing was made the next day at 6 
P. M. , near S aratoga, N. Y. The party consisted of fi ve per 
sons, Donaldson and four reporters of the daily journals · 
S :ops were made at var ious places on the route. T h e  j our

ney lasted 2(j hourd, during w hicb time about 400 miles was 
traveled. The highe�t altitude reached was 9, 000 feet. 

------------�.� .. � . •• ------------
Thc Re(IUlsitc" fo r G ood llIoriar. 

To obtain a good mortar, says Graham SmiLh, as much de
pends on the character of the ingred ients and the mann er of 
mixing them as on th e goodness of th� lime it6elf. It does 
not necessarily follow that, because a lime is  good, the 

quality of the mortar will be I!ood also. The 
beat lime ever burnt would be spoUt by the 
custom, common among some b ui ld ers, t o  
mix w i th it alluvial soil  and rub bieh taken 
from tbe foundation pitd  of i o tended build
ings. The san d sb ould be hard, sharp, grit
ty, and, for engineering purposes, not too 
fine ; it should be perfectly free from all 
organic matter, and with no particular 
smell. Good sand for m ortar may be rubbed 
between the h an d s  without seiling them. 
The water should al so be free from all or
ganic mat ter, and on this acco unt should 
never be taken from stag-nant ]:on d s .  The 
presence of �alt in sand nn d water is not 
found to impair the ult imate stren g th of 
mo st  mortars ; ne  .. ertheles�, it  causes the 
work t o  " ni trate , "  or,  as it is commonly 
termed, " saltpeter, " which consists of white  
frot oy blotches appea.ring 0 0  the face of I,he 
structure . It also renders the mortar liable 
to moisture, and for th ese rfllsons �hould 
never be pre sent in mortar int,'nded for ar
chitect ural purp:>ses,  al though for doek 
wall a  and sea works it may generally be 
used w ith advantage aud €conomy. 

But little power is rfquired to operat.e the 
machine, and its work is rapidly accom· 
plished . It is stated that an apparatus weigh
ing 1 , 700 pounds will cut bar iron one inch 
thick by three inches wide. The j aws, in
stead of carrying cutter blades, may be con
structed to hold a punch and die, thus ren
derin g the machine a vailable for punob ing, 

REYNOLDS' METAL CUTTING AIm PUNCHING MACHINE. 

Sand is ueed tl) increase tbe resistance of 
mortar to crushing, to le�sEn the amount of 
shrinking, and to red ure the bulk of the 
m ore costly m&tHial, l i me. Water is the 
agent by which a combination id eff"cted, 
and , as sand dues not increase in  volume by 
moist ure , i t  nece!sarily folJo w� that no more 
of the aq ueous element should be employed 
than is absolu tely neC�F S :\1  y to fill the inter. 
!!tice s between the sand , and render the 
whole into a paste convenient for use : and 

as well as cutting, purposes. The device is also construc
ted to be operated by hand power, in which case the gearing 
as described is su itably modified. 

For further particulars regarding l ights, purchase of ma
chines , etc. , address Mr. H. C. Richardson, 59 and 61 Grand 
street, Brooklyn (E. D.), N. Y. Patent allowed through the 
Scientific American Patent Agency . 

------------�.� .. � . •• ------------
HOLDEN'S I MPROVED LOOSE PULLEY. 

The essential feature of the improved loose pulley repre· 
sented in the annexed engraving is that it, with the belt, re
mains in a state of rest except during the few second s when 
the belt is shifted from loose to fast pulley . By this arrange
ment the belt revolves only when actually in use, and hence 
the wtlar of the same, together w ith the expenditure of l u 
bricating material, otherwise required for the bearing, is 
saved. 

. , . 

C. Sheldon. For further particulars ad dre9s \Y. H. Holden 
& C ) "  Box 327, Fitchburg, MaRS .  

------------�.�4 .r�' •• __________ __ 
The Mu.lc Stool Battery. 

Lan d  Wid lVater publishes the following item, but declines 
responsibility for its truth by vaguely a scribing it to " a  
local paper. " 

" A  valuabl e invention has j ust been pat ented by a post 
office official. It is an improvement in t u rret. ships, the 
princi pal fbature being tbat the battery rises and falls. Like 
many other inventions and discoverie�, tbis one had its origin 
in accident , The inventor was out shooti n g  one d ay ,  and 
both barrels of his gun went off simultaneously, the reboun d 
causing him to spin round with cor,siderable velocity. When 
he turnE d  home he happ�ned to sit on the music stool, and 
this piece of furniture also spun round in the well known 
manner. The movement rpminded tbis clever official of his 
earlier spin. He was ", gentleman capable of putting two 
and two together. Therefore he ia.stened his double bar
reled gun to his rotary piano stool, and banged away in his 
back garden, obtaining event ually a result which places him 
in the enviable position o f  being able to treat with two 
governments for the sale of his patent ,  for both England and 
Russia are anxious to become popse�sed of the rising and 
falling battery of this sharp post office official. " 

This invention bears a striking resemblance to the revolv
ing cannon menti oned by Mr. Orpheus C. K 'rr. That valu
able weapon was pivoted in the middle and loaded at both 
end�, and ,  when fired, revolved with aston ishing rapidity, 
causing promiscuous slaughter in both armies. It was in
ten ded to test the gun before a congression al committee ; but 
as the individual deputed to fire it mentioned that he had a 
large family dependent upon him for support, the trial was 
indefinitely postpone d . 

------------�.� .. � . •• ------------
Action oC Earth and other Substance" on Or::-anlc 

Matter. 
At a recent meeting of the Chfmlcal Society,a papE'r on the ac· 

tion of earth on organ ic n itrogen, by E .  C, Stanford, wa.s read , 
in wbich th e author gave details of his experiments on mix
tures of earth and decomposing anim al m atter. From tbese 
it appears that the earth is  but an indifferent d ryer, the mix
ture contin uously los ing ni trogen, which is evolved a8 am
mon ia principally : the e arth also o oes n ot act as an oxidizer, 
and no nitrification take place. Dr. Frankland stated that 
when decom po�ition was in th e dire ction of putrifaction , am· 
conia was al ways produced · from the nitrogenous matter, 
but much nitrogen also escapes In tbe elemental form . The 
action of cbarcoal is very d ifferent ; eeaweed charcoal mixed 
with excrem ent itious matters a.n d all owed to dry is  found to 
retain almost the whol e of th e nitrogen. These facts are of in

A, Fig. 1, is the driving �haft, and B, the fast pulley. The 
terest to sewage economists and the advocates of the dry 

10 e II C ·  t d b · D 
. . f 

earth system. o s  pu ey, , IS m oun e on a earlng, , proJect Ing 10m ___________ ...... � • •• __________ __ 
a box, E. supported by the hanger. Through this bearing 

I 
Four Hundred Miles In a Balloon. 

and box, the driving shaft passes. As shown through the Professor DonaldsJn, the aeronaut, recently accomplished 
portion broken away at F, the adj acent edges of the periphe- a very sucC6seful voyage in his new balloon " Barnum. "  

the gl·eater strictness with which this i 8  adhered t o  the more 
compact and durable will be the mortar. 

------------�.� .. �,-.------------
DAVIS' IMPROVED HUB. 

The inv<'ntion, engravin gs o f  which i n  section we herewith 
present, is a simple and novel form of hub, composed of 
fe w parLs, which may be quickly ad j usted together 80 as 
firmly to retain the spokes . In Fig. 1 ,  A is an inner  metal 
t ube forming the axle box and having a head at B. C ia a 
larger and outer tube, into which tube A is screwed , as clear
ly shown . The middle portion of the hub consists of t wo 
collars, D, fitted on the tube head, at D, an d binding the 
spokes between them . The spokes may be made large at the 
parts clamped between the collars, so as to fill the whole in
termediate space, a� shown to the right of Fig. 3, or the 
ends may be constructed smaller to enter grooves or mortises 
formed in the faces of the coll a Ts, a8 i ndicate d  at the left of 

FiJ- l 

fig. 3 

)( 
1 ,' [/ l �  �)� 
� 

the s ame figure and in Fig. 2. The tube, A, is cored out on 
its mid dle portion to form an oil space, and the ends which 
form the axle bearings are cast in chills to rend er them hard, 
smooth, and durable. 

The plain form of collar, the inventor states, will prefera 
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bly be used when the spokes are to be adj usted in a single 
plane, and the slotted faced when the wheel is to be built 
staggered . Patented through the Scientific American Patent 
Agency. J une 80, 18'74. For further particulars regarding 
sale of rights, etc., address the inventor, Mr. J ohn W, Davis, 
Newton , Catawba county , N. C. 

-------------.� .. �, .. -------------

THE CHILIAN EXPOSI TION. 

� titutific �mtricau. 
ence of the magnetic telegraph, and brings into bold view 
the feeble beginning of the marvelous p rogress of thi� pecu
!iarly American work_ After the patient but persistent 
efforts of ProfesBo r  Morse for several year�, Congress in 1843 
made an appropriation of $30, 000 for an experiment with 
the Morse telegraph between Washington City and Baltimore, 

and it was this line that was completed in the �pring of the 
following year_ The m oney, grud gingly granted in the midst 
of scoffs and j eers and references to " animal magnetism , "  

'1'he second International Expo�ition o f  the Repu blic of  etc" h as been frequently referred to a s  a munifi cent gift in 
Chili , a brief mention of which has already appeared in the interest of Science and the d iffusion of  intelligence. 
t h e se columns, opens at Santiago on September 10, 1875. The I Perhaps it was, but it may serve at once to illustrate the 
large South Am erican trade which yet remains undeveloped , magnitude of the growth of the telegraph , and how greatly 
and the constantly increasing de mand which the progressive the government profited by its ge nerosity, to  �ay that quite 
republics of that con tinent are making for American pro- recently, wi thin a period of five years, tbe Wes tern lJnion 
ductions and inventio ns, will,  we thin k, offer great induce , Tel egraph Company al one paid to the 'l'reasury in t'1xes 
ments for our manufacturers and inventors to contribute  to $850, 000, and in gold d uties, on imports of tel egraphic wire, 
this enterprize. Special arrangements have been made for 328, 000 more. '1'hus the inves tment of that $30,000 repaid 
the transportation of articles for exhibition , at low rates ; and itself in those t wo items alone, in those fi ve years alone, and 
the pa!sage of mecbanics and s pecial workmen, in charge of from one company a�one, more than thirtyfold . 
goods, wi l l  be in part defrayed by the Exposition Commit- Going back to the forty miles of wire between 'Vashin�ton 
tee. No rent is charged for space, and storage and power and Balt imore, which measured the whole dimens ions of the 

marvelous change and the vast and wonderful system that 
has brought it about is, as the decease of the builder of the 
pioneer line sharply reminds us, the growth of but thirty 
years.-Public Ledger. 

• ••• •  
"'- \Vollderf'u ) Oil 'Ve i l .  

The Titusville (Pa. ) IIfI'illd thus describes a wonderful 
oil well that has been o pened recently in that vicinity. 

The road lead ing to the Parker well from Petrolia is in 
mod erateiy good condition ; and soon after leaving Central 
Point, the traveler observes the words "no smoking permitted 
here" in  conspiuuous places. After a bout two and a half 
miles a ride, the top of a hill is reached , where a loud, roar. 
ing noise is distinctly heard, and eighty rods further on brings 
us in sight of the w € ll. A dense fog or miot er.velopes the 
derrick, e ngine house and tanks.  while fully one thousand 
persons are there, gazing on the wonder of Armstrong county. 
The derrick has cons picuously placed upon it, in large let
ter i! .  "Ems 'VeIl, " and "Creswell City. " There are two 250 
barrel tanks full of oil ; also two 1 , 200 barrel tanks, one of 
which is full. Three d ams, one below the other, catch the 
d ripp ing ; and the rivulet beyond, we are told, for ten miles 

BUILDIN G FOR THE GREAT EXPOSITION AT SANTIAG O, CHILI, 1875. 
are offered free.  The Exposition closes D ecember 31,  1875. 
The condition and number of geneul premiums have not, 
as yet, been determined, but three liberal special prizes are 

to be awarded as follows : 
First. One thousand dollars, in gold. for the best style of 

narro w gage railroa d ,  not exceeding three feet, sho wn by 
fixed and r ol l ing stock, including loco motive and tender suf
ficient to accommodate and carry ij to 100 tuns up gradients 
of 1 in 50, with cun-es of 1 6 4  feet radius 

S econd. One thousand dollars, i n  gold, for the b�st sy stem 
of measuring and distributing water for pUrp08e:l of irrigllo 
tion , in sp ecified or proportional quantities. The i nvention 
mUSL be accompanied by the nece8sary apparatus to demon 
strate i ts  ap pli c iL bility to the requirements of Chili. 

Third.  Five hundred dollars, in goJld , for the best ex plo 
ting drill, adap ted to mining operations of coal, iron,  cop 

per, Eilver, gold, etc. 
The city of S lntiago in Chili is  situated in It m0 3t pict ur

eEque vall ey at the foot of the Andes, and is a j ornsu with 
beautiful parks contain ing lakes,  gardens, fountains, theate:d, 
libraries, amusements o f  all ki nds, ob�ervatories, etc. In 
one of these parks,  the size of which i s  t wo squarll miles, 
the Exposition wil l be held . '1'he s t ructures incl ude sev
eral buildings , the main one of which covers over GO.OOO 
sCi uare feet of ground. It is  over eighty feet in hight, is 
constructbd of stone, bri ck, and iron, and contains many 
spacious g alleries. An effi cient fire brigade will be cOllstantly 
in attendance d uring the Exposition. The street ra.ilways 
whi ch pass round the park have branches extending within 
the edi fice in order t o  facilitate the conveyance of  heavy mB.
chinery and o ther cumbrous good s . 

F ull particulars can be obtained of the Chili au consuls at 
Ke w York, B �1timore, Washington, and Philadelphia. We 
give herewith an engravin g of the main exposition build 
ing' which is of considerable architectural beauty. 

• • •• • 
'J'he B u ilder of' the FIrst Telegral)h. 

A few days ago a telegraphic despa tch from Maine an
nounced the decease in t h at S ;ate of Mr. G.  E. Smith, who 
constr ucted for P ro fe ssor Morse the forty miles of magnet ic 
tel l'graph from Wash ington city to Baltimore, whicb consti 
tuted the original of the vast system of telegra phs now ex 
tende d through o ut the world. That line was completed for 
use in the last week in May, 1844, the first news despatch 
having bBen sent over the wire on the 29th of MaY'. The 
quite recent death of  the constructor of that line naturally 
carries the mind backward over the thirty years of the exist. 

magnetic telegraph this dfty thirty years ago, we are better 
able to appreciate the two hundred thousand miles of wire 
which form the immense network of the telegraph over the 
United States to day. Of these two hundred thousand miles 
of American wires, which would encircle the globe more 
than eigut times, ab Jut one hundred and seventy thousand 
belong to one C Jmpally. In J uui' . l:3± I, th,:re  wera two oper. 
at01'8 at wMk ; i n  June, 1 8,8, there wera n i n e  thou sand nine 
hundred and thirGY persons employed by one American com
pany, and about twel ve tho usand by all the  A merican COlll 
panies. In this exhibit of the grow th of tli i rty year� ,  w" 
l imi t the figures to the statistics of o u r  o wn co u n try, leaving 
the Old World o ut of view altOgether_ 

[n SOlll 3 o ther I'e ripec ;s, the change wrougut by the teb 

graph in l t Hs th<L1 the p erio d of one generation is still m ore 

striking. It req uires no strain u [lon the memories of e ve n  
t h e  junior partners of B o m e  of o u r  0 11  business houses and 
otli ces t o  recall the anxious times when they we re more or 
less at the mercy o f  shrewd and activo men who used carri . Jf  

pigeons, relays of fast horses with their hudy exp ress rid
ers,  semaphore signals frilm hill top to hill top and along 
the coast, and other similar expedients for getting II.dvanc� 
views o f  imp ortan t eYents, with all the res ulting advantages. 
In those days fluctuations in the prices of  commod ities in 
the great markets of the world were frequently secrets 
known only to a few, who sold their knowledge to ano ther 
few, and thus a small knot of men in every commercial 
center were enabled to b ay the property of their uninformed 
neighbJrs for far less than its vl1lue, or sell their o wn for far 
more than its value. Now all business men get their infor
mation simultaneously, and, if  they wish it, they can ge t  it 
from all the markets and money centi'es of the worl d. The 
merchant at our Commercial Exchange is in immediate com
muuication with corn, cattle, cotton, produce,  shipping, and 
commercial exchanges everywhere in our owo country and 
abroad . The banker on Third street has his wire extendiog 
from his office to New York, Chicai;o, San Francisco, New 
O rleans , Lond on, Paris,  Frankfort , B erlin,  Amsterdam, Con
stantinople, Bombay, Calcutta , Rio Janeiro and Shaoghai , 
and all cities and countries between. He sits there with 
instant k�owledge of the financial, commercial, political , and 
other impor tant curreo t  events of Europe, Asia, Africa, 
Australi a, tbe East and West Ind ies, aild South America , as 
well as of his o wn coun try. The telegra ph , the Associated 
Press, and the ne wspaperd within that organization con cen· 
trate this univereal intelligence , and lay it before the whole 

public simultaneously at least twice every d ay ;  and all this 

of a circuitous route to the Allegheny Hiver, is covered with 
OIl. 

There are t wo 2 inch pipes connected with the well, 
one of which i s  shut completely off, and out of the other flows 
a steady stream of oil with immense force. There is  no per
cBptible i ntermission in the flow ; and as  it  gushes into 
one of the 1 ,200 barrel tanks , the foam and spay envelop 

the whole surrounding atmosphere in a dense mist . 
" A trust worthy gager informed us that he had gaged the 

well three times since the strEam wo s brned into the 1 ,200 
uarrel tank, and he found it doing' 1 . 7;)0 barrels ,and he estim
ated the leakage to be at least 50 barrels per day. He fur· 
thp,r stated that in his  opinion the wel l' started off out of th6 
t wo 2 inch pipes at the rate of �,;iOO barrels per day. He 
also  cl aimed that, although this was almost incrediblE', h e  be
Iieyed that, if the full stream wae turned on now, it would do 

a', least ;) .000 barrel s.  

" Tue well is  claimed to be the largest ever struck in the 
lo w"r region . A farmer w alked up to u s  and offered to sell 
his adjoining hrm of 1 00 acres for $tOO,OOO, which ten d o ys 
ago, for farming p urposes, would not have b rought $ 1 ,000, 
The surveyors are at work laying out Creswell City. 

"The Parker wdl stands two and one eighth m iles d ue east 
of the most eastern wel l of  the fourth sand development, and 
about two aed three quarter m i l,'s east of Petrolia. The num
ber of wells drilling on this belt, east of the most easterly well 
on the McG arvey farm , are six, namel y :  T wo on the Snow 
faIm ; one on the S teel farm : the G ush ford well, 1 , 000 feet 

deep ; the Crawford wel l ,  300 feet d eep, and the Prentice 
well, 1 , 450 feet deep. The latter is half a mile due west of 
the Parker well, and is due next week. " 

--------------.�,.,�,�.-------------
Tbe Reason 'Vby. 

It is al ways desirable that facts should be supporled hy a 
reason. The editor of Arthur's Home JIagazinc give the fol. 
lowing questions and answers, which are pertinent to this sea
son of the year: 

Why is fruit m03t wholesome when eaten on an empty 
stomach 'l 

Because it contains a large amount of fixed air, which re· 
quires great power to disengage and expel it before it begins 
to digest. 

'Yuy is boiled or roast fruit more wholesome than raw ? 
Becauf e ,  in the process of boiling or roasting , fruit parts 

with its fixed air, and is thus rend ered easier of digestion. 

Why are cherries recommended in cases of scurvy, putrid 
fever, and similar diseases ? 
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On acco unt of their cooling and antiseptic properties, and 
because they correct the condition of the blood and other 
fluids of the body when t.here is any tendency to putres
cence ; at the same time, like all fresh fruit s, they p ossess a 
mild aperient property, very beneficial to persons of It bilious 
habit. 

What effect have vegetable acids upon the blood '! 
They cool and dilute the blood, and gen erall) refresh the 

system . All fruits  contain acid s  and salts,  which exer 
cise a cooling and invigorating influence. Apricots , peaches, 
apples , pear� , gooseberries, and currants contain malic acid. 
Lemons, ra�pberries,  grapes , and pin a apples contain citric 
acid. The skins of grap e8, plums, sloes, etc. , contain tannic 
acid , which has a bitter ta8te. 

Why should Balt be a pplied to vegetables intended for pick
ling, p reviously to putting them in the vinegar '! 

Because all vegetables abound in watery j uices, which , if 
mixed with the vinegar would dil ute it so much as to destroy 
its preservative property. Salt absorbs a portion of this wa
ter, and indirectly contributes to the s trength of the vine
gar. 

Why is bread made from wheat flower more strengthening 
than that made from barley or oats '! 

Because, as gluten, al bumen and caseine are the only sub. 
stances in the bread capable of forming blood, and consequent
ly of sustainin g the strength and vigor of the body, they have 
been appropriately called the food of nutrition, as Ii distinc
tion from those which merely support respiration . Wheat 
contains eight hundred and twenty· five parts of starch ,  three 
h und red aud fifteen of gl uten, albumen ,  and caseine,and sixty 
of sugar and gum ; whi le barley contains twelve hundred of 
starch, one hundred and twenty of gluten, albumen and ca
seine, and one hundred and sixty of sugar and gum ; hence 
wheat is  much richer than barley in  the food of nutrition . 

-------�.�, . .  , �.----------

the open air an eloquen+. and glowing tribute to the chemist 
in whose honor the gs ' �ring was held. In the lecture haU, 
Dr. J. Lawrl'nce Smith reviewed the whole progress of 
chemical science durin� .he past 100 years. 

"In the following day ,August 1, Professor Silliman read an 
essay on American contributions to chemistry ;  and various 
other papers on the history of the subject were given , and 
many interesting letters and other relics of Priestley were 
exhibited. 

--------------�.�I • •• �.---------------
A nother New ('olDet, 

Now that Coggia has passed for ever from our view, it is 
gratifying to know that a new comet has j ust made its ap. 
pearance. It  was discovered at Marseilles,  France, July 26, 
and first observed in this  country by Professor Swift, 
Rochester, N. Y. , July 30. He says : " It is quite large and 
bright for a telescopIC comet, and has a strong central con ' 
densation, but , as far as I could judge by observation , both 
in "he solar and lunar twilight, it has no nucleus or tail. It 
is in the fourth coil of Draco, and moves at the rate of  about 
one degree a day." 

------------� .... , .... �.---------------
IMPORTANCE OF ADVERTISING, 

The value of advertising Is 00 well understood by old established buslne •• 
firms that s htnt to them is unnecessary ; but to persons establishing a new 
bus1n ess , or havtng for sale a new article , or wishing to sell a patent, or flnd 
a manufacturer to work It : upon such a class, we would impress the imp or· 
t.nee of advertising. The next thing to be conoldered 18 the medium 
through which to do I t .  

In th i s  matter, utscreUon is to be used at first i but experience will Boon 
determine that papers or magazines having the largest circulation , among 
the class of persons  most ltkely to be IntereBted In the arUcle for sale, will 
be the cheapest, and bring the quickest returns. To the manufacturer of 
all kinds of machinery, and to the vendors of any new article in the 

The Dhocovery of Oxy�e n-Cele bratlon ot· the One mechanical line, we believe there I. no ether source from which the adver· 
Hundredth A n n iversary. tiser can get as speedy return. as throullh the advertising colnmns of the 

TheJ:'e was a large gat hering of American scientists at SCIENTIFIC AMERICAN. 
K orthumberland, Pa. , on July 3 1 , to celebrate the Olle hun· We do not make thcse suggestions merely to Increase our advertising 
dredth anni versary of the discovery of oxygen by Joseph patronage, but to direct persons how to Increase their own bu.lne ••. 
Priestley . The proceedings commenced in the main hall of The SCIENTIFIC AMERICAN has a circulation of more than 42,000 cop Ie .• 

the v illa ge academy with an addres s  o f wel come by Colonel per week, which I. probably greater than the combined circulation of aU 
Taggart , of Northumberland. Professor Charles F. Chand. the other papers of Its kind publl.he<l ln e worm. 
ler, of Columbia C ollege, New York, was called to the chair, • ' . '  • 
and Profes�or A. H. L eeds, of t ue Stevens Instit ute , Hobo-

DECISIONS OF THE COURTS. 
ken, N. J. , was appointed sllcretary ; telegrams were ex-
changed with Birmingham, England , where a statue of United State. C ircuit Court,---Eastern District of 
Prie�tl ey was at the time being unveiled by Professor H uxley , Pennsylvania. 

and Professor II.  H. Croft introdu ced the business of the P ATENT F IRE E :>.:T INGl: I SII E R . -THE NORTHWESTERN F I R E  E XT I NGUI SIIER 

day by reading a paper on " The Life and L ahors of Joseph 
Priestley," in which he rapid ly but clearly traced Priestll'y 'S  
great life and works. His fondness for chemical d abbling was 
pursued , l ike all his work , on a plan of his o wn, regardless 
of  the schools ; his wonderful discoveries, embracing at least 
t wo thirds of the now known gases, showed conclusively 
thll compound structure of the air. He traced also the the
ological wars in which Priestley's controversial propensity 
kept him constantly engaged. Like Ishmael , his hand was 
again st every man, and every mau's hand .was against him ; 
and, though his powerful intellect van qui shed one enemy 
after another , and the volumes hurled against his foes num· 
b ered more than a hundred, new opponents constantly arose . 
The Church banned h im, society thrust him out, until at the 
age of sixty . one , feabll', worn out, his house b urned from 
over his head, his books and papers destroyed by howling 
mobs, inj ustice Rnd op probrium heaped upon him, he fled to 
Am p rica, where he met a j oyous welcome,  which must have 
Bounded p assin g Btrang.� to his ears, accustomed to years of 
con s ta n t  strife . S c> m e  o f  h i s  family having 8ettled at  th e  
Forks o f  t h e  Susquehanna, he follo wed them here, and 

found a land of peace and restfulness. The third and fourth 
/!pnpration s of the great chemist 's descendants still reside in 
t L "  tow n.  

Professor J .  L'l.wrence S mith, of Louisville, Ky. , offered 
and h ad adopted the following resolution : 

Resolved, That a committee be appointed to confer with 
the committee of the Centennial Exhibition, to correspond 
with the cht mists and professors of cognate sciences i n  
E urope, i n  order t o  induce a ltuge representation of them to 
visit this country in 1876. 

Professor T. S ,erry Hunt,of Boston, read a paper on " The 

Century's Progress in Theoretical C hemistry. " The lecturer 
traced the progress of th e  art from its earliest stages ,  and 
defined Stahl's phlog istic hy pothesis,  in which Priestley 
placed Buch un wavering faith. The thre" great chemists of 
the century j ust expired were SchEele, Priestl l3Y, and Lavoi · 

sier. Of thtse the two first were great experimenter� , but 
failed to inte rpret their discoveries properly. Priestley, 
though the founder of a new school himself, adhered firmly 

to the old philosophy,and d ied the last defender of phlogiston . 
Lavoisier seized, w it h  a marvelou s comprehension , the true 
s ignifican �e of the facts made known by his contemporaries, 

greatly enlargE d the field by his own researches,  and like an· 
other Newton , showed the great harmonies which govern all 

the changes of matter in the m ineral, animal, and vege table 
kingdoms. Lavoisier j ustified by the aid of the balancf,l the 
old doctrine of Hermes, that in the changes of matter nothing 

is lost and nothing is gained. \Vith \Venzel, he made 
ch emistry a quantitative scil'nce, and the great laws of defi 
nite and multiple propor tion made known by Dalton showed 
that all th ings were ordered by weight, by n umber, and by 
measure. 

A second session was hE-ld in the evening of the day, at 

which Pr ofessor Joseph Henry was to have presid ed ;  but 
beiDIl; I ' I E-VenteJ by ill  health , Dr. IIenry Cop pie, President 
of the Lehigh University, filled the chair, and delivered in 

COMPANY et at. Vif. THE PHILADELPHIA FIRE E X T I N G U I SH E R  COMPAN Y .  

l In equlty.-Before Judge �IcKennall.-Declded April , 1874 . 1  
Sutt brought on letters patent reissued to Dawson Miles , administrator of P. F .  ( ;ul1er, deceascd ,  and Al phonse A. C. Vlgnon , N"o . 1 ,994, dated ,July 16, 187'2 (or ig inal patent No. 88,944, dated Aprl1 18, 1869) , for improve-

m,lr�� 191:t���n�fu���1��s��e:d PBten� are a8 follows : 1. The Impruvement III the art of extinguiSHing flres, hereinbefore described ,  bv throwing u pon the tire or conllagratlon a properly dtrected stream of mingled carbonic acid gas Bnd water by meRns Of the pressure or expansive f orce exerted by th� mass of mingled gas and water from whtch th� stream Is derived. 
2, We claim a strong ves£lel provIdcd with 'a proper plug or ltd, by which an orifice in  i t  can be closed, and B stOPCOCK, through whtch its contents CliO be ejected. and a flexi b l e  tubing or hose for directing the stream as to'j ected at  the will of the operator, these parts be1ng substantially !:Iuch as dep;crl bed ,  and caoshle of operat ing as specified .  3 .  \Ve c lafm a s trong vessel provided wi th  a proppr p lug or l id for  clo�ing un orifice t o  I t ,  and also wlrh 11 sto pcock , in combination with ano t her ve�se l  or tuba, the combinat ion be ing 8ubstantially such as spacified, and the construction be ing substan tially such as descri oed, so that  the vessels mlly keep separately tne Ingredients for makina- carbonic acid gas. and tbat whfin their contents are mingled they may be diSCharged tn a s tream of carbonic acilt gas snd water. 
4.  We claim, i n  combl.uation with tht: vessel's l td or plug and stopcock combined, and capable Of operating as in the above third claim, a hose and nozzlc, so appU�d, as described, tha.t the mingled stream of carbonic acid gas and water may be suttably directed, as her�lllbeforc aet forth . 
6.  As the preferred arrangement of our apparatus, we claim a dtrong Vet�Be l  provided wIth a l fd  or plug and a stopcock near the bottom thereof , ! u  ('.omhtnation with a ve8�el o r  tube arranged In the in terior thereof, the arrang-emen t. being substantially as described. 
6 .  We claim a strong vessel provided with a l id or plug and 11 Rtopcock, in  comblnat10n with a vessel or tube arranged tn the tnterlor thereof ,and 

f\ rod plissing through the wal l  of the outer vessel, and ca.pable of orerat· iIl� p;ubstantially as df'f\cr ibed ,  7. We claim a strong vessel provided with a ltd or plug and a stopcock , In combination wHh the VCSiel or tube arranged in the i n terior thereof, and a rod and cock or valve, the whole betng and operating substantially ai de· scrIbed. 
8 .  We claim the clements or parts of a whole III pparatus specified in the fifth claim, and arnnged as therelll spectl1ed, ln comblnlltion with a :flexible hose and nozzle, tind with. hand lcs 01' loops, whereby the apparatus may be 8 1��PW!��a��� }�e ���b�a���el�,t�dAtSr��S;���i:�t; :slfKPg;�i�g for cIosln the same, a stopcock near the bottom Of the vessel, a hose and nozzle, an� handles or loops, wherp-by a volume of water charged with carbontc acid gas may be confined and transported, a.nd a stream thereof directed, In the mannpr and for the purposes described. 
10. The keeping of the acid and alkali or alka\!ne solutIon in separate 

f���J�!��fi 6i���I�i ��ttoi���r�lcf����\t{et�:���a����� ���t}�eed frg;�:e� one mode of accomplishing which we have above set forth. 11 . A cloged rece:>tacle , made of Buitable material .  containing one of the gas-gener!l.t1ng Ingredients, plllced within the main reservoir contalntng the other gss·generaUng IDjiZredlent, to be ditJcharged of its contents in tbe manner herein get forth ,  or by other equi,alent means . 'this bill 18 founded upon a rehsued patent to Da.wson Ml1es, administrator of  the estate o C  Philltpe F .  Ca.rlier. decea.sed, K nd ·\ l phonse A C. Vlgnont asjotnt i nventors of an " Improvement In extfngufs f l tna- fires." They b.rd uescTlbed as resiaents of the city of Paris , snd subjects o f  the Emperor of France at the time of the tnventlon . The answer dentes that thcre was any per5l0n na.med Pnil l10e F .  Carller, and avers that Frangois Phl l 1 1pe CarHer was the name o f  Vignon's associate In the al leged Invention ' and for this mtsnomer lt is urged that the patent is void. * Assuming, then, that the Christian name of CarHer was }l'rangojs P.� he It' 1l(>mon5ltrated to be the Sl1.me with Phil l ipe F., by concluslv� proof of his connectton with the sull.lect of the patent, ana of the Impossi ble apl1-( 'aoil 1ty of the nddl tional description to any other than Vignon's assoclat.e .  There I S ,  therefore. n o  doubt  ot the personal ldent1ty of t ile patentee, and the most th"-t CRn be said is that, by a transpoFOItlon o f  his double Christian 
�:��il't�l � ��e��i tt� ri���re:cti��ri 

tft]: f���j��a�Jged ��;ctr��ti6�1,1 6yo !.�f�g �g� patent(�e may be certain},)' ident1 fied. The patent must, therefore, be treated as valid. .. The m9,ln e ll�Uiry in the cause relates to the novelty af the invention 
�b�����tb��:� i���nt�:l�si?' I have no doubt they were orlginal inven-

The earliest date ·to which tAetr Invention is carried back is June, 1862. Althongh there 1s no evidence In the cause fixing t11ts date, yet, from what Inctd ('n tally appears and for the purpose of determining the nrlortty of their inven tion , i t  ma.y fairly be taken as the t 1me wh�n invention was coWg!���gen, did they claim to have inven ted ? This I s  very clearly de -scr Ibed 1 n  the re I ssued paten.t in controversy . ' 
"It  cons1 sts," says t 'le 8 oeCiticatton, "first, In the process or method of extingUIshing fires by mea.ns of a jet or. stream of m1ng:led watcr and carbOlJ iC acid ejected from a closed ve�sel ln 8 sUltable du·ection by means of the pressure or exoansive force of tbe  mtxture contalL.ed in tne vessel ; and. spcond!y, in the construction of apparatus for containing and. deliver-1ng this extlHgmshtug medium, whtch apparatus may be made of an exceedtngly portab le nature, and kept a lways chargcd and ready for USe at R llloment ;s notice at the  part1culll.r locality whtch It is des1red w protect." .. 

ha�� :�gilil���tt�h�vl�:ri�:i�nrf>j���e�l���fc!�t��to�crrr�l��ftila�f�.dG��� ham . It appears that on the �311 of November, 1837, Ur . Graham appl ted for a patent tor a method of extI nguishing fire , by pl'('jecttng upon I t  a streH.m of mingled ca.rbonlC acid gas and water, and  tiled a specl�cat lon , i n  which h e  fully dt-!f:>erlbed the  lllcchanical dev ices to  be u s pd  III etlectuatlng this method and the process of oper!\ttng them. On the 25th of N ovemoer, 
HS37, his applicatton was rejectl a , lor reasons stated by the Examlner,which now seem strange enough. Til l s  decision was reaffil'D.Jed on the 16th of Oectmber following .  On the 29t h ot Deccmber, 1837, an amended spect· fieation was filed. and thus the case stood until December. 1851 , when a model and drawing and a third BpeclUcatlon were nled, ana the application 
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was renewod and dnally rejected. These Reveral spectfl.ratiolls Rnd the drs wing are 8.11 10 evidence 1n the cause ; and 1 t 1 s  urged that  they, of them
selv(,8, a.re eftecttvc proof of prIor invention hy Graham. .. 

But 1t does not fol l ow that a rej �cted spec1fication and drawings arc , under all clrcumsta.nces, inadmiSSIble &s ev 1dence .  By th"mlielve� they arc inconsequential. but WhPD the i nventor's idea i �  perfected by a JlTUC · tical adaptation of t t ,  in the form of mechanism, they are valua u e guIdes tn  ascertaining the date Of the invention, the dppign o f  the Inventor, and the prinCiple, 1ntenrled functions , and mode of operation of his mechanism, and they must, thetefore, necessarily be cOllsit!ered I n  connection with It .  So, in the present case .  Dr. Grtl.ham embodlp.u what he suppose( l he had 
t��;O:;���I�� :t V�:���i�\��;lh� ����rr�g[�3f:p;S�:�i�sshw�;i��lh� l���t��� hlblted. As early, at least , as lS51.a model and drawings o f  the apparatu"l desrrlbed In the specification were ftlpd by Dr. Graham in the  Patent Ottice .  With the aid of aIt thege there certainly could be no ditHculty I n  cOll structing the neccsli!ary apparatus for the practIcal appl1cat, fon of the i l lvent ion .  Indeed such apparatuLII wa.s  aOllstructed by Dr . Graham as early a t  l e a s t  a s  1853, and I t  was produced a t  the  hearing, w i th  the  immaterial su bst ttut ion of a piece of new hose for the old piece originally attached to 1t ,  i t s  identity havtng been Incont�stab1v es tabltshcd .  * It appears that, tn It152 or 1853, Dr. Graham made a trial of hts apparatus near Lt'xtngton, Va . ,  in t he  presence of a large numher 01 wftnesse� , oy setting fire to a la.rge pUe of straw. and then throwi ng upon It a stream 
���el�����i�:\�r����at�eO��c� �Ci�lfa�8t�r�jt;f�r���0��chd:s�fli��������':e�� from tne fact that the progrt'ss o f  combustion was promptly arrcst t- d ,and the fRnure to exttngUlsh the fire  en tirely was  m:l.nlfc!'t ly dut' Rolely to the Insu1tlctent capactty of the extingutsher. as compart'd w i t h  the maJ;:uttude of the lIzntted materia l .  The ineompatt lJl l 1 ty of carbon iC uc id ga:-; with 
fire needed n o  proof ,  because i t  was an ludlsputable fact j tll e problem to be demonstrated was the practlcabtItty of the oroposed met. l lOd of duo! · charging and dlrecttng carbonIc Bcid gas in combination w i t h  water upon an tgnited msss, whereby the well known properties of both theSf! sub stances could be made usefully 8\"aHable . So far as th is  resu l t  was concerned the tria l made must be considered as  having proved the uti l t ty and efficiency of the Inventi on . 
th� 'hte i�l"na� Ibi��i ��::!��e ���Ssf:��O!� gl��� � �s� ���� 'b�l ttr �J;a���iRoh ��l� � occaFlion referred to, had been made exhibits in the case, were produced in court, Pond were subjected aga1n to the test o f  trial . They eODslsted of  a metallIc fountalo ,  or closed vessel, charged wi th carhon1c aC Id  gas and wafer, to  WhICh was attached l�ather hose elJ dlng in  a. b�nch of  nozzles, and. alternately a single nozzle. When the stopcock opemng I n t o  the hose was turned, a stream of mingled lla9 and water at once issued from the no.le, and. by means of the expansive force of the contents  of the "csRel, was projected to a di stance exceeding- that fltated hy Dr .  Graham i n  his specIfications, unUl the vessel was emptied . Against the pressure of all these proofs I cf/,unot restst the conclusion that Dr. Grahalll devi �ed an origina l  method of extingul';hlng fires by the combined a�ency of carbonic acid glls and watf'r, and tbat h e  " perfected and adapted" his Invf'nt1on by embodylIlg i t  i n  the form of mechanical appllanccs capable of operat[ve and fluccessfui llse .  It was urged ,  however, that the efforts of Dr. Graham are to be treated as abandoned experiments. An experIment may be a trial , either of an incomplete mechanical s tructure, to a8ct'rtaln what chsugefl. or add1tions 
�o�P��t�dc�S:�tJn�o tr:}��I�!�r���

O
�Pi��I� \�: �����l�/y�ts(fb�'l���l�: i� Ott: first case, the incomplctene!:l=s of the lRn�ntor'8 eilorts , i f  they were then a bandoned, would have no e1lect UpOll the r1gh t s  of a subsequent Inventor. Hut If the exper1ment proves the capaci ty of the machine to effect what tts lnveutor proposed, the law assigns to 111m the mer it of  havi Il g  llroduce(i a eomplete invention . 

It Is hereinbefore shown that the theory of Dr.  Graham at ta ined this 
f{ea��l;:� ���� \1::.: p��� n \h 

(�'fflc:P{;:��l� 
t !�bltl ��r� 11 �:: l�ri��I��· t h �\U t;: hJ�� terprille was ImpraCticable with r h e  employment of any mechanical aUXIl i aries whatever, without pecuniary reSOUrCf'fl ,  h I S  "po\"erty, not  h i s  will ,  consented" to an abandonment of further effort to secure the ful l benefit of hls lnvellt!on to himself and to the puhlJ e .  But t hI s  wlll not  help tJ ,e 

���rfJ����n\�is 1:;e���tntl��t f�� ��lgft��ICa�ifl�l��hhlIs lJIoac���n al��!battl�� hypothesi S .  But if he did, ft wl l l  not reduct' h I s  matured Invention t o the grade of a mere experiment, and open the  way to the complai llants to  aPj:g�r��;:��:I����fRri:!J:�":�t,��e �ri!t  clR1m of the patent Gannot be sustained. Graham was pr ior to Cari ler an ( l  Vigilon tn devising the "improvement in the art of extinguishing fires" embraced in this cla im, aull the mertt of novelty caDDot ,  therefore. be  accorded to the }attt.'r .  The other claims are for mechafl ical combinations . The ninth Is for a combination of a strong vessel, a 1td or p lug, a stopcock near the bottom of the Ve!.;Jsel,a hose alld nozzle. and ll aud les or loops, "whereby a volume of wat.er chargE'd Wi t  I carbonic acid gas muybp trftIl S ported and a stream thereby dlreeted, in the  manner and for  the purposes described .  " The tenth is for "the keeping of the acid and alkaU or alkal ine so lut ion In  separate and dIstinct vessf>ls, but In  such proxlm1ty to eacll other that they may be immediately brought into contact when the apparatus is required for U!�e . "  All these claims, except the last , are for combinat ions o f  dcvices, none of which devices are alleged to be Dew,  and whl ll� the ('oefHcll'ncy of a l l  of  them i s  necessary to ettectuate the ulterI or dt'� lgll o f  th� patcnte f' � ,  they are subdiYided Into groups and claimed as several lnvell ' Ions. Indeed the speclficatton ti a. not9ble example of ingenious multlpl icatioll of claims, so as, I t  must be presumed, to embrace and protect the invention I II every p08s ib le aspect of I t .  I t  is not to be dOUbted .  however. that a valid combination may consist of old elements , which have not been b('for� similarly arrangf'd. or, 1 1  they have. that 8. novel result I s produced by their conjunctlon . E I ther the in strumental1ties employed or the effect caused by their operation must be new to constitute a patent.able combination. If substant ia l ly tht� sll.me devices have been used before for a l1ke purposf' ,  or I f  thev are Ilppl ted merely to effectufLte 8 method knf)wn and practiced before, such employmeIIt of them will not be protected by &, patent .  .. 
an':l�r�eo��e���b��:?tsi ��enc';������ t�l�trbi�e�s�)���i�n aanndd ua�'�l:�)I� �}I� 
���:r % � �i�I�:'P g:ret�; :���b��5�t,n� l�ssl��� {Nli �f a� � �g ��:\ �'�.�r��ll.�\�t:H;)� � this questton. The devices which ( 'ompose ti le eombl llat1ons clallned i n  the complainants '  I)atent arc subt!tantially �mbodied in Nichols '  apparatus , and it in they are a.rranged and operated III substantially the same way as in the complainants . TIle obj �ct of .:slchols was to confl, tru(�t appa.ratuFi In which acid and an alkali could bf ' kept in Reparate vessels. hilt tn such proximity to  caeh O t lH'l" that they could, at the wi l l  of the operator. be brought; tuto Immedia t e  contact ; carbonic acid gas thereby gellt'r1,lted a IJ d  u body of wuhr  cunhtlled In an Inclosing vesto!el impregnated WIth It , and tlta t  the acl (in lollS  water could be discbarged through a suitable opening by ' Iw elas t 1 c  } lrcseure of the gas and used as a beverage. The essentlal element s  of his apparatus are 8, strong metalltc vesse l of portable Olmells 1Un� , to  be fil led With water, with an opentug tn tts to

P
j a. plug to be screwed lnto .th18 OPPll-

���;cao�;nt��[ede:vsi�h ����s:: �Itt�rli����;�r��fc�ll:;t: ���tt�ilod�Jl�(�efoa1\?e bottom nOt ; a tube or smaller vesse l ,  lor holding an alkalt withIn the ac id chamber with an open bottom, which Is  p rovided with lI. t1gh t - tl t t l u g  l id 
b�tt����!� b:��:���[l���g c�g8��[OaUtg�I��;l��� ;o���ea v8��s����k i�lig�Tl\?t� and direct t h e  discharge of the contt'nts  of the strong ve8scl ln a mluJ;!: led streilm of carbonic ac id gas and water .  To operate th I s  apparatus t h e  strong metalllc veSSt' }  is n early filled wi th wll.ter througn the open ing In 
bt�r ���i��tii��a��;t���sb�b��:d�C� uOa"n\�� �tf8 di\���d\\�t�l�,lla�I:J ��\Vn �I

��:g: stance is put Into the alkal t chamber, agaluFit the ho ttom of  wh ich i t g  metal co verlnjl ls tightly drawn b y  means o f  the  r o d  attached t o  I t ,  and  i t  i s  then replaced and tightly sc rewed Into thf'. aC id chamber. By a r , : vo lu t lon and s l 1)lht pressure cf the rod ,  the bottom of  the a lka l i  chamber 18  brought Into contact with the actd In the cl l t l llber below. Carbonic acid gas 1s at once generated and fa condul:ted thro ugh the p tpe pro\,H1f'. d  for that purpo�e to th t' bottom of the water ve��e l ,  where I t  Is IntermlXed wi th the water 3.nd from wh1ch i t  11=1 driven, 8S desired ,  through the d l�charge 
Plftel ��lt·�ri �������!�hcl\et�: it8h�rii�i1ec:ssary to alid a hOFe and nozzle to the dt@cbarging Itopcock 1n the l\ichols fountain. to mllke It a8 effec t ive a tirp. ext1ngulijher al the complainants' . * The obVIOUS addition ot �O S Imp le an element t o  the devices which coexlstert in the old macll ine a nd perform all the funda.mental functions of the flubf'eQuent one. sannot constitUTe the comOinll.tion of a new and paten table one .  Bnt I t  I s  urged that the prior constrUCT ion o f  s tructures of t l J t s  cltisfl. ('ann )t atfect the question of nove ly here ,  because they were not appl1" d to the extin�uishment of fires , and the Ir  USc and t hat of  a fire ext l lJ �uisher are entirely divers e .  It must be observed that t h ere Is a mark�tl UU& }(ogy 1n the means employed and the reBult  prod llced by bo th machmes up t o  the potnt of dlverjlcnt appllcat lon .  The I uuci1(l1l o r  both f i'l  t he  prom pt gt�n praUon of carbonic actd gas and tbe Impregnation o f  watt:'r with H .  :lIld t h e  same projecti le force I s  employed t o  expel the acluuloul:' wat !' r  h o m  ttl" ves�el containing I t .  In the  OIl e  case, a Ft ream of th 1 s  w ater 1s  d i rt'cttci 
���sao�1��lie����tlt�r�at"h?�� 31�t>�:�Cae�!e;:��fr� 'ttl�dll��liiI�:t�t��\�;I�il���)i�� of the same agencle� ,  mark s the l ine uf d l s t l uct ion between tnelli . I\ ow. the art of extingufshing ftre� by 1l] {.:1.Ilf'! ot rarbon l c  ac i d  �aH and w�� t e r  inl ermlngled wa s  n o t  n ew ,  f o r  1 t  b a d  pre\, iou:,ly Oeen pracf 1ced b y  Graham ; and the real question. therefore, i s : Does ti le appl 1c,a t l o n  o r  o ld mechanical devio' s ,  wi thout mat t  r ia l  chal tge, to a use III WhICh thev were not employed before., but which was kno.wIl anti had b f' ('n prae t 1eeo , c.onstitute a patentable l 11 \,pnt ioll ? A dt'cislye answer to this qUl.'snon IS f urnished . by �l r .  Justice Storr, in Bean 1'8 . Sll1al lwoo(1 (2 StJry, �OS) , whl' re he tt;}UB states the law : 

�ow, I take 1t to be c le �!T tlle t a m!lcll ine ,  or appa.r at ll s ,  or o � her lIl echanical con trivance, in order to givp the party a c la nll t !) a paten t  thf'rC IOr ,  must  1 D  1 t ri e J f  be sub�talltia l l y  new . It i t  i8 o ld  an(t wel l  known ,  and ap-plied only to fI. new purpose, that does ll O,t make i t  P:l t l' ll t ah le .  . And, in CUrtts on Patents (3d ed. ,  sec .  51)) , the re�m l t  of t l ie  auth or it ie s IS 
til us accurately statefi : Of cour�e, if any new contrivances, tombinat1on � ,  nr a rraugeml'n t s  are made use of ,  although the  pr1nclpal agen t s  are we l.1 knowll, the se  .(, 0111  rl vauces , combinat 1ons , or arrangemcl l t f'  may eO I i � t l l U rp  a 11(�W pr l Il (, j p \ t' , and the application or practIce w H I  IH Cl'�s9:rl 1 y  he �H' W a l l"O .  Hut w !J e re there 1s no novelty in the preparat ion or aTrang-ewent or the ageI�l ! " Inployed, and the novelty pro ressedly COIH:i8t!S III the apphcat lon of that  agent ,  being a well known thing', or. t il  o t her tprms, wher! ' � t  cOll� 1 :'l. t H 1n  the  prllct!ce only, the novelty of that. T! racttce IS to be (it:t l 'nnlll t 'd .  accord · in!,;" to the c ircu l(J st8nce� ,  by app lnng the tes t  of whl' tht' T  thc resu l t  o r  efIt'cI produced 1 s  a npw efl"eet or result not prolluet 'd before . It 1s apparpnt, therefore. that where all eUe.c l ,or r (' �u l t  has bp! :n lJcfore prod uced, the mect.-anical 1ljZ'l.·nc1es hy whiCh I t .HI reproduced . i t  t i ley are not tn themselves new, arc not lohe subjec t  of a pateIl t .  Th i s  ru le  Is deci�lv€'ly appl Icab l e  to the preF:l' n t  case .  both as � o  the result aChieved and the means employed to effeC luate i t ; and the clam)!; tor Ul!th beln5r thus invalid for want o f  novelty, the bI l l  must be dismissed WIth cos t s . 

l Edmund Burke and Keller &: Blake, tor complahlRntfl .. : 
Cha8. B. Collier and D. L. Collier, for defendant •. I 
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I m proved Railway Rail Joint. 
Bartholomew C. Crowley and John D. Kelley, Renovo, Pa .-The cbalr 

plates, c l i p ll ,  ami fish plat e s ,  are made of wro ught metal ,  I n  one pIece, the 
p l a t e s  being long enough for extending acr08S t w o  ties and resting at  the 
en d s  o n  t h e m ,  while the cl ips arc of tbe nsual len gth , and located at the 
middle,  w h e re the ralls m e e t  In them, thus combining th e chaIr and IIsh 
p l a t e 6 .  The kn ee·sh aped guard chairs, of cas t metal, are bolted up to the 
lI ' h  p l a t e  on one side b y  o n e  o f  the bolts used for fastening tbem, and also 
b o l r e d  or spIked to t h e  ttc. The end b earIng a,alnst the IIsb p'ate, and also 
tbe shoulders bearIng agaInst the lIange o f  tbe rail and edges of the chair, 
arc rounded , to allow the chaIr to  b e  closely bonnd to  tbe several parts , 
a n d  ot the same time a l lowed to move forward and back, as the rail 
e xpandc; and contracts,  without cramping unduly. 

I m proved Steam Pump. 
William A t k l n s o n ,Gardner, l 1 l .-ThlB invention relates to means whereby 

greater sImplicity, less l Iabl11ty to s toDpage ,  and greater economy In tbe 

o , era l lo n of pumps, may be  secared. Tbls Is conoldered by experts to be 

a very n o t iceable Improvement . 

Improved I,int Cotton Opener, Cleaner, and Stralahtener. 
J ames B. Wendel, MemphiS, Tenn .-This Invention relates to and consists 

I n  means whereby lint cotton may be opened, cleaned, and straIghtened by 
a single con t i n u o u s  oper&.tion . 

I m proved GaB "I acbine. 
Robert L.  C ohe n ,  Ph i lad e l p hia , Pa . -Thls Invention relates partlcnlarly 

t o  t h e  c o n s t r u c ti o n  o f  the bl o wer or devIce for forcIng aIr throngh the 

carburc t t lllg liquid , whereby such uniformity of pre8Bure IS produced a8 
e n s ure s a steady, un wav ering flame, i n  place o f  I], tUckering one. al i n  mOlt 
o th c r  machine s .  

I m pr oved Leather Glazina Machine. 
Wright W a l t er , Yonkers ,  N. Y . -Thls IBventlon cODslsts of a rGtary 

wheel ,  c a.rry imr the agate glazing rolls on- its face, to revolve agatnst the 
morocco, leather, or  other 8ubstance to be dressed, lying below the wheel 

on a s p ri ng bed or platform. The glazing rolls are monnted on a spring 

ba n d  O f  m e t a l  a t the mIddle of the s p ace. between t h e  arm. o f the wheel 

o n  W h i c h  the band I s  stretChed.  Under each roll I s  an adjustable sprlnR 
bearcr,  to regul ate the pressure of the glazIng roll on the leather. The.e 
bearers are adj usted a little short o f  the bant!, so that when the rolll llrot 

s t r i k e  the leather o n  the tabl. thc band will yIeld more readily, and thns 
not deliver blows as heavy as I f  directly supp orted by the beams . The 
beams are al80 provIded with a dj us ting screws by whIch to caule the 

aga t ea to bear evenly o n  the l ea ther throughont the whole lenlrth . 

bnpl'oved Gate IU nlle. 
William S.  Wht t lng, Jr  . .  of  Seymonr, assIgnor to FrederIck L. Allen and 

William H. RIchardson , Waterbury, Con n . -By thll. lmproved gate hinge, 
the g ,- te may be readi ly swun g t o  e Ither sIde without dlmcnlty, and closed 
or shut by Its own weIght. The Invention con lIsts of a lupport lng bracket 
fastene d  t o  the gate post,  and provIded with curved V or wlng·shaped olot 
for guIding the pIntle of the brocket plate o f  the gate, and preventlnlr the 
gate from ge t ti ng out o f  place . The pintle plate swlngl by BIde reces.es 
around fixed p I n s  o f  the " U p  porting plate . When the ga te  Is In  clo.ed posl· 
t l o n ,  the }J i n t l e  is in t he vcrtex o f  the slot, and both recesses are in contact 
with the guide pins . By swinging t h e  gate to eIther Side, the sIde recelses 
an d pint le  Bwlng aronn d the corre_pondlng and Ilotted part until the 

extremc mll o f  motion I s  obtaIn e d .  

I m provement in Layinll C e m e n t  Pipe". 
Jacob Loemer, N e w  York c l ty . -By thIs inVentIOn , a contlnuonl and aolld 

pIpe lllay be constru cted directly on the ground, dispensing with specIal 
ph.c ,· s o f  pro dnc t lon,  loss of breal<aKe by s hIpment, and other dlmcnltl e s .  
'l"he tnvcu t i o n  con sists  of  a. m o l d i n g  lla.sk, co nstructed of detachable exte· 
rior s e c t i o n s ,  SUI tably su p p or t ed 011 the ground, and cccentrically adJ u.ta
b l e  core s e ctions,  which are fianged in  such a manner that an overlapping 
j oIn t of the pIpe sections 18 produced as they are form e d  consecutively, one 
ILfter the o t h e r .  T h e  core s ecti o n s  are withdrawn from th e finished pipe 
H e c t i o ll s ,  by c ontracting them, by means of a central abaft and cam 
ecce n t r i c s .  

Improved Venti l ator Cap. 
Gerald Kavanaug h ,  New York clty.-Tbls Invention relatel t o  the con· 

s tru c t l on o f  c a p s  for v e n t i la t o r  pipes or lIues, and CODslsts of pyramldlc 

shaped and ov erhangIng sections connected wIth t h e  top o f  Ihe lIue, com· 
blned with a c e ntral scctl o n con slstln g o f  two pyramIds,  the bases of whIch 

are c o n ll cctcd. the secti o n s  being supported by means of straps or ataJ a .  

lt i .  c la imed t h a t  thIs cap w l l l  allow a cnr,en t ot  heated Impure a i r  t o  

escape,  w h l l �  ad ml t tlD g a current o f  cold fresh a I r  to enter. 

I m proved Self-Adjustlna Dam for Dental Uae. 
Jacob L .  Ch evalier, N e warl<, N .  J . -The frame o f  the devIce Is formed of 

wire ben t i n to a col i , and with Its e nds bent ontward . To the ends are 
at tached V .shaped frames o f  such a lengtb as to embrace two Or three 

teeth . The Inner arm of the upper frame Is  made the ahorter, on "cconnt 

o f  the cun- ature o f  tile roof of the month . The outer arm of the upper 

frame I s  made wIth an extenalon bow, tb"t I t  may be extended or con· 
trae t e d .  The a r m s  o f  the frame are c o v ered. with rubber bagl! , stufred,  to  
f ,m u  p a d s ,  w h I c h  st umng may be readtly adjusted.  To the Inner arm of 
the l o we r frame o f  th e  sIde dams Is  attached a rubber lIap to reat npon and 
p revent the tongu e Irom coming In contact with the tooth belnlr operated 
n p o n .  FIve of the dams con sti tute a set-two for each Ilde, and one for 
the fron t . 

I m proved Washinv Machine. 
John Contrell, Ncw Yorl< City.-In a b o x  o f  rectangular form are placed 

on edge tllree movable rIbbed plates, t o  whIch Is gIven a horlzontal longl· 

todlna l m o ti o n . T he c l o t h e s  to b e  washed are placed between the reclpro· 

catlng plal e s .  The proper q uanti ty of water being In the machine ,  the 

cl oth es will b e forced between r he rlbl o f  the platel, and, beIng thua held, 

will  receive an .. Iternate bacl< and forward motion nearly Identical with 

hand motion The reciprocating rIbbed plates are connected at their ends 

by perforated llexlble dlaphragma, t o  prevent thc clothe. from gettlolr 

betweeo t h e  box and the ends of the plates . T obel are attached to sec

tIons,  arranged near the  bottom of the mach Inc,  which extend to a Iteam 

genera t or , by meallS of which a circ ulati o n  of water II maIntained. 
Im proved Iron Tru.8 Brldlle. 

Edward Hemberle,  ChIcago, I l l . -The top chord of a bridge trnaa la ma!!e 
o f :>:: · shaped rolled beams, j oInted together a t  tbe ends and straIght In the 

llliddle o f  the trus6, from a poInt one and a half panel lengths from the end 

of the truss ; from this point to the end, the chord Is bent In a clrcnlar arc 
down to the s h o e .  Tile arc I s  hold In shape by two or more tlo rods enter
i n l<  at t h e  bottom chord pin,  to dlstrlbnte and t ransmIt the load from the 
point to tile arc . The t o p  chord Is spliced and connected over the pIn by a 
wro ugh t iron plate , bent in donble angle form to lit the web of the beam s ,  
b o k e d  on tho e n d s  of the t w o  beams so that Its llanges project Downward 
to receiYe the p t n ,  for connection ot tbe tie rods and struts of tbe truss. 

'fhls plate I s  bolted to the under side of the chorda by two short bolts,  
makIng a temporary conncctlou t o  the t o p  cbord . On top of the chords, 
a t  I h e  j o in t  of  I he secti ons,  t h ere i s  a cast blocK, lIttlng Into the trough Of 
the :>:: · beam, w h i ch i s  bol te d down , by two bolts,  passIn g  through the blOCk 
to the web of t h e  beam and the wro ught iron connecting pIece. Tile block 

has lugs cast  o n  the t o p , l n  whIch th e top lat nral ti es are secured. 

Improved Earth A naer. 
William Sandlin , !llI n d e n ,  La.-Thls InventIon con silts of a spIrally 

lIanged anger of the nsnal constructi o n ,  provIded with a pIvoted and ex· 
c h a n geable bi t for producIng weU. of different dIameters, and connected 
with 11 cyl l n,lrl cal sand box, having band springs applied a t  the outer sIde 
f o r  retal a l n g  the box stationary I n  th e well. Small rollera at the npper 
curved ends o f  t he band sprlng3 are carrIe d  throngh alots of the box be· 

t w e e n  two disk-shaped collars of the auger Bbaft, on whIch the collara 
turn , wh i l e aloo  raising and l o wering the bo x  wIth the auger.  The enda o f  
U l e  o ... n tl "' I)r in��  are a t t ic ll e d  by r o p e s  or chatns to the auger ahaft to pre· 
ven t tne  e ol L " t J l n g  o n  proj ecting parts of the well d urIng the ralllllg of the 

auger aDd Band box . 

Improved GlasB Meltlnlf Pot. 
Robert Richardson, Brooklyn, N .  Y.-Ihe pot Is made with a cover 

abont the same as the ordinary covered pola,  but with two or  more large 
openIngs at the junction of the cover wIth the sIdes of the pot,  and 
with raised portlonl of the cover proj ecting over saId openIngs,  so as to 

prevent the fai ling of any matters from the top of the fUrnace and the lIue 

Into the p o t .  A small opening Is made throngh the top of the wall sur· 
r ounding the mouth of the pot, to permIt of the escape back Into the fnr· 

nace o f  any portion of the heat currents that may, ln consequence of draft 
throngh openlnga, tend to come ont at the opening In the fnrnace wall 
tbrongh whleh the glass Is  taken from the p o t .  

Improved Medical Compound. 
Benjamin F .  Ulmer, Savannab , Ga . -ThIs Invention consllts of a comp o ·  

sltlon composed of ground dandelion, gronnd butternnt bark, gronnd 
senna, ground serpentarta, groand star aniseed, ground fennel seed, a n d  

ground coriander a e e d ,  mIxed together and molltened w I t h  pnre glycerm, 
water,  cologne spIrIts, and sIrup prepared from the domestic black r o o t  o f  

the Southern States . The remedy I s  admlnlatered as a l i v e r  corrector or 
vegetable aperIent, and Is  found nseful ln all blllonl complaInts . 

Improved Tyre Tillhtener. 
Absalom Hollingsworth, Alba, Mo.-ThIs Invention Is an Improvement In 

tbe class of tyre tIghteners In  which a wedge Is  employed to dra w the two 
ends of the t y r e  together.  The Improvement relates , lIrst, to provIdIng 
both ends of the tyre with lengthwIse slots and the felly wIth radIal slots,  

one t o  receIve t h e  wedge and the other to  permi t adjustment of a screw 

clamping bolt ; second, to  a U·shaped bar or  ataple applied to the slott e d  
� n d  o f  the felly, t o  operate In conjunction wIth t h e  tightenIng wedge . 

IDlproved Manufacture of EnalDeled Dial and otber Plates. 
Joseph H .  Robinson, Ltverpool, Englan d . -The foundation of the dial Is 

made o f  thIn .heet Iron, which l a  stamped ont l y. means Of a press and 
aultable dIes, with tbe edges tnrnel! np all round, so as t o  form a kind of 
shallow tray to hold the e namel on the face of the plat e .  The necessary 
holes are punched at  the same time. The plate, havtng been made cheml · 
cally clean, receives an enamel composed Of wht te lead, arseniC, ftt nt glass ,  
saltpeter, borax, and gronnd IIln t .  These subatancel , havIng b e e n  all 

rednced to powder, are mIxed togetber, melted In  a crucIble, and rnn Into 
cakes, which are afterwards pulverized. A sumclont qnantlty o f  the dry 

pnlverlzed enamel Is  aprlnkled o n  the face o f  the plate, whiCh II then 
placed In a mnme. When the enamel Is fused, the plate Is  withdrawn from 
the mnme and al lowed to cool ; and when cold, It will have a hard, whIte, 
glazed snrface , and 10 then ready for receiving the lettering and IIgn rlng. 

I mproved Vehicle Seat. 
,Jamel A . Curti s,  Greencastle,  Ind . ,  assignor to himself, Robert Renick, 

and Gasper Itenlck , same place . -Thls lnven tlon consIsts of a slidIng back 

aeat on ways on the top of the bnggy body, with spring c lamping levers to  
faa  ten It  at any poInt.  The levers extend from each B I d e  t o  the middle of 
the seat, where a lockIng bolt la contrived for blndlnll t h e m  agaInst the 

waYI by tnrnlnlr It  so as to cause a cam to pre .. down on the levers . The 
front or j ump seat Is provIded wIth .hort Iwlveled legs connected wIth 

longer legs of the same , so that, when the seat Is tb rown forward, tile 
shorter legs wIll be detached from their sockets and tnrned on theIr pivots 
to adapt them to support the seat In Its cbanged positi o n .  

I mproved Pocket Book. 
Alexander M .  Le Vln o ,  New York clty.-Thls lnventlon relates to an 1m· 

provement In pocket bool<s , by whICh they may be mannfactured wltbont 

stitching, in a neater or more durable manner ; and tt conststs in the con· 
nectlon of the partltlona, which are made of a contlnnons blan k ,  with sec· 

tor·shaped extension side lIaps o r  tongues, arranged symmetri cally at each 
section thereof, with the onter Iide lIaps or g UIset a .  The main advantage 
of a pocktt book constrncted In  thIs manner conslsta In the extension of 
the partitions across the full width o f  tbe aame, and Its exposnre to wear 
and tear a t  the outer edges o f  the . partition , beIng the pol n ta of great. 
est reslatance, wblle the section a of the II de lIaps or  gussets are folded or 
crImped to  the InsIde, a n d  thereby fully protected.  

Improved Rotary Enalne. 
Edward Myers , N e w Yorl< clty.-The cylinder I s  p rovIded with heads I n  

the ordInary manner, and with a central partition . The shatt passes 
tn rough the centers of the three heads. In the Inner aldea of the t w o  outer 

heada, and In the opposIte aldea of the central head, are formed clrcnlar 
cavltle.,  cOBcentric wIth respect to each other, eccentrIc wIth respect ;to 
the heads,  and tangent ; t o  the Inncr surface of the cylinder b e t w e e n  the 

porta . Hollow drums are made to lit Into the cavI tIes and abut agalnot the 

heads . In the ring ends ot the drum_,  close to the clrcnmference of aald 

end., and extended longltndlnally through said shell, are formed round 

holes, ln whIch are placed cylinders which are slotted longI tudInally to  reo 
eeh'c t h e  shanks of the pistons, which receIve the ahaft and c arry the same 
wIth tbem In their revolntlon . The ontcr end of the platonl Is made with 

lIanges npon Its opposite sldes,tittlng Into a reces. l n  the face of the dr ms, 

and Ita  outer snrtace I.  cnrved to correspond with the Inner aurface 0 the 
eyllnder. The steam chest has two branch porta leading Into the cylin
der npon the oppoalte sides o f  the central head. As the steam Is admItted 
through one of the ports, It force. the pIston aronnd the Inner surface of 
the cylinder, the steam I n  fron t of said platon all the t ime exhanstlng 

through tbe other port . The movement o f  the piston will rotate the shaft 
and drum about theIr separate axel. The eccentricity of the drum and 
Ihaft with reapect to each o tber, and the location of the ports wIth respect 
to saId axes, glvel space for the steam as It  expands. To avoId this uRelesa 
weight, the head of the piston may be made leparate from Its stem, and 

.ecnred to It  by screws, so that the head may be detached and the stem In· 
lerted and withdrawn through the Interior of the drum ; or a portion of  
one end o f  the drum , around the h o l e  for  the alotted cylinder, may be � u t  
o u t  a n d  replaced hy a pleee lecured hy screws , lo as t o  be readily detached 
and re!>laced .  Thll allowl the !>Iston and cylinder to be removed together 
from the drum, the pIlton Item paallng ont edgewlle . 

Improyed Plow. 
MOlel F .  White, Doualallvtlle , Texa •• -Thll InveDtlon relatel to tnrn 

plow., and conllstl ln leverat features of Improvement,  by which the pre· 
paratlon and llllalle of the loll may be'done at letl than the nlllal expense, 
aDd with more than the Ulual convelllence to the farmer.  By thla IDven· 

tlon , the cutter may be easUy changed 111 depth or InclinatIon and lecurely 
held at any pOInt of adjnltment.  

Improved Plow. 
Moses F .  Whi te,  Donglassvllle, Texa s . -The object of thl. Invention Is 

to provide an Improved plow for cultIvating cotton or  other crops Which 
are grown In rows or drills of the reqnlslte dlatance apart. The Improve· 
ment conalsts l n  the arrangement of a plate or share with an adjnstable bar 

which forms what l a  commonly designated the polnt,and.a grooved standard 

bavlng laterai llanges havtng a broad lIat foot to whIch the .bare Is at

taclled. 

Improved Windmi ll.  
John A .  J elley and Joalah N .  B .  Parrln,  Atalissa, Iowa.-Thls lnvcntlon 

relates to that class o f  wIndmills whIch antomatlcally adj ust themselves to 
the wind. It  conSists of a set of vanea j ournaled upon a revolvtng plate, to 
wilich Is  pivoted a large main tall havIng a smaller aupplemental tall at or 
nearly at rIght angles to It .  When the wInd blows too hard, l t  forces aronnd 
the .maller tal l ,  whIch, by means of a prOjectIng arm, changes the dIrection 
of the maIn tall , and canaes the revolving plate to tnrn and present the 
vanes raore obltqnely to the wInd, I hereby correapondlngly reducing theIr 

velocIty. Said taU. are 'also controlled I n  their posItion by means of sepa· 

rate Independent gearings Of ropes, whIch are fastened to the aame and 
pass around sheaves,contalned within arms attacbed to the revolvIng plate , 

and are fastened wIthin reach of the workmen below. 

Improved 8crew and Pivot C balr. 
WillIam T. Doremus, »ew York clty.-The chair seat rests npon the rub· 

ber springs, whIch are seated on a cross bar and bolted thereto . I n  the 
center of the cros. bar Is formed a long socket, I n  which IIts a screw whIch 

pasaes tbrongh a plate and Into the pedestal. By snltable construction this 
&Crew la aecurely connected wIth the base, so that It  will b e  IIrmly held.  

This constrnctl o n  also enables the pedestal to be made low, to better adapt 
· the Ghal r for being npholstered ; and also enables U to be made lighter than 

\8 poaalble When the screw Is  attachee! to saId baBe.  
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Improved C o rn Planter. 

John Clarrldge, Mount 8terllng, O .-To the free end of a lever whIch 

governs the droppIng valve, and to the proj ecting sIde of the distrIbuto r ,  
a r e  pIvoted t b e  r e a r  e n d s  of t w o  rods, the forwarn ends of which a r e  at·  

tached to a slt d e .  By s u Itable construction,  as  the sltde moves forward 
the dIstrIbutor I s  operated to drop the seed Into the c a v I ty o f  a standard, 
and tbe valve , s  closed to receive the seed. A. the slide moves t o  t h e  rear· 
ward, the distribu tor Is turned to receIve leed for a n o t b e r  h i l l ,  a n d  th e 

valve Is  opened to drop the seed prcvlously removed t'l the gro u n d .  The 
slide move. forward and back between four friction rollers p i voted to a 

plate a ttached to the front cross bar of the frame . To the e n d  parts of tile 

plate are attached two blocks as thick as the sUde for the cross s l i d e  to 

work u p o n .  The cross aUde I s  held down npon the blocks by k e e p e rs . In 
tile lower side o f  the eross SUdd Is  form e d  a eam groo ve t o  receive a p I n  

attached to the s l i d e ,  so t h a t  t h e  latter may be moved b a c k  and forth Ion·  
gltndlnally by tha transverse movement of the cross slide. 

Improved Cooklntr 8tove. 
Jam e s  R. WillIamson and John L .  Wi ll I ams , Jessup, Ga.-T il e stove I s  

d i v I d e d ,  by vertlcRI p artition plates,lnto compartments, o f  which tile outer 
ones are arranged as ftreplaccB , with grates,  alih boxes,  f r o n t  dampers, a n d  
doors constructed in  the uSllal manner . The I n n e r  comp artm ents arc 
divided Into the lower a n d  npver sections, the lower sections b e i n g  n o e d  as 
ovena, and provided with a door, sillged so a s  to swing In horI zontal p o s l ·  
tlon , to be supported thereIn by chains of sumcient s trength to supp ort 

the bake pans thereon. The upper sections con n ect recesses of the part!· 
tlon plate. wIth the llreplaces, and dra w the lIames through t h e  same . 

The upper section s  are cleaned from soot by a front o penI ng and door above 
the door of the ovens. A cha.mber extends below the ovens,  connectlng 
by slotted apertures with the IIreplac es and with the chImney. Pivoted 
dampers serve t o  open or close apertures, and admtt th ereby the fire to h a a t  

the ovens or exclude the same,  as desired. T h e  chamber may eas i l y  be 
cleaned hy t a k I n g  off t h c  door.  T h e  rear wall  I s  provIded with d r a f t  o p e n ·  

I ngs n e a r  the t o p  plate , whtch are o p e n e d  or c l o s e d  by damp ers, so t h a t  

cookin g m a y  be carried on in all t h e  p o t s  and oven s,  o r  in any p art 

t h erco f .  

Improved C R n  for Coolinlr Milk D a rinll Transportation.  
George W. Fluke,  Mount Pleasant,  Iowa .-The object o t'  t h i s  I mprove· 

ment I n  cans for cooltng mill< durIng transvortatlon Is to utilize the coo l ing 

capacity of the Ice or water WhIch wa. allowed to run off In the milk can 

as In the Improvements patented by same Inventor u n der d,tes o f  )larch 

S and May 19, ISR The presen t Invention consIsts of an ice water recepta· 
cle, placed clrcumferentlally aronnd the mil k can , a nd below and I n  con·  

nectt on:wlth the bottom of the Ice chamber or receptael e  a t  the sIde o f  the 

can, for conducting the tee water around the lower part of the can , and d i s · 

charge by an exIt perforation at the upper part and near the end or partl·  
tlon of the water chamber. 

I mproved HorNe Power. 
Andrew Jackson Pierce, Cherryvale ,  Kan .-Thls is  an Improved horse 

power so constructed tbat tt  can be conven1ently taken down, sct up, a n d  
carried from place to place, and w h i c h  w i l l  a l l o w  as m a n y  h o r s e s  t o  b e  ly · 
tached to It as the work to be done may requIre. This  co n sIsts of a p o  

gonal center block fastened t o  t h e  ground, from which radIate a number 
of s111s.  Each sill carrl � 8 standa rd . and thd standards support a fra.me 

In  which are a nnmber ot , ertlcai llanged pulleys. An endless chaIn passes 
aroun d all the pulleys and also around a large gear wheel . From the latter 
motion I s  Imparted to the meehanlsm to  be drive n .  T h e  draft bars are at· 
tacbed t o  the endless chain I n  any reqnlred number.  

Improved Car Coaplintr. 
John Pendergast,  SprIn g Grove,M lnn . -Thls Invention c o n s I s t s  o f  a dra w ·  

head with curved jaws whIch are fulcrum e d  t o  a slot o f  the drawhead back 
of the link cavity, so that the overlappIng ends of the jaws pass through 
sIde slota o f  the mouth of the drawhead Into the lam e ,  and c onvle thereby 

t h e  link. T k e  rear arms o f  the jaws are attacbed to a s trong elliptic b a n d  
sprIng, which I s  a gaIn applied a t  I t s  rear part to a eonnectlng b a r  slidI n g  
In a longItudInal gnlde perforation of t h e  drawhead , a n d  projecting be
y o n d  the front part above the mouth, so as to elose the j a ws when beIng 
carrIed back by the concnsllon of the drawh�ads, and be locked I n  thIs 
p081Uon byla pIvoted sprIng lever catchI n g  Into a notch of the slidi n g  
bar. On releasing the lever or treadle t h e  l i n k  I s  Instantly nncoupled n y  

the spreading o f  the sprIng jaws.  

Improved C lover !'!epal'ator. 
Zephaniah Miller, Canal Fulto n ,  O . -In operating thIs  mach I n e ,  tbe clo· 

ver t s  thrown on a stat tonary toothed feeding apron. whence i t  is  carrt ed 

on and over a cylinder to the teeth of the stemmer concs.ve, when the stgms 

are torn from the heads, and both are carrted to a s t a.t1o nary condllctl n g  
apron, a n d  then to t h e  8eparator, t h e  broad teeth ot t h e  apron preventing 
any .tems or po do from falling Into the cylinder case.  T h e  feed bottom 
catches t h e  h e a d s  whIch have fallpn through be tween tbe slats o f  the s e p a ·  

rating brit, whence they are carried by the slats o f  said b e l t  Into t h e  cyl l n · 
der case, and then to the hnll lng teeth, by wh ich the seeds are thrashed 

from the heads, when both are thrown over Into the s e e d  and pod c o n ·  

veye r .  They f a l l  thence into the s e e d  separator, and are pre v e n t e d  from 
rIsing on the cylinder above the statIonary t oo tb ed apron by I t s  broad 
teetb.  Thns tbe two operations , that of stemmIng and h ul ling C l o ver,  are 

performed by one beater cylinder. The pods and s ee ds pass from the con· 
veyer to t h e  p latform and belt,  by whIch they are delivered to the wInnow · 
Ing !Lechantsm located under the platform. 

I m proved Sewinll M achine Table. 
James M .  BaIrd, Wheeling, W. Va.-The o bj ect o f  thIs Invention Is t o  

utilize t b e  available apace In t b e  cover of t h e  sewIng machine,  a n d  t o  f u r 

nIsh an Improved fastelling of the aame to the table ; also to  extend t h e  

table In luch a manner that the cover may be p laced I n  t h e  rim l ike a l e a f ,  
and thereby out of the way. Beveled lugs s l ide Into gro oves a t  the InsIde 
of the cover, and lock In  connection wIth a beveled cam, whIch Is pivoted 
to the tahle and IIts lnto a correlpondlng groove o f  the cover, secnrl ng the 

box IIrmly to the table.  In the dIrection of the arm snd needle bar are 
arranged parallel drawero. The top of the cover projccts sumclently t o  

have tl\e width of the table,  and r e l t  thereby on extension pieces , IIl<e tbe 
leaf of a foldtng tabl e .  

Improved C otton CultiYator. 
Theodore C. Burnham, Waco, Texal. -To the axle 10 at tach ed a cone 

chain wheel,  around which palJsea an endles8  chain,  wblch also passes 
around a chain wheel, the journals o f  WhIch revolve I n  the frame .  To the 
front cross bar of t h e  frame Is secured a rod, whIch Is  h i nged t o  the  e n d  of 

a hlock that r I d e s  upon the axle I n  a cavIty formed In the side of t h e  cone 
chaI n wheel,  the saId rod havIng a bend formed I n  I t  to  pass around the 

rIm ol' the said wheel. T o  the chain wheel are attached bevel gear w heel s ,  

wblch gear with vertIcal ahaft s .  To the l o w e r  ends of t h e  latter are a t ·  
taclIed clrcular cntters, m a d e  slightly convex ll p o n  t h e i r  u p p e r  s I d e  a n d  

allghtly conca ve u p o n  theIr lower aIde, a n d  I n  o n e  side o f  each o f  which I s  

formed a aemlclrcnlar notch about  sIx Inches  I n  dIameter .  T h e  cntter s  
a r e  so arranged tbat t h e  notches of t h e  two cutters m a y  b e  dIrectly op·  
posite  each other,  80 as to leave a n  u n c u t  s p a c e  a b o u t  s i x  incbes i n dtame·  
ter every t ime the n o tche. of the cntters come together as t he m a c h i n e  i s  

drawn forward . Pl ows a r e  attached to the forward p a r t  of the frame,  I n  
proper posit Ion to bar off the plants In f r o n t  o f  t h e  cntters,  w h I c h  c u t t e r s  

w i l l  t h n s  have to cut o n l y  t hrongh the rIdge o f  s o l i  l e t t  b e t w e e n  the fur·  
rows made by the p lo ws . Guards a r e  s upported at t h e  Inner sides o f  t h e  

plows t o  gnard t h e  plants fr o m  beIng Inj ured by rubbish or stones thrown 

agaInst them . Snltable means su pport the cutt ers and plows of the saId 

frame away from t.he ground, for convenience in turning and passtng from 
place to  plac e .  

Improved Railroad Track. 
Henrt A.  Corbtn,Pari s ,  14'ra.nce .-The ttes by which thft raUs are connected 

are composed of a rod and tube, the former passIng through the latter,  and 
a l s o  throngh the ralls,  and b avlng screw nnts appl ied to Its  ends.  The e n d s  
of the tnbe abut against  the Inner sIde of the ralls and thus hold them 

rIgidly apart ,  while the screw rod equally prevents theIr 6 e p aratl o n . 

The ralls are made of angle Iron, one sIde or lIange of whlcb forms the  base 
that rests o n  the ground. They are connected In sec tions by IIsh plates 
whIch are rIveted or bolted to the ends of one pair of ralls, and pivoted to 
th e contIguous ends of the next pair . 
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�u�tut�� aud �tr�oual. 
Clutr(le for lnserllan und<r '"" Ileal!. is 81 a LIne .  

Old Battery Zinc Bought-7c. per pound 
paI d for old zInc battery plates . Parttes out of t o w n  
wil l  p l e a «  . e n d  the above s l ock C .  O. D • •  n n d  It w ill reo 
celve prompt attent i o n .  Tho • •  !l!n n s , 243 Leonard St . ,  

Wllllam.burgh, N e w  York . 

Annealer Wanted-To take charge of the 
furnaces In a mal l eabl e fron foundry ; must be able to 
give reference, snd s ta te where aod how long h e  b as 
been e n �aged In t h e  bu.lncss. Addrc •• John H. Thoma. 
& C o . , Dayton , O h I O .  

Lath es. screw.rutting, baek geared. turn 
12 1n.  ala . and 3 I t  lonl<, w t .  5 U O  lb. , tre.dle : $ISO. M odel 
work 35 ct s .  per H. F. Sha.w, C OrdOY8 , 11 1 .  

Wanted-The addreHs of manufacturers in 
Oh io wb o will manufacture and sell , on royal ty, a cheap 
and useful agri c u l t ural I m p l elDen t .  If preferred, Cou n

ty RIght. wI l l  bo sold.  J a  •. P. Par. on ••  !latavla . N. Y .  

Manufacturers of small steel wares, wi�h. 
t n g  to e !: t i wate o n  a n ew article,  a ddress 'v . E .  Cass,  

�ewark, N .  J. 

To Engine Builders and Boiler Makers
A pract i cal  BoHer M a k e r  dc slrell a location for a small 
s h o p .  or w ould purch a s e  an interest  In one already 

e stabl l .h e d. A ddre ••  J .  C . ,  P O .  !lox 2728, St . Loul., Mo. 

For Sale. Cheap-One 18 in. Engine Lathe. 
12 f t .  bed,  nearly D e w . For p artlcularE< , a d d r c s s  Thos. 

E .  lVel ' • •  Sanrl y  Hili,  N .  Y. 
Lyman's Universal Screw Cutting 'rable. 

w i t h  r u l e  for Comoound Geari n g ,  Price  10 cts . Address 

};. Lyma n , C .  E . •  N e N H av e n , Conn . 

A Situation want ed as Foreman of a Boiler 
Shop,  tly a m ,n of 12 ycars' e x p c rl (; n c e .  Address Johu 
�h : Maho n , 176 Ham i l t o n  Avenue, B r o o klyn . N. Y. 

I-I. BeloE'. Sacramento. Cal . .  wishes to com
municate wl l h  mak ers o f  knffe sharpeners and o th e r 

smal l articlp8  of ready s ale .  

Inventors ! I want a small saleable machine .  
or article o f  metal , Wi l l  b u y  t h e  Pa ten t or maaufaC f ure 
on a roy al ty.  WI1l1am A, Swe et s er , Brockton,  M a S 8 .  

Safe Investment .-For Sale-Big Muddy 
C oal . Tlmbt' r , and �·lI.(m 118.n0 8 .  T h e  w h o l e  or o n e  In ter_ 
est In 71�" Acre. of tbe BIg Muddy Smelti n g Coal Lands, 
I n  Jack.on County, 1Il1nols . VeIn S and 6 feet I n  80 feet 
from surface ; five Improved Farms ,wi t h  2�6 acre8 under 
fenct' s ; Timbt'r.  puch as White a n d  Pu rr Oak,  Walnut, 
Popl a r ,  Ash ; being 500 acres .  The Timber alone wtll  
pay for the  hnd. T h c  St.  Louts and Catro nal1road run. 
through fald  lands,  two roUes 1rom Murph) sboro , the 
countv seat o f  Jackson Co un ' y, (IJ .  Will sell the w h o l e  
lor $i5 per acre , and t a k e  h a l f  o r  o n e  third Interest . 
A ddress Dob!"cb ut z  & Aben d ,  Owners of three Mines In 
St.  ClaIr C o . ,  I11 l n o t . ,  Bell e vil le , St. ClaIr C o . ,  111 •. 

For Best Process for Seasoning Wood. ap· 
r l y  to B u baro ux &. C o ,  L ou isvil l e, Ky. 

One man, standing erect. works " Mater's 
Lever C rosB Cut S�w ;" two feet stroke top and bottom 
of log ; no . t o o plng. Addres. Cham pion Dra!: Saw 

WorkS. N o .  Sl Srd Street, Louisvil le,  Ky. 

Mineralogical Cabinet for Sale - A sys· 
temattca lly arranged collection of 2 .000 .peclmen. ,  and 
one CO� l:It8ttDg of 1 .500 s pec!mens of large size for a Pub· 
l Ic  Inst1tutlon ,  many fott sns , gems, etc., on the apprabc
men� of judge . .  Apply to Lewl. �'euchtwanger, 180 
�'ul ton St . ,  l> e w York . 

Deane s Patent Steam Pump-for all pur
p ose. -St rlctly 1Irst cia •• an d reliable. Scnd for cIrcular. 

W. L .  Chaoe & Co., 9� & 91 Li berty S t . ,  New York. 

For Sale-The Patent Right of Sinclair's 
Double . c.ctlng Ratchet DrI l l .  It keep . the Drll l revolv· 

Ing contln ually.  EnquIre of Englneer,59 LI berty st. ,N. Yo  
Models of all kinds made to order. All kinds 

of light metal work. H. B. MorrIs, Ithaca, N .  Y. 

Tornado 'Vindmill Co .• Elba.Genesee co .• N.Y. 
Electrie Bells for Dwellings. Hotels. &c.-

1IIo.t re l t a ble and ch eap e.t Hotel  AnnuncIator. Cheap 

telegral'h Quttlts for l earners . Ins'ts for Private Lines, 
Gas  L1!:htln g  Apl' oratus ,etc . J .H.He.sln.Sc.Cl eveland.O. 

For Sale ,  Cheap-Seeond hand Machinist's 
To ol • .  D. Frl.ble & Co .• N ew Haven , C onn . 

Spinning Rings of a Superior Quality
Whlttnsvllle S pl n n l n l<  I:t ng Co . ,  W hltln.vllle. :I1a • • .  

Se D d for S i m p l e  and prtce H Ei t .  

Diamon<is and Carbon turned and shaped 
for Sc lentttlc purposes ; also, Glaziers ' Diamonds manu
factured and re.et by J .  D Ickinso n , 64 Na.sau S t . ,  N.  Y 

''''anted-The Manufacture of "Specialties" 
made m08t1y of Wood .  Sayer & Co . , Meadville. Pa . 

I am now furnishing Iron Roofing. coated 
wi th the best Metallle PaInt,  for only (7) Seven Dollar. 
per squl\re . Orders solicited. Address Abram Reese, 
Pltt.burgh . Pa . 

'fhe Pickering Governor. Portland. Conn. 
Portable Engines 2d hand. thoroughly over-. 

h auled.at � Co.t. I. A . Shearman. 4� Cortlandt S t . ,  N. Y. 

The Improved Hoadley Cut.off Engine -The 
C heapest, Best, and Most Ec onomical steam-power In 
thc Un Ite d Stat e s .  Send for circular. W. L. C ha.e & 
Co . , 95 & 97 Ltberty St.,  New York . 

Mechanical Expert in Patent Cases. T. D, 
S tetson . 23 M urray St . . New York . 

Gas and Water Pipe. Wrought Iron. Send 
for prIce list to B.lley. �'arrel1 & Co . , PItt. burgh . Pa. 

Forges-(Fan Blast). Portable and Station
ary. Key.to o e  Porta ble Forge Co., PhllRlielphla, Pa. 

Foilers and Engines. Second Hand. Egbert 
P Watso o . U CUll St .• New York. 

For Surface PI,ners. small size. and for 
Box Corner GroovIng MachIne., send to A. DavIs , Low

ell, Mass. 

The "Scientific American" Office, New York. 
Is lil ted with the MInIature ElectrIc Telegraph. By 
touchIng little butlons on the deSK. of tha manager •• 
a lgnals are Bent to persons tn the varloue departmen ts 
of  the establl.hment. Cbeap and elfectlve. Splendid 
for .hops. omce •• Ilwelltng. .  Works for any dl.tance. 

PrIce f5. F.  C .  Beach & Co .• 26S Broadway, New York. 
Mak ers. Send for free 1J\u.trated Catalogue . 

All Fruit-can Tools.}! erracute.Bridgeton.N.J. 
Brown's Coal yard Quarry & Contractor's Ap

para tuo for hol s tt n � and conveyIng materIal. by IroD 
cabl e . W. D. An dre ws & IIro . ,  414 Water ilt., New York. 

For Solid Emery Wheels and Machinery. 
lend to the Unton Stone Co., Bo.ton, Ma ••.• for cIrcular. 

Lathes. Planers. Drills. Milling and Index 
Macblnes Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Wrought-iron Beams. AtC .• see ad
vertI semen t. Addrel8 Ualoa Iron MlIJo. Pltt8bur!:h. Pa •• 
for IIthosrapb. etc.  

Hydraulic Presses and Jacks. new oli sec
ond hand. E. Lyon, 410 Grand Street. New York. 

$ titutific �mtricau. 
Peck's Patent Drop Press. For circulars. 

alldre •• MUo, Peck & Co ., New Haven , C onn 

Small Tools and Gear Wheels for Models. 
Ltst free. Goodnow & Wlghtman ,23 C orntllll , Boston,M. 

The French Files of Limet & Co. are pro· 
nounced .uperlor to all other brand. by all wbo use 
them .  Decided excelJe nce and modera te cost bave made 
the.e good. pop ular. Homer Foot & Co . •  Sole Agent. 
or AmerIca, 20 Platt Stree t ,  New York . 

Mining. Wrecking. Pumping. Drainage. or 
Irrtgatlng MachInery, for sale or rent. See advertise
ment. Andrew'S Patent, lnslde page. 

Automatic Wire Rope R. R. conveys Coal 
Ore. &c . ,  wIthout Trestle Work. No. S4 Dey street,  N .  Y 

A F. Havens Lights Towns. Factories. Ho· 
tels, and Dwell1ng. wIth Ga •• 84 Dey street. New York. 

Beet Philadelphia Oak Belting and Monitor 
dtltChed . (!;. W. Arny, M anufact urer, SOl & 303 Chcrry 
St • •  Philadel phIa , Pa. Send lor cIrcular . 
Temples & Oilcans. Draper. Hopedale. Mass 

Buy Boult's Paneling. Mnulding. and Dove
t illIng MachIne.  Send for cIrcular and .ample of work . 
B. C. Mach'y C o . ,  Battle Creek , MICH . . Box 2Zl. 

Engines. Boilers. Pumps. Portable Engines 
Machlnl.ts Toolo . I .,R . Shearman ,  45 Cortlandt St., N.Y. 

For best Presses. Dies and Fruit Can Tools. 
BU.o & WillIam •. cor .  of Plymo uth & Jay,Brooklyn ,N .Y. 

Hand Fire Engines. Lift and Force Pumps 
for fire and all other p urpose s . Address Humsey & Co •• 
"eneca �·all., N. Y . . U. S. A. 

Price only three dollars-The Tom Thumb 
Electric Telegraph . A compact workIng Telegraph ap 

paratus. for sending messages, maktng ma"net�, th. 
electric Jtgbt, giving alarms . and varlou8 other purposes. 
Can be put In operatIon by any lad . Includes battery. 

"ey and wIres . Neatly packed and seut to all parh 01 
',he  WOTld on rece Ipt of prIce, F.  C. Beach & Co . •  263 
BrOadway.New York. 

Rue's " Little Giant" Injectors. Cheapest 
ond Be.t Boner Feeder In th e market. W. L. Chale & 
C �  . .  911. 95, 97 LIberty Street , l> ew York . 

E. T. C. can remove rust stains from calico 
by the proce •• d e .crlbe d on p. 148, v o l .  2 1 . - G .  F .  can 
line hIs ale by the reolpe given on p. 75, vol . 31 -G. W .  
P .  wl1 l llnd d I rections f o r  m a kIng a good black l a k  ou 

�03,voI . 29 -M . wlll find details of a m l l l.t one cement on 
p . S46, vo l . SO . - S .  wll l  find d l re cUo c . for makIng gutta 
percha varnl.h on p .  379,  vol.  SO.-.r . M .  W .  does not 
forward any d e.c rl p tl on of t h e  Invcntlon on whIch he 

asks an op lnt on ,  but merely t e stimonials as  to I t s  m cr

I tB.-W . P . B. and many others wlll find book .ell e ro ' ad
dres.e. ln our a dve rtl .lng c ol umn •. -J. S .  B. will fl nd 
full dIrections  for tinnIng cast I ron on p .  76, vol.  SO. 

S. T. B. says : A French chemist says : " By 
fabricating c o k e ,  nitrogen c a n  be made," What 18 the 

meanIng of fabr Ica ting coke ? A .  I t  means the makIng 
Of coke by expelling from co al the prIncIpal gaseous and 
l1qutd matters that I t  con tai D ::i . In the manufacture of 
gas, the coal h i  placeu tn r e t o r t d  lI.ud heated;  and W"beD 
the gas pR.SE e S o u t  of the coal,  the re si due rematniae' I n  

the retorts i s  called co�e.  

F. B. C. asks : What are ocher and umber '! 
A. Ochcr I.  a v.rl ety of fine clay containIng Iro n .  Th,· 
common colors are yellow and red, the latter being col· 
ored by .e.qul oxl de o f  I ron , and the yellow .. arlety by 
the hydra.ted sesquloxlde . Umber 16 an ocherous orc 

of tron. o f  a bro wn or blackls ... brown color, conslsttng 
of  oxide of iro n ,  oxide of manganeae,  sUlca, alumina. 

and water. They are fouud p rtnclpal1y I n  Europc. al·  
thougb they are wIdely dl.trlbute d .  The ocher I. found 

I n  bed • •  ome feet In thlckne ••.  which l i e  gene rally 
above t h e  oo}fte.and arc covered by sandstone or q uartz· 

oze sands, more o r  less ferruginous, and arc accom p a 

nIed by gray plastIc clays ,  01 a ye l lo w or brownish 

color : all o f  them .ub.tance. whIch c o n t rI bute more or 

less to  i ts formBtton . Th ere are mBny large mines O f  
I t I n  t h i s  co untry. at Benningto n .  Vt. ,  and In various 
other placeo . UmDer I.  fouod I n  Euro p e .  especIally In 

the Island of Cypru • •  and also I n  thl. country In l arge 
quantities.  They are used as pigments,  and alJ dryerl; 
I n.varnlsh ; I&lso, sometimes, In c o lorIng porcelai n . 

J. C. W. ask s : 1 .  When a person is writing 
• everal hours every day, Inhaling the atr  from Ink which 
Is  drying so near him, does he recei ve into the l ungs 

and the blood any thIng from the Ink whIch may b ave a 

dele terlou . eft'ect n p o n  the heart or any other organ ?  
A .  No t from any o f  the c o mmon I nk • .  2. If only pure 
water evaporates from Ink, would that motsture be 

li kely to affect the lungs o f  an y per.on bendIng over 
the dryI ng paper from mornIng till nIght? A .  X O .  3 
AccordIng to the .en.e of smell , when Ink I. fre e ·  
ly used,  t h e  indication s a r e  that somethlDg more than 

pure water rise. from Ink I n  dry Ing . If Inj urIous to 
heal th, what wo uld be  It • •  peclllc ell'ect ? A.  Not In· 
j urlou. to health any m ore than mInute particles of du.t 
and saline mattera, or traces of organic matters re

ceived from othcr sources.  

P. H. S. asks : C4n a ealciulll light be 
made .0 a. to bc carrIed In tbe hand on a fOl!gy day ? 

A. It has not,  nor ever can be until some stmpltr t'orm 
of apparatus I. Invented, whIch will combIne the advan· 
tage of com p ac tne •• w I th the ability t o  furnIsh cheaply 
the continuous ft o w o f  gase s necesS!l.ry. 

H o w  can a pat tern of a po t be drawn, the bott om 
to be 7 Inches In diam e t er , the t o p  3,% Inche s  ncross,and 

t b e  p o t  7 lnche. hIgh? : A .  Thl. q ue.tlon I • •  ome· 
what confu.e d .  See Warne' . .. Sheet Metal Worker'. 

ASSistant .  " 
Can colored candles be made to burn with a name 

of the 8a.me c olor ? For in sta.u ce . for red, n i trate  of 
strontium might be dl.,olved I n  boi lIng alcohol and the 

wIck soaked In I t .  BoracIc aeld ml�ht be used for 

green . Can the color. b e  In ten .lfl e d In any way ? A. 
We doub t very much a s  to whether the obl ect desIred 

can be accompll shel,for varl ohs reasons . and certainly 
not  I n  the way y o u  .peak of,  from the fact that .tron tl 

um n l trate Is nearly I n .oluble In alcohol, con.equently 
very littl e  effect wonld be produc e d  by a wIck steeped 
In 00 weak a .olutl on . So al.o:wl th boracIc acld,wh lch , 
even In the mast concen trated soluttons.only tlngea the 

edge or border of tb e lI a m e .  
How can I deposl t a t h i n  coat o f  platinum on metal 

by a platlng p roee . s ?  C.n I put It on as a waSh , a fter 

dIssolving I n  nU ro-murlatlc acI d ?  A .  Your best me th. 

od would be that of electroplating;  the best solntton to 
employ II the nI tro- muriatic , to WhiCh Bumclent 80da Is 
added to render It neutral. The object to be coated 
.hould be cleanaed by potalb before the procesa lB com. 

menced . A line platinum wIre connected wIth the 

po.lt l ve pole 01 the bat tery 1 8  p laced s o  a. to dIp Into 
the solution ; the obj ect to be platln ate d I. plaeed by a 
wire tn connectton w I t h  the zinc or negattvf:l pole,  aud 
also placed In the .olutlo n .  If the battery be not too 
.trong . ln a fe w mlr.ute. the o bj ect wlll be coa te d wIth 
platInum . 

W. H. C. Sr. says : There is a man in our 
neIghbo rho od w h o  .ay. that.i f  a Dol ler with botb h e ad. 
out wcre set up o n  e n d  I n  a body of water (It  matter. 

not of what depth, pravlded the upper e n d I s  above wa· 
ter and the lower e n d  sunk In the mud deep eno ugh to 
prevent water from leak Ing I n ) ,  wben the boiler I .  

pump e d clear of wate r, the boiler will r I s e  from the 
mud Immedlatoly after beIng pumped out and refil! . I 
contend the ccntrary . Who Is rIght ? A. We Incline t o  

your optnl o n .  It 18 an experImen t  t h a t  c a n  very read· 
lIy be made wltb a pI ece of tin pIpe . 

D. K. S. says. in answer to J. J.K:s question 
I n  re"ard tc tbe Brl t l . h  man o f  war .unk at Hel! G.te 
about 1717 : I would .tate that I t  ha. b e e n  visited by 

divers for several successive years ; with what succes s  
.s to money obtaIned, I cannot t e l l .  I t  Is  bUlled deep 
In the mud and dllHcult to get at. and c a n  only be vl .lt· 
ed In goo d weather and a t  certa I n  tImes of tide. I have 

.e ve rnl  reltc. ln my po •• eo.lon whIch were tnli;en from 
her . 

J . O'D.  asks : I have often felt the want 
of venUlatiou in raH way cars, and I have wondered why 
the compa. lcs dtd not do something t o wards reme dyIng 
the evil . But I am n ot 8urprlsed n o w .  ha.viog read your 
article on the subj ect in a recent n umber.  1 was � O t  

aware that  .0 many mcthod. had becn t r I e d  wlthont 
success.  Would it no t be w en for t h e  c om p ani e s to o f ·  
C e r  a prize f o r  a s uccessful Inventi o n ,  t h a t  w ou l d bring 

al l  tbe Inventive talent to bear on t h e  subjcc t ? We 

sho u l d  then , I be lie ve , soon have a go od method o f  

ventIla t i o n .  A. Thc s ugges tion of u ur curresp o n d e n t  

1 s  a n  excellent one.  Let the raH way compa n I e d  untte 
I n  offe rlng a prize say of tlflV thoIl84271a dolla1w, an d 
doubtles. tbe de s I red Invention would be f ortbcoml ng. 

J. H. McD. asks : The follo wer 0 11 a steam 
engI ne ot 32 lnche, dla",eter (of " conden.lng engI ne on 
• s te am boat) , p u l l e d  off t b e  f ollow e r bolt. ,  n u t s .  and 
to.tenlng. wIth I t .  and broke the cyU n der, aij t he piston 

was commg up with the steam under t t ,  and a vacuum 

or <6 Inche. over I t (on t h e  follo wer) . It I. a dl. pu ted 
qne.tlon whether the vacuum o n  the t op o f  tbe follower 
had any tendency to pull  the f oll ower , o r  1 0  auy way 

remoye It off I t • •  eat .  A. It dtd n o t  havc any tendency 
to pull  the follo wer. but dId renfler It casler for the fol· 
l o w e r  t o be pus he d  by the preB.ure on the o ther . I de . 

S. F. H. aS Ks :  If there is a certain quanti· 
ty of water l n  a boiler. and that amo uot of water be 

converted Into steam, w o u l d  there be the same allloun t 
of water when condensed If the re were no means ot es
cape ? I. there any decrea.e In water by bolllng It ? A .  
T n e r e  wo ul d be tbe I:ame amount after wards 8S befo re, 
under the gi\'l�u circuwstances.  

H. L. K. asks : 1 .  Is an artesian well sunk 
In  t h e same way and by the s a.me appa ratus as a common 
drIve w e l l ? A. :Sot generally.  Arte.l an we l l. are 
usually o r . uch de pth •• to requIre t h e  hole to be bored 
by a b oring designed for the purp o . e  ; whereas the hole 
of a drI ve well  Is  common ly made by drI vI ng tbe tube 
into the ground. 2 .  Is tb e  .ame kInd 01 pIpIng u.ed In 
both � A .No ,  the ptpe for arte ... n well. I s  put together 

to  sectlo ll s ,  I n  con s e q u e n c e  of tbe e xt re me length ; t h e  

;.J t p c  f o r  a urlye w e l l ,  b e i n g  s h o r t , l s  UB ually t n  one p i e c e .  

one e n d  b e f n g  clo.ed and p o I n t e d  so as to en able I t t o  

drive. S .  W h a t  Is t h e  dlamcter of t h e  pIpe u . c d  I n  .ink· 
Ing an arte.lan well ? A.  The sIze v .. rlc. from 2 to 5 
Inches , as a rule. 

W. H. K. Jr. asks : What ought be the. 
thickne • •  at top and a t  bottom o f  t w o  . qua rc brIck 
.tack., reopectlvely 1 00  fee t aud 140 feet hIgh, each hav. 
t ng an S lnch .q uare 1Iue for the e ntire HIgh t ? A .  For 
the 100 fee t .t.ck,make the walls 8 feet thIck at  bottom 

and 16 lnche. thIck at toP.  the brickwork belnlr of hard 
brfck and cement mortar . 

A. L. D. M. asks : I have a boiler :;6 illches 
l o n g  and of 28 I n c h e .  dIameter. wIth 2 0  tube. of t w o  

Inches diameter ;  t h e  d o m e  18 16x20 inches,  of I ron }4 

I n c h  thIck. How mauy pounds .team wllJ be safe to 

work at hlghe.t ratc ? A. About 50 lb •. per .quare 
Inch . 

111. H. R. says : To become a surveyor. is it 
necessary to s tudy a t a  universi ty ? If n ot , what should 
I do to beco me one ? A. It wo uld b e  hetter for you to 
obtain some in struction at a good engineering s chool . 
But many .urveyors learn theIr profes.lon by ac tual 
practice in th e fteld (whtcb,  of course,  would be neccs·  
.ary after leavIng scho o l) WItho u t th e  prel im inary c d ·  
u catlon of  w hIch y o u  speak. If you a r e  determIn ed t o  
become a g o o d  surveyor, you a r e  pretty certain to suc· 
ceed, whichever course y ou taKe . 

H. C. T. asks : I wieh to supply a tank.sit
ua ted on top of a levee. wi t h water from a river, the 
tank beI n g 100 feet from the rtver, tbe levee .Ioplng 
at an angle of 45· . Wh at w i l l  b e  t he cheapest way o f  
.u pplylng the tau k ,  by machinery ? A. An ordI nary 

.team p ump , I f  the q uantI ty of water req uIred Is .mall, 

and a cen t rlfuaa l  pump . or well de.lgned pumpIng cn· 

gine. for .mall quan ti ti c •• 

F. G. H. asks : If a toy balloon were cut 
loo.e to go whi ther It would be blo w n ,  wbat would be 
the re.ult ? Wlll bal loon. bur.t If they rl.e a s  hIgh • • 

po •• l bl e ? A. Yes ; but they .e ld om re.ch a sumclen t ly 

nigh altitude , becauee of t h e  lo.s of ga •. 
R. K. asks : The lightning rod on my house 

rUIl '';'; undergroun d s e v eral teet. Woul d  i t  be any ad· 
vantage t o  put a whe elbarrow full of wrought or cast 

I ron t urnI ng. at the e n d  of the ro : .  lettlni I t  b ed I tsclf 

I n  them ? A .  It w o u l d  uudoubtedly Incr ••• e tbe . a fe t y  
o f  your hou.e If  you p l ace a m a  • •  o f  cond uc t ing mat e ·  
rial. a s  you propose, I n t o  c o n n ectton with the lower 
eud of  your IIgh tnl n '!  rOd.  B e t t e r  dIg a trench and 
.pread the Iron along In It. 

J. J. S. asks : Is magnetic iron sand worked 
pract lcally nt any plaee In t h e  l" nl t ed St a te s ? In Vcr ·  
mont we could obta I n  large Q.uaotltles dally . B e l D g  

vory p ure , I t  would be an Inducement to e.tabUoh 

work . .  A .  N.,t to any e xto n t . Much I ro" .and Is ttt· 
.n l ferou. , and I t  would be nece.8ary before minIng to 
.ee wbether l t  was all  magnetIte . or contaIned an Inju· 

rlous amoun t  of tl tanlferous lron .  

E. C. M .  asks : Would a boiler b e  subject 
to damage by hav I ng a sl1ght blast und. rneath ? If 00. 
to wha t exten t ?  The bla. t 1 0  t o bc used for t h e  p urp ose 
of Bmeltlng ore . A. It Is not u.ual to emlll o y a bla st 

I n  thIs man n,,;  Ilenerally the bla.t 10 employed to clean 
011 the bottom of the nollers . Two probabllltleo prese n t  
themsel ve ••  Flr.t , t h a t  th e blalt would In cre •• e the 
rapidity with whIch the boner would burn out. Sec· 
ond, that t! your blast were mIxed wtth th e products of 
combl1.t1 on , tt would be I nj ured so far a. I t s  fur t h er 
employment In the .meltlng of orea was concerned , 

You agaIn write to u. wi thout gIvIng your name a n ti  

addrc ••. 

M. P.  S. says : Your repeated cautions in 
regard to l igh tning rods l ead me to ask your advice 
through your colu lD n s up on th e fo llo w i n g po ln t � : ] 
bave erected at my conntry re Siden ce a wa ter t a n k  a n u  

fixtures of rather n o vel constru c t J on .  A t  on e corv er o f  

t h e  hou.e , 1  have placed an o l d  cyUnder b o l l e r ,  ab o u t  30 

feet l o n g  a n d  a feet dIa m cter, stant1iug on end.  refl t in v 
on brick f o u n d a t i o n .  The u p p e r  b c a d  b a s  bcf'u rc·  
m o v e d .  maki n g  a huge watf'r l a n k .  T h e  t o p  project� 
above thc eal-'ea of the roof.  but not b t g h e r  thaD the 

p e a k .  I t Is enc8.ied In an oruamental  frame tower con· 
nectlng w i t h  t b e  m a t n  bulldinl<. I prop o se t o  keel) t h i s  
t ank filled w I t h  w a t e r  by fo rce p ump from th e w e l l .  It 
i s  n o W'  cmpty, h (l wever.  F rom this tower, tron w at e r 

p i pes J e a d  t o t h e  kitchen 8 u d  be d ch ambe r s , and IIo l s o  t o  
the c a . t  I ron force pump I n  t h e  w c l l ,  and probably 1 U  
f e e t  d o w n  tnto the water. T h e  h o u � e  h o s  t wo ordin a ry 
IIllhtnlng rods on chtmney.,  l e a d I n g  to th e gro un d u n  

t h e  op p o .l tc 8 1 d e  of tbe hou.e.  ! .Is thl.  a r r a n g e m e n t  

dan gerous ? A .  The ar rangeW t' u t  a s  dcscrlbcu ts not 
to be called e x a c t l y  dan gt. rous,  b u t  migh t b e  maue 
much b'e t t e r  by 8 l ittle c h a n g e .  2 .  W O Ul d  l I g h l rdng be 
at tracted by the l a rge mass of I ron o f the bO l h� r, r '!o t h e r  
t h a u  by t h e  l Jgh tn iu g rods , which are h l �h e r t' A .  I f , as  
would a p p ear.  the tron tank i s  I n  excellent C O D ll (' c t t O ll  
w i t h  the ground, I t I .  q ui te p o . s l b l e  t h . t  II  �ll t nl n g  

mJght 8trike it  or s o me of the p i p es r u n n l n �  t r o m  I t  I n  

the hou.e I n  prefercDce t e  t h e  I I g b t n l n �  r o d s .  3.  If 

.truck, would the Jlgbtnlng t ol l o w  the m a s .  o f  tron to  

the ground. or pass  through t h e  p i p e s  Into  t h e  w e l l .  o r 
enter t h e  cb Rlllber. th rough the dl.charge p I p e , ? A.lf 
the tall k:  o r  its connec tio n s  were struck, the J t g h t. l1ln i; 

WO Uld, w l t 'h o u t  do u u t ,  �o to t h e  earth R n d  n o t  i n t o  t h e  
h o us e . ,f . "·ou ld t t  be a d v l s i.ble  t o  p u t  s. l I g h t n f ll �  r o d  

o n  the outslde  o f  t h e  t o w e r  l e a d i n g- t o  t h e  g !' o u u d ? A .  

A l ightn i n g  rod o n  thc tower 1;1iOUld b e  p u t  I n t o p N fect  
metal l i c  conn ectton with the t a n \{ ,  alld n e e d  not  extend 
below Itt!  up per edge . Let the tank 8�d wattr p i p e s ,  tn  
other words,  be  the l ow t r part o f  the r o d .  5 ,  W o uld 
n o t  this l a s t  te n d to attrac t t h e  l Ightul n g ,  and in .. uch 
ca'e would n o t  the electrIc I ty be l i ke l y t o  ItaH t h e  rod 
and e nt er the boU er with same effect as if n o  rod w e r e  
there ? A .  B o t h  your s upp osi t ions In thl s p a ragraph 

are correct. 6. Wi l l  not  this hlrgc m as t! o f  i r o ll r ei t i n g 

on thc  ground a n d  t h i s  i n d t r e c t  w a t e r  con n t:! cL i on BU·  
sw er t h e  p urpos e,of a c on dul' t or ? A.  This  (IUe s t i o n i s  a l ·  

r e a d y  a n s w e r e d  tn N o  .... al5�umtug ' ha t tne 1 ) 1 ( ' c  Into t h e  
w e J l  i s t n  p e rfect lU e rall tc  connec r l o n  t b r o l l lt h o u t ,  w i th  
n o  r u s t  or c e m e n t  j o i n t s . Hed l € a d  I s  a n  adm i r able I n ·  

8u1a tor . lu t h e  w a y  o i  ad,,'l ct! we w o u l d  s .. y :  <": o n o I:  c t  

all y o u r  ligh t ni ng rods together,  and a l s o  to y o u r iron 
tank a.nd wtl.ter,  gas , or o t her p i p e s ,  no t by 6l' lJarat� 
cennectlons,  b u t  so t h a t  there I I!;  svme con n ec t i o n  be· 

tween ali a s high a s  poggll>le . I f  you h R \' e a metal roof 

conn e c t  a l l  rods w i th It.  J f  Dot, connect them by a 
g ood Sized conductor running alon g the ridge of r b e  
r o o f .  Bear I n  mtnd t h a t ,  to carry o f f  t b e  h e a \' k 6 t  ligh t ·  
n l n g  fi o. a 11  k n o w n ,  a copper r o d  OD e  l u c h  i n  diamete r i s  

n o t c onsidered t o o  largc , a n d ,  though of  courde 6ucn 
ft a s h e s  are o f  v ery rare oCCUrrtDce.  they may come . 
Hence th e  grcat value of un i ti n g  your dlftcrt:!n t  ro d s  
h igb u p .  Head our art icle  i n  yol . 2!" p .  2 6 ,  a n d  our c d l ·  
torlal remarks u p o n  a l e tte r , p .  lU of th e !'l d.n:e v o l · 
umc . 

J. E. J. askH : 'Will add tl is�ol\"e resin with· 
o u t  de�tro}'IDg I t s n a t u ra l  (J uall t l c s ? If  so , w h a t  k I n d  
of act d ?  I f  n o t ,  w h a 1,  wIll  � A .  H o s f u ,  ur  c o l o p h on e ,  
Is a mtxture o f  8 c r e ril l  rt' :oS i l l o u t-l  Ilc l ll -:: , U I Hll c l y .  pl1 e n i c .  
sylvie,  c ol oph on fc , n n d  s o m e t i m es also p t n e arlc actu.  
I t  I .  s olubl e I n  ni trIc .cld, but 10 dls.olvlng Butter. d e ·  

compo .l t l on .  I t  Is .oluble  I n  alcobol  a n d  may i n  t h l .  

s tate be med a. Ii ,.arnl.h . I t  Is soluble a l s o  in the 
alkal1e • .  

S. C. J.  asks : I n  your book o f  instructions 
for o btain ing patents, there 18  a recipe for maki n g  m a ·  

rln e  gl ue : Take � p a.rt s  gum shel l a c ,  1 part e a o u tc b o u c ,  
d l s i o l \'e I n  separate v e s E c l s  I n  ether  f r e c  f r o m  s.lcoh o l ,  

a pp ly I n g  a gen tle h e a t .  I h ave been r o a d l n g  that I f  the 
odor of c t h e r i s i ll h a lc d ,  i t  will p ro duc e I lJ s e n s l bi l t t y .  

e tc . ,  and gre a t  c a r e  s .1 oultl b p .  b k t n  n o t  t o  p o ur t t  o ut 

w i t h  a flame b elo w i t ,  otherwi s e an c x p l o s i o n  of a 
d a llgerou8 character might ensue . " )Ux e d  with c ertain 
proport i o n s  o f  air, t t  forms a h igh ly expl o E- f v e  com. 
poulld."- ( Z ell's  Em:yclop(f(/la) .  I wish t o  makc some 
mari n e  glue.  but m us t collf e s s 1 aUl a f r a i d  t o  U !i C  e ther  
i f  I t  h so dangerous.  and w o u l d  h c  g r e a t l y  o bl i ge d t o  
hear from y o u  furth er about I t .  A. T h e r e  i s  11 0  neces·  
sity In this e xp erim en t o f  pour i ng 1 h e  e t h e r  o ut over A. 
name , or of t n h fil i n g  it tn large enough q u a n t i t i e s  t o  

pro duce a n y  elfc c t .  Plaee t h e  e ther i n  bo t tle s . i u t o  

wh Ich dro p, r e s p e c t i v e ly ,  t h e  requl.l t e  quantl t l e n o f  

shellac a n d  ca o u tch ou c . 

C. D. F. asks : 1 .  Why is it that. when I 
adfust a tel cgraph sounuer so thHt ,  w h e n  t h c  ctreu1 t i B  

clo se d . t h e  armat1tre touches t h e  magu c t ,  I t  (th e a rma 

ture) w l H  st i l l s t i c k.  to the  mag-Dct w be B  1 break t.he 
c ircui t ? A .  Because o f  the  re si d uary magnetism in 
t h e soft iron coreti . The armature should n e v c r be a l 
lowed to touch t h e  (J o l e s  o t  t h e  magn e t .  I n  ordinary 
telegraph sounderp, set  screws a re u e e tl ,  t o l i m i t  the 

movement of the annat ure I n  both u p w ard k u d  down· 
ward motlOll.  � .  If,  a s  y o u  say i n  a l a t e  n u mber of  
your paper,  short . t n ick cores I n  c l e c f ro ·magn t' t s  gh·c 
great er a t t r active po wer,  why are such cores u � e d  I n  
tclegraph instruments � A, They arc u s e d  f o r  t h e  v ery 
renSOD stated . namcly. beca.uFe o f  t h e  better  results ob·  
tained . 3 .  In ma.king 0. blue vi t ri ol s o l u t i o n  for a Da n ·  

l e l l ' s  battery, h o w  m uch v i t r i o l  should I u s e  t o  a q u a r t  

o f  ws.tcr ? A .  As lLuch as I t  wilt  di ss o l Y e .  4. W i l l  a 
leather cup in st ea d of a. clay porous c u p  in 1)a n l {' 11 ' 3  
bat tery m ,k e  more electrlctty ? A. The p o r o u s  C U ll  I,  
only an acce ss o ry I n  the bat tery, n n d  ta ke s no part  In  
the genera�1ng of the curre n t . A c e l J  I n  w h I c h  t h e  cup 
I s  o f  un olle d leather 1 s  said t o  have less  i u t c Tl.l a l  r e ·  

alatance tban oue t n  w hich an o rdinary carlhtn ware cup 

I.  used. 

S. F. says : I wish to sugge�t a form o f  bal· 
loon whicb may be wor l h experi m entfng OU, ond which 

I believe ha s n o t  yet been p r o p o . e d .  I have frequently 

obscrve d that  metll lltc s h e l l  ware,  and all de scr i p tton s 

of sheet metal w orl{ con s tru cte d w i t h  Il view to 1 1g:b t ·  
neEs nnd strength .are dependent upon t h c  use o f  cU 1 v e d , 

fluted,  or corrugated s u r faces f o r  the ir  p o wer to 8 U 8 -

tai n pressure . I t  i s  w o n d er f u l  w lJat an cn 0rm )U8  p r e s ·  

�ure a slmple convex lt 1  or co verI ng for any l t � h t  t i n  

, e s s e  I w 1l 1 sustal n . I t  i s  o f  courac p oss i bl e t o  e s t i m a t e  

n o w  much w e t g o t  i t  must bear-a convex s h e l l  of a 
give n  tht ckn('s8. a n d  proportion of arc of ctrcle-and 

' 0  ascerta J D  the relative rcsfstinll po wers o f  v a. ri o u s  

metallic shel l s .  NoW t h i s  a(Jp ears ( 0  me t o  be u. fea s l · 
hIe sugg es tion to make : T b a t  a ball o o n  be c o n .tructed 

In t b e  globular or oval form, from sheet  m e tQ l 3P t b t u  
4 S  p ossl ole : t h i s  vessel to have b u t  o u e  a �e r ( u r e .  con
nected by a p I pe to an olr p u m p .  rump Ol1t the Olr t o  a 

degree of rarl l Y ouch that the ,pl elllc grn" i t }  01 t h e  

u a1l00n and It.  c o n t e o t s  b e  le.s  t b ao t h n t  o t  t b e  sur· 

roun ding aIr : and If the shell  be &troDg enough n O l i  
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coll apse,  It  w l l l  o f  course r l R e  from t h e  ground. ThIs 

i s ,  In o t b e r  word s , the s a m e  t h i n g  3 S  say i n g : Can D u t  a 
hol lo w globe be c o n s tructed o f  sh e e t  metal of un i form 
t h t c k n e s s , 1 f  c 1 rcu l a r ,  or of proporttonal t b l ckll C !ol S  if 

e l l i p ti c , sufficiently  s t r o n g  to  r e s i st u p o n  l t a  o ut Fl i de or 
c o n v e x  surface,  a pre s s u re of n o t  more that  fi f t e e n  
p o u u  c s  t o  c \' c ry s q uare I n ch ? If th e & n s w c r  t o  thi s 

p r o p o s i t i o n  ue an a 1tlrma tt ve o n e ,  In a c t n i }  p rac tic e 

d e m o n s t ra t e d  b y e x pt rina nt,  t b e n  the grea t e s t diffi· 
c u l ty i n  a e rOll!llltic sc ienc e I s  remove d . After thts 
p o t n  t o f  a e r i a l  a �c e n Bt on i s  practically settled, and the 

bal l o o n  c ons tr uct e d o n  s om e  Buch plan as t o  be 
C ':l s y t o  lll RIl lJge at any a l ti t ude , I b e lic n.> we shall  go 
a h e a d w i t h  a e rona u t J c � . an d  n o t  before.  A .  O n e  o f  the 
ea.rl t e s t  flying mach t n p s  eyer m q, d e  had four F.- h e e t  c o p ·  

p e r  b a l l o o n s  a t t a c h e d  to t h e  r: o r n e r � .  

D. M. asks : W hat ('an I coat Hlwet ",inc 
W i t h  ( t h a t  w i l l  n o t  be d hHw l v e d  b y  wa.ter)  t o  t ak e a w a y  
t h e  s m e l l a n d  t 'J � te w h i c ll i t giv e s  to w a t er and o t h e r  

thl a g �  in  a r e f r i ge r a t o r ? C a n  the tllst e o f  the zinc be  
got  r id  o ft" I n  � o m e  o th er w a y ? A .  Use parattln var 

n i 1<. h .  A fl o l ut i o n  of p a raffin m a y  alBa Oe us e d . 

�. L . T. asks : 1. I have a hori7.0ntal boiler 
of c () pp e r  1 1 0 0 L  long by 10 InCI .es  diameter,  the copp e r  

b e i n g 2 3 · 5 1 n c h e s  t b lck.  Ho w m u ch p re s s ure w t l l 1 t  

stan d ?  A .  Ab u u t I O J  lbs . per s q uare i n c h ,  1 f  the j otnts 
arc bra 7. e J . 2 .  T h e  s a f e t y  val ve 11 as a ho le o f  3·15 1nch in  
d i a m e t e r, a n (1 w a h  Uw w d g h t a t  t h e  end of th e l e v e r  i t  

t a l{ f' R 2 1  O Z i .  l ,l Y O l raU p o l s )  u p ward pre ssure to  raise it .  
H o w  nUllY l b s  p ' c@sure  a re t h ere � A .  More d a t a  a r e  

r e q uire/i ,  n �me ly , t h e  w e i g h t  a n d  di menS i o n s of  th ,� 
l e y e r ,  t h(' weight of the " d I v e  and b a l l ,  and the distance 
o t  e ac h from t h e  fulcrum. 

.T . II. B.  asks : How can I clean off the rust 
fro m a r e v o l ver, a lJ d  pTt� ve l1 t t t  r U .i U n g  h erea f ter ? A .  

C lea n the l usty ()arts w 1 t h  brick dus t ,  t h e n  brown the 
parts t h a t  have become bl igh t e n e d i n  clean i ng by r u b ·  

b i n g  t n e m  W i t h  a rag wetted w i th n i tr i c  u C l d .  To pre · 

vell t  fu tur� rust ing,  have the  part.s l a cqu ere d . 

H. G. L. asks : 1. In a l' , eent issue,  I have 
see n t [l a, t  co rrc s )o n de n ts Q � k  how to e � timate the horse 
p o w e r o f  a n  engi ne , and i n  s o m e CBSe.3  you a n s w e r  t h a t  
sntnctent datlJ. a r e  n o t  gh'eIl.  O n  p .  3 1 -1 o f  y o u r  vol . 30, 
a c o rre s p onde n t a s k s  wh li t would b e  the hors e power of 
an engine tlut haO! 36 i nch es s t r O K e  aud ttl  i nChes  d l a m e ·  

t er o f  c yl ind er , running l5 J evo l ut i o ns per m i n u t e  with 
70 l b s  s t e am . \Voal i s hicking to enable y o u  t o  estimate 

the h o r.-: e  power , )f t h e same ? A. Th e mean e fl"e c t i v e  
p r e s s u r e  o f  t h e  steam 011 t h e p i s t o n . 2 .  W I l l  y o u  p l e a se 

g i v e  us t h e  form'l}!). a n d  work o u t t h t>  f o llo w i ng example 
f o r  t h e  b e n e fi t  o f  y o ur readers : W h a t  w ou ld be t h e  
Il o m t n 'l l h o r  .. e p o we r  o f  an engine  of 1 7  I n ch e tl b o r e  of 
c)"J in ier,  17  I nc h es stroke of piston,  with 65 Ills.  steam 

pretlsure , r u n n i n g  at 85 r e vohl tion s ppr m in u t e , u..,ln g 
c o m m u n  s l i d e  va l ve ? W h a t  h ave we omi t t e d In this  
e x a m p l e , t \)  � u P D l y  th e n ec e s s ary d a t a ? A .  T h e  o rd l na · 

ry r u l e  for tl n d t n g  th e n om i n a l  h o r s e  po we r of a non

conden:-;lng e u g ! n t' is a� fo l l o w � :  X omi n a l horse p o w e r  

_ 3 1 !8� infel't x {(liaInetl'r in i n ('h('s)� . -
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-. If cnee suffi· 
clent  d lta are give n .  The a e t tlnl  h o r s e  po WeT', h ow eve r , 
d e p e n d s  u p on I n l tt a l  pre s s ure , point  of c u t · o tt ,  amount 
o f  w i re drawing,  back pre ;: sure aud compresa10n,  none 
o r  which data are fu rnish e d by y o u .  :1 .  In a re c e n t  issue 
you SllY th'1.t a n  e n�l ne w i t h ':! 1 i nc hes stroke runni n g  90 
r evo n t l o n s  p er m i a u t e  has t1. p i s t on s p e e d  o f  240 feet 
per m l l l u t e .  I n  thIs  re, Iy I dI ffer with y o u .  Then 21  
X 2 = 4'+1 2 = 4 X 90 = 3 1l1l. Am I right ? A. You arc 
righ t .  

H n p p o � e  a s t eam h!l.mmer h a �  a cyl 1 n der I S  tnches 
b o r e  x 2·2 i n-..; h c s  � t roke, w i t h  l i ft i n g block ( a ttached t o  
p i s t o n  r o d )  w e i g h i n g  1 ,SCO lhs .  'Vnat would b e  t h e  force 

o f  PlP- b l o w  i n  l bs .  s t ruck ? If Jl. w e t g h t  w e i g h t n g  S65 
I b , .  be elevate(1 25 fee t  n n d  l e t f a l l  ( of It. o w n w e i g h t ) , 
what wo ul d be the force of t i l e  b l o w  struck: In Ibs .? \V i l l  

yo u g i v e  us t he fonnul d. f o r  t h e s e  examples ? A .  We d o  
n o t  k n o w of any fo rm ula b y  which y o u  C lln s o l v e  t h e s e  

e xam p l e s . 

G. M. asks : Do('s clearance between piston 
head a u d  cy l I IH l t'r , more than s u fH C l ent for t h e safe  
working of t h e  e ng i n e , h e l p  t o  k e e p the e ngi n e f r o m  

k n o c k lllg wh e n t t  p a s s e R  th e  e u rls, or dOf� S  1 t  do a n y  

good l n any ,vay ? A .  X o .  

S. D .  J r .  asks : What are the rules for pro· 
p o rttonlng e n g- i n p s ? W i l l  a bo i ler of 3>:: inche s d l !t m e 

ter x 1 5  I n e h i' s  l e n g t h  he o i  s uttlc l f'nt ca.pacity t o  drive 
a n  p n gl n c  o f  II,j' i nch e s bore x 2 X  inch e s s t r o k e? The 
h oll e r i s  heated w l t h :3 o r  ... gas burners . A .  I t  I s  di fficult 
t o  gt v e d e fi n i t e  r u l e s  f o r  sueh small bOi lers , a s  a great 
deal depend., u pon the man n e r  in which t h e y  are  con·  
s t ructed a n d  se t . A l l o w  from 1 5  t o  �O s q uare fe et of 
efficient  heating surCe.ce for each horRe p :> w e r  of the en·  
g- I n e .  

W. T. \V. asks : If  a pend ulum 39 inches 
lon g � t rtke8 once i n  a second,  h o w  long w o u l d  the p e n 
d u l u m  h a y e  t o  be to strike o n c e  in a m l n n te ! A .  11  ,ieo 
f e c t .  

C. D. asks : Please give me It simple rule 
for calc u l a t t ng t h e  p r e�R ure on safety va l ves of s team 

b o t l e rs .  For i n s tance , what would be the pressure o f  
yalve w i th w e l ", h t o f  le v e r '" I b s . ,  length of  le ver from 

f u lerum t o  we ight 22}f i n ch es , from ful crum t o  center 
o f  val ve 2 � In ch e. and w eigh t o n  lev e r 20 lb •. ? A. You 
do n o t send enough data, the weight o f  t h e  valve and 
s t e m  and t h e  p OSi t i o n o f  the center o f  gra v [ ty of t h e  
l e �' l l r  b e l u g  rcq u i r ed . B u t  negl ec [ t n g t h e  w e i g h t  ot  t h e  
valv " , a n d  .,up p o slng the cent(�r ot  grav t ty of l e v e r  to 
b e m i ll way b � t we r n th e fu l c ru m and weight : P r t 8 S Ure 
on valve X2 ,� = 4 X l 1 ·2!)+2n X 22J .  'Vhencl' prC�MIrC on 

valve= 19, Ih,. 
E. S. W. says : All books Bay that an arti

fictal  h o rizon , t o  b e  used with  t.h e  se xtan t 00 hnd 
shoul rt be ma de o f  m erc ury , or some o ther flutd Would 
It n o t be e q ua l l y w e l l  to u s �  a. mi rror or looking glas s 
p l a � , ' d  on 1 he �rou nrl li n d  l o v e l ed by a s ma 1 l 8 p1 ri t level?  
A .  W h e n  o n e con.!! l ders t h e  error cau!'1ed by e v e n  a v e ry 

sl i gh t (t 1vergPDce t'rom t h e  prop <; r  l e v t !  In measu ri n g 
t h e  a l t i t u d e  of an u b j e c t  mi ll i ons of mt l es away, a n d  
reml m ber s t h a t  i t  I s  very p r o b a b l e  some I n accuracy of 
ajju� tmt'n t w i l l  o('.cur� h e wi l l be vp ry likely t o  agre e 
w i t h  a frie n d  of o u r"' , who said that the  m e th od reo 

m i n d e d  h i m  o f  t h e  f li rlll er w h o  guessed a t  th e weight 
o f  a �toDe,  after u !'Ii u g 1 t  to  a sc crta ln the w e l ::ht of his  

pIg.  

J. A. H. Jr. asks : Is it nece ssary that par
t t e �  run n i n g a s t e a. m  l a uneh o r  s mall b t eamboat (for 
theIr o wn pleas ure o r  convenie n c e ,  and n o t  a s  P U h l 1 C  
carrl r r 3 )  sho uld co mpl y wHh the s t e a m b o a t  law req u i r 
I n g  t h e  em p l o yment o f  a ca p tai n , pi l ot , a n d  l icensed e n  
gin cer ? A. We t h i n k  D o t .  

G.  It C.  ask s : W h a t  would be th e effect 
o n a v o . ume o f  s t e a m  g01 n g  t h r o u gh 8 pipe 1f I t  camp. 
to a place w h er e t h e  p i p e t u r n e d  a right an gle ? A T h e  
p r es sure w o u l d  b e  red uc e d , o n  ac coun t of the resi s t ·  
ance d u e  to t h e ben d ,  a n d  s o m e  of the s teaID WOUld, 
i n  gen e ral ,  be c o n densed . 

$dtutific �mm,au. 
H. P. C. says : I have made a very nice kind 

of black luk w i th exTract of logwood, bIchromate of 
potash,  a n d  prussiate of potash,  a n d  for a whil e I t  

works wel l .  B u t  no w i t  h a. s  gro wn thick a s  mUd, a n d  

mo l d s . What can I p u t  In I t  t o  keep It  thin and I1qu'd,  

to pre ve n t  It,  moldIng ? A. The thIck e nIn g I s  prob ably 
due t o e vap ora ti on . Your bottles should b e  kept well 

sto p p ere d. Try a I1 tUe car b oIlc acId . 
H. B. T. asks : What power of engine will 

i t  take t o  force a �tream of water 4 In ch e s  111  di ame ter 
to a d Istance o f  85 feet throug. a pIpe, the first 60 feet  
to be f o r c e d  a t  an angle of 4 5 ° ,  a n d  the remainder,  25  
fee t ,  to be forced perpendicularly I nto 8 tan k ? A .  It 
dep ends entirely upo n  the quantity of water re quIred 
to be forced up the pipe In a gIven tIm e ,  whIch quantity 
wfll a l ways b e  ans wera ble to the capacIty o f  the p u m p  
and t t s  number o f  s trokes p e r  minute ; th ts lJ.t te r  will  

be regul ate d by thc pro po rtio n between the area o f  the 

pump p isto n or p l unger as compared t o  the area o f  the 
st eam pisto n .  The more the area o f  the l a t t er exce eds 
the area o f  the f ormer (the len gth s o f  their strokes be·  
f ng equal ) ,  the f a s t e r  t h e  p u m p  wIll  run ; tile a r e a  of 
stt.;am pi ston I s  commonly the same as t hat of the 
pump pI ston ; If th e water requIre. lUting o n l y  for for. 
Clng, the steam area may be made twice or three ttmes 
the p ump are s .  Your fint el eme n t 1 s  t h e refore t h e  
quantity of water per mInute r e q u I r e d  t o  h e  forc ed up 

t he p I p e .  

I .  D. McC.  says : Suppose that a boat is  
fioat l ng o n  perfectly sti l l  w a t e r ,  a n d  t h a t  the b o a t  b a lo!  

a sa1 1 1 n t h e  fo r e p a r t  a n d  a large be l lows I n  t h e  back 
part . Now If a Ir Is forc e d upon the san from the hel.  
l O W S ,  would t t  cause th e boat t o  move ? A .  1.'b e boat 
would not moye by forcin g t h e  a f r  agatnst t h e  sall. 

But b y  removI ng t h e  sall an d dIscharg i n g th e aIr  from 

t h e  be l l o wR against the atmoRphere,  t h e n  th e boat will 
m ove . 

C. W . .T. a�ks : In the case of mill rocks,  
wh en the l o w e r  rock is  s t a tio nary , the u pper d o i n g  the 

wor k . I s  the attrac tion o f  g ra. v t t a tlo n dt min1shcd when 

the ro c k: is iu m ott o n � D o e s  it Teq uire a great er 
stren gth o f  support to sustain t h e  weight of the upper 
rock when i n  motion t han at r e s t ? I t  i s  con te n d ed by 

some that the w e ight I s  less ; and they endeavor to 
m ai ntai n their a rgume n t by clttng, as an I l lus tra ti on ,  

t h e  governor b a l l s  of a steam engi n e ,  stating that  the 
centrffugal  motton destro} s ,  t o Borne degree, the 
we1gh t of  the �overnor. A. The weight i s  t h e  sam e , 
whether the stone is at r est or in m o tion . 

G, A. N. asks : 1. Would a boil er made 
from :{-16 iron, 1O:l( I n ches i n  dfameter and 26 l u c h e s  
hIgh , w i t h  2 6  tubes 12 Inche s l o n g  a n d  o f  1 Inch dlame·  
ter, w i t h  tube sheets 74 t nch t h i c k ,  b e  o f  sutHclent 
power t o  drive an engine o f  <! I nche s bore and ' j  in ches 
stroke ? A. X o .  2. W hat wfll  be the fire surface of 
such a boiler ? A .  It w1l1 de p eud u p o n  the m a u n e r  I n  

which i t  I s  se t . T h e  fi r e  surfa ce m a y  b e  t he surface of 
t h e t ubes and one e n d  of t h e  boiler,  a n d  may have t h e  

su rface I n  t he shell  o f  the bo i l e r, I u  additI o n . 

E. V. asks : Is it possible to eompress 
st eam of a low t empera ture , say �20" Fah., by a ny Of 

th e kno w n  means (for exam p l e ,  by a p u m p )  to a press 
u r e  of say 90 lbs.  per square incfl, wt thout increasing 
the temperature, and have any such e r.p e r l m e n t s  ever 
been made ? A. I t  can be d o n e  by m a k ing provlslou 
for removing the heat of compres8ion by some methoa 
o f  refrlgera t l o n .  W e  do n o t  know o f  any experlmeut 

ou t h e  e ubj ec t . 

P.R.asks : In case of shutting down for l or 
2 weeks,  Is It I n j urious to the bol l er n o t  to hlow off,but 
to le t the w . t e r s t a n d  tf ll st�rtf n g u p aga I n ? A. If t h e  
wate r I s  p u r e ,  I t  m a y  be l e f t  I n  t h e  boller;  b u t  I f  I t  c �n ·  
tain s  minerals I n  80 lu ti o n , i t  i s  b ett er t o  b l o w  o ff  81i'U 
c lea n thf. b oi l e r . 2. Which is th e best t i m e  to blow o ff, 
with a pr e 8'iU rC of s t e am or n o t ? A .  T h e  be!".t p l a n ,  if  

th e water w t l l  run out without prE' ssure , I s  to let 1t  
stand for H hours after hauling the llre . 3 .  Wha t eflect 
does 011 goI ng I n  wi th the feed wat er have o n  t he bol1  

er ? A .  It frequently causes primi n g .  
W h a t  I .  meerschaum ? A ,  It Is a h ydrou 8  s1l f cate o f  

m agne 8'la , occnrrt n g  c h i efly i n  A s i :l  �It Jl o r .  

I h a.v e  s ufiere d for th e l a s t  eight years w i th a bun f on 
or something of the k i n d  on my foo t .  H o w  can I g e t  

reIt e f ?  A. S h o e s  made b y a man w h a  u n de rtl tan js the 
anatomy of t h e  foo t  a re sometimes efficac i o u s  i n  case s 
of thIs kin d . 

A. V. ask s :  Would a sewin g  machine ma
king a s t itch si mtlar to h an d se wing be more p o p u l a.r 
tban t h e  p re sent kInd ? A. Some p e op le might pre· 
fer I t . 

S u p p o s e  I h ad a hollow I ro n ba l l , 1 foot dIameter with 
the sh el f U Inch thI c k ,  what f o r c e  would I t  requIre to 

hold I t  3 feet  un der water ? A .  You can re.dt l y m a k e  
the calc ulat ion . T I , e  weIght of t b e  ball  t e n d s  to k e e p  

I t  dow n .  The weight of an equal volume of w a t e r  
t e n d s  t o  force I t  up . 

I am an amateur mechanic, and wish to make a cupo
la on B small  scale for casting small articles.  C o uld I 

do it economl c a.l ly ? A. h ot unless you have had Bome 

practical e"l:perience t n  the matter. 
Is there a re ward offered fo r an apparatus for detect. 

l u g c heatt ng on the p art o f  con ducto rs o n  raflways and 
st re c t car@ ? If s o ,  b y  whom, and h o w  much I s  i t ?  A. 

There 18 n o reward publtcly offered;  but  t h e  managers 
of rafl wa y com p a n le s will  doubtless be wf1llng to com· 

pensate a n y  ODe who bri ngs them a use ful 1 n v ention 

for the purpose s e t  forth t n  your q ucstto n .  
Would i t  n o t  b e  a goo d t d e a.  t o  u s e  lLolds f o r  e a.stings 

made out o f  wood and saturated with s f lh:a te of soda? 

A. Ko . 
Where can I get a book on cheml.trv for h egl nn e r. ? 

A You w i l l  fl nd notices of p u fJ ltsh ers of such works In 

our adver ti Si ng co l umn s . 

J. S. S. a Rks : Is it economy to keep 60 Ills. 
pressure of steam tn botler when 40 Ibs.  wtll do tb e work 
r�qulred ? I am runn ing a s team grist mill 'lnd 40 1bs.  
st eam t n  boiler w i l l  drive the rock j b u t  I co n te nd t h n t  
I t  I s  e conomy t o  k eep E O  I b s . i n h o i l e r .  A .  You d o  n o t  
seu d s uffici en t d a t a. .  If  you have a n  automat ic cut·o ff  
engi n e ,  I t w o u l d  b e  m o r e  e c onomical t o  mai nt Rln t h e  

higher b o I l e r  pressure. 

S.  R. says : A man was killed in a well last 
summer by g a s .  The we ll was comp leted,  befng l a i d  fn 
brick a n d  water lfme mortar ; t h e  plank curhl nlC and 

p ump were fixe d to  t he fB,me, and the well was proba
bly a.1rtight, with the exc e p ti o n  o f  a v e ry small crack 

between two planks.  T h e  first cold snap that came, a 

oharp whlstlfng sound c ould be h eard. Our n elj:?h bors 

are superetltfous. We thought the  a i r  c ont racte d In 
the w e ll and the out;l de aIr rushed l u  t hro ugh the 
crack . We placed strawM across the crack, a n d  they 
Bucked down . Can you expla.in i t ? A .  The cra ck prob

ably connects wtth some crevice I n  the e arth ,  wbfch 
communicates again with some larger chambers or 
caves i n  the ground : aud there being other open ings in 

ot b er localftl e s ,  opportunity I s  glvell for the wind to 
blow througb them. 

M. S.  C. Jr. asks : 1 .  Of what horse power 
do t h e y  usually make narrow gage ra tlro a d engine s ? 
A. One ltuudred h o rse po wer, a n d  o v e r .  2. H o w  m uch 
more can a rat l way engine draw than a road � n gt n e  of 
the same horse p o w e r ? A. From 8 to 10 times as much. 

3.  Wh at Is the average cost of a na rro w gage raf lroad 
engi n e ,  and h o w  much does tt cost,  more or l e s s ,  th a n 

a road e ng Ine ? A. It Is  abo ut the same as th e cost of 
one of the larger sh�es of road engi n e s .  

B. G .  says : I have a pump barrel , 3·1 0 inch 
thick by 5 lu che s diameter, l ength 10 Inches . W f f l  It be 

s t rong eno ugh to make a cylinder f o r  a small e n g i ll e ,  

a n d  about h o w  many pounds o f  steam t o  t h e  square i n c h  

w t l l  he  B a f e  f o r  I t ?  A .  You can use It  f o r  p re"ure s of 

from 20 t o  25 Ibs . 

T. S. S. asks : Do the drive wheelR of Home 
l ocomot tves have 8 l l n i u g  o f wood underneath t h e  

tyre ? I I  s o , wh a t la th e t d � a ? A .  ::;ome pa � se n� er ca r 
w h e e l s  are made in thi s  way, b u t  we ar e n o t  El ur�  w h e t h 

er t h e  p lan i s  emp loye d 1n t h e  caBe o f  l ocom o t I v e 

drivers. T h e  o bj e ct Is to deaden the s h oc k u u d  n o i s e . 

L. G. K. says : I am running a t wenty.ti n >  
h or se engine,  a n d  w e  have t o  usc h ard l imes t o n e  w a t e r ,  

w b i c h  i s  so bard that w e  cann 6t r u n  more t h tl :,z t hre e or  

f o u r  day. w i t h o u t  b l o w i n g  o u t  u r y  a n d ft l U n g  u p  tb . 

bol ter agal u .  wm a H t t l e  lime In the tank fro m whI ch 

I feed the boller be of an y u s c  In ch eckl D g  the botler 

from foamin g ?  If n o t ,  w h a t  will  prev en t I t ? A. A 
feed w �ttr h eat er , arranged to deposit  the ml neral s u l1-

stances of the  watf'r before i t  en tere d the boller,  w o u l d  

be servlceabla i n  this  cas e . 

\V. R. asks : Wil l an iron wire t inch in di
ameter  and 500 feet  long be Rtrong enough t o  dra w u l oad 
w hich would require t h e  strength of o n e  horse to pull  t 
Th e w i r e  Is t o  be supported on rollers 100 fe et l\part ,e ach 

roller to be removed as th e  l o a d  reach e g  I t ; the w i re 

to be wound around a l arge fl t a tt o n ary wheel turned b )  
water pow�r.  I f  the }.i" wi re will  n o t  a n s w e r ,  w h at bfzf> 
will? A. I t  wo ul d be better t o  use a wire r o p e  ;'.� I n ch 

t n dlamQ t e r .  

C. F. D. asks : Will  you give me a rule for 
I1 nl ng up propeller shaft . ?  A. We c o py t h e  l o ll o w ln g  
r u l e  from t h e i 6  Cade t Engin e er , " by L o n g  aud Buel : 

Put t w o  s tratght edges on t h e  slides,  o n e  at each e n d ; 

run a l ine thro ugb t h e i r  center p o i n ts , a n d  c o n t i n u e  i �  

beyond the sh aft . S e t  a T squa.re o n  o n e  o f  t h e  straight  
e d g e s ,  making o n e  edge o f  t h e b l a d e  cut the c e n t e r  
p O i n t .  T h en e r e c t  a p erpen di cular, at t h e  cellter of  tIlt 

shaft, t o  t he lin e p re vio usly run, by l ocking I t  out of 
wind with the e dge o f  tbe T square (or arranging I t  so 
that, when vtewed from a di stBnc e ,i t coyers t h e  edge o f  
the T s q u are for the whole l � n gt h 'l . Then s w in g t i l e  

crank , dtwonnectc(l f r o m  t h e  rod, on the centers and 
half cent ers, a n d  measure t h e  d i s t Q u c e s  o f  i t s  face from 
th e t w o  l i n e s . If  th ey va ry at d i fferent p l) i n t s ,  t h (  
sha ft Is  n o t  t n  H n e ,  a n d  must be ad,i us t ed u n t i l  t 11 l:'  d i S 
tances are the s a m e  for all  p o i n ts of the rcyolutt on . 

I have h e a r d  engineers apeak of work 1 n g  up I nd 1 c a· 

tor cards.  What working up 1s there to do a f t e r  the  
card has been taken ? A .  I t  i s  us ual l y d C 8 i rabic to a s ·  
certain t h e  mean p ressure , back pre s B llre , p o i n t  o f cnt·  
off, etc . 

H . .8. asks : Is there snch a th ing nR a 
p i ck l e or solutton , cap able of remoy l n g  the sand t h a t  

adheres t o  t r o n  castings ? A .  Plaee your castings in  
equal p arts o f  011 of  vItrIol  and wat e r ; aud after th ey 
h a v e  remain ed there two days,  wash t !l em wtth c: l e a n  
w a t e r ,  and th e  sand wtll b e  removed.  

A. C. says : I have now in nse It �team 
botl er , 21 fee t  long by 4 t nch es diamet e r ,  with t w o Iii 
Inch lIues ; nn d I wa nt to P U L  In Its p lace a bo i le r J(I 
feet long by 48 inches dtame ter,  with 75 flues �n'.l inches  
In d iameter ,  w l tb a dome 24 1 nchea d i a m e t e r  by �8 Incb · 
es hIgh . I w l s l, to know If, w I t h  equal  draft an d B e t· 
ting, t h e  10 fe e t botler will  m ake much more steam 
tl 3n t h e long o n e ,wlth less fue l . I drive n o w 2 engtnf'B 
w i t h  my presen t bOiler,  10"'(16 1nches,  making t6(. r evo l u 

t i o n s ,  cutting o ff at % stroke ; b ut I h ave t \ burn to(l 
much fue l .  One boiler ma ker t e l l s  m e  th a t the "'hort 
tubul ar boner will mak e more steam than the o l d  o n e ,  
W Ith a great deal less  fuel,  and a n o t h e r  b o t l e r  mak er 

S1.ys t lut the sh o rt botler 1s t o o Fmall  a n d  wtl l  h a v e  to  
be cro w d ed t o o  m uch t o  do the sam e w o r k  as t h e  l ong 
two flue boi ler . Ple !l s e  give me your op t n i o n . A. W e  
advl s� you t o  continue t o  us e t h e  o l d  b o t t e r  a s  l o n g  a s  

I t I s  s ervice abl e . W e  i ncl1ne t o  the optn!on o f  " r m other" 
boiler maker.  

G. L. D. L. asks : What would be the 
pro p e r  speed of an emery wh e cl , 13 1 nches ta di am eter , 
with 2 I n ch e s  face , to do t h e  moat  effict ent servi ce wi �h 
safety ? A. A b o u t  1 ,200 re"oluttons a mlnu tc .  

J .  E .  P. ask s : \Vould not a single cylinder 
engine of su ch propor t i o n s  a s  t o  an ow t h e  admi t t e d  

steam t o  expand t o  atm08pheric p ressu re be 8�  e co n o · 

mi cal a n d  effective,  other t h t n g s  being e q u a i ,  as o n e  of 
the compound system ? A .  Ye •.  

J .  A. says : I have at my hon�e a large un· 
de rground b r J c k  cistern . Water comes from a Frt D C h  

roof, with t h e  upp er part tinn e d ,  sides slated,  conduct· 

ors (bright tin) Imide to the grouud, and gla zed eartben 

pIpe In the gro u n d .  The water Ie drawn out Of 8 t I g h t  

brIck box,  servI ng a. a filter, through a block t i n  p i p e .  

W h e n  t h e  c i stern was bUil t ,  t h e  top o f  t he roof har! h a d  

several c o a t s  o f  lea d paInt . I th en b a d  all  the p ai n t e d  

t t n  and p aI n t e d  e a .- e s  trough. covered with one o f  the 

p !l.t en t e d slate pain ts , w hi ch co vers well and ap pears to 

be a sol id coating The cis tern ha.s n o w  b e en t n  u s e  1 

year . T h e  water is some what y ellow snd 8t 1 1 1  tastetl  

s l ightl y o f  cement : hut I .  odorless a u d  soft.  A m  I s af!, 

in usl D g the water for drin k i ng w i thout fear of pois on 

from t h e  ro o f ? A. The water Is proba bly a ffected by 

p art i cl es dls fntegratctl from the br i ck a n d  cement m or A 

tar j prob a bly the  san d used in the m ortar was loamy . 

We do n o t  thin k that the le.d paInt, If covere d with a 
c oat of alate paint,  since become hard a n d  firm, call 

rr. uch affect the water . An addittonal filter at the dIs · 
ch .rglng end of th e p I p e  mlghl be u , p d  to auvan t age , 

and the pres ent filter cleaned o u t  an d ,uppllc<1 w i th 

new material . 

J. 1'. J. asks : \Vhat is the percentage of 
p o w e r  o r  fuel  l o s t  by w i re - d ra w i ng s t e a m  from 100 I b s .  
pressure per square i n ch t 0 60 1 b s . ?  A fricnd c o n tends 

that tb ere I s  no l o ss , provIding t h e  engI n e Is large 

euough for Its work . A. If you suppo.e .team of 190 

Ibs . pressure : (1) . To be expan de d  In the cyHnder, 80 as 

t o  make the mean pre�sure 60 1 b s "  an d ('�) to be w i re · 
drawn, before admt E l9i oD , to 60 Ibs . ,  and to bc u8 e(I tn 

t h e  cyltn der without expans10n : The l o !!s from w irt' 
drawing will  b e  t he dt1ferencc i n  the amoun ts of s t eam 

requtred In the t w o c l. s e s , which you ca n r e a. d i l y c l. l c u 

late f o r  any g i v e n  ease . In s n c h  a ca[le the l o s s  from 

wlre · d rawl D g  would be excessive. In genera}, ho ?.'

e ver, t h e  s team f s  expan ded ,as well as w i re dra wD ,wh i ch 
modIfies t h e  loss,  though It Is always more economIcal 

t o  expand t he .te am than t o  rcdu c e  tile pre.sure by 

wire· drawIng, 

1 07 
I. E. \V. asks : How many square feet are 

there I n a s pfral screw, � j nd ing 5 Urnes aroun d a shaft 
15 feet long and SX Inch e. dIamete r ?  Tne de p th or 
width o f  the screw I s 3 I n ch e � ,  and the dtame ter of 
, cre w  a n d  sbaft t ogether 19K Inches .  About 10' 1  
sq uare fe et . 

L. & J. ask : Should an architect charge 
for extra work on a bui ld in g ordered by o wn ers but t n ·  

tlre ly o u l slde of spe Cificat I o n s ,  a n d  n o t  s u p e r i n t e n d e d  

b y  th e arcb l t ec t ?  We have a csse i n  h a. n d  o n  our n e w  
office , and thtnk there is  no j ustice i n  t h e  a t t e m p t  of 
t h e  ar(;h ltect t )  charge for such service, not ha v ing 
rendered any. The work dIsputed on is s uch as the dig
g i n g  o f  ci ste r n , ca.tch baSin, ceiling aro l: n d  e l e v a t o r ,  
overhe ad t n  basem e n t ,  lay i ng brick flooring,  etc.  The 
verbal  agre ement was a c er t af n percent !lge o n  co n · 
tract pri c e s .  Th.ere were no c hange s tn plans o r s p e c i 
fi c a t i o n s  to  arch1 te c t .  We feel that  haY ing ordered 
and supcrlntended t h e  work o ur.selve8 , we S h. o u l d  not 
pay commi ssio n o n  it .  Yuur answer will s et tl e  t h e 

q U€ s ttOIl satil'lLt ctortly to both of u s .  A. Y o u  do 110 t  
s a y  �'ll e tb ('r t h e  arch i te c t s u p e rintended t h e  h U l l d t ng 
genera.lly. An a r c n l t e c t ' s  com mi SS i o n t s  d i v i d e d  U 9 U �  
a l l y  i n t,o c o m p r Ilsation f o r  otfi .::e work a n d  for su p e r t n · 
tendence,  from "l �  to 8}:l" per c e n t  for t h e  fo rmer and 5 

p er c e n t f o r  t h e  w h o l e . Office w ork is conSidered t h e 
furnl�h t n g  of p l a n s  a u d s p c ct ftcati o n s , an d s o m e t1mes 
working dra w i n gs ;  the perc e n t age for tni!  should be  
t a k e n  o n  th' �  who l e  cost  o f  th e b u i l di ng, u n l e s s  so great 

'in artdit10n i8 made to It as ta tnvolve the n ec e s s i ty for 
!In addt t i o n & l  p l an a n d  s p ec i fica tI on for sald a d d i tI o n  
f r o m  o t h e r  p q r t t e .s .  B a t  t n  res ;J ec t to superi n t e n d e nc e ,  

t h e case i s  d l ff�rentj that pa.rt o n l y  should b e  taxe d 
wtkh is a c t u J l l y  s n p ..! r i n t �n d t! d by t h e  archi t e c t .  

J .  S ,  \V. asks :  I am construct ing a b ath 
h o u ., e  I u a run n i ng s tream of freRh water j ( U U  I b u l 1 d  
th e fo un£i a tt o n w .t l l s  and t h e  ba r,to m with. b r i c k s  a n d  
comm o n nw r tar,  p rovitllng th !l t  I a l 1 o ",� t h e  m o r t ar i n  

t }Je wall� to th oroughly d r y  before t u rning i n  the wa 
t e r .  A D  that it  w i l l  b e  sound B u d  s ubstan ti a.l � I k n o w  

tha t th e re i s  a c e m en t u s e d  for w a l l s  w h i c h  are t o  b e  i n  

undated,  Imt I desire to use  com mon mortar If  i t  I s  
prac t i cr.. hle . .A .  I t  w i l l  n o t  be  sa.fe t o  u s e  commo n Hme 
mortar for bri ck l\'o rk under water . You should USB a 
good hydranl tc  cc �ne n t  aud cl ea. n , sharp sand,  tree from 
loam . I t  wi l l b e  th e m o s t  econo m Ical I n  t h e  e n d .  

If  a h o l e  o r  an inch I n  d l'lm � t t> r b e  dri l l e d  thro ugh fL 
fre sh , g re en � I n c h  p lank . w i l l  t t s  edges shri n K ?  I n  

oth ':.r words,  wi ll the hole become large r, o r  remll.in o f  
the 8 UH e  !:I :Zl! ? A .  The bolird wI l l  shri nk w i t h o n t  rrf· 
ercnce to  the hole, and the re�ult w i l l  b e  that the h () l e  

w i l l  hec o m e  a ft er the slI rmkage sO ille what narro wer 
but uf t l l C  ::-- a m c  length a s  a t  firs t . 

D. '" 'V . P. K R ay : O u r  houses are sup · 
pli p. d  W I t h  w a t e r  t hroug h a �: i n ch Iron pipe coated o n  
th\� i n'5 l d c  w i t h  g' ll S  t a r ;  b u t a l though t h e  p i p e  bas bern 
l a i li .! ye!l r � .  the wllter, h !l Y l n g  l tttle  or no mineral 
d e p o r-: 1 t s  In E o l u t i o n ,  c o n t l n u l' s  to taste very dtsagre e 

'l bl y  o f  t h e  t 1 r .  C � n  we p l J. c e  an y ch emt cal solutton I n  
the t. a. n k  e. U p ;l J y t n g  t he water. w h i c h  wil l  remove t h e  

taste y e t  n o t  o ·;! 1 n j urlou s ? A. I t i s  do u b tf ul w h e t h e r  

rOll C a ll d,)  't f i y th ing t hat w i l l  u e  8 ltCCCBSful  w t th th e  
prc l'; e n t  p I p e .  

"'e h 1. " e  a frame bui ld i n g', roofed with shin gl es whtch 

h.a.'re u e e n  o p e n e d  by the sun i n  large cracks ; aft OHr 

mHl l r-.  clog;! e u o u.z-h t o  b e  b urn t i t  t h t s  bui ld t ng was , 
we w O u l (l l t k e  to � 8 k:  I f there Is an y cement or comp o si 
t ! O Il w i t h  WldL'h to ti ll  t h e CUCkH, which w i l l  be fire
o r o o f  a o d  �I t t h e  Q:�me ti m e not be dislo dge d by rain o r  
fros t ? .\ . T l1 � r e  a rc several p a t e n t  com p o u n ds i n  th e 
mark e t .  w h i c h  !l rc e a l d to be e fficacious tn such case s . 

\Ye t t l \" <' : ' 11 ell i p t i c al re g en·oi r. 20x50 f e e t  and about 4-
feet dl en ; t h e  !'-l I lies are c ompose d of ordinary tK inch 
morl ar w a l l ,bauke d o n  o u t S I d e  w i t h  dtrt ,and c o \'ere u on 
t n 8 hL �  nnd t o ;) v,- : th R O fr€ n du l C  l! e m e n t  (2 p a r t s  C E' Tfl e n t  
t o  1 o f  slt u !l \ ; b u t  l a " t  �,Yln ter t h e  fros t cracked oft t h e  

c e m e n t  on t h e  t o p  a nd slde8, making t h e  res er \ro f r 1 c a k  

l i k e  a � ! t· Y t: .  W l l a t  would b e  b est t o  do t o  m a k e  i t  
t I gh t ?  A .  I t  w il l p r o b a. b l y  be necessa.ry t o  d r a w  ofr t h e  
wat e r R n d  rehty t he s t on e :! .  

!i . W. C. says : G. X. S. can straighten a 
gun barr e l by cons tructing an a ppa ratu s someth i n g  
l i k e  a b o w  f or sh o o ti ng an arro w .  T h e  co rd I s  to b e  

m a d e  o f  sI l k t h read a n d  q ui t e lI u e .  P u t  the cord 

through the barrel an d strain I t  w i t h I h e b o w .  The 
barrel must be  smo o th a n d  clean. H o l d  It up, an d l e t  
the 11 0 W  hang under the barr e l j  and you cau ea s i l y see 
where the crook Iii,  a nd w i t h  a b lacksmi t h 's h a n d  ham

mer, o u  a n  anvil  or the end or a hard wood block, can 
straighten your barrel .  

U. :Ill. says, in answer t o  H. E. K" who ask s 
for the best  way to mak e  putty of t h e  C O lO I S  of d U re r ·  
en t woods,  w a l n u t .  a s h .  e tc . : I n  m y e xp e ri e nce , I h a y �  

found that t h e  b e st w a y  w •• to soften u p  white p u t t y  
w i t h  l t n s e e ll o U ,  a.nd t h (' n  work i n  dry color o r  c o l orR 
untn t h e  desired shade i s  rea ched . It c a n  be done in 
small quantttie<i a s  i t  i s  need ed , w i th very Uttle  trouble . 

n. W. says , in reply to H. P. : If a mixtur!1 
1n the p ro p o rt I on o f  a q uarter of a po un d o f  l t m e ,made 
Into a. p >l �tl:! ,an d Il d d e d  t o  a spoonful 01 p o wd e re d al u m ,  

b e  put I n t o  200 gal l o n s  of water, l t  wt ll soften the wa 

te r ,  and preci p it a t e veget able a n d  other IDattt r. 

.J . H. Rays, in reply to C. L , who asks how 
t ,o can grep n  corn : ThC following m e thod c a n n o t  be 
e xcell ed : Dt ssolve 2 �  O Z !iI .  t l:l rtarl c acid i n  a pint O t  wa� 

tel' .  O f  t h i s  R ol utl o n , use o n e  tabl e s p o o n ful to  e v e r y  
p i n t  o f  corn w h i l e  the corn i s  at bol l t ng h e a t .  W be n 

opened for nse,actd one teal!!p o o n ful  soda to every three 
p i n t s  of corn . 

MINERALS, ETC.-Specimens have been re 
ceived from the following correspondents, and 
�xamintld with }he results stated :  

J .  f'.  �lcC.-:\o. l Is a re adlly fu.lble am ph l Ool e , wl i.ll 

'1 s pe c i fic gravity of 3 !tL � o .  2 1 s sp ecnl ar Iron ore , 
Xo . :i i8  sp ecu l ar iron are I mbedded In q uartz -L . R .  P . 

-The po wder contaius co mm on salt  and a n u mb er of 
ot her s u b s t ances I n  small q u a n t H t e !3 .  I t  15  n t t folrly use 
l es s  for the �urpose for which I t  l �  s o M .  As i t  do e s not 

prey"'nt in the aUghtest degree the e .1.plo sio n o f  tl !ese 
light o n  • •  It.  sale should b e  regarded as crlmlnal .-II . �1 .  

S . -We are unable, w i t h o u t  havi n g  t h e  e ntire plant,  t o  

tden t i fy it ,  to �ee whe ther a n y  notice  o f  ita  p O !il 8 e8�lng fL 
fiber h a d  beeu taken h l t h e r t o . -G .  H. G.-It Is galen a , 

er sulph l d e  of lead. - �' .  W . -l t  con.lst. prIn c i p a l l y  o f  

hydra t e d  sesqutoxtrle of iron,  w ith a small amount of 

stlfca a n d  clay.  

A. }<". P. C. says : I haye not succeeded in 
pre "ervfng fi s h  w h t C h  1s  ony, o n  R C C O U U t  o f  the 0 1 1  b e · 
coming rancId In a sho rt time .  If th i s dl tlleulty c o u l d  

be o ve rcome , fL " ery large b u s l n e s �  might b e  d o n e  in 

d rylnj:? salmon I n  Ca l ifornIa . It would hardly do to e x 

tract the 0 1 1 ,  but I t  m i ght perh a p s  b e  n e u t ral1ze d with·  

out tl estroylng the fl avor o f  t h c  sa l rn on .-.J. T .  P. a.k. : 

1. Whn.t kind Of se a ling wax is bes t to u s e  tn seal in g 

gl a.88 j ars ? I have l oat mach frnit by the wax n o t  ad· 

herlng t o  the glass. 2 .  Why ... 111 tomatoe s not keep 
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w e l l  t u  glass ?-.J . A .  ! \  It,;:,;'''.i :  1 .  I� the dlseaE' e  called 
p i p among c h tcKe n s o n  the tongue ? 2. Will ft  oroduce 
death u n l e s s  cured ? 2.  Wnat ls the remeuy therefor ? 

COMMUNICATIONS RECEIVED. 

Conformator. J. W .  1oItller . . . . . . . . . . . . . . . . . . . . . . . . 152.910 
Cooler. corpse, J. J. S levin . . . • . . . . . .  0 • • • • • • • • • • • • • • 1�3,022 

Cul tivator and harrow. combIned, W. S purgIn . .  1�3.127 
Curta!� fl xt. l l t" e ,  J. C. Perkins . . . . . . . . . . . . . . . . . . . .  15'l,915 
CurtaIns. de.\�e for dryIng lace. L. Nolan . . . . . . . . 153.010 

The Editor of the SCIENTIFIC A:'fERICAN D o or and drawer plate. E .  S. Hotham . . . . . . . . . . . .  152.949 
Doors, securing knob roses to, J. Kedey . . 0 • • • • • • •  1 � 2 ,999 

ackno wledges. with much pleasure, the re

ceip t  o f  original p apers and contributions 

upon the following subjects : 

On 'fempering Steel and Copper. 

On the Nickel Plating Patents. 

On the Atmosphere. By H. W. 

On Moles . By W .  S.  N. 

By J . S .M.  

By A . D . 

Dra wing fra.me s t o p ,  P . C .  Dawson . . . . . . . . . . . . . .  152,899 
D rawIng fr.m e stoP . D . W. Hayden (r) . . . . . . . . . . .  5.966 

DrawIng I m p l e m e n t .  W. Smith . . . . . . . . . . . . . . . . . . . .  152.92� 

Dra w i n g  pin , H. Esser . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .  15'l,9':!5 
.Egg and fruH ca.rrter, W. Weis . . . . . . • . . . . • . . • • • • • • .  1�3,027 
E leva.tor for wells, water, W. Mason • • • • • • • • • • • • •  153,OU5 
E leva tor , water, J . Chenoweth . • • • • . • • • • • • • • • • • • • •  153,OJ7 

Elevator, water, E. Evans , . . . . . . . . . . . . . . . . . . . . . . . . .  152,986 
Engtne balanced valve, steam, C. H. Hutchinson 15"l,950 

On Hardening and 'fempering Tools. 
En!<r .. vlng. fluid for. T .  Dt1f .. ny . . . . . . . . . . . . . . . . . . .  152.978 

By ExplosIve or dyn.mlte . C .  L. K.lmbach . . . . . . . . . .  153.066 

J. P.  
.Also e nq ui ries and answers from the follow-

i ug : 

A. D. H .- IV . E .  K - F .  L . - F .  A. R . - W .  D . P.-A.J .Q.  
- X . �I.-A. D .-R . Y .  

H l N T S  TO CORRESPONDENTS. 

Corrcs pontlents wllOse inquiries fail to ap

pear should repeat them. if not then p ub· 

lished. they may concltHie that . for good rea 
sons. the Etlitor declines them. The address 

of the writer should al ways be given. 

Enq uiries relating to patents. or to the pa-
tentab ility of inventions. assignments, etc . •  
w ill n o t  be published here. A l l  such ques

t ions . whPon initials only are given, are thrown 
into the waste basket . as it would fill half of 

our paper to print the m all ; but we generally 
take pleasure in answering briefly by mail , 

if the w l'iter's address i s given . 

Hundreds of e nq u iries analogous to the 

foll o w ing are sent : " Please to inform me 

where I can buy sheet lead. and the price '/ 

vVher(' can I p urch ase a good brick machine ? 

vVllose stf'am e ngine and boiler would you 

recommend '! Which churn is considered the 

best '! Who makes the best mucilage '? Where 
can I buy the best style of windmills ?" All 

Ruell personal enq uiries are printed.as will be 
·ob:;erv('d. in the column of " Business and 
Personal ." which is specially set apart for 

that p urpose , subj ect to th e charge men Lioned 

at the head of that col Ulnn. Almost any desired 

information can in this way be expeditiously 
{)btained. 

Fare box. H. R. Gilli ngham . . . . . . . . . . . . . . . . . . . . . . . .  153.066 
Fcrt!1 lzlng compoun d .  S. D .  Shepard . . . . . . . . . . . . .  152 .92 1 

FIrearm, breech loadIng, A. Karutz . . . • . • • • • • • . . . •  152,998 
Firearm, breech loading, O. Snell . . . . . . . . . . . . . . . . .  1 52,957 
Fire escape. J. B. Gathri gh t  . . . . . . . . . . . . . . . . . . . . . . . .  152.90� 
Fire esca p e .  A. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  152.92 J 

Flreplacc. H . Bleska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.039 
Flower pots . bracket for. M. D. Jones (r) . . . . . . . .  5 .969 
�'Iutlnl( Iron . C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . .  152 .959 

Fo rk . table • •  r. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15�.9�4 
FruIt can. A .  Stewart (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5.968 

Fruit jar c.P. G. H. PerkIns . . . . . . . . . . . . . . . . . . . . . .  15�.953 
FruIt dryer. A. W. Sweeny . . . . . . . . . . . . . . . . . . . . . . . . .  153.131 

Fruit jar cap. T. HIpwell . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 .077 
Furnaces,  botler, L. S teTens . . . • . . . . . . . . . . . .  153,128, 153,129 
Furnace. puddllnl!'. J. L. Pennock . . . . . . . . . . . . . . . .  153.119 
GRS retort. e tc .• l id . J. Dunseith . . . . . . . . . . . . . . . . . . .  152.983 
Gate .  farm. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153,072 
Generator, gas. N. H. Edgerton . . . . . . . . . . . . . . . . . . . . 158,05i 
Glass panes. poli shIng. J. Schu.ter . . . . . . . . . . . . . . . .  153.120 
Gold,  etc. ,  from lead, separating, Webster et al  .• 153,136 
Governor, E. Adams . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . .  152,938 
Grate.  W. S. Flory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153.06� 

Gr.te.  fire p l a c e .  J. Bawtlen . . . . . . . . . . . . . . . . . . . . . . . .  152 .962 
Grate for fireplaces. etc . •  J .  A. Kernochan . . . . . . 153.067 

Gun lock. J. M. Grl.ham . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.990 
Halter clailp ,  pastern, J. C. Ford . . . . . . . . . . . . . . . . . .  1 52,9.U 
Harne • .  J . Thornt on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.9'Z9 

Harne staple .  J. Thornton . . . . . . . . . . . . . . . . . . . . . . . . . .  152.931 

H.me strap attachment. J. Thornton . . . . . . . . . . . . 152.928 
Hammer. t.ck. S .  B .rker . . . . . . . . . . . . . . . . . . . . . . . . . .  152.960 

Harvester. CornIng & Curtis . . . . . . . . . . . . . . . . . . . . . .  153.050 

Hat IronIng machine . R. E . ,Hrand . . . . . . . . . . . . . . . . .  152.966 
Hatchway guard . J. Wayl.n d . . . . . . . . . . . . . . . . . . . . . .  153.183 

H " t ohway. self·  closIng. A. B. Se . . . . . . . . . . . . . . . . .  153.1�1 
Hay loader. J .  J .  Gregory . . . . . . . . . . . . . . . . . . . . . . . . . . 153.069 
Hldes . softenlng. J. D. Mar.hall . . . . . . . . . . . . . . . . . . . 152.908 
Hoisting machine. J. Rushworth . . . . . . . . . . . . . . . . . .  153.118 
Hoops, cu tting l ocks 1n, Al bertson et al . . . . . . . . . . .  153 ,033 
Horse power. O. HImmelberger . . . . . . . . . . . . . . . . . . . .  152.993 
Horse shoe. I n d i a  rubber. A. J . Dean . . . . . . . . . . . . . .  15� .975 
H o s e  a ttachm e n t . J .  Falrch1 !d . . . . . . . . . . . . . . . . . . . . . 153.060 
House. port"ble. J. W. Ju.tl ce . . . . . . . . . . . . . . . . . . . .  153.085 
I c e ,  prodnctt o n  of, Newsham et al . . . . . . . . . . . . . . . . . 152,914 
Indicator. M. H. Piper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152 .916 

Iron and steel. C. J. E.mes . . . . . . . . . . . . . . . . . . . . . . . . .  15�.942 

Ktln. brIck. J. G. Eberhart . . . . . . . . . . . . . . . . . . . . . . . . 152.901  
Knitting burrs . adjusting. G. Campbell . . . . . . . . . . .  152.968 

KnittIng machine. J. L e onard . . . . . . . . . . . . . . . . . . . .  : 153.093 

Lantern. D .  Lordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.003 

Lathe tool post. T. and E. Bonner . . . . . . . . . . . . . . . . .  152.965 

SewIng machIne embroIderers, 1. M .  Rose .. 153.116. 153.117 
SewIng machIne. wax thread. E. E. Bean (r) . . . . .  5 .965 
Sewing m.ehlnes. operating, J. H. Race . . . . . . . . . .  153.112 
Sewing machines, operaUnK', A. G .  Brewer . . • . • . . .  152,89t 
Shade cord fa.tener . M. De Penhoel . .  . . . . . . . . . . . . .  152.977 
Sheep sh.arlng m.chlne . A. H. Kennedy (r) . . . . . .  5.972 
Shoe blaCKing apparatus, B. Dutton , Jr . . . . . . . . . . . 152,984 
Shoe laces. makIng. W. E. SmIth . . . . . . . . . . . . . . . . . .  153.124 
SIgn . L.  N le lander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53.1U5 
Solaerlng. J. W . L.mb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153.090 
Spark arre.ter. locomotlve. J. E. Wootten . . . . . . . .  153.145 
SpIrits. rectifyIng. )I . DondC . . . . . . . . . . . . . . . . . . . . . . . .  15·J.056 
Spoke socket. S. �1!tchell . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.911 
Squ.res. temperIng bl.des of. 1. J. Roblnoon . . . . .  153.115 
Stamps,  perforattng, Ellsworth & Eaton . . • • • • • . . .  15:1,059 
Stand and evaporator, C. D. Page . . . .  . . . . . . . .  . . . . .  153 .1m 
Stereotype composttion, Macrone et al . . . . . . . . . . . .  153,095 
Stene. arUllc!al , J. L. Rowland . . . . . . . . . . . . . . . . . . . .  153,020 

Stove an d furaace t W. P. Hall . . . . . . . . . . . . . . . . . . . . . .  153,Oi3 
S t o v e .  cookIng. A .  Tlttel . . . . . . . . . . . . . . . . . . . . . . . . . . .  152 .93'2 
Stove Hnlng composItion. E .  H. RIchter . . . . . . . . . .  153.017 
Stove pipe lIue. H.  C. Jehnson . . . . . . . . . . . . . . . . . . . . .  153.062 
Stove. reservoIr cookIng. G. G. Wolfe . . . . . . . . . . . . .  153.141 
Surface try. H . A .  Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.102 

Tanle. fo ldIng . J . D. H.ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.94i 
Table. IronIng. S t .  J o h n  & Brunner . . . . . . . . . . . . . . . .  153.180 
Table sltde. extensIon .  A. Z .  Boda . . . . . . . . . . . . . . . . . .  153.010 
Telegraphs. el.ctrlc. Foote & Randall . . . . .  1 53.083. 153.061 
Tile machIne. C. Stange . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152 .926 

Tobacco cUlter. T. H .  Gregory . . . . . . . . . . . . . . . . . . . . .  153.076 
Tong •• blacksmIth' •• D. Kunkel . . . . . . . . . . . . . . . . . . . .  153.061 
Tool holder, G. W. Sch ofield . . . . . . . . . . . . . . . . . . . . . . . .  153.119 
Tool holder for sh.rpenlng. H. Barr)' . . . . . . . . . . . . . . 1 52.961 
Toy. D. Mtnlch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.103 
Trace carrier, J. Thorn ton . . . . . . . . . . . . . . . . . . . . . . . . . .  152 ,930 
Treadle mechanl.m . C. L. Spencer . . . . . . . . . . . . . . . . . 153.023 
Tuck marker , F .  Henry . . . • . . • . . . . . . . • • . • . . • • • . • . . . .  152,948 
TurbIne  wheel. S. Wal t o n  . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.958 
Tyre tightener. E. H .  WrIght . . . . . . . . . . . . . . . . . . . . . . .  153.060 

Valve plug and s e.t . G. A. Hln e  . . . . . . . . . . . . . . . . . . . .  152.995 
Vehicle axle. Arn old. Ch.se & Arnold . . . . . . . . . . . . . . 153.034 
Vehicle axle, R. W. & A. W. Davl . . . . . . . . . . . . . . . . .  1 52.971 
Ventllator and chImney. HInckley et al . . . . . . . . . . . . 15�.994 
Vessels. prope1l1ng and steering. J. C. Smal! . . . . . . 153.126 
VIJllns. comblBatlon tool for. F. W. Whi te . . . . . . .  15�.934 
VIse. bench. J .  B. Wardwel! . . . . . . . . . . . . . . . . . . . . . . . .  158.026 
Wagon brake.  Fulkerson & Guseman . . . . . . . . . . . . . .  153.065 

Wagon. dumping. O. Gunnuldson . . . . . . . . . . . . . . . . . .  153.071 
Wa.hlng m.chlne .J .  C. Burgner . . . . . . . . . . . . . . . . . . . .  153.045 

WashIng machI ne . J . A .  Rose . . . . . . . . . . . . . . . . . . . . . .  152 .918 

Watch key. A. C .  N orcross . . . . . . . . . . . . . . . . . . . . . . . .  153 .011 

Wat.r supply regulat O r .  J. Kelly . . . . . . . . . . . . . . . . . . . 153.000 
Wedge. expansible. R. Ne.bltt . . . . . . . . . . . . . . . . . . . . . .  153.009 
Whip formlnr mold. J .  J. Bohler . . . . . . . . . . . . . . . . . .  1 53.041 
WhIp rack. Murphy & Wyckolf . . . . . . . . . . . . . . . . . . . . .  1 53.104 
WIndmil l .  S .  M .  Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.937 
W i n d o w  8ash. reversIble. J. McNamee . . . . . . . . . . . . .  153.100 
WIre • •  tralghtenlng and cutttug. J. Greenwood .. 152.9S9 

APPLICATIONS FOR EXTENSIONS. 
Appl1cattons hav, been dulyllled and are now pendIng 

for the extensIon ot the fol1owlng Letters Patent. Hear· 
Ings upon the respectIve appltcatlons are appoInted for 
the day. hereInafter mentioned : 
SO.398.-IlUBGLAB PlIOOF SAF"S.-J . R. Floyd . Sept . 90 

:lU.59J .-DoOB LATCH.-T. SI.lght . October ll.  

EXTENSION S GRANTED. 

S,66�.-E . E. Bean , H o s t o n ,  Suftolk county, .M a s s  . •  U. S .  

Improvements i n  gas ltgh tlng a pparat us ,cel l t d " Bean '8 
Pneumatic Electric Gas Lt gh ting ApPll.ra t u s . "  .J uly 
16. 187 4 .  

S,663 . - J .  C .  To dd , T o r o n t. o ,  O n t o  I mprovcments i n  t o y  
gUllS, cal l ed " Todd's I m p royed D o g  Gun . "  J u ly 1 6 ,  
1874. 

S,66� . -W. Brhrgs , � o n treal , M cn t re al D ia t . ,  P. (l . ,  an d 
L .  Sene ca l , Co teau S t .  Augue t i n ,  Hoch e la�a c o u n t y ,  
P .  Q. Improvement 0 1 1  man u re a n d  h a y  forks,  cal le d 
"Briggs' Co m btn ea Manure a n ll Hay F o rk . "  J u ly 20, 
1874 . 

3,665.-E . A .  C .  Pew , WeIland, ,"Yel l a n d  c o u n t y ,  O n t o  
Imprvvements o n  p eat ma c h i n e s ,  cal l e d  "P e w ' s  Pea t 
Coal Machtne." July 20, 1874 . 

3,666.-G. Stacy, M o n treal, :tl o n trcal Dl s t . ,  P. Q. I m 
provemen t lil o n  chIsel p O i n t e d  cut llui!�  a n d  lll llchines 
for maktng the �ame, called "Stacy's Chisel  P o i n t e d. 
NaI l . " J u l y 20. 1 874. 

3.667 .-T. W . Shale r. Brooklyn . Kings co un t)' . N. Y . •  U . S  . 

Improvements on s lgn a .l l an tc rn s , c a ll e d  " S b a l e r ' s  S i g 
nal Lan tern ." J u l y  20,  l�lL 

8,668.-W. Baxter,  Jr . , X" cwark , Ess cx co unty , � . . J . , e  . S .  
Improvemen t s  o n  compound cngin e s , call e u  " B a. xt er ' s 
Improved C o m p o u n d  E n �.;-i n e . "  .J uly 20,  l Ri4.  

3,669.-W. E. Kelly,  New Brun s wi c k ,  M id dlese x c o u n t y ,  
N .  J . , U. S .  Improveme n t s  o n  s t e a m  generato rs,ca l l c d  
"Kelly's S e c t i o n a l  Boiler . "  J u l y  20, 1 87 .. ' -

3.670.-G .  Forsyth . Seaforth . H u r o n  county.  O n t o  1 m ·  
provements in the manufacture of p icket fences .ca.l l ed 
" �'orsyth·. improved WIre PIcket �·enc e . " .J u l y  20. 
1 97 4 .  

S,671. -R. Dunlop , S t .  T h o m a s ,  Elgin c o u n t y ,  O n t .  I m 
provements o n  steam and g a s  fittIng wre nche s , c a l l e d  
" D unlop 's Improved Steam a n d  Gas F i t t i n g  'V re nch . "  
July 2 6 .  1874 . 

3,672.-J. E. H arrtm a n ,  Bangor, Peno b s c o t  c o u n ty. )l e . •  
U . S . ,  ass i gnee o f  M .  L . .N o r t o n ,  same plac e .  Improve 
men t s  o n  lath m !.l.chlnes,  called "Xort o n 's Improved 
La th M.chlne . " July �O. 1814 . 

3,673.- .1. Palmer , ,"VeBtmi.nf'l t e r ,  Middlesex c o unty. O u t .  
Improvements on a macb l n e  for destroyi n g  p otato 
bugs.  called "Pahner 's Potato B ug Killer." J l!. l y  20,  

1874. 

3,674 .-C. E. Pa trlc , Spri ngfield, Clark c o unty, 0.,  U .  S .  
Improvements o n  a. machine for s o w ing gra i n  lIro a d 
cast , cal led " Patrlc Brcadcast Seeding M !l c h i n e . "  
J u l y  20. 1 87 4 .  

3,675.-R. B e n n e r ,  Hamil t o n ,  Wentworth co u nty, O n t .  
Imprlvements on t.he a r t  o r  process o f  ven eeri n g, 
called II Benne tt 's New Process o f  Vencerlng . "  J u l y  20, 
1874 . 

S,676.-A. McCanne l ,  Cal e don ,  Peel c o u n t y ,  O n t o  1 m ·  
provements in  s e l f - o p e n t n g  gates f o r  raHway cross 
fngs,  called " McCan n e l '8 Bel f- Op erati ng Han way 
G.te." July 20 . 1b74 . 

3,677 . - L .  O. Cantin , .Montreal , P. Q. Im provc m ents i n  
machine f o r  burni s h i n g  pho t ogra. p h s ,  c a l l e d  " C a n  till 'S 
Photograph 13u Is her . " July 20. 187L 

3,67g.-J . Rourk u gs t on ,  �' rontcnac Gounty,  O n t .  Im-
provemen t5l l n m osphcrlc engin e s , c aHe d " Ho u rk 's 
Automatic At 'nu s p h erlc E n g i n e . "  July :W, 187 1 .  

3,679.-J . F .  St..ltrd , HalI fax, N .  S .  Improvements I n 
material for call<lng. called " S t a l r 's New Stock 
Oakum." July �O, 1874 . 

3.680.-T. J. Blake , l'lttsbu rgh . Alleghany c ounty . 1'" .• 
U . S. Improvemen ts tn t n e  manufacturc or sm o o t h  
back shovels, ca l led "Blakt:'s Smooth ila.ck S h o vc l . "  
JUly 20. 1874 . 

[OFFlClAL.l 

Index of Inventions Lead. dc.l l\'crln� and refinIng. G .  Luce . . . . . . . . . . . 152.900 29.1 37.-CAB COUCH .-W. A. Brown . 3.68 1 . ·  G. B. C ornell . C h l c . g o .  C o o k  c o u n t y .  1 1 1 . .  U. S .  
FOR WHICH Lead. refining. etc . •  A. H. Everett . . . . . . . . . . . . . . . . 1 52.987 29.162 . -PLow .-L. Grcen . Improve m e n t s  1n wrenches for i n s e r l l n g  buny, 

bush "  i ,talled "Corn cl l .. s Bu sh Wrench ." J u l y  20, 1 1:174 . 

3,682. -C. L. _  ·Jerome , Ch.lcago . C o ok eo u nty, Ill .  ,U . S. 1m 
provements ln moth proo e fur casd s ,  ea l lcd " Jerome'8 
].tcoth Proof Fur Cases." July 2 0 .  1874 . 

Leather. etc . .  waterprOOfing. A. C. McKnIght . . .  1�3.099 29.180. -HoIiTI"G ApPABATUS . - r .  Lemman .  

Letters Patent of the United State. Looms • •  elector for h.lr cloth. W. H. Drew . . . . . . . 152 .932 29.200.-STJCEBING VESSELS .-F. E. Sickels . 
Lozenge •• shapIng. T. Rober son . . . . . . . . . . . . . . . . . .  153.01� 29,212 -SPRING HINO".-A. Acker. 
Lumber setti ng guIde. P. Berry . . . . . . . . . . . . . . . . . . . . 1 52.963 

. ) 
l\l all bag , H .  Gross • • • • . • • • • • • • • • • • • • • • • . • • • • • • • • • • • •  152,!J4ti 

WERE GRANTED IN THE WEEK ENDING 

DISCLAIMER. July 14, 1874, M.n bag f .. te�lng. H. Dempsey . . . . . . . . . . . . . . . . . . . 152.976 

AND EACH BEARING THAT DATE. Match . afe. L. Jarchow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
153.08 1  

Matche,. making frIction .  J .  J .  M.ch.de . . . . . . . . .  153.001 
[Tho.e marked (r) are reIssued patents . ]  M e d IC.I c om pound . C .  Austin . . . . . . . . . . . . . . . . . . . . . .  152.939 

M e dIcal r,ompou n d .  S. D1xon . . . . . . . . . . . . . . . . . . . . . . . .  152 .9;9 
Alc oh o l .  p u r I fy i ng. L. Lour. gny . . . . . . . . . . . . . . . . . .  153.055 Medical comoouod . H. M. Hoyt . . . . . . . . . . . . . . . . . . . .  153.0;8 Ama.lgamator. J . P .  C omi n s  . . . . . . . . . . . . . . . . . . . . . . .  153,049 Medlcal compo und , L . Hutter . . . . . . . . . . . . . . . . . . . . . .  153,080 
A m a. l g amator a n d  o r e  w a sh er , W. W. Hubbell  . . .  153,019 

Medical compound, J. W. MIller . . . . . . . . . . . . . . . . . . .  15:3,008 
Ammonia from c o a l  g a s ,  P. l\lun7.lnger . . . . . . . . . . .  152,913 Medicinal extract, U. A. Bihl . . . . . . . . . . . . . . . . . . . . . .  153,038 
Au ger , eart h .  D. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153,013 M ercury , manl pulat1n g ore8 o f, Ea.mes et al . • • . . .  152,943 
IJa l e ti e . cot to n . A .  BaldwIn . . . . . . . . . . . . . . . . . . . . . . . .  15:l.035 

M i ldew and decay. preventing. Gender et al . . . . . . .  152.9U3 Ha.sket , flo w cr ,  Van Al len & Carro ll . . . . . . . . . . . . . .  153 , t32 Milk strainer, J. F. Donkln . . . . . . . . . . . . . . . . . . . . . . . .  152,981 Ream end p ro tecto r . N. M c Lel l a u . . . . . . . . . . . . . . . . .  153.007 
M oldIn g s , makIng meta11lc . W. H. WiggIn . . . . . . . .  153.028 Bcd b o ttom , .J . Harper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.U'5 
"Mo p h e a.d , J. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,021 Bedstead. cahl11ct ,  C. A. Le l ch . . . . . . . . . . . . . . . . . . . .  153 ,092 
M o t t o u ,  trallemt tting, A. H. Kennedy (r) . . . . .  . . . .  5,971 B ee f, c o o ke d.  c orll ,  L, D . C h emlo u x . . . . . . . . . . . . . . . 153,04 6 Ore s . stam ping, W. J. & S . Wtlloughby . . . . . . . . . . . . 153,029 Be ll .  door. W. E. Sp ark s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.925 Orgin . pneumatic act ion. T . Wlnan . . . . . . . . . . . . . . .  153.1 43 Bilge w a t e r  gagc, W. G. C OJJklfn . . . . . . . . . . . . . . . . . .  152 ,971 

Bl o w er , steam.  Smith & Harv ey . . . . . . . . . . . . . . . . .  1 52,956 Packing, piston, R. Wetherlll . . . . . . . . . . . . . . . . . . . . . . .  153,137 

HoHer. s cctlona l .team. G. H l ggl n  . . . . . . . . . . . . . . . .  153.076 Padlock . F. Egge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15S.059 
Bol ler.  was h .  W. S. J o h n s t o n  . . . . . . . . . . . . . . . . . . . . 153.U83 P.p er boxes. making. Keating et al (r) . . . . . . . . . . . . 5.967 

Bo i l ers c l e a r  o f  sca l e , keepIng, W . O ·Brien . . . . . . .  1 53,012 Pll.p er, perforating, L. A. Upson . . . . . . . . . . . . . . . . . . . .  153.025 

Ho l ler Incrus t a t l o u  compo u nd, 1 . Bernhard . . . . .  1 53,G36 Ph o tograph ic pictures, R. H. Chinn . . . . . . . . . . . . . . .  1 53,Ot8 

Holts,  m a. kio �  splt t ,  S. M .  Wilson . . . . . . . . . . . . . . . .  H i3,14:l Piano a ct i on , A. M o elle r . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.912 

Boo t l e gs . c utt i ng" . D .  Lynahan . . . . . . . . . . . . . . . . . . .  152.907 PI "n o  sound In.ulator. W .  R. Mme r  . . . . . . . . . . . . . . .  153.101 

Roots , tack i ng , Thomp son et a t . . . . . . . . . . . . . . . . . . . . 162,927 Plan o  sto ol , G. A. Ramseyer . . . . . . . . . . . . . . . . . . . . . . .  153.014 

B o o t s .  lastIng.  Pocock et a l . . . . . . . . . . . . . . . . . . . . . . .  15� .917 Pi pes. etc . • manufacturing. Bingham et al . . . . . . . . .  152.961 

Brush h o l der , )l:1 s o n  & Baker . . . . . . . . . . . . . . . . . _ . . . . 152 ,952 Pi ston fo r  steam cylinders, S . D .  Keen u  . . . . . . . . . . .  15�.905 

llu t t er work e r, S. L. L att a  . . . • . . . . . . . . . . . . . . . . . . . . 153,091 Plane , L Shane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,122 

ll utton fas te n 1 ng, S. G ore . . . . . . . . . . . . . . . . . . . . . . . . . 15:l ,9�5 P l anter, corn, G. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . 152,967 

C u. b i u e t  for l adi es ' u B e , )1 . M .  Crummcr . . . . . . . . . .  1 53 ,05 3 Plow, gtt.ng, W. O . .M. Berry . . . . . . . . . . . . . . . . . . . . . . . . .  153,O:Ji 

C a g e ,  b i r d .  G .  T . Pe t e rs . . . . . . . . . . . . . . . . . . . . . . . . . . .  15a,11l Plow point, J. A. Peek . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,109 

Cage feed cuP .  bird. O.norn e! al . . . . . . . . . . . . . . . . . .  1 53.106 Pock e t  boo k . D .  M. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . 153.016 

CIHI ho l de r, U. F .  Bea ll  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 52,9�0 Press , copying, P. S .  Abbott . . . . . . . . . .. . . . . . . . . . . . . . . 153,031 

Can . s e lf· measurlng • •  J. McSklmin . . . . . . . . . . . . . . .  152.909 Pres • • cotton . G .  W .  Grader . . . . . . . . . . . . . . . . . . . . . . . .  153.068 

Cau s t o pper,  o i l ,  J. F .  D o n k l n  . . . . . . . . • . • . • . . . . . . .  152.980 Pre ss , tobacco p acking, M. J. Farmer . . . . . . . • . . . . .  15�,061 

Candy. manu [act urc of. D. G . C�ase . . . . . . . . . . . . .  1 5�.96� Prin ting. etc . • reUef plates for. �! . Joyce . . . . . . . . . .  153.064 

C an es , u m hr e ll as,  e tc . ,  ferrule for, O. M. Smith . .  15 :3 ,125 Propeller , screw, J . e .  CrosI L . . . . . . . . . . . . . . . . . . . . . . .  1 52,973 

C ar bra ke . T .  M c B r i d e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153.096 Pump attachment . chaIn. E. A. Parker . . . . . . . . . . . .  153.108 

C ar c o up l i n g , �� . •  J .  n .  Bowman . . . . . . . . . . . . . . . . . . .  153 ,042 Pump, rotary, G .  Grelndl . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,904 

C ar c o u p ltng, J. Curran . . . . . . . . . . .  _ . . . . . . . . . . . . . . . .  152,9B Pump , steam vacuum , W .  Burdo n  . . . . . . . . . . . . . . . . .  15'2.896 

Car co u p l i n g ,  'V. Co u lt er . . . . . . . . . . . . . . . . . . . . . . . . . .  153 .05 1  Radbto r,  s team . S. R . Wnm o t  . . . . . . . . . . . . . . . . . . . . . .  l?i3, 1 39 

C ar c o u p l i n g- ,  J . J. Lahaye . . . . . . . . . . . . . . . . . . . . . . . .  153,089 Radia.t or , steam ,  S. n. Wi lmot . . . . . . . . . . . . . . . . . . . . . . 153,140 

C ar coupl ln l!'. W. n. WH.on . . . . . . . . . . . . . . . . . . . . . . . 1 52.935 Rai lroad s witch . Adams et al. .  . . . . . . . . . . . . . . . . . . . . . .  153.032 

C a r  co n p l1 n g. A. ZeIgler . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.U6 Railroad s wI tch . A . K. Rank in . . . . . . . . . . . . . . . . . . . . .  15;1 . 1 14 
C ar, ral lro ad . •  J .  C o yne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15:3,05� Ho.t 1road truct: all d locomotive, R . McCully . . . . . . .  153,097 

C llr starter,  .J . A. Davis  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5:3,054 R 1 Ke . h ors c b ay, C . C. Bradl ey . . . . . . . . . . . . . . . . . . . . . 152,893 

Car s tarte r . J. II Sherman . . . . . . . . . . . . . . . . . . . . . . . . .  152.954 Rake . horsc hay. D. P . Sharp . . . . . . . . . . . . . . . . . . . . . . . .  152.920 

Card stripper rack and p l n i o n , J. F. Foss . . . . . . . .  15'1 ,988 Range , cooking, G. W. White . . . . . . . . . . . . . . . . . . . . . .  153,13R 

Carpe t s . cleaning.  C o ul tcr et al . . . . . . . . . . . . . . . . . . . .  1 52 .998 R'·gls t er . hot aIr. ll: .  A. Tuttle . . . . . . . . . . . . . . . . . . . . .  153.024 

Carriage , chHd's , J . H. Bro wn . . . . . . . . . . . . . . . . . . . . .  153,OH Hetn , drivi ng, S . E. Mf uhews . . . . . . . . . . . . . . . . . . . . . . .  153,006 

C a sriage, c h l l u ' d ,  J. A. Crandal1 . . . . . . . . . . . . . . . . . .  15:l,!)j2 Hoof, firep roof , F. J. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . .  152,996 

Carri age . chl ld·s . A. He lm . . . . . . . . . . . . . . . . . . . . . . . . .  15�.9!l'� Roo fs .  b.tte nl ng for. A. P. Anthony . . . . . . . . . . . . . . .  152.�92 

CarrIage t o p a ,  op erat ing, A. M cKenz Ie . . . . . . . . . . . 153,09'; Ho o re , composition for, J. C. Hyatt . . . . . . . . . . . . . . . .  152,997 

C •. rrlage w h e e l .  C. R . •  Jenne . . . . . . . . . . . . . . . . . . . . . .  152.951 Roofing ti le.  L .  Hame l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.991 

C artrltlge p r i m e r .  O. F. Winchester . . . . . . . . . . . . . . .  152.936 Sad iron. Rathbun & Shaw . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53.015 
Caster.  furniture . W .  S. D eming . . . . . . . . . . . . . . . . . .  152.900 Saddle • •  safety stirrup for. T. Harris . . . . . . . . . . . . . . .  153,071 

C hair. cr.dl e .  and l o unge. C. H. Levy . . . . . . . . . . . . .  153.002 Sash cord fastener. C. B. Clark . . . . . . . . . . . . . . . . . . . . 152.897 
t:h urn , W. Bro w e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,895 Sash fastener, D. C. Goodrich . . . . . . . . . . . . . . . . . . . . . . 153,067 
Churn, U .  ll. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,141 Sash fastener , A . N. Rankin . . . . . . . . . . . . . . . . . . . . . . . .  153,1 13 

C I.mp. ::;. S .  Van W.goner . . . . . . . . . . . . . . . . . . . . . . . .  158.133 Saw . M. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15�.9iO 
C l o th e s  dryer. S .  Segur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.919 Scattold. L. A. Sle.per . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.955 
Clothes frame. J. Kram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158.088 Scale beams, poise for. J. H. Usher . . . . . . . . . . . . . . . .  152.933 

Clothes wringer. G. S. Walk er . . . . . . . . . . . . . . . . . . . . . 153.134 Seat for lawns. schools. etc . • J. L. Ros . . . . . . . . . . . .  153.019 
Collar box. ornamented. J. L . LIbby . . . . . . . . . . . . . .  153.095 Separator. middlings, Brennan et al . . . . . . . . . . . . . . . 153.043 

Compuulld for cleanIng m tals . etc • • T. C. Smith 153.123 Separator mIddlings. Brennan et al. (r) . . .  . . . . . . . . 5.970 

29,180 . -HoISTING ApPARATU 8 . - J .  Lemman. 

DESIGNS PATENTED. 
7.535.-BAS RXLIEF.-T . Kappeler. Cambridge. Mass. 
7 .536 & 7.537.-MuFFS . - G. H. Prindle. Phil adelphia. Pa. 
7.533 to 7.540 . -LAMP IlBAC""TS .-F . R. Seldenstlcker. 

West Me!lden, Conn. 
7.541 to 7.516 . -CARP"TS.-R . R .  Campbell. Lowel!.  Ma.s . 
? 547. -CABPRT.-C . S. L!11ey . Lowell. Mass . 
7.518 & 7.549 .-CABP"TS .-lJ. McNaIr. Lowe ll . Ma.s . 
7,550 & 7,551 . - G LA.8SWARE.-D. Bennett, Baldwin town· 

.hIP.  Allegheny county. Pa . 
7.552 to 7.!\57 .-CABPETs.-R. R. Campbell. Lowell. Mass . 

7,558 & 7,559.-CARPETS.-D . McNair, Lowel l ,  Mass . 
7,560 to 7,563.-CENTER PIECES.-J . O'Netl,  San Francis· 

co, Cal . 

TRADE MARKS REGISTERED. 
l,8i2.-H AT8 AND CAP8 .-J . S. Fayerweather & Co . , Uan -

bury, Co n n .  
1 .813 . -ALE . - C .  P .  H a w k I n s .  New York cIty. 
1,87� .-BEVERAOE.-G. N .  Irish , Brooklyn , N .  Y. 
1 .875.-FLOuR. -Metzger & Co . •  Platte City. M o .  
1 ,ai6 . -GREEN PAINT. - W"o o d s ,  Son & Co., N. Y .  city. 
1 ,87i.-CIGAR8 .-C . Brewer & S ons , Boston, Mas8. 
1,879.-CHEWING GUM.-Curt1s & Son. Portland. M e .  
1 ,8�9 .-FLouR.-Batn et a l . ,  S t .  Louis ,  Mo. 
1 , 880 . -CUTLERY .-Hermann & C o . ,  N e w  York city. 
1 .881 .-ToBAcco .-Beck et al . •  ChIca go .  I l l .  
1.88� . -BoOKs.-McNalr et al . •  Pb!1adelphla. P a .  

!!ICHEDU LE OF PATEN T FEES. 
O. each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2� 
On fil!ng each appl!catlon for a Patent (17 years ) .  81 � 
On IssuIng each original Patent . . . . . . . . . . . . . . . . . . . . . .  820 

S ,688 . -R . P. C o lton , GanBll o g u e ,  L e e d s  c ou nty , Ont o 
Imp rovement s on h a rro w s,cullt vators , ll n d  anal ogo us 

implements, called " Gtlnanogue Improved Harrow ." 
July 20. 1874 . 

3,684.-J . M. Fo ss . S t .  Alb a n s ,  F r a n k l i n  c o u n t y ,  Vt . , LJ .� .  
Improvements o n  rail way l o com o tiv e engi n e s ,  c a l l e d  
"Locomotive D r a f t  Regulator." July 2 0 ,  Ib74 . 

3.685.-T . Ford. PI.ttsvllie . O xf ord co u n t y. Unto  �I a ·  
chlne for cutttng the taperi ng plug elld of we ll  t u b e  

J o l n t s , called U }�ord's P u m p  T u b e  J o i n t e r . "  J ul y  20, 
1874 . 

3,686.-J. D. Ricbardson, HOllston, Harriii c ounty,  Texas ,  
U .  S .  Im provement s o n  spri n gs,  c ll.l l ed U Hl clla ru· 
. o n ·s TensHe SprIng . " July 20. 1874. 

8,6b7 .-J. Ru t hven , L e v i s , Levis c ounty, .P . Q. Impro v e ·  
ments o n  carbureters, called " H u th v e n ' s  Impro y e d  
G a s  Machine. tI 

8,688 .-0. K. Wood, W c s t  Cnll.7.Y, 'Cl I nt on county, N . Y .  
U.S.  Firs t extenston o f  � 0 . "l.524 , for " T h e  (luccn o f  thc 
Ha.rvest Separator." July 20, 1874 . 

3,689 . -0. K. Wood, 'Ve st C ha:t.y, C l1 n t on c o un t y ,  N .  Y .  
U .  S .  Seco n u  extension o f  � o .  2,52 1 .  f o r  " T h e Queen 
ot tile Harve.t Se p .r. tor . " J u ly 20 .  1�74 . 

B ack Paae • • • • • • • .1.00 II. line. 

In .. lde Pall'e · • • • • • •  7� cents a line. 

Engravings may head advertisements at the same rate per 

ltne, by measurement, as the letter pres8. Advertisements 
must be received at publication oOtce as early as .Friday 

morning to appear in nezt iS8ue. 

On appeal to Examlners·ln·Chlet . . . . . . . . . . . . . . . . . . . .  81 0 .... � DAVEE' S  
On appeal t o  CommIssioner o f  Patentl . . . . . . . . . . . . . . . 2 0  ............... ..-!I� PATENT D R Y K I L N , 
On avpl!caUon lor Rel •• ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 I � j;' o r  s e.sonln g W o o cl . ('o " "  OI lC  
On appl1catlon for ExtenBfon Of Patent • • • • • • • • • . • • •  830 ��i

f
.,,�'t�ti�i{�,s�h:C��}��.�;),

e
� rw//i�_-Ongranttng the Extens!on . . . . . . . . . . . . . . . . . . . . . . . . . . . .. GO colo'l'illf/ It .  b e tte r  � u l1 q u t c k e r  

"'1 � l i l all b)t a n y  Ol llt'r w a y ,  (lwl On fiUng a Dillclatmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v 0 , . i L'AXSOT In;RX.  Al1 d ll r t S 8  On an appl!caUon for De.lgn ( 3 "  year.) . . . . . . . . . . . . 8 1 0  , %' �" ." IJA IWAIW r X  & C O  . •  
OnappUcatton for Design ('l years) . . . . . . . . . . . . . . . . . . 813 ' L o u i s v i l l e ,  Ky. 

On appl!catlon tor DeslJ<II (14 years) . . . . . . . . . . . . . . . . . 830 

CANADIAN PATENTS. 
LI8T OJ!' PATENTS GRANTED IN CAN ADA 

JULY 16 TO 20, 1874. 

3.658 . -D .  M. KIng. Mantoa StaUon. Portage county. 0 . • 
U. 'S. Improvements on potato diggers. called 

"King's Potato Dtgger . "  July 16 ,  1874 .  
3 659.-L . Dauze. Montreal. Mentreal Dt.t . •  P .  Q .  im· 

provements on cooktng stove, called "Mechanic 
Stove. " July 16. 1814 . 

3.660 .-D .  Zelgl.r. LewIstown. Mlmln county, Pa., U. S .  
Improvements in Mechanical movements, called 
"Zeigler'S Improved MecbanfcaI Movement ." July 16, 

1874. 
3.661 .-W. G. Dnnn. Greensburgh. Decatur county. Ind . •  

U .  S .  Improvements on joInts o f  ran. for ral!ways .  
called "Dunn's Adjustable Combination Ral!wBY 
JoInt." July 16, 1874. 

TO IN VENTORS AN D PATE NT EES. 
A n  American mech aniC,  n o w  r e s i d e n t  j 1l .E u g l a n d , i s  

in a p osit ion to Introduce Amf' ri ca u f n v c u t l o Jl H  iu  E n g .  land to 8. great advantage.  H a ving h a d  fo ur y e a r 8  e x p e 
rience In that l ine . and b a Y i n g  a c o n n e c t l u n  With �l1 a 
chlne.mak l n g  establishmeuts o f  T h e  h l J;! h e S L  I' t a n d lllg! t h a t  wo uld t a K e  up inve n t l o n R  of lllerH , he c o u l d  be o t  
gre at service t o  Paten t e p. s .  Specia l , lllBchl,n 1 8 I n l�11 � ll -glneerlng t o o l s  preferred . Addre.. G .  lin ES. 

1�3 Atl a n t i c  A\-· e . ,  Brooklyn , � . ).  . 

EDISON'S INDUCTORIUM-A powerful 
electrIcal I n ducti o n ·  coil for giving shockS . Use[nl for medtcal purposes and am useme u t . Price 0t:l 1y SIX 

DOLLARS . Sent. C .O.D . •  by �'rl'[S&N ��M'N'
H
"lr{i�lar . 

10 & 12 Ward St . • New.rk. N. J .  

To Electro -Platers. 
BATTERIES. CHEMICALS. AND MAT E 

RIALS. In sets or slngl�Jwlth books o f  I n struct I o n . manufactured and sold by T t10MAS H A LL , Manufatu r c ,  
l n g  Electrician,  19 Bromfield Street , Bostoll, Mass.  111u8 trated cataloJl;"ue sent free on appltcatfon . 

© 1874 SCIENTIFIC AMERICAN, INC.
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T il E  

TRADE ENGINE. 
-0-Noiseless in operation-Perfect In  workmanship-all light parts of Caet Steel. Every Engine indicated. and valve corrected to give the hlgh� cst attainable results. Warrdontt'd superior to sny Elcmt - portable Engine in the IDllrket .  Send for Price List and Circular . 

HEIUlMAN & HERCIIEL
HODE M'F'G CO. , 

Dayton, Ohio . 
The American Tnrblne Water 

Wheel, 

�;reon;�t 1�£���fica��8��b�ltJ:��� Emerson, showtng the following use· ful effect of the power of the water utlllzed, being the highest resnlts ev
er known . Percentage of Part Gate : �t 50.08 j 
"p�i��h�on,3Jo�'���: ; §k�:90· A full re�ort may be obtained of 
�Jn���!oM LLS '" TEMPLE, Day-

MAGNETS-Permanent Steel Magnets 
of any form or size, made to order by F. C. BEACH 
& CO., 263 Broadway, New York. Makers of the celebrated Tom Thumb and Miniature Telegraph Instru· m�nt8. 

Cooper's Engine & Mill Works, 
MANUFACTURERS OF 

First-Class Stationary En[ines, 
First - With sln�le slide valve cnt·oll' by lap at " stroke. 
8econd-With Indexed cut·olf valves arranged to clo.e at any oart ot stroke . 
Third - Steam jacke ted cylinders, tltted with patent automatic cut-off valve gear and governor, 

��::sn����etop��e�,ll gr1btSo �aC�ea�1:"a��I; from 1 ton coal . 
PORTA B ] , E  E N G I N E8, of 8, 10, �O, and �� Horllle Power. IMPW l V gD HANGERS. COUPLINGS, FOUNTAIN BOXES AN \J SHA�·TING. FRgNCH Bl I Its SPRING GRIST MILLS AND BOLT· ING APPA I{ATUS. CIRCULAR SAW MILLS AND FIXTUl'!ES, BOILERS, 

MIL L MACHINM:RY, CASTINGS. ETC. p- Sta.te what 1 s  wanted and C1rculars free. Address 1n full, 
'l'HE JOHN COOPER ENGINE X'F' G CO., Mount Vernon. O. 

IMPORTANT FOR ALL LARGE COR PO
RATIONS AND �!ANUF ACTL lUNG CONCE I{NS.-

ro��r��l��g�:t������;::o?ii���uR�����(:t:n�f��l�fO! watchman or l'atrolman, &s the aBIDe rea.ches dt1ferent stations Of nll� opat. S�nd for a etrenlar. 
N. B.-Th�· :et!���'c�v�;.:" '�i'�� Bg�t��p�t��is. Parties using or selling these Instruments without au. t�n�tv '"om me w111 00 dA&lt with lLOcord1ncr to taw. 

rrHE FORMULA and Exclusive Rights of 
a valua h l e  medicine fOT sale . AddTf' 8S .JNO. A .  THOMPSON,  Jerseyvil le , Ill. 

E. M. MAYO'S PAT. BOLT CUTTER. �Send for Illustrated C ircular, CInCinnati, Ohio. 
'�INE COAL AND ORE COLLECTION for .r Sale, low ; Grps and coals tllustrate chtefiy American mines-many Coals, Irons, Leads, &c., some natIVe Silver, ( L'ikc Superior) , :lnd  Gold. More than 20 States and TerrI tories represent ed-al l ia belled, many assa.ye(l -(Jver one thousand s oedmenR Roxed and sent $400 �'" PROF . H. STAFioRD. ClncinMtI, Ohio: 

BLAKE'S PATENT 
Stone and Ore Breaker 
CrUShes all hard all.!1 brittle substances to 
any required "!zo!". Also, any kind of STONB for ROADS and for CONORETB &c Address BLAKE CRUSHER CO.', . 

New Haven. Conn. 

A FORTUNE FOR ALL In the  Rubber Stamp BU8lness. Address DORMAN'S STENCIL AND STAMP WORKS, Baltimore , Md .  $4'15 A MONTH TO AGENTS. Address C.  111 LININGTON & BRO., New York Chi 
ALCOTT LATHES, for Broom, Rake and 

Hoe Handles. S. U. HILLS, 51Courtiandt St.: N. Y 

BOOKWA L T E R  ENGI N E. 
The lowest- priced good Engine ever 
�������!��:a����rrr�:,n��in�:gt� 
���!a��I�lbgfi���G�c:�rn80nr� ::�ir, and afi Trimmings complete for running at low p rice of (boxing ex· cepted) : 

Horse Power . .  $250 00 
" " 300 00 

Delivered on Cars at Shops . 
JANES & FOOS, 

109 LIBERTY STREET. NEW YORK . 

THE C H A M P  I O N  S I L V E  R-S TE E L  
SPRI:oI'G MATTHESS, now ,reatly Improved, has been before the pubHc for levera years, and continues 

irEsfc�VD 1!�e�n��6����d�oSnl0�ei8neJrse 1�:d;i'c�S ::X 
elegant appearance of sllver, anS 1s the softest, eaSiest, cheapest, and most durable Spring Bed in market . Wholly ("omposed of tenacious tempered steel springs , so united that the pressure is equally distributed .  Ea. stly lUted, turned, or rolled up .  Both Sides aUke . No 
��a��'l�:��%�n;lt��'unto ���tSet:rn� on�:�real�el;�� qulred. Needs only half the thickness of hair mattress. More springs for your money in this bed than in any other. Unequalled for hotels .  Any sizes maoe to order. Send for pictorial circular. Retall �rlce of double 
�i'h�l���a�P'L�b�ia�l�f;�ob':�t O[oq���\��d�� a�lo�r�; leading de�lers In all parts of the country. Hefer to Phelps. Doremu. & Corbett, J .  T .  Allen '" Co . •  New York, Gould & Co., Pnlladelphla, Paj{ Gilbert '" Sonsd :'���I��h��.�n ,  ��r��cl�)� Cs"prfli.'d �tt'¥'1.�*�ha8. , .Makers, 2-lt:i Canal St . ,  near Broadway, New York:. 

I"i IYIL AND MECllANICAL ENGINEERING AT 
\.. ) THE RENSSELAER POLYTECHNIC INSTITUTE, TROY, N .Y . ln �tructlon very practtcal. Advanta�e8 unsurpas - .  
jfe� �gi�! SSCeop�� ��rh ? r;�����8 X����I ei�:: ����,pc�s� ����: tng improved Course of Study, ann full particulars addreso PROF . CHAHLES DROWNE, Director. 

M A H O G A N Y  
WAL:oI'UT, ROSE, SATIN. HOLL� SPAN ISH & RID CEDAR, an d all klnds of HAHD· w OODS, l n  Logs, Plank, Boards and Veneers. IT Extra choice Blrd.·Eye and Curly MBple. French and American Walnut, and Ash Burl Veneers just received. 

Geo. W. Read '" Co., 
�I!� "'r::� 186 to 200 LewIs St . ,  foot 5th & 6th Sts.,E .  R., 
IT Orders by mall promptly and faithfully executed. .. * .. Enclose stamp for Catalogue and Price List. 

§RlNGLE AND BARREL MACHINERY.
Improved Law'. Patent 8kIA Ie and Heading Mr.

c ne slmpleBt and best In use. 1IBO ShIngle Heading 
and Stave JoInters. Stave Equalizers, Heading Planers. 
Turners. "'c. Addresa TREVOR '" Co. Lockport, N. Y. 

PORTABLE STEAM ENGINES, COMBIN-
Ing the maximum of e11lclency, duablllty and econ· 

omy. wtth the minimum of weIght and price. They are 
wtdely and favorably known, more than 1,000 being In 
use. All warranted satisfactory or no sale. DeSCriptive 
CIrculars .e¥�':U�.I�l"BiE�d�J�SLawrenoo. M ..... 

IRON BRIDGES-CLARKE, REEVES & CO., 
PH<ENIXVILLE BRIDGE WOHKS. Utllce, 410 Walnnt Street, Philadelphia. Pa . 

_�"eCI��tI�����c':.��ri'e�ol��.an��p;rl�'i:'.nl�WI�'g�: done on the premises, from ore to finished bridges . Illustrated Album malled on receipt of 75 cents. 

Sturtevant Blowers. 
Of every lIse ana descrlption_ constantly on aand. 

Niagara Steam Pump. 
C1lA.S. B. HARDICK, 

2S AdamB st .. Brooklyn. N. Y. 

:: t�'a.r.:s�t �fI'1: 'i;l}yrli '" PAHKER PHESS CO . MmDLJlTOWN. CONN. 

WOOD-WORKING MACHINERY GEN
erally. 8peclaltles, Woodworth Planers and Rich· 

&rdaon's l'atent Improved Tenon Machines. 
Central. comer Union st", Worce.ter<.M ..... 

WITHEM . RUGG '" HICHARDI!ION. $ � 0 $20 per day at home. Terms Free. Address 
tJ .. GBO. STINSON '" Co .. Portland, Maine. 

THJ£ Union Iron Mills, Pl\tsburgh, Pa. 
The attention Of Engineers and Architects Is caBed 

���e¥>�?:,P�'l,1�g ��oc';,�;���':i �:t'-:t: ��t����d��� �r:� 
�ri ii,����l �':��f���;rr,.r;.';.�� !�t?r�I�C�����!r, i:e �� 
prepared to fumi8h aU sizes at terms aa favorable 8S can 
be obtained elsewhere. For descriptive II thogra ph address 
Carneg1e. KlomaB '" Co, Union Iron Mills, PIttsburgh. Pa. 

BANKRUPT'S SALE OF HORIZON'l'AL 
and Vertical Steam EngInes .  Also",Dew and second 

and Machinist's Tools. Send for cirCUlars at 
THE YAI"E IRON WO RK::;, New Haven, Conn. 

A Set of 12 Steel Lathe Dogs Todd & Bafl'erty Machine Co. 
From % to 4 Inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $I7 . :� MANUFACTUHERS UF L '  " .. to 2 " $ 8 00 The celeorated Greene Variable Cut·Oft' EnR1ne ;  owe I 
Iron, from " to 2·incIi::·:::::.:·::::::::::.:: : : : : : : : : : : :, 6 :50 Patent Tubular and Flue BOilers,,; Plain sUaelvl alvefStal· " " " to 4 " 15 00 tiellary, Hoisting, and Portable Engines. Bo ers 0 8 I 
I Set of Steel Clamp •. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  12 :50 kinds. Steam Pumps, Mill Gearing. Sbaftlng.�ch' ·j Silk, 

U " Iron " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10.00 Tow, Oakumt BagglngtROpe, Flaxt aDd Hemp �ac nery. 
Expanding Mandrels taking anything from � to 4 Agents tor the New Haven Manufaoturlng Co. s Machin· 

Inches, &c. Ists' Tools j for Judson's Governors a.nd Stop-Valves : 
Send to C. W. LE COUNT. South Norwalk, Conn. Sturtevant Blowers ; aud Durerentlal Pullev·Blocks . 

for Circular. 
�t:.n0p�/ERJ�N����L.tlRSn:' NEW YORK. 

$10 A DA Y. Employment for all . Patent Novel· 
ties . GEO. L. FELTON, 119 Nassau St. , N. Y. 

FOR SALE-AN UNFINISHED lRO� 
. TWIN SCRE W  STEAM VESSEL. having doubl� bottom and water-tight compartments. 

Length between Perpendiculars . . . . . . . . . .  390 feet. 
Breadth of Beam. . . . . . . . . . . . . . . . . . . . . . . . . . .  45 
Depth to 1IIain Deck . . . . . . . . . . . . . . . . . . . . .  . 
Displacement at :/2 feet draught . . . . . . .  . .  
Area o f  Mld.hlp Section . . . . . . . . . . . . . . . . .  . .  
Number o f  Transverse Bulkheads . . . . . .  . 

24% . . 
6,<XX> tons . 
890 sq .  ft .  

7 
ENGINES. 

Two patrs, each pair driving one Screw. 
Dlamoter of Steam Cylinder. . . . . . . .  72 Inches. 

Stroke of Piston . .  . • • • • • • . . . . . . . . . . . . . . . . . .  45 . " 
Surface Condensers, area . . . . . . . . . . . . . . . . .  12,560 sq . ft. 

SCREWS. 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  . 
Pitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Number of Blade . . . . . . . . . . . . . . . . . . . . . . . . .  . 

BOILERS. 

27 
8 

Ten in number ; Ordinary Horizontal Yire 
Tubular Type. 

feet 

Total Heating Surface . . . . . . . . . . 28,000 sq . ft. 
Grate Surface . . . . . . . . . . . . . . . . . . . .  876 

This ve •• el was Intended to be completed for the State 
��:;1ieJ;;�;� a.;:� ������don T:;d��a��:eJ?re.����t�1 General GEORGE B. MCCLELLAN, U. S. A. All matCa rials , and the workmanship are guaranteed to be of the best possible descl lptlon. The funds approprIated fer the pUl'Jlo.e of completing 
��:t�c��e� ��t J:is���assU�����!d t�:af:��l:h�r:n��;�g 
t
h
iri�ll����I����

e
(;ov� fg�IIf,t!���R?���}���fo�f 

Vice-Chancelior AMZI DODD, of N ewark ' 
Honorable Me881'8. W. W. SHIPPEN, and 8. H. DOD of Hoboken, ' 

h8Jl�;e�naJ'tr���te.� ����g����C;oS:I�HE PURCHASB 0.(1' IRON STEAM&R. OR OF PARTS THEREOF," ma.y be addre�s. ed to the GOVERNOR OF THE STATE OF NEW JERSEY by �hom they wi l l be rece1ved at Trenton, N. J . ,  until 12 o clock, M.t  on the second ua.y of November next at which time they will be publicly opened .  ' 
Blanks for proposnl�, and a pamphlet containIng a detailed descrtption of the vessel, as nearly completed except as to armor and armament, may be obtained by addressIng eIther member of the Commlssioil or the underslgll ed. Permission to examine the vesf!el. and to 1nspect the premisf's. may be obtatned (by intending purctlasers) (. n 

wl��at��':,:JI�fri'gD1!n�I���j. w;�e���h8��lri�.�16�le�g� wtll be preoared to exhibit draWln!S, to explain the 

�����:rl�� �e��earittn�r�:\�l::le·l�n to gtve any other 
R. H. THURSTON. 

Con8ultinq Engineer to the Commi88ion, 
Hoboken , ltew Jer8ey, 

United States <if America. 

SHINGLE & BARREL MACHINERY EVART'S IMP .  HEADING AN D SHIN GLE SAW, �1fAb�,,�U.fJ���R��lNT]<;HS, EQUALIZERS, AND 
BAILEY GAUGE LATHE-For turning all kinds han dIes and Vablnet work. Simplest and be!:!t in UHe. We manutacture a full line cf 'Wood anu Iron Working Machinery, Steam EngInes, &c. Address T .  R. HAILI£Y '" VAIL, Lockport, N. Y. 

F�OR LEUAL ADVICE CONCERNING 
IBfrlngemcnts and Patents. consult H. B. McMAS· TER, Counsellor at La.w. 9 & 11 Nassau st., Room 26, New York. Counsellor and Advocate III Patent Cases. 

Co (OR'OLL ED 
S HAF TING . . 

rht: fact "hat thll Bb.aftlng haa 75 per c ·!r. t jl[reat�r 
Itrength, a ftner ftnish, a.nd ia truer �o gage,Lu",u I!.'-Ij-' 0 �l1er 
In '..i.8e renders it undoubtedly the most eco .1omtcal. We 
are alBo the sole manufacturers of tAle C.J:LBBBATBD VOL
[dNS PAT. COUPLIN6, and furnish Pulleys , Hangers, etc., 
of the most approved Btyle.. PrIce IIsta mailed on appll· 
cation to JONES '" LAUGHLIN!}, Try Itreet, 2<l and 8d aveBues, PIttsburgh, ra. 

UO S. Canal st. Chicago. 
IIrBtock. ot thl. I!IhafUng In Btore and lor lale hJ 

fULLER DANA '" FITZ. Boston. Mas •• 
aBO. PLACE '" q<k,121 Chamberl ttreet. N. Y. 
PIERCK '" WHA ....... a. Milwaukee. WI •. 

OTIS' SAFETY HOISTING 

Machinery B 
OTIS .. BROS. & CO .. 

NO. 348 BROADWA Y NEW YORK. 

R. BALL &. CO., 

WOOD WORKING MACHINERY 
For Planing Mills, Car Shops Sash Blind and Do 1IIa kerB, "'c . ,  "'.. Sen <I for IIlu.trated Catalogue and P ri ce list. Factory. at Worcester, Ma.s. SaleBroom, at 12 \ Chambers '" l(l." R e o '!  ests" New York. 

�T �\!�ma�� !E�GAI��.��n���gY . �DERRICKS & TRAVELLERS, 
THOMAS IWS;;1,  H utland, Vt. 

l\ .f-ASON'S PAT'T FRICTION CLUTCHE!:i 
1."..1 are maBufactured by Volnev W .  ),1a�01l &I Co., 
t��I�����'fAhM.

e
m�k..:

.c�J:.(����h�)�1�1� .treet, 

P. BLAISDELL '" "0., 
Worcellter, Mo.ss., 

Manufacturers of tne Blaisdell Patent. Upright Drill. and other Ilrst·class Mac�lnlsts' Tools. 

NEW & IMPROVED .k' A'f'l'ERN8.-MA-
CIilINISl'S' TOOLS-all sizes-at low price •. 

.11:. GUUJm. In to llS N . J. R. R. Ave" Newark. N.  J 

Andre'w's Patents. 
1(018ele .... ltrlctlon Grooved, or Geared HoIII' 

er8, .uited 10 every waRt. 
Safety \!Itore Elevator.. Prevent Aooldent, Rope, Belt, and Enll'lne break. 
Smoke-Burnln&' \!Iafety Boller.. 
O""llIatln&, En&,lnes, Double and \!Iln&,le, 1-11 

100-Bor.I> power. Centrlfn&,al Pnmp., 100 to 1 00,000 Gallon. 
per Minute, Best Pnmps In the W orld, paso 
lflud, �li.nd, Gravel, Uoal, Grain, ele., with . 
out ID,jury. 

All LI&'ht, \!Ilmple, Durable, and Economical. 8end for lJlrcular •• 
WM. 11. �f���� 8�r:e��New Y'ork. 

MACHINERY NEW and IId-BAND.--Senel ror Circular. UnAs. PLACB 
, '" CO. 60 Vesey st .. New York. -----

GLASS 1\ If OULDS for Fruit J ars, Ll<rnps. 
Bottles ,1."..1 Ink Stanlls,etc . . made by H .  BROOKE 

b y ears COR. '" lilTE AND CENTER �TS . ,  .N .  Y. For alloY UHlig new In glass you wil l require a mould \ 0  tHe) . 
Iar .PAR'rIOULAR ATTENTION paid to MOULDS lor INVENl'u.P.S. t)cnd mOUtH or drN.Wlng ; inclol:;e t HaIDp 

RlUB.A!W80.N, Ml!<RlAM £ CO. 
Manufacturers 01': the latest Improv�d .Patent Daua 

cus ' and Woodworth Plltonll1g Machlli�s, Matchtng, 8aBh &nd molding, Tenoning, MortiSing, llorlng, I:)haplng, Vel' tIcal, a.nd <.a.ccuiar He-sawing Machines, bMoW MiU!:), baw Arbors, ScroH claws, l-wt.Uway, Cut-on, d.ud Hlp-saw Ma· chines, SpOKe and Wood 'l'urnillg Lit-thea, and vartous other klllds of Wood-workIng MaChlnery. Catalogue&. and price 11ats lent on appl1caUon. Manutacto:::y , w or· cester, Ma.si. Warehouse un Liberty 8t, l'; ew ).' ()l J:r. 1'i 

S AMPLES OF MAl.HI.N ES, TOOLS, anG. 
IMPL.E�lENTS, received, exhibited, awl urders [HoKen . A .  M .  PAXTOl\ & LU., Vh;Kst>urg, .\l II-S . 

$2400 Yearly to Agent.. 64 ne ... ortldeo .. n d  
the beet Family Paper In Amerie&, wi th Wo $6 �  1'&m.lb'.loarnoJ., 300 Br'way, N. Y. 

The Toll Gate ! Prize Picture Rent free !  An - • ingentous gem ! �O objects to dnd ! AdrtrAs • .  with stamp. E. C .  ABlm } .  Bulfalo ,  N.  Y . 

P A T E N T  

!!��!!!�es���0��!?�!�e 
r'l.aw8l1'b�n��gifI'*�odCo�.

r
F�rl�I::':,.��I�t���. Y. : Send for Circulartl. etc. l 67 �u 1bury � t .  Beston 

NEXT JULY, A WELL KNOWN FIRM 
t)f Engineers and Machinery AfentR, with large connections at home and abroad, wll open a ground� 

fioor Warehouse. havtng wtndows front1n� Queen Victoria Street and Cannon Street, Ci ty, London,  Enl?land .  
����I��r�� r�grs�reet� . •  t�:g��D�X�W)1�g:�g�,:��e�g;t1�aI� of these and of worktng models .  Advertizers' travelers canvass Gr�8.t BritaIn ann the whole of .Europe .  .For terms, apply to W. P . , Box 773, New York <.::1ty. 

PATENTS Bought ,  f<o ld .  and in troduced. 
F. T.  H .  RAMSDEX, 7\ leeJHw ica Engineer, Bn an Block. Ch l c ngo , l I l .  

----------;H;;CU�SSEY lSNATiONA� 
Cotta[e Architectnre. 
�cea're a��a�����!�e���:il�V?�;i�l� Styles of low-priced Houl'les, w ! t h  Spcc111cat iolls and  Co s t  .TuJtt Pul) 
lished. Royal qua.rto. P08t'l!atd ,  $0.  

NATIO N A L  Plans, H e (RiI�, 
WOODWARD'S } 1 ,000 WORKING DRAWINGS 

' RCHITECrr Specifications & j,;'t lmate. 
A TWELYB DOLLARS, postpaId. 
MONCKTON'8 N A TIONAL l 8lx H o l l ars, post 

8TA IR-BUI LDER. paid. 
IU O N (] K T O N ' 8  NATIONAL I SiX Doll ars, post 
CARPEN TER & JOIN ER. paid. 
_

��� NGE J U� .. �41} Broadway, N. Y 

The publishers of the SC [ENTIFIC AMERICAN have 
acted 8 S  sollclton� of pateuts t Il  tht' Dnl tt 'd Sra.te:' :lnd  
foreign countries fo r  more than a quarter o f  a cen
tury. More than FIFTY THOUSAND invenrors have 
avalled themselves of their servtces. All patents �w
cured through this agency receiVe a spechtl notice In the 
SCIENTIFIO AMERICAN, which frequently a.tt1'8Ct R  pur
chasers for the patent. 
lnventtons examined, and a.dvice as to pa.tentabtllty free 
Patents obtained in the best manner, and with as H t -

t ie  delay a. possible. 
Caveats prepared from etther model or drawings, Rnd 

filed \Jl the Patent Ofllce at short nouce. 
SpeCIal examinations as to the patentabil1ty o f  inVeli a 

tions made, at the Patent 01tlce, on receipt of model or 
drawing and description ; coat for thts sea.rch anti re
port, ,5.  

Trade Marks.-The necessary papers for securing 
protection to manufactUrers and merchants tn this 
country ana abroad are prepared at thIS omce . 

DeSign Patents, for protecting artI sts and designers 
Of any new ornamenta work, are quickly and cheaply 
obtained through this otllc •.  

Copyrights obtained. 
Foreign Patents are sol1ctted in all countrtee where 

patent laws exist. Pamphlets, containlng the cost and 
full particulars . mailed on application. 

Canada Patents.-Canada is one of the bCl't countrtes 
for patents. The cost depends upon the length of time 
for whIch a patent is desired. Full partlculal's by mall 
on application. 

We shall be happy to confer with invt>utor!!, examIne 
their models and drawings, and advise with them as to 
obtaIning patents without COllf:,ultatlon fce. Every 
kind of Information pertainln� to patents, at home or 
al)road cheerfully given .  

Send for pamphh�t, 110 pages, contalntng laws and full 
direction. for obtaining patents. Address 

MUNN & CO., 
Publishers SCIENTIFIC A1IIEHICAl'< . 31 Park Rowi.. N. Y. 

w�:��o�"J'�'l!:-corner F and 1t Street", 

© 1874 SCIENTIFIC AMERICAN, INC.



1 1 0 

�:l!i'�t'U��mtnt�o 
-Back� PaIn' • � ;,  --� - -. --;,;--: 81.00 a line.-
In8ld� Pair .. . . . . . . .  13 cenl. a lin .. . 

E"1aral:'in!/ls may 1tead ad17ertisementR at the same rate per 
ine, 01/ mea8Urement. WI the letter preH8. Advertisement8 

mwd be receioecl at publwalton o1Jtce as earlv as Frida'll 
_!!Y!!!!:!!!P�.�,�P!�_':_� next i88--=U::"::. ========= 

T H I S  r !iO  A B A R lJ E R' S  PATEN T B I T  B RACE 
Wlttl  a l�.atchet Atta c h m e n t ,  w tllCll n. ay De Uaco. t il  
p l tl c p s  w h ere t h er�' t .� n o t  room t o  revol v e  t h e  sweep. 
A s l i g h r  b a c k.  a n d  forth m o t l o n  w i l l  d r l \' e  the b i t  I n  o r  
O ' i L  The f-I c ll d  f s  m ; , df� o f  Ll gL u m  'l i t re ,  tlle B a l l  o t  
Ho � c w o o d  a n d  all  t l w  w o r k f v /r;t  pal t s  of C !J s t  t; t ee l .  I t  1s bt.·autHu l l y  p o l l s L e d .  a n d  � u p e rt o r  i n  e v e r y  l C S P t' c t  t o  
a u y  o t  l i t:  r brace i n  u � e .  j\ early a l l  IIft y d w u re D e a l e r s  
k e p p  t h e m ,  o r  w I l l  s e n d  t o  u �  f u r  t he m .  W he r e  t h ey 
c a n n o t. o t tl E r w i s e  be h e d ,  we wHl �('Da Oll e b,)' IIUl. ' I, p r e 
p a l d ,  o n  r e c t f p t  O f  t h �  r c � u l a r  p rice,  $ 3 .  It w e l g I H ! :l !1  
poun d � ,  £Iud c a n  be s e n t  f or 2 0  C f' n t �  t o  any p l v Ct! i n  I h e  
Unl ' e d  S l a t e s .  !\l 1LLER8 .FALLS C O . ,  7 8  Becklllan 
8t , Xew York. 

To NEAHLY DOU BLE your st p,am power, 
at sma l l  c u s t ,  and save f u e l  a l s o ,  addrcf:' S  

.1 . F .  T A L L 8.. :\ T ,  B u r l l ugten , I o wa. 

HARTFORD 

STEAM B O I LER 
Inspection & Insurance 

COMPANY. 
J .  M .  ALl_EN, Pres't. 

.T. B.  PIF.RCf.:. Sec. 

P R A T T ' S  
A S T R A L  

O I L . 
Safcst and best 011 ever made-burns In any lamp-for 
• ale everywhere . C H A S .  PRATT '" CO. 

Estab l i s h e d  1770. 108 Fulton street,  N .  Y. 

, BLIND SLAT REGULATOR. 
A u s e f u l  and ornamrn t a I  i nvention for 
re�ul atl n g  the plats o n  w i n d o w  bUu d s .  
H o l ds t h e  blats securely 1 n  a n y  p o s i t i o n ,  
a n u  preven t s  t h e m  f r o m  ra ttl1 n g  o r  fall 
l n g  u o w n .  Old or loose bltnds mad " p c r
fect.  by Fl i m p l y  1ittll l� o n e  K t' lZ u ] a t o r  to 
each 8 e c t l o n  ot a b U n d ,  w h i c h  can bc 
f'a� I I V accom p l i s h e C:  by any one . Ko bllnd 
Is  oer!ect w i thout 1t .  Prl cc prY" d o z u n : 
B ra � s ,  $ 1 . 7 5 ; !,� r o D ze d ,  $2 50 i N I Cki  J Pla
t e d ,  $S. S e L d  for s o m e .  Agt: n t 8  wanted 
e V t' r y w h e r e .  Circ ulars. J .  T. O'DON 
O G H UE , 1 8  Pine titreet,  S e w  Yor li .  

Asbestos Materials. 
ASllESTOI' ROO F I X G, PAI N T S .  CEME " T S ,  R O O F  

C O A Tl X O ,  S fi EA T H L- O .  & c .  H W • •  JOHNIS, 87 MAID E N  L A N E ,  N .  Y . ,  Pat t.' n t e p  & Sole Manut acturer. 
1<:. t a bll.bed 1858.  

BBSSEMEB. 
S t e e l W i r e  R o p e s 

I M P O R T E D  T O  O R D E R . 
One third !S t r o n ger t h A ll I r o D .  

P H I l, I P  S. J U S T I CE, 14  )( . 5 t h ,  P h t l . o e l p h la-42 Clift-, N e w  York. 

ENGINES A K D  BOILERS- New and Sec
. o n d  Hand. Portable a n d  Stat l o n ll r y .  Wonderful l y  
<: h e a p ,  bnd satiflhC tivll  n UR la n t ce d .  F o r  descri p t i o n ,  
a a o r e s s  ll I � (�IUUI & UlvH,  Oli City, P a  

1874. 

STATEMENT 
OF TIlE O L D  AND RELIABLE 

TRAVELERS. 
---:0 :---

H A.RTFORD, C ONN., .JULY 1, l�i·l. 
ASSETS. 

Real p � l .tp owned by tbe company . . . . • . . . . . • • $ 76,2 1 2  3 1  
������l �aJ�� �l���lt������e��e���·te � : : : : : : : : :  ] J��.�Ji �3 
D t' f erred p l em1ums . • . . • • . . . • • . • • • • • . • • • • • . • •  , . . 6�,n," H  79 
Acc r ued i n t� r e s t  . . • . . • • • • • • • • . • • • . • • • • • • • . . • . . .  _ '17,tI'38 11i  
Bllls rt>eelva b l c  . . . . . . . . • • . . •  _ . . . . . . . . . . . . . . . .  4�i,��09 87 
U n I t e d  ,s t a t e !  g ovprl. l11 � n t  b o n ds . . . . . . . . . . . . .  365.·1'20 00 
Sta.te a n d  m U [l l C l p a l  b o n o ! . _ . . . . . . . . . . . . . . . . . . .  1 2 L ,850 (X) R · l l r o a <l  .tock" a n ll bonds . . • . . . • . . . . . . . .  _ . . . . .  162AJO m Ban k: a n d  immrance s t ocks . . . . . . . . . . . . . . . . . . . . .  ..88,355 00 

Total A.sct • . . . . . . . • • . . • . . . . . . . . . . . . . $2,931',116 :lti 
LIABILITIES. 

ClaIms anadju.t, d ar d D o t  d u e  _ . . _ . . . . • . . • • • • .  ,182,412 77 
Reserve, N. Y. s t ll LJ d ud ,  l I fe u e partment • . . . •  1 , 610,282 f lO Reserve,  tor r e - Intmranl. e .  ace , departmen t . .  l'W,058 81 

$ 1 .968,753 58 
Surplus a s  regards poltcy-holders . . • • . . . .  $96S-;-42� 6S 

GENERAL ACCIDENT POLICIES,  by the year or montb, 
wrI tten b y  Age n t s ,  without delay. 

LIF E AND ENDOwlil!:NT INSURANCE, of all  forms. 
Ample A e curl t y ,  definite c ontract, low premiums. 

JAS. U. BA TTERSON; President. 
RODNEY DENNIS, Secre tary. 

J OHN E. MORRIS, Aee't Secretary. 
� New York Olllc e  207 Broa dway. -«lI 

J ritnfifit �tutdtau. 
McHa1fie Direct Steel Castin[s CO. 

S TEEL CA S TINGS, 
S o l 1 d  and HomOllPr, e o u8 ,  g u a nm t e c d  LO s t and B Ten81le  
S t rll i n  (j f  2� Tons p e r  � O I 1 A r e  I n f'h A n  t l' V lllnah l r  Suh
H l t ute f o r  Expen sIve WR O r-GHT IRON FOR G INGS or f ' , r  Iron CaS r l n l!8 .  wht'rt! grf'a1 s T J e 1 1 r t h  I s  r e Q u i p· u .  
OFFICE-COR. EVELINA .AN D  I�EVANT �TREETS, PHIL. 
ADELPH IA. ur Send for CIrcular, Price L i s t .  &c. 

TURIlI�E 

Water Wheels. 
M o r e  t h a n  f o u r  t l m (' �  as 

manv of James L f' fi e J ' s  1m· 
proved Dduble Turbine 'Va
ter Wheels in operation t h a n  
any other k i n d .  2·1 sizes 
madc, rang1 n l?  from 5" t o  
96 i n c l i e s  diflme t e r ,  under 
h�ads 1rom 1 t o  240 feet. 
SucccGstul for every pur
pose . Large new p a m p l J ! e t ,  
t h e  fi n e s t  ever published, 
c o ntaining HlO pallt'� and 
over 30 fine 1 1 l u R trattons,  
sent free to parties  in ter· 

� .. eated i n  wa.ter p o w e r .  
, '- J A M E S  L E F �'EL & C O . , 

�o'" Sprl n gJlel d ,  O h i o ,  & 109 Llb-i' t' rty St. , N e w  Y ork cay. 

'-HE HEALD � SISCO 
Patent Centrifu�al Pumps, 

VERTI CA l, & HO�IZONTAL. 
Jl'irst PremiumR a t  ); c w  O r l e a n s ,  CillC111 U &. t i ,  �n d  New 

Y o r k .  I i  Medal oJ Special AUlard," AmerIcan 
Inst l tll t e , ISn. 

Perfect satisfact1 0 n  guaranteed. The cbeapest,  most 
�f::�;:: ¥�g���� !8cg[l���������k�i���I�'lnk��8� ' 6?:t:if�r�� 
etc.  Pum p s  wttll e ngine on rram e .  eom p h � t e ,  a t  l o w  
r:J�:� �O

;l�i.���:� �&; :�f������'s It��:rtN�� 'a�\�'a N� �osi�� 
th

lfd��s� ' 2JB��t.�.O�f�c�t��O�.t��lsJ�1�8���i�:n��ltr: 

:E c( U :::t - z - -en ... tJ) ... 0 0 -' U): 
EXTRA HEAVY AND IMPROVED PATTERNS. 

LUCIUIS W .  PONJ). M A N U F A C T U RER, 
W o rcester . Ill · s-. 

lVA R ER O OJf8. gS LIBER TY S T. ,  N. Y. 
r;:Er Lathes, Planer8, BOJ"in[J Mills, Drills ami Gear Cut

ter8 a Specialty. 

AMERICAN SA W CO. 
THENTON, N. J. 

GREAT UEDUCTION IN PRICES OF 
MOV ABLE·TOOTHED 

C I R U U L A R S A W  S • .J ULY 101, 1814. 
lIT Selid for n e w  Pl lce List . .All 

TILES PLA I N , ENCA USTIe, 
AND 

M A J O L I CA .  , ANDERSON, )l[bRCHA N 1  
&; CO. , 2H P e a r l  St . •  N.  Yo  tv" CIrcular furnI shed free. 

" THE EMERY GRINDER " A Mechan1cal Journal  of � e n eral 1 n te.re s t ,  tSdue'd monthY.  a t  the n omtnal price of 50c . p e r  annum. 
l\!'�'�1�1n�:t�:
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:�� M e tal W o rkers gelJerally, being maHed post-paid to Buyers u8lng Power. A monthly edi t I O n  0 1  6.OCO ,,:llli ran-

teed. Adortss THE TA N I T E  CO., 

K IDDER'S P ASTILE8-A Sure Relief for 
Asthma. STOWELL oJ, C O .  Charlestown. Mass .  

T O ' I N V  [ N T O R S
A-N O M A N U FAC T UR E RS 

Of��ll� �Iil��a�r� e�� t��rt�d L;:l�I�.i;.��!�o(��l���' A�lte����7nF.����: tl��� 
lluilll ! n g s  on 2d and 3d Avenues and G3Li and 64th Streets, will  be open for the reception of  beavy Machinery August 17th and for o ther article s ,  An;;l1f1t  '31st, I S 74. The Exhibition wlll be formally opened !September �th . F�r ]lart i �'ulars. address " General Superintendent, American !IlHtltute, �ew York." 

$200 A MONTH TO AGENTS 
to sell  the BI PROVElJ " HOlliE 
SHUTTL E" S E W I :\ G  lIlACHIXE, 

the o n l y  }lractical, l o w· priced hLock Stitch" Sewi n g  

Machin e  e v e r  i n vcntc{i . Adores::; Jou�sos, CLARK 
& C o . ,  no �ton , :l\Ias�. ; New York City ; Pittsburgh, 
l'a. ; Chicago, Ill. ; Louisville, Ky., or St. Louis, Mo. 

wms ROPS. 
John W. J4R.on '" Co • .  13 Broadway, New York. II THE AMERICAN TWIST . .� DRILL C O . ,  Woonsoc k e t ,  R .  1 . .  are . n o w  t h e  �ole o w n ers a n d  manufac -. . t ll l erFi of thr celebrated 

DIAMOND SOLID KMERY WHEELS . . rr Il lustra t e d  Catalogue of Em· ��,: .�, f!Y 'Wheel�,  Machinery, and Toole 
��-.= . " RER 

'Y . S.  JARBOE, �ll e n t , l1 �ew Cll��eh s t . ,  Ne��?� 
1!'0R 

Ma c h i n i st s '  
TOOLS, 

O F  A L L  KINDS, 
ADDRESS � 

N.Y. Steam Engine Co, 
98 Chambers St. 

NEW You 

mON PLANBRS, 
ENGIN E LATH ES D RILLS.  &c . Send for Prke Llet. 

MEW HAVEN lUAICUFACT U K I N G  CO.,  
New H aven. Conn. 

ENGINES AND BOILERS, New and Sec
o n d  Hand, Portable a n d  Stationarv. F o r  dC8Crl p 

t l O n ,  addre. s  G O O D W I N  & WHITE, 0 1 1  C i t y ,  Pd.  

D AMPER B 'rI S T AND LEV ";R 
REGULATORS ".. GAGE CC UKB. 
M U RRU ,L & KEIZER. «4 Holllday !!!t. BaIt. 

GEORGE BARNES & CO., 

Manufacturers. Syracuse, N. Y. 

[AUGUST 1 5 , 1 874� 
IT T. V.  Carp e nter . AdvertisIng Agen t . Addre .. 

Box 773. New York cIty. 

IMPROVED 1874. 
D O U B L E  A C T I N G  

B UOKE'l.-P L UNGER 

St�'!�PS 
VALLEY MACHIN E COMPANY, 

1i:aAthaIDntoD. \faA8 
C .  H E !\B Y  H i\LL &  c o . ,  �(! C o r t l a H d t  St . ,  X . l .C l t y  

THE PULSOMETER. 
The elmpleBt, mo.t durable and ellectlve 

BTEAl[ PUMP now In use. Wtll pump grItty 
or muddy water without wear or ln1 ury to 
Its parts. It cannot get out of order. 

B r a n c h  O .. p o t  • •  
11 Pemberton Square, Boston, MalUJ. 
13"�7 Marl<et St . •  Phi ladel phi a ,  Pa. 
5� W e l l ,  Street,  Ch lca�o . Ill.  
South W esten. Exposlt1on, N e w  Orlean!. 
�1 1 &: Rl� N or tli -;eennd Rt •. St. 1,0 1 1 1 8 .  M o o>  

� oo� 5 
� � -= 
� ":l  :: t: c ": I...J o � 
� �  
� y. ; ,��������������1r� � 0 � c.. _ '" V -Ol ;';: 

Stationary a n d  Portable . 10 RO H. P .. I, e.,t In 1'lock ; 
also, C1rcula r  Saw M i l l s  fin o Po w e r  U A lI llll f'rs . 

E RI E C l T Y  I 1HlX W O H K � ,  Eri e ,  Pa .  

NE A RLY 1000 N O W  IN U SE.-BUF-.r �'ALO PO N Y  P LANE R-wlll e 8 r n  1t •• 1! a n d  pay 
expense o f  runni n g  in e i g h t  day s .  Price from $1(10 t o  
� l t5 each . Send f u r  largl! I l l u 8 trated Sheet o f  Parr':. 
C f' l e b I R t e d  A I I 1 a. t p u r  LatL e l' ,  1'0018 and Fl t t H l J2 s  o f  e v e ry 

1��I�/fa
t
6f: 'F��2t ��lf?s�;��
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���i

l
¥>���:n�� �r;�!n�� �W� 

Addres! GEORG E PA l{' R ,  Manu factUrer of Mechanics'  
Tools and Light !llac.jtnery, Bufl'alo. N .  Y. 

BORING AND TURNING MILLS. 
PA TENTED A PRIL 1 1 ,  IS71 . 

.\l A N U FACTU 8troud sburlr, fUon.·oe Co., lJon.  

PORrrLA.ND CEM.ENT, F" OH STEEL S'fAMPd, Pattern Letters . ..... IL'rIS TOOL WO"ft 'l'.PS Burn l n !<  Bran d s .  & c �  adoro" . ,  NEW YORK STENCIL "''' .u A.&1I. 
WORKs." 87 Na.sau S t . , N . Y. ::<r P . O . Box 5185 . - HA M I LTON, O H IO. 

!'rom t he beat London Manufacturers. F o r  .ale by 
JAMES BRAND, 55 CHI[ St., N. Y. A PraCUeal Treatlae on Cement furnlsbM for ;j5 cents. 

GREATEST INVENT ION of the AGE. 

ELECTRIC & VAPOR CHAIR. 
See f'.ngravin g  an d description I n  the . ,  Sci e tJ t i t1 c  Ame

rican t I  uf Marc h 7 .  Th.e greatest known cure for rheu
matism a n d  scia.tIcR..  N o  physlciQ,n shoulLl be without 
one. Send for Circular. 

C.  R. T O WI' SEND. SOLE AGENT, 
)Iedlcal Institute. 168 Cumbcrland S t  . •  llrooKlyn, �. Y. 

H. S. MANNING & CO., Agents, 
111  L l b er c y  �t . . N .  Y .  

N E W  Y O R K  S T A T E  F A I R , 
R O CHESTER, SEP TEXBER 14-18, 1874 . 

Steam power f U rni"hed for t.h e  e x b l b l t l o ll of machinery 
In m o t H  11. Copies o f  t h e  premium list and rcgulatlOl lB  
forwarded by u u l l  011 a p l>l 1 ca t t o n .  

ENTRiES CLOSE A UG US T  15 TH. 
Addre.s S TATE AGHICULT UUAL SOCIE TY, 

A lt.l<l. l J y . � .  y _  

STANDARD BRICK MAC HIN E-Made by 
A . l\I . & W.  H .  W I l.ES, GrJl 8sy Poi n t ,  Hocl;: l a n d  Co , �. Y- Ti le  OrIgin a l  of a l l  Brick Mach lnes good t or any th i n g .  S e ll d  f o r  C u t  a lJ d  Price Lffl t .  

S ,€" S E E E M E RS O N S  I N S E R T ED TlO O T H E D SAW S . ��\ S A ,G'-;;- A R E  SA M E  P R I C E  o r  S O L I D  T O O T H E D  SAW S ..","lIt.,A W:JlCr W E  WA R R A NT T H E M  S U PE R I OR TO A L L  O TH E R  S A W  S • 'i',W S�- SEND  TO EMERSO N fORD &CQ BEAVER fA LLS p� r OR A C I RCU LAR OF au R SAW S : -..-:. S 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. Sllllll'�!" I!Icroqe.t, Cheal"'IJt. B ... t. 

In the teat ILl HOIYOke
i 
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.hOWD In . rellable'est .nd the hl"hest R V(·" R8'e re. • nlh ever obtained. In 

S����
c
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l
�t�V��D��,�r� Ity over all othera . Emer

!on'& full report fum1 (1hed on �ppl1catlO n .  Scnd fc r Clrcu . lar. 
J4BRRILL '" HOUSTON lBON WORI' S, B 1 1 f t  U 1'JlconI1n . 

Rifies, Shot Gnns, Revolvers 
of every k1 n d .  S e n d  Fltg IDO foY' J l l u s t r ll tf'f] Price L1st  t o Oreat W esteTD GUN \VO R K  .... PiUs!>"r"!> , Po . 

PORTLAND CEMENT 
A PractlcaJ Treattee on Cemen t furnlAhed FRE S .  S. L. M erchant & C o _ 76 Soutb St •. N e w  Yerk • 

OF THB 

SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 

IN THE WORLD. 
TWENIY-NINTB YEAR. 

VOLUME XXXI. -NEW SERIES. 
The publlsb ers of the SCIEN TIFIC A�I E I� ICAN beg 

to announce that on the fourt h day of J u l y , 1 874, a. 
new volurc.e commences. It wtll contInUe to be the aim 
of the publlsbers to render the contents of tbe n e w  
volume more attractive and u seful t h a n  any of its pre�  
df CessofB. 

Th 9 SCIENTIFIC AMERICAN I s  devoted to thc Inter 
ests Of Popular ScI e n c e ,  the MechaniC Arts,  Mannfac
tures ,  Inventlons,Agrlc ulturc,Cummerce, and the I ndus 
tria] pursuits genera.lly ; and I t  ts valuab]e and tn struc� 
tive not on]y In the Workshop and Manufactory, but also 
tn the Household, the Li brary , and th� lleadlng R o o m . 

1'EltlUI!!t. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f3 . 00 
One copy, !lX months, • • • • • • • • • • • • • • • • • • • • • • .  • • • • • •  ] . 110 
One copy, tour months. . • • • • • • • • • • • • • . • • • • • • • . • • • •  1 . (11) 
One copy 01 ScIen tIfic Amcr1can for one year ,and 

one copy ot engravtng, " "len of Progrcss" • •  ] 0 . (1) 
One copy 01 Selent1fic Amerlcan for o n e  year,snd 

one copy o f  < I  Science Record " for 18i4. • • • • •  5 . 00  
RemIt by p o s t a l  order, draft or expre •• • 

The postage on the Scientific Americas Is five cent. 
per quarter, payable at th� ottlce wbere received. C a n 
a d a  subscribers m u s t  r e m i t ,  wtth s ubscription, 25 cents 
extra to pay postage . 

Address .11 letters and make all Post OMce ordera and 
draft. payable to 

MURN &. CO .• 
37 PAB K ROW NEW YORK . �  

© 1874 SCIENTIFIC AMERICAN, INC.




