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RAPID TRANSIT IN NEW YORK. 

We give below engravings illustrative of the elevated and 
of the underground systems of city travel. The former, 
under the auspices of the New York Elevated Railway, has 
lately been extended, and is now running in this city, with 
a single track, on Greenwich street and Ninth avenue, from 
the Battery to Central Park, a distance of five miles, being 
the first considerable portion 
of any purely local line for 
rapid transit that has, up to 
the present time , been con
structed in this city. We 
also present, on other pages, 
sectional views of this work, 
together with other draw
ings pertaining to the above 
subject matter. 

NEW YORK, APRIL 1, 1876. 
transit, and charters therefor were now granted. Among 
these grants was that for an underground railway, directly 
beneath Broad way, the finest street in the world and (by 
reason of its large local population, central position, and ce
lebrity) regarded by many as the best of all railway routes. 
One of our engravings illustrates the character of the sta
tions designed for this railway. The street pavement is to 
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ly being extended, and have been proved, by years of expe
rience, to furnish the only positive means of fast city travel 
worthy ef the name of rapid transit. 

Another of the charters granted was for the existing 
Fourth Avenue Underground Railway, details of which were 
fully illustrated in our paper a few months ago. This great 
work was completed last year at a cost of six millions of 

dollars, of which three mil
lions or more were furnished 
from the city treasury. The 
line extends northerly from 
42d street to Harlem river, 
a distance of four miles and 
a half. Over the four tracks 
of this underground railway 
the immense traffic of the 
New York Central and Hud· 
son River Railway, the New 
York and Harlem, and the 
New York, New Haven, and 
Hartford, and their many 
branches is now conducted 
with such regularity,safety, 
and comparative silence that 
the fact of the working of 
these roads within the heart 
of the city is almost forgot. 
ten by the majority of peo. 
pIe. When these roads were 
worked above ground, the 
columns of our local news 
papers contained frequent 
and bitter c o m  pia i n t s 
against them. 

The financial revulsion of 
1873 , the effects of which 
still prevail, made our citi-
zens again f eel poor, and 

The question of rapid tran
sit in New York has for a 
long period perplexed ·our 
citizens, has had a curious 
history, and is finally near
ing a curious solution. Pub
lic opinion as to the particu
lar system or form of tran
sit best suited to meet the 
wants of our community 
has, from time to time, 
greatly varied. Twenty-five 
years ago the elevated rail
way plan was chiefly:f.avored. 
That was a time when money 
was scarce; people felt poor, 
and wanted a cheap form of 
railway, quickly built. Vari
ous forms of these structures 
were engraved and discussed 
in the SCIENTIFIC AMERI
CAN at that period, but none 
were adopted. GENERAL DESIGN FOR STATIONS.-:BROADWAY UNDERGROUN D RAILWAY. 

revived the cry for cheaper 
plans of transit, on the ele

AIS the times improved and money became more plentiful, 
the underground railway, with its solid tracks, superior 
speed, and unlimited scope for public accommodation, be· 
came the favorite, and the bare suggestion of filling our 
streets with elevated rail ways was hooted at and set aside. 

Underground roads were, by the press and engineers, 
declared to be the only proper and adequate means for rapid 

be supported upon iron girders and ornamental columns, 
with masonry arches between the beams. The entire line of 
works, from the Battery to Central Park and Grand Central 
Depot, is designed to be of the most substantial and enduring 
character. The general plan of the works will be similar to 
the underground railways of London, which now ramify in 
all directions throughout that great metropolis, are constant-

vated system. Last year the legislature created a board of 
five commissioners to determine loutes and authorize certain 
lines of these bridges, if they thought best. They have reo 
ported in favor of them ; their report is now before the 
courts, and will, it is expected, soon be confirmed; in which 
case our citizens will probably have an extended experience 

(Oontinued, on page 214.) 

NEW YORK ELEVATED RAILWAY-SINGLE TRACK-GREENWICH STREET AND NINTH AVENUE. NEW YORK. 
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TERltIS. 

A 'BIT OF ANCIENT TRAVEL. 

In our description of the Oera Linda alphabet (page 195 
of our last issue),mention was made of the circumstance that 
among the many internal evidences of the genuineness of 
the Oera Linda manuscript was an account of a visit to the 
pile dwellers of the Alpine lakes, which' could not have 
been written by lilly one in recent times. It is certain that 
the manuscript has been in the Oera Linda family for several 
generations, and equally certain that previous to 1853, when 
the first remains of pile dwellings: were accidentally discov-

[APRIL I, 1876. 
consequently these descriptions, by contemporary writers so 
many centuries ago, are as valuable as they are interesting. 

We may add that tribes living in a similar manner have 
been discovered in New Guinea, and very recently (by 
Lieutenant Cameron) in Central Africa. 

... , .  
THE NAVAL ENGINEER CORPS. 

One copy, one year, postage Included .... .. . .. .... . ... . ..... . . .... .. ... S3 !l0 
ered, the existence of a people living in that way had been for
gotten for a period of two thousand years. It rests with 
those who question the antiquity of the record to show how 
the following narrative, not to mention others, could have 
been invented at any time since the extermination of the 

Many of our readers may not be aware that the usefulness 
of the United States Naval Academy at Annapolis has within 
the past few years been gre9tly extended by the addition of a 
thoroughly scientific and practical course of mechanical and 
marine engineering, and that the engineer corps of the navy 
is now mainly recruited from the graduates of the institu
tion. The course of study for the cadet engineers comprises 
four academic years, during which time they are thoroughly 
instructed in designing, drawing, fabricating, and operating 
steam machinery, in �mathematics, natural philosophy, and 
the English branches. Their physical culture is carefully at
tended to, the studies being varied by gymnastic exercises 
and infantry and artillery drills. The rank, pay, and posi
tion of the cadet engineers is the same as that of the cadet 
midshipmen, their courses of study being parallel. They 
are, however, appointed in a different manner. The cadet 
midshipmen, as is well known, are appointed on the nomina
tion of senators and members of Congress. The cadet en
gineers are appointed from those passing the best competi
tive examinations. The positions are thus thrown open to 
those who can show themselves to be the best qualified to 
fill them, which is just as it should be. 

OTle ropy, sIx months, postage Included... . . . . .. . ...... . . .. . . .. . . .. . .. . .  1 60 
Club Rate_. 
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the receIpt of the order. In case Of changIng resllence, �tate former ad· 
dress. as well as gIve the new one. No changes can De made unless the for· 
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lake men and the destruction of their remarkable settle
ments, of which the historians of Sonthern Europe make no 
mention. 

Tae first and most ancient account of the pile dwellers is 
also the most complete and circllmstantial. It occurR in the 
story of Apollonia, chief priestess or burgtmaagd of a place 
called Lindasburgt, which she describes a.t length, furnish
ing a remarkable picture of a civilization in Europa more an
cient than that of Greece. Her visit to the pile dwellers was 
made about the middle of the sixth century before the birth 
of Christ. It was the rule among the IIllcient Frisians that, 
befor,!! a burgtmaagd could enter upon the duties of the of. 
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ltItlklng Cows. 

The milk of cows soon after they have calved contains 
more butter, and is much more easily churned. than it is 
afterwards. About five months after calving the milk un· 
dergoes a change, and the cream is not only less in quantity, 
but the butter globules are smaller. 'rhe reason why milk 
.froths in churns is that, when it sours, alcohol is formed by 
the decomposition of the sugar of milk, and this causes the 
milk,when shaken or beaten, to foam or froth. If this froth 
exists to a large extent, butter will not come, and the milk is 
useless for churning purposes. The longer a cow is milked 
after calving, the less is the yield of butter, and the less 
nourishment is there contained in her milke-Lana ana 
Water. 

fice to' which she had been elected, she must travel for a 
year. Upon her devolved the responsibility of teaching the 
maidens how to set to work when they went among the peo
ple, and naturally it was essential that she should be well 
acquainted with the country. It was during her tour of obser
vation that Apollonia visited the pile dwellers. 

Twenty.five appointments are allowed by law each year, 
and they are made in September, at the commencement of 
the academic year. The examination for entrance begins on 
Septembe.r 5 next; and those wishing permits to be examined 
should apply soon to the Secretary of the Navy or the en
gineer in chief, by mail, for blank applications and pam
phlets, containing full particulars as to the qualifications of 
candidates and the nature of the examination they are re
quired to pass. Candidates must be from 16 to 20 years of 
age, and must have a fair education. They must send to the 
navy department, with their applications, certificates as to 
their good health and character, the dates of their birth, and 
information as to the educational advantages hitherto en
joyed. Candidates who receive permission must go to Anna
polis at their own expense, and. if successful, must furnish 
themselves with an outfit of uniforms, clothing, and books, 
at a cost of $230. After admission to the Academy, the sal
ary of the cadet is sufficient for all his necessary expenses, 
and he will receive from the government a thorough educa
tion at an institution which the last report of the Secretary 
of the Navy declares to be a " school of mechanical and 
marine engineedng second to none in the world ;" and on 
finally graduating he will be commissioned an assistant 
engineer in the navy. 

,. My journey," she writes, "was along the Rhine, on 
this side going up and on the other down. The higher I 
went, the poorer the people seemed to be. Everywhere 
about the Rhine the people dug holes, and the sand that 
was got out was poured with water over fleeces to get the 
gold ; but the girls did not wear golden crowns of it. Form
erly they were more numerous; but since we lost Schoonland 
(Scandinavia) they have gone up the mountains. There they 
dig ore and make iron. Above the Rhine, among the mouu
tains, I have seen Marsaten. The Marsaten are people who 
live on the lakes. Their houses are built upon piles, for 
protection from the wild beasts and wicked people. There 
are wolveE', bears, and horrible lions. Then come the Swet
::;ar (Swiss), the nearest to the frontiers of the distant Kreka
landers (Italian and Greeks), the followers of Kalta (Kelts), 
and the savage Twiskar (Germans), all greedy for robbery 
and booty. The Marsaten gain their livelihood by fishing 
and hunting. The skins are sewn together by the women, 
and prepared with birch bark. The small skins are as soft 
as a woman's skin. The burgtmaagd at Fryasburgt (Frei
burg) told us that they were good, simple people; but if I 
had not heard her speak of them first, I should have thought 
they were not Frya's people (that is, white men), they looked 
so impudent. Their wool and herbs are bougbt by the Rhine 
people and taken to foreign countries by the ship captains. 
Along the other side of the Rhine, it was just the same as at 
Lydasburgt (Leyden). There was a great river or lake, and 
upon this lake also there were people living upon piles. 
But they were not Frya's people : they were black and brown 
men who had been employed as rowers to bring home the 
men who had been making foreign voyages, and they had to 
stay there tin the fleet came home. " 

About two centuries and a half after Apollonia's visit, her 
descendant, KonerGd, added to the family record a history 
of Friso and his son Adel, in which another visit to the pile 
dwellers is mentioned. Hitherto Friso has been supposed to 
have been the founder of the Frisian race; but it appears 
that he only brought back to the ancient home of his family 
a colony of Frieslanders whose ancestors had traveled to the 
Far East about sixteen centuries before Christ,at a time when 
there was unbroken water communication between the Med
iterranean and the Red Seas. The subsequent closing of the 
channel by an uplifting of the present isthmus during an 
eartbquake is graphically described in the writings of 
Adela. Friso had been in the service of Alexander the 
Great, having built the conqueror's fleet on the Indus and 
brought it, under Nearchus, by way of the Red Sea to the Is 
thmus of Suez, over which the ships were drawn to the 
Mediterranean. He afterwards returned to Friesland with 
his followers, and was elected grevetman of the districts 
round Staveren. 

When Friso's son Adel had finished his studies at the cit
adel of Texland, he was sent to travel through the States, ac
companied by his wife Ifkja, a clever Frisian : this some� 
time about the middle of the third century B. C. , at which 
time the pile dwellers still inhabited the lakes among the 
mountains. Adel and his wife spent some time among 
them, not without great apprehension, for the plundering 
Twisklanders (Germans) were pressing hard upon them. 
On the return toward the lowlands, four servants of the 
party, who had loitered a little, were set upon and murdered 
by Twisklanders, who are described as banished and fugi
tive whites who had taken Wives from among the Tartars, 
so called because they made war on everybody. They were 
all horsemen and bloodthirsty robbers, calling themselves 
Frijen or Franken. Hitherto the settlements on the Alpine 
lakes have been known only through their remains. The 
Paeonians, who inhabited Lake Prasias, as described by He
rodotus (book V. , chapter 16), were undoubtedly a branch of 
the same race; and his account tallies well not only with 
those of Adel and Konered Oara Linda, but also with the 
deductions of archreology. Herodotus, however, knew 
nothing of the existence of such a people so far to the west; 

.. .. -
THE SCIENCE OF CURRENCY. 

A proposition has been sent to the Committee on Banking 
and Currency of the House of Representatives, suggesting 
that a committee of scientific experts be appointed, to en
quire whether there is any science of money and currency, 
and if they find there is. to express the laws briefly and 
clearly; but if it shall appear that no such science is known, 
they shall endeavor to "evolve, discover, or create " such a 
science. Probably this plan will excite a general smile, for 
it is very hard to find a person who does not think that he 
knows all about such matters, and is only surprised that 
there are so many foolish people who will not agree With 
him. In spite of all this, however, it is impossible to resist 
the conviction that we are continually approaching the time 
when the affairs of this world will be c�nducted on scientific, 
that is,on common sense,principles. A good many persons are 
accustomed to think of scientists as  theoretic9.l dreamers, 
whose labors are of little or no practical importance; but no 
idea could be farther from the truth. A scientific man is 
one who is endeavoring to discover Nature's laws,and publish 
them for the guidance of mankind. The scientists hows us how 
to make the most of the resources placed at our disposal,how 
to increase the yield of our land, to reclaim deserts, to har
ness the physical forces, to avoid disease, to live more com. 
fortably and securely. 

In this country, we find ourselves at the present time in 
the hight of a conflict relating to the currency, and it seems 
to be entirely overlooked that the elaborate argumenst pro 
and con lack even the merit of originality, as they have been 
uttered scores of times in bygone years, and can be exhumed 
from the liteTature and official records of foreign countries. 
This sort of repetition becomes monotonous, after a while, 
to say nothing of the disastrous effects of an uDlilettled policy 
on the business interests of a country. Now that demagogues 
have had their say, it is time to call for the views of Science; 
and we hope the proposition will receive due consideration. 

_._.-
MILK AND ITS ADULTERATION. 

When doctors disagree, who shall decide ? New York city 
has been greatly exercised lately by a renewal of the discus
sion about the methods of detecti.ng the fraudulent adulte
ration of milk. It was long since settled that water was the 
only substance employed for adulterating milk, and the ques
tion is narrowed down to the determination of �he quantity 
of water added to this popular beverage. Dr. C. F. Chandler 
has appeared as the champion of the much abused lactome
ter, and Dr. R. O. Doremus as its chief opponent. The courts 
lean fi rst one way and then the other. and the public are left 
as much in the fog as ever. 

The question excites much interest, although, aside from 
its moral and economical aspect, it really does not deserve 
much attention Of course such a systematic course of 

© 1876 SCIENTIFIC AMERICAN, INC.



APRIL I, 1876.) 
fraud as that which takes $4,000,000 per annum from honest 
citizens to pay for water mixed with milk, should not be to
lerated. Yet if the milkmen will put clean pure water in 
their milk, we suffer no iniury except to our pockets. In 
truth the excess of water is the least disagreeable distinc
tion between the milk delivered at our doors and that en
joyed by the rural swain. The hot jolt over stony roads, ex
posed to the sun's direct rays, as it wends its way to the sta
tion, where it waits a few hours for the night milk train, to 
sa.y nothing of the trip on the rail, enable it to reach us just 
before it begins to sour, but in a fit state to undergo that 
cha.nge at once on taking it from the ice box. It has spent 
from 12 to 18 hours in a can none too clean at the start, and 
soon begins to reproduce for us the well known odor of a 
dirty milk can. The empty can is returned unwasbed on the 
following day to the honest farmer, whose industrious wife 
finds it impossible, by careful scalding and scouring, to make 
it perfectly clean and sweet before it must start off again, 
and probably consolos herself with the tbought that it is 
" good enough for New Yorkers. "  To our minds and pa
lates the filth and stench introduced into it in other ways, 
inc1�ding the food of the cow, etc. , are far more objectiona. 
ble and dangerous than the water about which so much stir 
is being made just now. There is a simple mode of escapf.l 
from all these by the practice of a little self-denial, by 
learning to drink black coffee and clear tea. Or, if this task 
prove too difficult, three or four condensed milk companies 
stand ready to furnish us and our babies with a pure article 
of acknowledged healthfulness. 

But what are the difficulties in the way of detecting wa
tered milk ? Milk is itself a dilute aqueous solution of milk 
sugar, caseine, and small quantities of mineral salts, and 
holds in suspension a quantity of fat in a fine state of divi
sion. Its composition, when taken from the cow, varies con
siderably, being richer in the morning than at night, that 
which is drawn last from the udder, called strippings, being 
richer than that drawn previously. The same cow yields 
richer milk when well fed than when poorly fed; and town
fed milk differs from country-fed milk. It is likewise affected 
by the age of the calf, breed of the cow, etc. The amount 
of water in unadulterated milk varies from 81'47 to 90'7 
per cent, the average according to Letheby being 86'0 per 
cent. The amount of fat or bu�ter globules varies even 
more, ranging from 1'79 to 9'88 per cent, both of these fig'
ures representing extreme and very uncommon cases. Case
ine varies less, from 2 '43 to 5'37 ; sugar, from 3'29 to 6'56 ; 
salts. 0 '50 to 1 '15. T wo of the leading English chemists put. 
the average composition of pure milk as follows : 

Letheby. 

Water .. . . . ..... . . . . . . ... . . . . . 86'00 
Fat . . . . .. . ....... . .... . ........... 3'90 
Caseine.. . . . . .. . ........... ....... 4'10 
Milk sugar.. . . . . . ............. 5'20 
Ash . . . . . . . . ..... . . ... . .. . ..... . .  0'80 

100'00 

Wanklyn. 
Town. Country. 
85.94 87'55 

4'00 3'08 
5'02 4'04 
4'31 4'62 
0'73 0'71 

100'00 100'00 
It will be evident that, if a complete analysis of a given 

sample of milk be ma.de, it will tell us neither how much 
water has been added nor how much cream has been removed. 
The dairyman must have the benefit of the doubt, and the 
law should permit him to furnish as poor milk as the poor
est cows will give on fair food, and hence he is perIDltted 
an d encouraged to dilute his best milk down to this stand
ard, no matter wbat method of testing be employed. 

A word about testing milk may not be out of place here. 
The most satisfactory test is, of course, complete chemical 
analysis; but unfortunately, the time required precludes its 
use, except to prove a point already indicat.ed by some more 
rapid method. If it were possible to erect a huge chemical 
laboratory at every railroad depot, and employ an army of 
skilled chemists to analyze a specimen from every can of 
milk, the time reqUIred would be such that most of the milk 
would sour before it reached the consumers' handil. Beside, it 
is probably not the farmers but the middlemen who dilute it. 
The course of analysis is briefly this: A weighed quantity 
of milk is evaporated to dryness on a water bath, dried at 
2120, and weighed; the loss represents the water, and should 
not exceed 88 per cent. This residue is treated with ether 
(which dissolves out the fat), is filtered, tbe filtrate evapora· 
ted to dryness, and weighed ; the result equals the butter. 
The total residue, minu8 the butter, is a tolerably constant 
quantity, and should be about 9 per cent. The caseine in 
cow's milk (not in breast milk) may be coagulated and de
termined thus, and the salts are determined by burning off 
the combustible portion of the solid residue after extracting 
the butter. 

The lactometer, about which we hear so much said, is 
simply a very delicate hydrometer (Fig. 1), so arranged tbat 
it floats in pure water at the zero point of the scale. The 
depth to which it sinks in milk or other liquid having a spe
cific gravity of 1'029 at 600 Fah. is marked 100·. It is not 
claimed for this instrument that it is able to do more than 
show the specific gravity of the liquid. This form of instru
ment was devised by Dinocourt, and was employed for a long 
time in Paris and London, where its imperfections and care
less use brought severe censure upon it. The difficulty in 
judging of the quality of milk when we know its density 
consists in this : Milk contains two different kinds of ingre
dients, salt and sugar, each of which increases its specific 
gravity; and butter or cream, which lowers its specific gravi
ty. Hence the apparent paradox that you may lower tbe 
specific gravit:- of the milk by adding either water or cream. 
and increase its density by removing the cream. Although 
cream is lighter than milk, it is heavier than water; and hence 
the addition of cream has much less effect than an equal 
amount of WlIote;r; so that altbough t,his lactometer does not 
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detect skimmed milk, it does detect the admixiure of any 
considerable amount of water. It was necessary to put the 
standard of pure milk as low as that' of the poorest puro 
milk to avoid injustice to honest dealers j and for this pur
pose many hundred samples of pure milk, direct from the 
cow, were tested, and none being found lower than 1'029, 
this was taken as the 1000 mark for pure milk. Milk that 
has a greater density may have been skimmed or even slight
ly watered; if the density is less than that, it is due to one 
of two things, either water or cream has been added; as no 
man will add the latter, it is a safe supposition that it is due 
to the former. Granting the possibility of a farmer or dairy
man owning one cow, whose milk is so unusually rich that 
it falls below 1000 on account of cream, he is not likely to 
send her milk to market or if he does, when mixed, as it 
must be, with other milk, it will be lif ted to the standard at 
least. So that while the lactometer does not decide the ab
solute value of the milk, it serves to indicate any considera
ble amount of dilution; and whether followed up by a com
plete analysis or not. it will not injure the seller. although 
affording partial protection to the buyer. The fact that its 
use by the Board of Health has seriously interfered with the 
dishonest profits of the milkmen is quite evident from their 
vigorous efforts to prevent its use. It is not, however, true, 
as many seem to think, that all milk which stands above 
1000 is allowed to pass by the sanitary police. Should the 
n;;ill!: bl( wanting in cream, as is easily told by the appearance 
of the lactometer when it is lifted from the milk, a sample 
is tak

'
en and ca;efully analyzed to determine the amount of 

cream removed, a point which, as we have seen, the lactome· 
ter does not settle. Sleveral other tests have been suggested 
for determining the relative value Clf milk. Each of these is 
open to one of two objections : they either require delicate 
balances and skilled fingers, or give very rough approxima
tions. 'A very simple instrument, which may be used in con
nection with a lactometer, is known as the creamometer, Fig. 
2. It is a straight tube, closed at the bottom and graduated 

in hundredths, although the graduation need extend but a 
little way from the top down. The milk is poured in and 
allowed to s tand and thIow up its cream; the volume is 
then read . Pure milk yields about 10 per cent of cream, but 
is subject to great variation, so that, while this instrument 
determines the richness of the milk with some accuracy, and 
would at once detect skimmed milk, it is unable to decide 
how much water has been added, because un watered milk 
may still be poor in cream, and watered milk throws up its 
cream more rapidly than pure. John Horsley, F.C.S. ,  mo
difies this test as follows : One tablespoonful or half an 
ounce of milk is poured into a tube 11 inches long and ! of 
an, inch in diameter, graduated from 10 inches down into 
bundredths . An equal bulk of ether is next poured in, and 
the tube closed and shaken for five minutes. An equal mea. 
sure of alcohol is then added, and again sbaken for anotber 
five minutes. On placing it upright, the oily matter rises to 
the �urface. Each line of oil corresponds to 4'15 grains of 
solid butter, and milk with 10 per cent of cream will show 
two lines of oil, or 8'3 grains for 250 grains of milk. 

Sacc's method, which is similar to Horsley's, consists in 
mixing the milk with an equal volume of alcohol (700 Tr.), 
and shaking. In good milk the coagulum should occu py the 
same volume as the milk did. If the coagulum remains sus
pended in the liquid instead of rising quickly to the surface, 
it is a proof that water has been added. 

Still another method has been devised, depending on the 
opacity imparted by the butter globules, but space forbids 
our entering into a minute description of it. 

The butter and caseine may best be determined by coagu
lating the milk with a few drops of acetic acid, boiling, 
washing the precipitate with water, and finally separating 
the butter with etber, leaving the caseine pure. On evapo
rating the ether, the butter extracted by it is l eft and may 
also be weighed . No chemist would, of course, attempt to 
deduce tbe weight of this coagulum from its bulk, which 
depends entirely on its compactness, and, although apparent" 
lyli/imple, is actually a ve.ry fallacious test. 

Boussingault has shown (Dingler's Polytechnisches Journal, 
CCV., 65) that the microscope readily distinguishes good 
milk from skimmed or watered milk; but the microscope, 
like the balance, is a costly piece of apparatus and reliable 
only in skilled hands. 

8.e._ 
TO THE FRIENDS AND PATRONS OF THE SCIENTIFIC 

Al'tlERICAN. 

At no period since the commencement of the publication 
of this paper-thirty years ago-has its regular weekly cir
culation been so great as it is at present. This fact is grati
fying to us, and not less so, we are sure, to our advertising 
patrons. Notwithstanding the hard times, scarcity of mon
ey, and depression in most kinds of manufacturing business, 
our old subscribers have never renewed their subscriptions 
more promptly; and never before have so many new names 
been enrolled in our subscription books as have come in since 
the llOmmencement of the new volume. The success of the 
SOIENTIFIC AMERICAN SUPPLEMENT bas exceeded our ex
pectations; and, although but three months old, it has ob
tained, we believe, a larger circulation than that of any sim
ilar publication in this country or Europe, while that of the 
regular edition of the SCIENTIFIC AMERICAN is undoubtedly 
greater than the combined circulation of all the papers of its 
kind published both in this country and Europe. 

These papers go into most of the manufacturing establish
ments and machine and workshops of this country. and are 
on file in the principal libraries and reading rooms in the 
United States and Europe, thereby affording an unequaled 
medium for manufacturers of all kinds of machinery, and 
vendors of any new mechanical articles, new inventions, pa
tents, etc . •  to advertise their wares. Through no other source 
can they reach the class of persons most likely to become 
their patrons. 

Every established business firm knows the necessity of ad
vertising; therefore a hint to them is not needed. But upon 
persons establishing a new business, or having for sale a 
new article, or wisbing to sell a patent, or to find a manufac
turer to work it-upon tbis class we would impress the im
portance of advertising; and we belil've there is no other 
source from which the advertiser can get as speedy retllrns 
as from the columns of the SCIENTIFIC A�fERICAN and its 
SUPPLEMENT. 

We do not make these suggestions merely to increase our 
advertising patronage, but to direct persons how to increase 
their own business. All who advertise persistently, and 
through such mediums as have the largest circulation among 
the class of persons most likely to be interested in the arti
cles offered, advertise j udiciously. That the SCIENTIFIC 
AMERICAN and the SUPPLEMENT go into the Ulanufacturing 
establishments, and are taken by persons interested in all 
kinds of engineering and mechanical enterprises, no one will 
deny; but what the extent of circulation necessary to reach all 
these classes of persons i s, few stop to realize, and none but 
the publishers and their advertising patrons, we suppose, care 
much about it. But the latter are interested in tbis matter; 
and for their information we would state that 47,500 copies 
of the SCIENTIFIC AMERICAN and 15,000 of the SCIENTIFIC 
AMERICAN SUPPLEMENT are printed every week, making a 
total aggregate on both editions of 62,500 copies of each 
issue. Of this large edition, in no single week since the 1st 
of March have we failed to distribute a less quantity than 
60,000 copies to our regular subscribers in this country and 
abroad, through the mails and newsdealers; and we are 
happy to say that the demand increases each successive week. 

We thank our friends and patrons for their liberal en
couragement; and we shall strive to render to all classes of 
them-subscribers, advertisers, and inventors-a full equiv
alent for their money. 

_ .•. -
THE FATHER OF WATERS. 

Under this bead we recently called attention to the re
markable paper of J. B. Eads, C .E . ,  published in the SCI
ENTII<'IC AMERICAN SUPPLEMENT, No. 11, reviewing the 
labors of the United States Levee Commission, pointing out 
a number of most serious errors, as he conceives, in the con
clusions reached by the Commission. The area of reclama
tion was given by us at 70, 000 square miles, but should have 
been given at 30,000 square miles. The area of the valley 
drained by the Mississippi is estimated to contain an aggre
gate of 1,200,000 square miles, and to be capable of support
ing a population of over 300,000,000. In our SUPPLEMENT 
for the present week (No. 14) Brevet Brigadier General Abbot 
criticises Engineer Eads' review,giving diagrams of the sound
ings of the river, showing the accumulation of sediment on 
the bottom, resulting from increased river volume, with 
other facts that look difficult of explanation on the theory 
of Captain Eads. The discussion is one of interest and im
portance. 

••••• 
Jay Gould DeCeated. 

About a year ago, the then Commissioner of Patents or
dered a patent to issue to T. A. Edison and G. B. Prescott, 
for quadruplex telegraph instruments, the latter individual 
being part assignee. Edison sought, by appeal to the Sec. 
retary of Interior, Delano, to set aside the Commissioner's 
decision and prevent Prescott from obtaining his share in the 
patent, on the pretence that, before selling to Prescott, he had 
sold the invention to certain other parties, who were known 
to be in tbe interest of the notorious Jay Gould. Delano en
tertained the appeal, held the papers, and refused to decide 
the case; subsequently he resigned the office. The new Se· 
cretary of the Interior, the Honorable Z. Chandler, bas recently 
decided the matter by dismissing the appeal, which he thinks 
was unauthorized by law; and he sustains the Patent Office 
in issuing the ptttent jointly to Messrs. Prescott and Edison, 

© 1876 SCIENTIFIC AMERICAN, INC.



2 1 0 
IMPROVED UNIVERSAL EMERY GRINDER. 

The machine herewith illustrated offers an excellent ex
ample of the rapid progress which is constantly being made 
in this country, in perfecting and refining the capabilities 
and designs of mechanical inventions. The reader, on turn · 
ing back to the issue of our journal of last year in which we 
published engravings of this apparatus, will see the differ· 
ence betweel'l the old and the new form,the 
first, being excellent in its way but falling 
considerably below the last, both in point 
of advantages and in adaptation of design 
and material to the purposes sought. In 
the present device the standard is of cast 
metal instead of wood, and is arranged to 
receive a collar which supports the ad
justable table, D. By means of the rack 
and pawl mechanism shown,said table may 
be placed at any desired hight. 

The machine is especially suited to per
form a large class of work, done by ma
chinists, stove fitters, and others, which 
cannot cOllveniently be performed on hori
zontal apparatus. 

The wheel shaft is mounted in bearingli 
in the frame, A, which, by means of a set 
screw passing through a slot, is secured 
to a shank which enters a socket on the 
standard, B. The shank, by loosening the 
set screws which confine it in the socket, 
can be dra wn out to tighten the belt which, 
acting on a pulley on the wheel mandrel, 
rotates the wheel ; or it can be turned in 
the socket so as to set the latter at any 
angle. By means of the slot and set screw 
in the frame, the wheel can be adjusted 
nearer to or further from the table, as dtl
sired. The mandrel has several inches 
traverse in the frame, so that the pulley 
can be pressed down or lifted up from the 
work by means of the simple lever ar
rangement at C. The lever may be set 
and held at any position by means of the 
nut shown, or the former may be counter
weighted and operated by a treadle be
neath the table. 

In order to grind flat surfaces, the wheel 
is lowered down to them. A conical wheel 
is used for grinding holes in stove plates, 
etc. , an aperture being made in the table 
or an auxiliary platform thus provided 
being secured on top of the latter. F.Jr 
edging plates, the table can be made of 
sufficient size to sustain the whole weight 
of the plate, so that the attendant can 
bring a more even pressure on the wheel 
with little labor and without danger of in
juring it. The wheel can be inclined so as 
to grind bevel edges with readiness ; and 
by suitably formed grinders, moldings can 
easily be ground. 

The wheel may be adjusted to become an ordinary horizontal 
grinder ; while the substitution of a wooden pulley for the 
emery wheel turns the machine into a handy contrivance for 
the use of an emery belt. 

The machine is manufactured by the Tanite Company, of 
Stroudsburg, Pa. , who may be addressed for further par
ticulars. 

. .... .. 
IMPROVED ANIMAL TRAP. 

In the annexed engraving we illustrate a novel and inge ' 
nious self-setting trap, which may be used 
for catching any kind of small animal that 
can be lured by bait. It is entirely automa
tic in its action, and, it is claimed, will con· 
tinue its operation until the box is filled 
with its captures. A is a metallic plate, 
having flanged edges through which it is 
pivoted by a central pin. At the front end 
of the plate is a rod, B, which connects with 
the vibrating lever, C, to which is suspended 
the gate, D. The inner end of the plate is 
inclosed in the box . a portion of which sup
ports the lever, C, as shown. The extremity 
of the box, E, is open and wired, the object 
being to allow the animal to clearly see the 
bait and the light beyond, so as not to arouse 
suspicion. The bait is attachlid to a curved 
rod, F, fastened to the side of the box. This 
rod is bent around a catch rod, G, which en
gages with the extremity of the plate, A, 
and supports the same, as shown. 

Attracted by the bait, the animal proceeds 
to the rear end of th@ plate. The instant 
the bait is touched, a very slight movement 
is sufficient to throw the portion of the catch, 
G, which sustains the plate, into a notch in 
the latter, so that the end of the plate is 
free to descend by the weight of the animal. 
As this descent occurs, the opposite end of 
the plate, of course rising, so moves the 
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cannot return. The plate, A, meanwhile regains its normal In preparing ground for lawns, where the expense is not position, the bait and catch rods slip into place, and the trap of so much consequence as the good results, a good subsoilis ready for a new victim. ing is preferable, because in such soils the roots go down The apparatus is very simple, and can be cheaply and pro. deep, and in this way get moisture when the weather is dry. fitably manufactured. The inventor assures us that he has Very good lawns can, however, be had by ordinary plowing, 
used it with remarkable success, "one trap," as he express- as for any good crop. It is best, however, to have the ground 
es it, " catching nearly a wash basin full of mice " in a night . .  plowed up and leveled a year before the grass is sown, or it 

SANFORD'S UNIVERSAL EMERY GR INDER· 

It can be made of any desired size and of any material which 
will resist gnawing. For further particulars address the in
ventor, Mr. Wm. D. Wrightson, Queeul!ltown, Queen Anne 
county, Md. 

• ••• • 
Lawns---How to Make and Keep Them. 

One of the most beautiful features about a country resi
dence is a well cultivated and well kept lawn. It is also the 
most difficult spot about a place to keep in order, unless one 
has the facilities for keeping it irrigated ; for the very time 
of the year when it is most desired that it should look the 
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will sink in places, and then the surface be . 
comes uneven. Where the lawn has been 
made in this way, and inequalities of 
the surface exist, earth may be brought in 
the spring, and spread smoothly over the 
lawn, and rolled down firm. The grass will 
grow through this, and malle a solid, even 
lawn. 

As soon as the frost is gone, and before 
the ground is hard, the lawn should be 
rolled. From various causes, there is gen
erally left an inequality of surface after the 
winter is over, and this the rolling is to re
medy. In spite of all the care to keep weeds 
out of lawns, they will often get in, espe· 
cially on lawns that are newly made. The 
best thing is to have the lawn hand.weeded 
for the first few years. Early in the season 
the lawn mower should be set going, but 
experience is against setting the knives too 
low. Close cutting we have found to be an 
injury to the grass. It leaves the roots ex
posed, and the sun is apt to dry and kill the 
grass. 

A lawn requires an occasional top dress 
ing of manure ; but there is no necessity of 
applying it every year, and it should not be 
used too green. Well rotted sta ble manure, 
mixed with soil, makes an excellent dress 
ing, and should be spread over the lawn at 
least two or three inches in thickness, early 
in the spring. Some prefer putting it on in 
the fall, and leaving it to protect the roots 
through the winter. There is a diversity of 
opinion as to the use of manure for this p lU
pose, from the fact of its liability to intro
duce seeds of weeds, which the use of arti
ficial fertilizers obviates ; but we have never 
experienced any ill effect from the use of 
the former. 

The kind of seed to be sown, to make a 
lawn, depends upon the climate, condition 
of the land, and composition of the soil. In 
the Northern States, the English mixed 
lawn grass seed, with an excess of white 
clover and red top, are considerably used ; 
and in the Middle States the Kentucky blue 
grass does well. Red top does the best in 
clayey, and the others in lighter, soils. 
Grasses and clovers are gross feeders, and 
demand good food, else they will not present 
a good appearance. The white daisy will 

often show itself in fields and lawns that are too poor to 
nourish grasses ; and to get rid of ihis pest, it is needfw to 
make the soil richer. The truly practical man, says an agri
cultural writer, will dress his worn-out grounds with either 
superphosphate of lime or Peruvian guano, or some other 
good fertilizer. They will soon show that the grasses can 
drive out the daisies or mosses, if they are only properly fed. 
A surface dressing of superphosphate of lime will also cause 
an abundant growth of clover, and often it will occur where 
the clover has not before been seen ; and even nitrate of soda 
will give to the new growth a deep richness of color, and 

thicken the turf rapidly. The constant cut
ting and carrying away of the grass produces 
exhaustion of the soil, until at length it be
comes so poor that the grasses die out in a 
great degree ; and the daisies and mosses take 
their places, until fresh plant food is given, 
and their growth strengthened. There are 
some strong. deep soils upon which time 
seems to make little impression, and no man
ure is required j but they are only the excep
tions. 

Boxwood Edgings. 
In the spring, move back the soil and gra

vel, roll the walks nicely, and they look as 
clean and fresh as if new. Before finishing 
the walks, clip the edgings so as to have 
them only six or eight inches high. Treated 
in this way, the top of the edging is some· 
times slightly frosted, but no more is injured 
than is desirable to cut off in clipping. I 
have practised this method, says a corre
spondent in the Practical Farmer, and have 
seen others do the same for two score years, 
and have never seen a failure with it. For 
dividing walks from beds, both in the kitch · 
en and flower garden, no other edging is as 
goQd or as lasting as this. It should never 
be allowed to grow more than ten inches 
high, and six inches high and thick is better. 

lever, C, as to cause the gate, D, to be lowered, so that any 
backward escape of the animal is immediately cut off. The 
animal then slides down the smooth surface of the plate (the 
inclination of which is limited by the piece, H), and is 
launched into the rear compartment of the trap. Hence he 
is free to emerge under the swinging door, I, but of course 

freshest is, in most parts of our northern and 'western re
gions, the driest period of the season. We present herewith 
some suggestions for the laying out, seeding, and care of a 
lawn, the result of our own experience a nd that of others, 
which we believe will be interesting and useful to a great 
number of our readers ; 

When over a foot high and thick, it looks clumsy, injurell 
the crops near it, takes up too much room, and injures the 
appearance of both walks and beds. 

• •••• 
WAX flowers, if left out in the drizzling rain, will be thor. 

oughly cleaned in a short time 
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A NEW AND USEFUL ARCHITECTURAL WORK. 

We have frequently commented upon the strange lack of 
taste which has been manifested all over this country in the 
matter of rural architecture. While villas and other costly 
residences do, it is true, often exhibit grace, beauty, and 
originality in deSign, the same is far from the case in cot· 
tages and dwellings of medium pretensions ; these, like the 
ever· recurring brown stone front houses of the city, are but 
duplicates of a few original types, and one after another is 
constructed by simple modifications of a few plans made by 
the builder, without the aid of the architect. With these 
types, and likewise with their ugliness, every one is famil· 
iar. There is the " gothic " cottage, so called mainly because 
it is irregularly built, and not because gothic style is scrup· 
ulously observed ; more homely still is the cubical 
edifice surmounted by a miniature reproduction of 
itself as a cupola ; and ugliest of all is the attempted 
copy of the Greek Parthenon, with its huge front 
pillars. For these models, architects are now endea· 
voring to substitute more tasteful structures, and 
at the same time are demonstrating successfully that 
there is room for the exercise of skill and ability in 
designing a simple cottage as well as in planning an 
elaborate villa. To produce designs, however, is one 
matter, and to popularize them is another ; the latter 
involves nothing less than an education of popular 
taste, and at the same time the demonstration to the 
public that it is just as cheap and as economical to 
build a neat, even elegant, house as to construct one 
that is th<l reverse. These objects have never been 
more successfully pursued than through the publica. 
tion of the many volumes of designs and details by 
the firm of A. J. Bicknell & Co., of 27 Warren street, 
in this city. This concern has now hit upon a new 
way of publishing similar information. Instead of 
a person employing an architect to prodllce working 
plans and speciireations according to a selected de· 
sign, he may procure the original plans and specifi. 
cations reproduced in accurate facsimile. extending 
even to shape and quality of paper. The first set of 
plans just published are of the very neat and pretty 
S wiss cottage represented in Fig. 1 0f the annexed 
engravings, the lower floor of which is shown in Fig. 
2. There are six large sheets of drawings, besides the 
specifications. It will be observed that the first story is very 
commodiously arranged. A broad piazza runs nearly the 
whole length of one side. There is a square hall, about 
which the parlor, library, and dining room are grouped. 
The kitchen is in an extension, and thus is separated from 
the other apartments. It is bountifully supplied with closets 
and other conveniences. In the second story are four good 
sized bed rooms, arranged around a central hall, besides a 
large press or store closet, which might well be turned into 
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a commodious bath room. Finally, the attic consists of a 
single large bed room, having windows on all sides. 

The exterior of the building is very tastefully ornamented 
in rustic style, with woodwork trimmings, the whole pre. 
senting a neat and handsome appearance. The idea of print . 
ing these designs and specifications is a good one, and un 
doubtedly others will be forthcoming from the same pub. 
lishE:'rs. 

• .•. e 
Artificial Ice Cor Skating Rinks. 

Asphalt, pine flooring, patent ice, and all other substitutes 
for the real thing in skating rinks must give way before the 
newly invented ice rink of Professor John Gamgee, of Lon. 
don, England, if all be true that is said about it. fie is de 
clared to have succeeded in his attempts to manufacture by 
artificial means a perfect sheet of ice, which can be main
tained constantly so as to bear skaters all day and all night 
long, if necessary. The ice is produced from below by a re. 
frigerating machine, and the members of the London Skating 
Club who have skated on the rink already formed pronounce 
it to be the hardest and best they have ever tried. A very 
extensive rink can be maintained, it is alleged, with a con. 
sumption of about 56 Ibs. of coal per hour. It is claimed for 
the ice produced by this method that it has no tendency to 
produce cold injurious to the feet ; but it dries the warm air 
above, without producing an unpleasant or even an appreci
able sensation of cold. We are curious, says the Building 
News, to see how the patentees of the roller skates will weI. 
come Professor Gamgee's invention. 

J titutifit �tUtritau. 
Sold Sclentilits. 

Quite a number of scientific gentlemen in Washington 
were lately very much exercised over the supposed discovery 
of a human skull, exhumed from the limestone rock which 
formed a quarry for building stones in the Osage Indian Re· 
servation in Kansas. The object was firmly imbedded in the 
stone, many feet below the surface of the ground . Of course 
such a discovery would be of immense importance,as setting 
the antiquity of the race still further back than is now be· 
lieved to be the fact ; and when a clergyman from the nearest 
mission pronounced the r:mnd smooth occiput to be a genuine 
skull, the scientists in Kansas promptly shipped it to another 
scientist in Washington, and he confirmed the opinion. 

After the skull had been viewed and commented upon in the 
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most learned manner by sundry erudite individuals, some one 
suggested sending it to Professor Meek, of the Smithsonian 
Institution, Washington. That gentleman quietly pointed 
out that the sutures visible did not at all resemble those of 
the human skull,and then shattered all the combined theories 
advanced by stating that the object was merely a shell,of the 
genus goniatites,a large one of its kind and probably the big
gest ever found. It is supposed that thereupon several valua· 
ble monographs, ,. on a human skull from the limestone for
mation of Kansas," were consigned to various waste baskets. 

• ••• • 
MARKRUD'S WAGON BRAKE. 

The novel wagon brake illustrated herewith is automatic 
in its action, and is applied with great force to the wheels 
through the pushing back of the team upon the pole. Need· 
ing no attention from the driver, it is always ready for opp., 
ration, while the brake shoes are so constructed as to be 
readily thrown out of use whenever required. 

The rear end of the pole is crotched, and in the arms thus 
formed are long slots, through which passes the fastening 
pivot. To the extremities of the arms are attached rods, A, 
which, by screws and nuts, are connected with the curved 
crossed bars, B. The latter are pivoted, as shown, to the 
running gear, and carry on their extremities the brake shoes, 
which are I1haped as shown in Fig. 2. The slot through 
which the pivots of said shoes pass is not symmetrically dis
posed, but is placed eccentrically, so as to keep the shoe, 
when reversed, clear of the wheel. 

When a strain is brought upon the pole by the pulling re· 
sistance of the wagon, the forward ends of the bars, B, are 
drawn together, and consequently the shoes are held away 

from the wheels. As soon, however, as the pole is pushed 
rearward, then the ends of the bars are spread apart, and the 
shoes brought in close contact with the tires. It will readi. 
ly be seen that the Ahoes only act when their broader por' 
tions lie between their connecting pins and the wheels. 
To throw them out of action, it is only necessary to tum them 
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over, when their narrow portions, being narrower than the 
distance between the pivot pins and the wheels, cannot come 
in contact with the latter, even when the pole is pushed in. 
ward. The connecting nuts and screws, at C, admit of the 
accurate adjustment of the various working parts. 

Patented November 2, 1875. For further particulars ad
dress the inventor, Halvor Markrud, Ettrick, Wis. 

• ••• • 
THE STOCKWELL SELF-LIGHTING GAS BURNER. 

The annexed engraving represents a new and simplified 
form of a very ingenious little invention, with which the 
public are already in some degree familiar. Every house
keeper is aware, of the predilection on the part of servants 
to scratch matches on walls or plrint, leaving unsightly 

marks ; children playing with matches have set 
themselves and many a bnilding on fire ; and it cer
tainly is annoying fruitlessly to search through a 
dark room for a match, when a light is needed in a 
hurry. These, and many other troubles attendant 
upon the use of matches for lighting the gas, are ob
viated by the present device, in which the illuminat
ing apparatus is combined with the burner, and the 
necessary operation of turning the key produces the 
ignition of the gas. 

Cast in a single piece with the lower part of the 
burner is a circular chamber, provided with a swing. 
ing cover, as shown. Within, and fitting against the 
wall of this compartment, is a disk, rotated by the 
key ; and a prolongation of the spindle of the latter 
projects into the chamber and supports a coil of pa. 
per, upon which, at suitable intervals, are dots of  
fulminating compound. This paper tape leads up 
and over the end of a vertical projection of the box 
in which it is contained. 

A is a bent piece of metal, the lower portion of 
which enters a slot in the rear wall of the chamber, 
and has a projection below at right angles, which en. 
ters a circular hole in the disk, so that the rotating of 
the latter, in one way or the other, by the key, causes 
said piece to ascend or descend. The square upper 
end of the piece presses against the tape, and conse-
quently raises and unwinds the same, as the key is 
turned vertically. At the same time, the piece, A, 

pushes back the spring hammer, B, until the bend in the 
former at C is reached, at which point the hammer is reo 
leased and carried forward by the spring, strikes one of the 
dots of fulminate, explodes the same, and so lights the gas. 
The arrangement of parts is such that .the hammer does not 
fall until just as the key is placed so as to turn the gas fully 
on, which insures ignition. Each roll of tape contains 135 
fulminate dots, and the cost is less than that of matches. 
There is nothing about the device to get out of order, nor is 
there any chance of lighting the fulminate save by the ope
ration specified. No skill is:required to operate it, as it works 

automatically through turning the same key which must be 
moved to light thA gas with a match. The invention, we 
understand, is meeting with a large sale, and undoubtedly is 
one of convenience everywhere, especially in manufactories, 
hotels, churches, etc. It is manufactured in combination 
with every style of burner, provided with globe holders or 
otherwise. The patent for latest improvements is dated 
December 7, 1875. For further particulars, address the 
Stockwell Self-Lighting Gas Burner Company, 89 Liberty 
street (P. O. Box 5,065), New York city. 

• ••• • 
Artificial SnoW" Crystals. 

The difficulty of observing snow crystals except in a freez. 
ing air has led M. Dogiel, of St. Peters burgh Academy, to 
seek for some substance not liable to dissolve at ordinary 
temperatures, a.nd crystallizing, like snow, in the hexagonal 
system. He selected iodoform (C H Is), a compound familiar 
to some of our readers from its medical uses. It crystallizes 
in a remarkable variety of forms. To show their multiplici
ty, M. Dogiel dissolves iodoform in boiling (90 per cent) al· 

' cohol, and lets the solution cool in water of different temper. 
atures. He gets mostly tabular crystals when a solution 
containing 15 to 30 per cent of iodoform is kept ten minutes 
in water of about 57° to 60° Fah. ; whereas star· shaped and 
often very complicated crystals are had at temperatures of 
78° to 100°. 

e .•. • 
FADED writing in ink can be restored by brushing over 

with a solution of sulphide of ammonium. 

© 1876 SCIENTIFIC AMERICAN, INC.
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Dividing Circles. 
To the EditO'1' of the Scientific American: 

From reading the articles by Mr. Joshua Rose, entitled 
" Practical Mechanism," I know that he is one of the best 
and most practical mechanics that have seen fit to i.mpart 
their knowledge to their fellow craftsmen through the me
dium of any scientific paper ; and his articles are the first I 
turn to upon opening the SCIENTIFIC AMERICAN. 

In elucidation of a method of dividing a circle into a given 
number of parts, spoken of by him on page 84 of your cur
rent volume, let me remind your readers that a correct way 
of doing this is to divide 3600 by the requisite number of 
flides in the polygon, find the chord of the quotient, and mul
tiply by the radius. I have calculated the following table 
by the above rule, which, upon inspection, . will be found to 
give correct results. 
Table of Ohords and Angles of Figures Described in a Oircle, 

from Triangles to Polygons with 100 Sides.-Oalculated 
to 1 jlfinute of the Arc and to 0 ·0001 of Radius.-RadiuB 
= 1 '0000. 

No.Of l I No.of I INo ofl I Sid:S . !��:l�; i �.�;;i i 81::8. -:�:��, ::::�f:;· I -A::�e�; I! O�::rl: 
4 I 90 00 1 ·4142 I 37 9 44 0 '1697 70 5 09 0 0898 
if 1 72 00 1 -1756 38 9 28 0 1651 71 5 04 1 0 0884 
6 60 00 1 '0000 39 9 14 0 '1610 72 5 00 '0 0872 
7 51 26 0 8678 40 9 00 0 '1569 73 4 56 1 0 0861 
8 I 45 00 0 7654 41 8 47 0 1531 74 4 52 0 0849 
9 1 40 00 0 '6840 1 42 8 34 0 ·1495 75 4 48 ' 0 ·0838 

10 i 36 00 0 6 180 1 43 8 22 0 '1460 76 4 44 0 ·0826 
11 1 32 44 1 0 ' 5636 , 44 8 11 0 ' 1427 77 4 41 0 0816 
12 30 00 0 . 5 1 76 1 45 8 00 0 -1395 78 4 37 0 ·0806 
13 I 27 42 1 0  471i7! 46 . 7 5 0  0 ·1365 79 4 33 0 ·0?95 
14 1 25 43 1 0 '4451 47 7 40 0 ·1336 80 4 30 0 ·0785 
15 24 00 1 0 .4158 48 7 30 0 -1308 81 4 27 10 .0776 
16 ! 22 30 0 '5902 49 7 21 0 ·1282 82 4 23 ' 0 '0766 17 I 21 11 1 0 3676 ,

. 
50 7 12 0 ' 125� 83 4 20 0 '0756 

18 1 20 00 0 '3473 1 51 7 04 0 ·1232 84 4 17 0 ·0747 
19 1 18 57 : 0 .3292 1 52 6 55 0 '1207 85 4 14 0 ·0739 
20 I 18 00 1 0 .3129 1 53 6 48 ' 0  1185 8 6  4 11 0 ·0730 
21 17 09 i O '2981 54 6 40 1 0 '1163 1 87 4 08 : 0 0722 
22 16 22 1 0 '2847 55 ' 6 33 0 .1142 ' 88 4 05 '10 .0714 
23 15 39 1 0 '2723 ! 56 6 26 , 0 .1121 89 1 4 03 0 0706 
24 15 00 1 0 ·2611 ! 57 6 19 '1 0 1102 90 4 00 0 ·0698 
25 14 24 0 2507 58 6 12 0 ·1083 91 3 57 0 ·0690 
26 13 51 1 0 '241 1 59 6 06 1 0 1064 92 3 55 0 ·0683 
27 13 20 0 ·2322 ! 60 6 00 0 '1047 1 93 3 52 0 0675 
28 12 51 1 0 '2239 1 61 5 54 0 1029 1 94 3 50 0 ·0669 
29 1 2 25 1 0 ·2163 1 62 5 48 0 '1013 : 95 3 47 0 0661 
30  12 00 0 209 1 ,  63 5 43 0 '0997 , 96 3 45 0 ·0654 
31 11 37 2C24 i 64 5 37 0 '098t '  97 3 43 0 '0648 
32 11 15 0 - 19tiO 65 5 32 0 '0966 1 98 3 40 0 0641 
33 10 55 0 '1901 1 66 5 27 0 -0952 !l l 99 I 3 38 0 0634 
34 1 10 34 0 '1843 67 5 22 l0 '0937 1 100 l 3 36 0 · 0628 
35 10 17 1 0 .1792 1 i 68 5 17 0 ·0922 1 

Helena, Montana Ter. GEORGE B. FOOTE, C. E. 
. �  .. .  

Sailing Faster than the Wind. 
To the Editor of the Scientific, American: 

If the ice boat question still debatable ? Experienced rafts
men tell us that a log sent adrift outruns the stream that 
carries it, that a single log will outrun a raft of logs, 
which, in turn, outruns a raft of boards. If these are facts, 
they indicate the possibility of the ice boats outspeeding 
the wind. All streams of considerable length have points of 
slow and rapid flow. Assuming the mean rate to be one 
mile an hour, the rapids may have a four-mile rate and the 
slack water a half-mile rate. A log passing each rapid par
takes of its speed, and the increased momentum causes it to 
outrun the more sluggish water below, and thus gain upon 
the mean rate of the current. A twenty-mile wind may have 
its "thirty-mile gusts, and slack wind to correspond ; and an 
ice boat. by the aid of the former, may gain upon the mean 
rate. On the other hand, aeronauts in a fifty-mile wind ex
perience a perfect calm, that is, they move no faster nor 
slower than the wind. A balloon, like the ice boat, has mo
mentum ; but it moves without friction, and it is difficult to 
understand why it should be distanced by an ice boat if both 
are driven by the same wind. 

Rochester, N. Y. E B. WHITMORE. 

---.-
The Wisconsin Ten Thousand Dollar Reward. 

To the Editor of the Scientific American : 

I would like to answer, through the columns of your val
uable paper, the numerous letters I am receiving from all 
parts of the country concerning the bounty of $10,000 of
fered by this State for a steam wagon that will fill certain 
requirements. To fill the bill, the machine must travel 200 
miles north and south over very poor roads that are often 
sunk or worn down-in the wheel and horse tracks-six 
inches to a foot below the common level, but with a ridge in 
the center, the ridge being impassable for a horse : more so 
for the wheel of a steamer, when we take into account the 
stumps and stones, avoided by a double team and left in 
the center ridgt'. Our wagon track is about 4 feet 6 inches 
outside, and that must be the gage of a steamer, which ma
chine should not weigh more than two tuns and must be so 
arranged that it will climb steep sand hills, cross poor 
bridges, run easily over bogs, stones, and grubs, and out of 
ruts, etc. , just as a loaded lumber wagon does ; and it must 
travel at the average rate of 5 miles per hour, and, in the 

$ titutifit �mtritau+ 
language o f  the law, " be a cheap substitute for horses and 
other animals on the highway and farm. " 

On the subject of amending the law so as to admit citi
zens of other States to compete for the prize,I can say that the 
law will never be so amended, neither should it be, of right. 
Rather let the public-spirited men of other States elect to 
their legislatures one or more mechanics and inventors, who 
are alive to the importance of the class of inventions and who 
have the courage and persistance to introduce and to fight a 
bill similar to ours through, as this was fought. It was the 
opinion of the originator of the law that no machine has yet 
been produced that will fill the bill, that inventors have 
failed to bring out a really practical machine ; and it waR for 
the especial purpose of encouraging inventors, to persevere 
until complete success was obtained, that the bounty was of-
fered . G. M. MARSHAJ�L. 

Wisconsin Legislature, Assembly Chamber, Madison. 
February, 8, 1876. 

[APRIL I ,  1 876. 
The Azote PerIod and the GlacIal Epoch. 

To the Editor of the Scientific American: 

! In one of his lectures on glaciers, Agassiz said : " If it can 
be demonstrated that such was the condition of our earth (cov
ered with glaciers), it will follow that the doctrine of trans
mutation of species and of the descent of animals that live 
now from those of past days is cut at the root by this win
ter, which put an end to all living beings on the surface of 
the globe. " Now as glacial action is everywhere visible on 
the surface of the globe as it now is, it is evident that the 
glacial period was after the earth had assumed its present 
form. But if the glacial epoch was before the appearance of 
animal life upon the earth, then it must have been during 
the azoic age or before it ; and there can be no evidence of a 
universal glacial epoch in these formations succeeding the 
azoic, since they would all be covered up by the subsequent 
formations. 

There seems to be a slight confusion here ; can any one ----------__ ...... �I�.�-----------
N umber oC throw any light on this subject ? To FInd the SIde oC a Polygon oC any 

Sides.  
To the Editor of the Scientific American: 

In the given circle draw a diameter, and produce it a dis
tance equal to the radius, as A B, in each of the following 

parts as the required polygon has sides. Draw B T, cutting 
C E, in the first point of section and touching the circle in 
F. Draw C F, which is the side required. 

Fig. 1 shows the side of a square ; Fig. 2 the side of a 
pentagon ; Fig. 3 a triangle and a hexagon. It will be noted 
that, in the triang'e, C F coincides with C D, and in the hex
agon, B F coincides with A B ,  Fig. 4 shows a heptagon. 

Demonstration :-When the side, C F, is found, place other 
lines equal to it in the circle with their ends in contact, until 
the polygon is complete ; then, if it has an even number of 
sides, a diameter which bisects a side or an angle on one 
side of the center does the same on the opposite side. If it 

has an odd number of sides, a diameter which bisects a side 
on one side of the center bisects an angle on the opposite 
side ; thus proving that the sides are regular, and conse-
quently equal. ALBERT BONDELI. 

Philadelphia, Mo 

Franklin, N. Y. 
• ••• •  

[For tlle Scientific American . ]  

T HE  CHROMOSTROBOSCOPE. 

BY PROFESSOR A. RIOCO, OF MODENA, ITALY. 

P. 

The following simple device, which I have invented, is 
productive of very brilliant results. The two pulleys, a a, 
are made to turn togAther 
by means of the crank, 
and communicate their mo
tion by means of endless 
cords to the wheels, b, 
to which are attached two 
disks of cardboard, A,B. In 
the anterior disk are eight 
holes, containing little 
glass windows of different 
colors. The disk, B, has 
a white design on black 
ground. The best way to 
make the design is to cut 
it out of the black card
bOll.rd and to place oiled 
white tracing paper bebind 
the latter. On keeping 
tbe eye at a point which 
the apertures successively 
pass, and looking at the 
design through them, a 
colored image will be produced by each one as it passes, and 
this image will remain on the retina, by persistence of vision, 
long enough to make the design appear multiplied symmetri
cally about the center with great brilliancy of colors. Ifnow 
the figures. of which the design consists, are made to change 
successively in form and position, as in Plateau's phenakis 
toscope, the surprising effects o f  the graceful motions of the 
images in that apparatus will be combined with a splendid 
coloration. 

Even by simply putting colored glasses in the apertures 
of the phenakistoscope, and using white designs on a black 
ground, similar results are obtained ; they are less brilliant, 
however, because, as is well known, the design in that in
strument is placed on the perforated disk itself, and we look 
through the latter at the reflection of the design in a mitror 
in front of the apparatus. Of course light is lost by the re
flection. 

If it is desired to project the images of the chromostTobo
scope on a screen, the arrangement represented in Fig. 2 may 
be employed. 

By turning the wheel, A, we set in rotation the disk, B, 
which contains sec-
tors of colored glass. 17£f.2. 
Together with this J disk, the wheel, C, 
turns,on the circum
ference of which 
rests a disk, D, 
whicb may be either 
perforated or paint
ed black on color
less glass. The 
wheel, C, and the 
disk, D, turn to
gether by friction gearing. The pulley, E, which, together 
with twc others, keeps the disk in place, is movable so that 
tht' disk can be taken out and replaced by allother, like the 
slides of a magic lantern. while the other parts of the ap
paratus may remain in undisturbed connection with the Ian. 
tern. 

Modena, January, 1876. 
[Evidently this apparatus has a certain analogy to the 

new cbromatrope of Professor Morton, described on page 
344, volume XXXIII, of the SCIENTIFIC AMERICAN.-EDS.] 

. .. � .  
SINGULaR ELECTRICAL EXPERIMENTS. 

BY PROFESSOR A. RICCO, OF MODENA, ITALY. 

In studying the effects of electricity, it is interesting to 
note the curves or traj ectories passed over by particles of elec
trified powders. In order to observe them conveniently, they 
may be illuminated by a ray of sunlight. On putting a lit 
tle lycopodium or other powder on an insulated conductor, 
A (Fig. 1). and charging the latter, a jet will be produced 
which WIll diffuse a little of the powder in the air ; after 
some time, when the jet has ceased and a non-insulated C6n
ductor, B (Fig. 2), is brought near, the jet is reproduced, and 

© 1876 SCIENTIFIC AMERICAN, INC.



APRIL I ,  1 876.] J titutifit �tutritllU. 
appears formed o f  an infinity o f  beautiful similar curves, 
the extremities of  which are almost normal to the surface 
of the conductors. If now B is electrified and brought 
near A, in communication with the earth and carrying l)' co
podium powder, a similar jet will be produced ; but if A is 
then insulated, the jet disappears, and is renewed only when 
the communication with the earth is restored, by which the 
electricity of the same kind as that in B is carried off. If a 
cylindrical, not charged, and not insulated conductor, carry
ing lycopodium at its extremity, is placed opposite a charged 
conductor, a jet will arise at that extremity, by which elec
tricit.y of the same kind will pass off, repelled by the elec· 

but is chiefly used to make lampblack. Proba bly the time 

is coming when this oil will be used for fuel in steam boil er 
and allied furnaces. 

By a slight change in the order of collecting the products 
of distillation, a green oil may be obtain€d after the dead oil. 
This is used principally as a lubricant for railway engines 
and cars. In some cities the only use to which this tar is 
put is lor roofing purposes. It is then boiled in the open air 
in pots holding comparatively but a few gallons. When 
enough of the more volatile products have passed off, the 
the whole is run into barrels to cool. When wanted the bar
rel is knocked apart and the mass remelted -Profes8or H. 

trified body. And if we sprinkle lycopodium po wder on the 
strongly charged conductor, A (Fig. 3), and on B, containing 
an induced current, three systems of curves or j ets will be 
formed :  one from A to B, another from B to A, and a third 
from B into the air. Similar, although fainter, curves are 
observed under the conductors. In all these experiments the 
particles have a rapid motion to and fro between the two 
conductors, because the moment they touch one, and are 
charged with the same electricity, they are repelled. Some
times a few particles vibrate without touching them (like 
Franklin's gold fish) and move in the same trajectories. 

I have made a great many other experiments with these 
powder�, and I believe they may be useful to the study of 
that mysterious agent, electricity. The analogy of the curve 
of Fig. 3 to the magnetic spectrum of a pole of lodestone, A, 
inducing magnetism in a pie::e of soft iron, B, is evident. 

Modena, January, 1876. 
• I.' • 

C oal Tar. 
Its general properties vary with the coal used as well as 

with the temperature employed in the distillation of the gas. 
That obtained at rather high temperature varies from 1 '120 
to 1' 150 in specific gravity. It cannot be burnt in ordinary 
lamps. If obtained at a. lower temperature, it is lighter, and 
generally is combustible in common lamps. In England the 
yield is from nine to fifteen gallons per tun of coal . 

The distillation is conducted on a large scale in some of 
our Cltles. The plan and operations with some are as fol· 
lows : The liquid is poured into large iron retorts holding 
several hundred gallons. Heat is then applied. The first 
portions passing over consist chiefly of ammonia, and a few 
of the lighter hydrocarbons. As the distillation proceeds, 
heavier matters pass over, such as water containing a fetid 
brown oil which collects on its surface. After a little while, 
the water has all passed over and more oil comes, growing 
gradually heavier until its specific gravity exceeds that of 
water. This oil generally amounts to from five to ten per 
cent of the tar. It is purified by agitation with sulphuric acid 
and redistillation. The oil before purification contains several 
easily oxidizable substances, which are converted into a tena· 
cious, dense mass by the action of the acid. The purified 
oil is called coal naphtha. On continuing the distillation after 
the naphtha has ceased to come over, a heavy, fetid dark oil, 
known as dead oil, comes. This usually a.mounts to about 
thirty per cent of the tar. In the latter part of the distilla
tion, considerable naphthalin passes over and solidifies in 
the oil . The operation is usually stopped here,as the mass in 
the retort will solidify on cooling, and is used to form a black 
val nish for iron work. 

If desired, however, a still higher heat will decompose 
the matters left in the retort, and a product may be obtained 
which when cool has the consistence of butter, and is called 
anthracene. At a still higher temperature,the distilled mat
ters look like resin, and finally the substance passing over at 
a red heat condenses as a bright orange-colored powder,and is 
composed principally of chrysene and pyrsene. The residue 
in the retort is a coke which is very hard and difficult to 
bum. 

The naphtha obtained as above is usually rectified witn suI· 
phuric acid again, and is separated into still lighter com
pounds and heavy oil. The distillate from this is free from 
naphthalin, does not change color on exposure, and is called 
" highly rectified. " It varies in specific gravity from 0 860 to 
0 '900, and contains several oils which may be separated from 
each other by proper caution in distilling. 

Mansfield succeeded in separating this into at least five dif
ferent substances. No. 1 boiled between 140° and 158° and 
smelt like onions : probably a mixture of alcohol radicals. 
No. 2 boiled at 176° and consisted of benzol. No. 3 boiled 
at about 235° and consisted of toluol,mainly. No. 4 boiled be
tween 288° and 293° and resembled cumo!. No. 5 boiled 
between 3380 and 342° and resembled cymo!. 

The dead oil is seldom purified. It consists mainly of car· 
bolic acid, aniline, quinoline and several other bodies, mostly 
hydrocarbons, which boil 290° and 570°, and usually have 
considerable anthracene in solution. This oil is valu,,
ble for its antiseptic properties, and is used to preserve rail
road ties in some places. It has been used in common lamps 

Poole, in Scientific Oommercial . 
.. ... .  

The Sun's A.tmol!lphere. 

Professor Langley, of Alleghany Observatory, has lately 
published some results of his steady observations of the 
solar atmosphere, which, he states, is a thin stratum which 
cuts off one half the heat which otherwise would reach us. 
From this it appears that the existence of living beings upon 
the earth is directly dependent upon the sun's atmosphere, 
for should that envelope be increased twenty-five per cent in 
thickness, the mean surface of our globe would, it is esti
mated, be reduced 100° Fah. , in temperature. It has been 
suggested that the glacial epoch through which the earth 
passed many ages ago might have been due to a fluctuation 
in the solar atmosphere . 

. -.. -
A. Telegraph Cable Pierced by Grass. 

At a meeting of  the Asiatic Society of Bengal, in Calcutta, 
says OhambM's' Journal, a piece of telegraph cable was ex
hibited, showing that the india rubber covering had been 
pierced by grass. The piercing was so complete and the con· 
tact of the grass; with the copper core was so perfect that ' 'dead 
earth," as it is technically called, was produced , and the effi
ciency of the cable destroyed. The species of the grass,owing 
to its dried-up condition,could not be determined. It was sug
gested as a probable explanation " that the seeds had be
come attached to the core when under water, and had after· 
wards germinated when the core was stored." 

•••• • 
IMPROVED INCUBATOR. 

A correspondent of the English Mechanic has recently im· 
proved upon the incubator introduced by M. Carbonnier, and 
we publish herewith an illustration of the apparatus in its 
present form. " The apparatus, " says the writer, " which 
I used with success, consisted of a box with a zinc case, A, 
filled with hot water, fixed in the top, and underneath a 
drawer, B, to put tlie eggs in, and in which is spread a quan 
tity Of hay, so as to line the bottom of the drawer completely 
C is a small gas burner sufficient to keep the temperature of 
the water at 110° Fah. ,  for the eggs to become warmed to a 
temperature of 105° or 104 0 ,  to show which 8. thermometer is 
laid on the top of the eggs. The upper 'A is a pipe for supply
ingthe basin with water and to receive the thermometer, which 
is immersed in the fluid, and shows the temperature. D D 

A 

D are three iron rods fixed in from back to front of the box 
as a support for the zinc case. E is a layer of sawdust, sus
pended by a piece of muslin (or some such thin material) 
fastened by a few tacks to the inner side of the box, through 
which the heat passes, and is at the same temperature and 
as moist as that which would emanate from the body of a 
natural mother. The drawer is opened once or twice every 
day to turn the eggs ; and after an incubation of twenty.one 
days, the chickens will be hatched without any further as
sistance." 

- .�. -
IT is stated, upon German authority, that the unpleasant 

taste imparted to milk and butter by feeding turnips, etc. ,  
may be removed by simply throwing into each pan of milk 
of 4 or 5 quarts as much saltpeter as will lie on the point of 
a knife, when a gelatinous mass will separate from the milk 
and settle to the bottom 

2 1 3  
The Manut"a cture ot" Camphor In .Tapa n. 

Dr. A. von Roretz, of Otanyama, Japan, states that the 
only tree which yields the commercial camphor of Japan and 
Formosa is the lauru8 camplwratus, which the natives call 
t8unoki. It is very widely distributed in Japan, being 
equally commo� on the three islands Niphon, Kinshin. and 
Sikok ; but it thrives best in the southern portion of the 
kingdom, namely. in the provinces of Tosa and Sikok. The 
sea coast. with its mild. damp air, agrees with it best ; and 

hence the chief production of camphor is in these provinces. 
Camphor is collected the whole year through, but the best 

results are obtained in winter. When the camph or collec 
tors find a spot with several camphor trees in the vicinity, 
they migrate thither, build a hut to live in, and construct a 
furnace for making the crude camphor. When that place is 
exhausted, the hut is torn down and carried to another place. 
The method observed ill obtaining camphor is very simple. 
The workmen select a tree, and with a hollow·ground, short· 
handled instrument begin to chop off regular chips. As soon 
as the huge tree falls, the trunk, large roots, and branches 
are chopped up in the same way, and the chips carried to the 
furnace in baskets. 'I'he furnaces are mostly built on the side 
of a hill near a stream of water, and serve for the wet distilla
tion of the chips. The furnace is of very simple construc· 
tion. A small circular foundation, A, is built of stone, and 
upon this is placed a shallow iron pan, F, two feet in diame
ter, covered with a perforated COVElr, E, luted on with clay. 
This cover forms the bottom of a cylindrical vessel, B, forty 
inches high and taperiJJg to eighteen inches at the top. Near 
the bottom of this vessel is a square opening, D, which can 
be tightly closed with a board. The whole vessel is covered 
with a thick coating of clay, C, held in place by strips of 
bamboo. The cover of this vessel, G, which is also luted 
on with clay, has an opening, K, closed with a plug. Pass
ing through the side of the vessel near the top is a bamboo 
tube, L, leading to the condenser, H. This condenser is 
merely a quadrangular box, open below and divided up by 
four partitions into five compartments communicating with 
each other. The open side of this box dips into water and 
is kept cool by water drizzling over it. 

The manipulations in the preparation of the camphor aro 
as follows : The cylindrical vessel, B, is filled, after remov
ing the cover, G, with chips of camphor wood ; the lid is 
then luted on, and a definite quantity · of water poured ill 
through the hole, K, which moistens the chips and collects 
in the pan, F. It is now heated gently for twelve hours, a 
small fire being kept up as soon as the water in the pan be
gins to boil. The ascending vapors, passing through the 
chips, carry off all the camphor and oil in the wood, and both 
are deposited on the surface of the water in the condenser, 
H. At the end of twelve hours, the exhausted chips are re
moved through the square hole, D, and fresh chips and fresh 
water put ill. At the expiration of twenty-four hours the 
process is interrupted, the whole apparatus cleaned, and the 
camphor collected in H is packed in barrels. Here it is very 
lightly pressed ; and the oil, which amounts to at least 211 
per cent, and is as clear as water, is poured off from the 
solid camphor, and both products are sent to market. At 
certain places the crude camphor is again pressed somewhat 
harder, when quite a , good deal more oil runs through the 
crevices in the vessels. The tolerably dry product is sent 
mostly to Osaka, the chief export town for this important 
article of commerce. The camphor oil, called by the Japa
nese shono abura, is used by very poor people only as an 
illuminating oil ; and in spite of its strong smell and smoke, 
it is burned in open lamps. Perfectly pure camphor is not 
exported, but the crude country product is first freed from 
the still adherent oil by further distillation in Europe. 
The exhausted chips are dried on a scaffold, I, by the side 
of the furnace, and are then used as fuel.-Dingler'8 Poly· 
technisches Journal. 

e .•. •  
The Planing Mill Controversy. 

The Northwestern Lumberman, 01 Chicago, says ; " Planing 
mill owners throughout the country will be interested to 
learn that the National Planing Machine Company, of Bos
ton, Mass , recently negotiated in this city the sale of their' 
substitutes for the Woodbury bar, for nine States of the 
West and South. The consideration we understand to have 
been $250,000. The purchasers are capitalists of this city 
and St. Louis ; and they have organized a corporation for the 
purpose of putting the business of the manufacture and sale 
of their devices upon a sure and permanent basis. " 

• •• • •  
A LITTLE common soap lather mixed with starch gives lin.· 

en a good gloss. 
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with the system. The Commissioners' plans, which the 
court is called upon to confirm, have in view the ultimate 
erection of over thirty-five miles of iron railway bridges, 
which are to occupy and cover the central portions of many 
of our finest streets, including Third avenue and Sixth ave
nue, the Bowery. Chatham street, Park Row, etc. The pro
perty OWDers along the lines have filed the strongest pro
tests against this occupation of the streets. They allege 
that the soil and drainage of the city is well suited for the 

economical construction of underground rail ways ; that the 
first cost of these roads, if regard is had to relative capaci
ty, is no greater than the bridge system ; and that there is no 
reason or sense in encumber
ing the streets with the nui
sance of bridges and locomo
tives, when the tracks might 
just as well be put beneath 
the ground surface, where 
their operation disturbs no 
one. But the elevated people 
claim that their structures 
will not encumber the 
streets, that the running of 
locomotives and trains on 
the bridges will not be a 
nuisance, will not depreciate 
property : instead of this, 
property will rise, the bridges 
will improve the appearance 
of the streets, and all will be 
nice and lovely. Many ex." 
cellent engineers support this 
view ; our valued cotempora
ry, the Railroad Gazette, is 
an advocate. It says : 

city, shown on our front page is a single track railway, built 
on iron posts upon the edge of the sidewalk ; it has at present 
a length of about five miles,extending from the southern ex
tremity of the city, at the Battery, to 61st street on the 
north, near Central Park. The first or experimental section, 
consisting of a half mile, was put in operation in 1868, un· 
der the auspices of Mr. Charles T. Harvey, the original pro
jector of the enterprise, and first engineer of the work. Mr. 
Harvey foresaw many serious objections to the running of 
steam engines in the crowded streets of the city, and sought, 
as a substitute, the employment of wire rope traction. In 
this he had reached a greater success than had ever before 
been achieved ; but the unfortunate failure of the company 

- -
river border, to 12th street, where it enters Ninth aven ue, 
and continues to 61st street. A further extension of th 
road is proposed, and legal proceedings to that end are now 
in progress, to which we have alluded. The running time 
at present is 5 miles in 34 minutes. For the engravings and 
following particulars, we are indebted to the Railroad Gazette. 

The portion of the line illustrated is supported on co
lumns, designed by D. W. Wyman, C. E. , formed out of 
four round, solid, wrought iron bars, 4t inches in diameter, 
bent into the shape represented. These are attached to a 
heavy cast iron foundation plate bolted down to a foundation 
of masonry. At the top the wrought iron bars are bent out
ward into four branches, two of which are for lateral sup

" The New York Elevated 
Railroad is located on the 
street itself, and such a road 
could be located on the most 
crowded thoroughfare with
out obstructing but rather 
facilitating the traffic and 
travel on the street itself. 
That this system of overhead 
railroads is destined to be 
very extensively employed, ELEV ATED RAILWAY PROPOSED FOR OXFORD STREET, LONDON. 

port, and two for longitudi
nal stiffness. The four bars 
are tied together w i t  h 
wrought iron bands at the 
neck of the columns, or just 
below the point from which 
the bars begin to branch out
ward, and also at the top. 
These columns are placed 
from 30 to 60 feet apart, and 
the roadway between is sup
ported on two wrought iron 
girders, each formed of two 
12 inch channel bars. These 
are trussed at the street cross
ings, as shown in the sec
tional view, but not in the 
shorter spans. The perspec 
tive view is from a photo
graph taken above 34th 
street, looking southward. 
On a portion of the line near 
34th street, the company 
adopted a form of posts de
signed by Mr. Charles Mac
donald, C. E. In this the 
support consists of four postil 
distributed in a similar man
ner to the round posts de
signed by Mr. Wyman. Each 
of Mr. Macdonald's posts 
consisted of four 3 inch an
gle irons, riveted back to 
back, forming a cruciform 

there can be little; doubt, and we think in it may be dis- removed him and his coadjutors from all connection with the 
cerned the remedy which civilization will provide for work, and prevented the consummation of his ingenious and 
the evil of crowded populations, which �eems to attend its excellent plans. After the expenditure of nearly a million 
advancement the world over. The effect of this system may in money towards the extension of the work, the company 
be, as we have heretofore pointed out, to change, in a great succumbed, and the property was sold by foreclosure, the 
measure, the whole character of metropolitan life, to con- original stockholders losing nearly everything. The new 
centrate in a small area the places of business, and to scatter purchasers, under the title of the New York Elevated Rail
the houses of the residents over a larger area, and to cover large way Company, adopted the use of light locomotives, and 
sections in the vicinity of cities with suburban residences. "  have from time t o  time strengthened and extended the track, 

THE NEW YORK ELEVATED RAILWAY. until it has now reached the length above stated. The line 
The New York Elevated Railway, Ninth avenue, New York \ runs from the Battery, along Greenwich street, near the 

section. 
The stations are usually placed over the street crossings 

with the stairs leading down the cross street. The equip
ment of the road consists of six engines and twelve cars. 
The engines weigh 8,000 lbs. each ; the cylinders are 7 by 
10 inches, and the four driving wheels 30 inches in diame
ter. The cars seat 48 passengers and weigh 11,000 lbs. As 
two cars are usually run to each train, it will be seen that 
the actual weight of train, including engine, is only 312 Ibs. 
per passenger. The road is laid chiefly with iron rails of 36 
lbs. weight per yard, but some new steel rails have been 
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put down. The hight in the clear above the street crossings ing London Bridge of a great part of the omnibus traffic, 
is in no case less than 14 feet, but, in order to equalize the which tends so materially to the existing block, besides 
grades, is often more. The heaviest grade is 127 -(If feet per largely diminishing the crowd of foot passengers, and would 
mile, and the shortest curve of 56 feet radius. postpone the necessity of the much debated widening for 

PEN SKETCHES OF RAPID TRANSIT. some years to come. As an auxiliary to such a plan, a line 
. . . from Aldgate or Bishopsgate by Fenchurch street to King 

The plan shown 1D the upper sectlOn of our engravlDg, at :  William street, and so to London Bridge, would complete 
the left, gives an idea of the appearance of the Gilbert Ele. the much needed link between the Metropolitan, Great 
vated road, the building of which,

. 
on Sixth avenue, was Eastern, and Blackwall lines, and the eastern tramways, 

lately begun, but has been temporanly suspended. and the systems of the three great southern railways. Let 
The Hanna plan is shown in the two lower sketches, at the 

left. 
The saddle rail way of General Le Roy Stone is represent

ed in the upper and lower sketches at the right. This plan i3 
claimed by the ingenious inventor and his friends to be the 
cheapest, best, and least objectionable form of elevated street 
:railway that has ever been devised. We gave an account, on 
page 294, volume XXXIII. , SCIENTIFIC AMERICAN, of the 
practical and highly succesilful trial of a section of this rail
way, at Phcenixville, Pa. There is no accounting for tastes, 
otherwise it might seem strange that some people should be 
unable to perceive any lines of grace in this structure, while 
others regard it as a thing of uncommon beauty. Our En
glish cousins are evidently among the latter category ; for 
tb ey have hastened to adopt General Stone's invention, with
out credit to him, and have added a few modifications which 
they consider to be an improvement. 

THE PROPOSED ELEVATED RAILWAY, LONDON. 

We give an engraving of the recent British improvement 
on General Stone's plan, which we copy from our London co
temporary, Iron. The editor says : 

" Let a single line be built between the Post Office and 
Piccadilly or Oxford Circus, vid Newgate Street and Holborn, 
and either Long Acre or Oxford Street, with two intermedi
ate stations. An equally, or even more, favorable route 
would be that between King William Street and the Ele
phant and Castle; with one intermediate station. It is re
motely possible they might not succeed to the extent antici
pated ; even then, the money would not have been utterly 
thrown away. Both lines might be constructed at a cost 
very much less than that of a single mile of underground 
railway, and their construction would seem to offer a far 
more remunerative outlet for our daily accumulating surplus 
capital than foreign loans 01' competing lines to Brighton. 
The present time, when iron and steel are obtainable at 
moderate prices, and it is barely possible to obtain 8. return 
of 4t per cent on investments, is particularly favorable to 
such an enterprise. 

r< The southern line would have the advantage of reliev-

ROADWJY 

" 
' .... ... _-

�- .- - - - -_ . .  - .. _ . .... _ - - - - - , 
PROPOSED ELEVATED RAILWAY, LONDON. 

any one stand for an hour and wa.tch the passing stream of 
hurrying humanity ever pressing over London Bridge and 
along the 1l0rougb, and he will hardly be long in doubt as to 
the remunerative character of the traffic which would be 
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offered to any effective system of quick conveyance. The 
projectors favorite phrase, ' practicall y inexhaustible,' is 
here really applicable. 

" By adopting a system of air lines, no existing interest!!, 
excepting those of the proplietors of inferior conveyalices, 
would be injured' while the proprietors of property adjacent 
to the routes selected would find the value of their premises 
largely increased. As to the apparent objections to street 
railways, it is believed they would be obvia.ted by sucb a 
plan as is proposed, and of which we give a sketch outline. 
rather courting than deprecating criticisms and suggestions, 
on a subject in which millions a.re directly interested. 

" At intervals of from ten to fifteen yards along the kerb of 
the sl'lected thoroughfare, wrought iron or steel columns are 
planted, deep down, into masonry or concrete foundations, 
but leaving. as we have sa.id, at least 15 feet clear above the 
pavement level. The construction of these pillars would re· 
quire great attention, so as to secure a maximum strength 
with a minimum mass. An elliptical section would proba. 
bly offer the greatest resistance to 
the strains to which they would 
be subjected. In America such 
pillars have been constructed so 
as to secure great stability by bo
lting together foul' plates of f 
inch boiler plate, with the bolted 
together flanges projecting out· 
wards. Mild steel rolled plates 
similarly built up, or hollow cast steel pillars, would, how. 
ever,probably be in the end the most advanta.geous,considering 
the necessarily restricted section to which the engineer would 
be confined. Alternate columns might be strengthened by 
lateral struts or buttresses of ornamental design, spring 
ing from the contiguous buildings. A light double trm;s 
girder, with a broad bottom fla.nge, strengthened by an 
arch as shown in the sketch, rests on the columns, and 
carries on its base flanges tb e rails on which the cars run. 
Cars about 5 feet wide a.nd 20 feet long, in which the pas
sengers would sit back to back, would run on these rails. 
" straddling " the girder, which, with the car wheels, would 
occupy the vacant space under the seats. As a.n additional 
precaution, the car carries, as a prolongation of its central 
division, a triangular shaped piece, which runs in a corres
pondingly recessed groove on the top of the girder, along 
which it can slide freely, but which effectually prevents the 
ca.r from diverging from the perpendicular. By this, great 
stability would be obtained . and an upset be rendered im
possible. This might even (to make surety doubly sure) be 
further provided against by the use of guard rails." 

No. 1, GILBERT PLAN.--Bos. 2, 3, RAINA PLAN. -Nos. 4, 5. GENERAL LE ROY STONE'S PLAN. 
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Remarkable Wh irlwind. 

A terrible visitation at Hazel Green, Wis. ,  on the 10th 
of March last,is described in a special despl1.tch to the Chicago 
Tribune as the result of a collision between two sections of a 
cloud, which had divided and come together again : 

The clouds joined, and a long cylindrical shaft shot down. 
The cylinder was about 120 feet in circumference and 70 
feet in hight. It struck the ground a mile southwest of 
Hazel Green, and, ploughing a furrow 600 feet long, 4 feet 
wide, and several feet deep, seemed to absorb the earth and 
the rocks. As it moved along in a northeasterly direction, 
it looked l ike a clay. colored column whirling with incredible 
speed around a central vacunm. It was a solid mass of 
heavy rubbish. As the cylinder came up the slope, the rush 
and yell and whirr of the column-sounding like the rush 
and shrieks of the wind on the sea, and like the thunder of 
guns-attracted the attention of the peopl., of Hazel Green, 
and they flocked to their doors and windows. Steadily it 
came on, sometimes bounding fifty feet into the air, then 
rushing do wn again. In two minutes it descended on the 
little hazel grove just southwest of the town. The trees 
were snatched up by the roots and whirled ninety feet into 
the air and supported there. 

The cap of the column was a stone 8 reet long, 4 feet 
wide, and 3 feet thick. This stone was held in its position 
while the column covered a space of three quarters of a mile. 
Just between the grove and the town, 250 feet from either, 
the column halted and spun around over a small space, and 
then recommenced its march. The air was filled with the 
yells and lamentations of the people. 

Tenring off a corner of a frame house, the column rose 
some thirty feet into the air, and then, hovering for al} in
stant, fell perpendicularly upon the roof of the Masonie 
Hall, a stone building. The structure was mashed flat. 
This was at half past four, and a meeting had been called 
for five o'clock. Half an hour later seventy persons would 
have been assembled in the upper portion of the building. 
The next house was of frame, and occupied by Mrs. Richards 
and her family. A daughter in law and her two children 
were saved by the scautlings above them, while the rest of 
the family were killed outright. A frying pan containing 
three cakes was ou the stove, and the frying pan, still con
taining the cakes, was found a mile and a half northeast of 
the village. Twenty-six :houses were carried beyond the 
ken of mortals. Where they went no one can tell. The 
track of the column is lilled with sawdust and bits of wood, 
as though a sawmill had belched out a h alf finished lumber 
yard. The trees for several miles are filled with chairs, bits 
of furniture, carpets, clothing, bits of window shades, and 
household materials. Mrs. Looney was sitting in her kitch
en. The house disappeared as if touched by the magician'S 
wand, and the crushed body of Mrs. Looney was found 400 
feet off, stripped of clothing and with the skin peeled off her 
back from her neck down. 

. 

Of the rest of those killed nothing can be said, beyond 
that the bodies were found not less than 200 feet from where 
they started. A boy and girl were found out on the prairie, 
wandering about helplessly. They were in a house of which 
no account has been received. They remembered being lift
ed into the air, and, when found, were nearly a quarter of a 
mile from where the house used to be, badly bruised and 
unable to account for their condition. Probably the most 
remarkable spectacle was that Dr. Kittoe's horses, which, 
with barn, buggy, and harness, were lifted 60 feet into the 
air, and the horses dropped at least 100 rods from the form
er site of the barn. The column was then a huge mass of 
debri8, and a spectator says that the horses went up through 
the center of the column, whirling around so swiftly that 
they looked as if torn in pieces. They were found utterly 
unbruised but stone dead, and not more than 10 or 20 feet 
apart. The whole affair was over in two minutes, but the 
devastation was most complete. 

• • • • • 
Success1"ul Progress ot the Galveston Harbor 

I mprovements. 
The completion of the survey of Galveston harbor, Texas, 

by Lieut. Quinn, shows that the western point (where, in June, 
1875, there was only five feet of water) has entirely disap- , 
peared, and the soundings at that particular spot, in crossing 
the inner bar, are entirely closed. The deep water of Gal
veston harbor channel has united with deep water opposite 
the end of the jetty, and lacks only 750 feet of uniting with 
the deep water of Bolivia channel. When this connection 
is made, there will be a depth of over 18 feet on the inner 
bar. The gabions in the jetty are covered with sand. The 
old Swash channel is obliterated, and is now connected and 
forms a continuation of Galveston Island. The depth of wa
ter in the shallowest spot at low tide is 14t feet ; at ordinary 
high tide, 16 feet. Before the city commenced the pile 
breakwater, there was only 9 feet of water on the inner bar. 
The recent work by the government has confined the water 
to a single channel. The results already obtained are very 
satisfactory ; and there appears no doubt but that the jetty 
system, as being applied, will terminate in giving Galveston 
18 to 20 feet of water over the bar. 

• • • • • 
The U tilization 01" Tannery Reful!le. 

Tannery refuse consist of untanned dried pelt or glue 
pieces, fleshings,hair,lime deposit, and spent tan. The glue 
pieces are used for two purposes, the principal of which is 
the manufacture of gelatin and isinglass. For this indus
try thousands of tuns of the scraps are sold, and few would 
imagine that the delicately tinted and flavored molds of jelly 
sold by skillful confectioners ever had their origin in the foul
smelling waste heap of the tan yards. The dry untanned 
portions find their second utilization in papermaking, and 
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they are also used for the manufacture o f  peckers or ham· 
mers, for knocking to and fro the ever· flying shuttle. Ordi
nary size is made from the flesh refuse of the hide,and is ex
tensively used by paper hangers, cotton spinners (to give 
flrmness to the thread),and carpet manufacturers. As to the 
hair, there has been little demand fOl" it since speculative 
builders have, discovered a mode by which ceilings can be 
made to retain their positions for a time without its use. Un
happily the demand for cheapness (says the Journal oj the So
ciety of Art8, whence we take the facts here given) has stimu
lated the makers of inferior clothing and blanketing to mix 
hair with wool, thus rendering the fabric heavy without in 
any way adding to its warmth-retaining capacity. Hair is 
also used in the fabrication of horse cloths and rail way rugs, 
and,  strange to add, the cheap (so· called) sealskin jackets 
largely sold in England are made from the same material. 

A profitable use for spent tan , other than as fuel, remains 
yet to be discovered. Liebig says that it is valuable as a 
manure when wholly rotten ; some have tried to turn it into 
charcoal, and to light their tanneries with its gas, but the 
results have not been very satisfactory. A new process for 
using this refuse instead of charcoal in the manufacture of 
tin plates has lately been tried in 'Vales,and seems likely to 
be advant&.geous and useful. 

The lime grounds or deposit, although not used for the 
purpose, is an excellent manure. It contains a mixture of 
SIj.1t, blood, lime, and gelatin. Its analysis is as follows : Mois
ture 54(05, organic matter 6 80, silica 2 '55, iron and alumina 
0 '84, phosphate_of lime 1 '85, carbonate of lime 12 '42, caustic 
lime 17 '44, common salt 4 05 ; total 100 00. 

- . - -
A Telegraphic S w i n d l e. 

A rather neat swindle was recently perpetrated, on a bank 
in Dallas, Texas, by three scamps who evidently possessed 
considerable knowledge of telegraphy and likewise the means 
of carrying their knowledge into practice. Scamp No. 1, in 
the character of a wealthy New York cotton buyer,presented 
himstll f at the bank wi�h a check for $10,000 to be cashed. 
He brought strong letters of endorsement, and the check, 
which had been drawn by the banks New York correspond. 
ent, appeared all regular. In order the more thoroughly to 
assure the bank, the stranger requested the officials to tele
graph to New York for advice. An answer speedily came 
back, saying that both check and man were good, and the 
cash was paid. Meanwhile scamps Nos. 2 and 3 went a few 
miles out of town, rigged a battery and the necessary instru
ments, and tapped the wires of the telegraph line. 'When 
the bank's message was sent, they received it, and sent back 
the false answer, thus assuring the bank officers, and of 
course victimizing the unfortunate institution. 

.. . . . .. 
Useful Recipe. t"or the Shop, the Household. 

and the Farm. 
The Hou8ekeeper gives the following suggestions for utili

zing old tin cans. Take off the top of the can , punch holes 
on opposite sides near the rim, put in a wire bail ; and you 
have a little bucket, which may serve for a paint pot, to keep 
nails in, or other handy purposes. Take off the top, cut to 
the proper shape, and fasten on a handle by means of a 
screw through a hole in the bottom, and a useful scoop may 
be made. A saucepan for small messes may be made by cut 
ting down a can, leaving a strip to be bent at right angles, 
and turned around a stick, to serve as a handle. A coarse 
grater for crackers, etc. , is easily formed from a piece of tin 
fastened to a board . The holes iu the grater should be made 
with an old three, cornered file. 

If the globes on a gas fixtnre are much stained on the out
side by smoke, soak them in tolerably hot water in whi'lh a 
little washing soda has been dissolved. Then put a tea
spoonful of powdered ammonia in a pan of lukewarm water 
and with a hard brush scrub the globes until the smoke 
stains disappears. Rinse in clean cold water. They will as 
white as if new . 

Tasteful ornaments may be made of natural leaves and 
sprays artificially frosted. This is done by means of power· 
ed glass, which can easily be obtained by pounding some 
bits of glass with a heavy hammer, care being taken to pro· 
tect the eyes against flying splinters. Dip the object in thin 
gum water and shake the powdered glass over them. When 
dry, handsome bouquets can bl' arranged. 

Chloride of calcium is such a deliquescent salt that it at
tracts enough moisture to prevent glue from cracking. 
Glue thus prepared will adhere to glass, metal, etc. , and can 
be used for putting on labels with danger of their dropping 
off. 

A correspondent of the English Mechanic gives the follow
ing directions for fixing pencil d rawings : " Lay the drawing 
on a sloping board, and pour boiling water gently over it ; 
this will remove all superfluous particles of lead, and will 
bring some of the size in the paper to the surface ; boil some 
isinglass or gum arabic in water to make a very thin size ; 
pour it out on a flat dish to cool ; run the drawing through 
the size, taking care that every part is well wetted ; then lay 
it on a board to dry. The size should be so thin as to feel 
just a little sticky between the finger and thumb when cool. 
If too thick, it will be seen on the drawing after it is dry. I 
have tried many ways of fixing drawings, but have never 
found any to equal this. " Another writer says : " The best 
solution to fix drawings  is that made with gum tragacanth. 
It sizes the paper ; it fixes the pencil drawings ; it does not 
chip when wetted ; it enables you to continue the drawing 
afterwards if desired ; and it is possible to color over it. " 

Salicylic acid, until r€cently not found outside of chemi
cal laboratories, is now coming largely into use as an antisep. 
tic and as an agreeable substitute for carbolic acid. We give 
a variety of new recipes for its employment, taken from vari 
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ous sources : A very simple and most useful ointment, which 
answers admirably in some affections of the skin, is formed 
of t drachm to a drachm of the acid to 7 drachms of simple 
ointment. A liniment of salicylic acid and olive oil (2 
drachms of the acid to 8 ozs. of oil) will be found of much 
effacacy in burns. Soak lint in the liniment and apply to 
the suppurating surface. Professor Will, of Aberdeen, who 
has tested this in some severe cases of burns, commends it 
strongly in the Lancet. For cancllrous sores, Thiersch recom
mends dusting with pure acid ,or with equal parts of the pow
der and starch ; or powder formed of charcoal and the acid 
might be employed for the same purpose, or for dusting over 
poultices applied to sloughing surfaces. Another oint
ment is made of : Sperm oil, 1t drachms ; oil of theobroma, 
2+ drachms ; salicylic acid, from t to 1 drachm. This 
forms a thick paste, which should be thickly spread on 
lint. The heat of the surface acting on the oil of theo
broma, a diffusible ointment is formed, which is a suitable 
application when it is desired to have the discharge thor
oughly saturated with the antiseptic. An ointment less easi 
ly acted on by the body heat consists of sperm oil and paraf
fin, of each it drachms ; oil of theobroma, 2 drachms ; oil of 
almonds, 1 drachm ; salicylic acid, from t to 1 drachm. 

DECISIONS OF THE COURTS. 

U nited States Circuit Court---Eastern DlI!Itrict of 
Mis sonri. 

PA'l'E�T S A F E  FILLING . -UNI'l'ED STATES A N D  FOREIGN SALAMANDER FELT

ING COMPANY VS. NATHANIEL A .  HAVEN. 

rIn Equlty .-Before Treat . .  T . :-Decided October 27, 1875 . ] 
A composition having been descri bed In a prior patent , one Wil D applies 

it to a new use cannot claim the composition as hjs invention . 
The court cannot take notice of what was not set up in answer against 

plaintiff's patent . 
The legal rule is that. prima facie, a reissue is for the same invention 88  

that ol'iI<inally patented .  
Section 4 . V16 o f  the Revised Statutes o f  the United States prohihits, in a 

reissue. not only tlle introduction of new matier, but aIElo tlJ C cIl 1arg t'llJ ellt 
of the original claim growing' out of the subsequen t adVtlD cement ot the 
art. This rule controls both the Patent Office and the courts .  

Every patent , as to novelty or  utni�Y, depends on the state of the  ar t  at 
the time of the claim made or patent Issued . 

By new matter is not meant merely the introduction of a new inJ!redient 
in a patented compOSition, but any change in the original specification and 
claim, whereby a new and substantially different compOSition and results 
are secured .  
T

\��r� fs' � case in equity for an alleged infringement of several patents, of 
which the Salamander Company is assignee .  

The reissued patent, No . 4 . 134, dated September 27. 1870, is in rei ssue €f 
October 5 ,  1869, for a composition or cement composed of l ime putty, as  
described. with paper pulp or other suitable fibrous non- conducting mat e-
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any other suitable fibrous non-conducting substa1?-ce .  as a rna) ellal for pre
venting radiation from heated surfaces, or as an mgredient jn any compo
sition used for such purposes .  

It  is al Leged that this patent was antiCipated by FrenCh ' s  patents ,  Sep
tember l--l 1869. which were for the same purposes as the foregoing. Patent 
A (94 882) was for a composition of crusned asbestos mixed with an alkaline 
silicate and B (94 , 883) an improvement on A,  by adding to the mixture a 
vegetable substance , as sawdust and other woody matter, to make a lighter 
aDlh

c;::fs:ri.e
c
�g

tl
J!lins . No. !'l .951 , dated June ?o, lS74. of �riginal paten t 

dated April 14, 1858 , is for crushed asbestos and lIme mixed WIth water to be 
3,p��i:�'efence is mainly for want of �ovelty-that t�e inye�ti9�s claimei 
by plaintiff's were antiCipated , etc ,  Whatev�r there l S  in plttmtlfts' patents 
for which defendant is to be held as an Infringer consists of lIme putty 
mixed with non-conducting fibrous material. The subsequent patents on 
which they rest are for lime putty and crushed asbestos .  

It seems, from the evidence , that pl.aintlffs are assignees ?f the French 
atent also but it is not set upin the bIll, though mentioned In the amend

�d answer �s anticipating the Bissell and RUey and. also l,he H.iley patents. 
While some of the Johns patents are set out , the reIssue above is not men-
tl�������h�r���

e
�Ur80ry examination of the case, that . if the Johns reis

sue (not nientioned in toe answer) , No . 5 . 951. of June 30, 1874, relates back 
to Apri1 14, 1868. the plaintiff's' patents as to asbestos and lime putty were 
antiCipated .  So, if plaintiffs c}aitp. all non-conducting fibrous substances 
mixed with lime putty, the claIm IS too hroad. 

If each reissue relates to the date of ,the orIginal patents, then the Johns 
atent anticipated those held by plaintIffs ; and, although .TohDs did not spe

�ifiCany state the use for non-radJation, etc . ,  tne plaintiffs cannot. because 
of the new use to whieh they apply the comp.ositien ,  claim that they were 
tbe first and original inventors of the compos.ltion .  

The court, however , cannot take notice of what was not set up against 
Pl����'s;t8:�

e
a��' was* before the court previously. it was suggested. that if 

the reissued Johns patent was valid ,  plaintiffs' patent was anticjpated, and 
the attention of counsel was also called to the fact that the reissues to Johns 
ha.3y

n�ir���:�t
t 
gf'counsel, those reissues. are now befo!e the court, as if 

made before this suit wa.B brought , and.as If tully set �p In defence .  
The only additional pomt, therefore. IS as to the valJdltv of the J ohns reo 

issue in question, which is ror preClsely the same.com�oupd as tl,lat clalmed 
and used by plaintlffs. The legal rule is that, pr''tma Jacte, a reIssue is for 
th same invention as tha.t originally patented. 

�ection 4',�16, of U .  S .  Revised Statutes, copied from. the act of 1870, pre
scribed for what 'Ond under wnat. circumstances a rClssue may be bad. 

The repeated decisions by the conrts . and especially by the United States 
Su reme Court, tn the 1st. 17th, and 19th Walla.ce, indicate with suffiCient 
dts�inctness that not only ne� matte� shall be Introduced, but that an en
largement of the original claun groWlllg out of the subsequent advance of 
the art is not to be tolerated . The reason of the rule 1� obvious �  Every 
atent as to novelty or utilay depends on the art at t�e tIme of claIm made 

�l' patent'issued j and therefore , If a party"afte.r learmng from a. subsequent 
advancc of the art, the worthlessne�s of hIS orIginal in-yention,Is to be per
mitted to claim a reissue incorporatmg what.-was not orIginally in his mInd, 
and what bad been afterward suggested to hIm o�ly by advances in the. art 
made by others, then he could , It may be . even WIthout any J.1ew ip,ventlOn , 
o erride all the elements which w ould serve to test the validIty of the new 
a;plication . In other wordS ,  having procure� a wortbless patent, a�d bav� 
tng subsequently learnea from the advanclDg art how, by chan�lllg �he 
t ms of hiS patent, it could be made of value, he 'Yould, if a rC!ssue Iller 

d'n the new matter were permttted, have the r�Iss.ue not only relat,e ���i t� the date of the original patent ,  but absorb wlthm Hs priv�leges .  ap 
suhsequent matterH wholly unknown to and unthough t of by hIm orlgI-
na

f�iiB rule controls both the Patent Office and the courts . Ne)'" matter 
t t be introliuced. By new matter IS not meant merely the mtroducmus �� new ingredient in a patenteEl composition, but any change in the 

�i:i�i�al specification and clai�, whereby a new and substantially dIfferent 
composition and results are secured. . . 

Such is the reissue in question . .  It.1S not only for a co�positlOn essen
tially different. bl!t for OIle not WIthIn the purpose for WhICh the original 
invention was deSIgned . 

The plaint,iff iS entitled t� a decree. 
Subhequently the follOWIng decree was entered on l'ecord : 
This cause coming on to be heard upon the pleadmgs, eX!libits ,  and proofs 

herein was argued by counsel , and thereupon, upon �onsldt::ratlon thereof, 
the court doth order, adjudge] and de�rce that the saId several letters put
ent mentioned and descrIbe� In the biP of complaint herein are gooq and 
valid III law ; that the plaintiffs are entItled to the exclusive nse and rIghts 
under the same j that toe said defe�dant: by �he use, manufacture: a�d sale 
of the patented improvement descr�bed �n saId letters patent, has Infringed 
u on the exclusive rights of tlle plalllt1fts under t1J.e same . _ 
�t is fnrther ordered, adjudged, and decreed that the saId 4efendant , hIS 

a ents, clerkS. servants. and workmen, a�d all and, eyerr ot them be, and 
tKey are hereby, enjoined .and !eFtrained trom makmg, selling, using, or in 

manner whatsoever dlSpOsmg of any composil ion for coverjng steam 
�
nhers and for other p�rpose8, embracing the patents or improvements of 

:p��mtiits in their said bIll of complaint set forth . It is further ordered, ad
Judged. and decreed that defendant pay the costs herein to be taxed, and 
that execution issue tHerefor . . 

LBam/uel S. Boyd for complaInants . 
Kellogu and Fenton for respondent . ]  

U nited States Circuit Court-··Dlstrict ot' llIassachu
"eUs • 

COPYRIGHT CASE . -SAMUEL .E. LA.WRENCE V8. JOSEPH E. CUPPLES et al. 

[In equlty .-Before SHEPLE Y ,  J .-Declded October, 1875.] 

B"'b�';�J�jn�n� is the puhllsher of a book called " The Advertiser and Col
lector' s  Chart " WhlCh he  has duly copyrIghted III accordance with the 
provisions of the act of Co�gress, and WhICh he has the exclusive rlg.Jt of 
publiShing .  h d h th f th Tl e Dubli cation 1s a monthly chart, puoUe: e eac mon or e purpose 
of a\{Yertl S ir:g lZeneralJy, aL d ahO contains. in a tabular form. a list of 
d btors whose biJls cannot 'be col1t'cted a�ter due effort ,  alphapetlcalJy e 

D ed iving the Il ames Bud address ot the debtor and cI ednor. the 
���u�t 'of�he claim, and in some instances the discount at which the claim 
w¥h�

e
hm
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gl�

r
o��raint alleges that the defendants have published a book 

entitled • � The New England Mercantlle Guide . "  wbich is a copy of and 
from the tabular Hat above described and prepared b}' Samuel E. Law
rence, the complainant, and that It adopts the plan of Lawrence ' s  work in 
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arranging the names and residences Of debtors and creditors, and In stating 
the amounts, and in the objects and purposes of said arrangement. 
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that the complainant can have any valid copyright for any arrangement of 
the names at debtors and creditors, or any other classes of persons , or for 
stating amounts ,  or any other purposes of arrangement . 

Tt�e publication of the complainant is clearly one of that class embracing 
dictwuaries, dIrectories ,  catalogues, maps ,  and similar publications where 
the same aOUIees of information being open to all , the author, by his copy
right only, protects himself from a piracy of his own labors by a copy from 
his publication, but cannot exclude others from publishing similar maps or 
charts from their own sUl'veys , or similar directories or catalogues, the re
sult of their own labors and compilations, without copying the copyrighted 
publication. or avalling themselves of the labors of the author or compiler .  

Although tne  plan or  arrangement of  a book may be secured to  the author, 
i f  it be the product of his own genius, there does not seem in this case to 
be anything in a mere list of debtors and creditors, with their residences, 
and amounts and value of debts, which possesses any buch novelty of plan 
or arrangement as would preclude any other person from making and lJub
lishing from his own independent sources of information similar lists. 

The question is correctly stated. bv tb e learned counsel for the complain4 
ant to be whether the defendants have use� the plan , arrangements, and 
Illustrations of the complainant as the model of their own book,with col or
able al(erations and varlations only to disguise the use thereof, or whether 
the work is the result of their own labor, skin, and use of common Jllate� 
rials and common sources of knowledge, and the resemblances are either 
:�6�:,

n
itJ, 

�Ko 
'j
rl'ing from the nature of tne subject. (Curtis on Copy-

Although many of the same names , reSidences, and amounts aopear in the defendants' as in the complainant ' s  tables, the answer positively de
nies that they were copIed, and the uncontradicted proof is that they were deriveu from independent sources of information . One of the defendants 
testifies that the names of debtors are bills placed in defendants '  hands for 
collection . and that a great many of the subscribers (creditors) are persons 
they were doing business with previously to complainant' s  pubUcatfon, and that they Wf:re obtained through their canvassing clerk .  The list of names 
marked as IdentICal in the two publications are test11ied to have been in 
possession of defendants previous to the publication of complainant' s  
. .  guide " or  of  defendant' s  H chart . "  

There i s,  no eVidence, therefore, o f  any infrIngement of any rights secured by his copyright to the complainant. 
Bill dismissed with costs . 
[ G. D . . Jfoore . for complainant .  
O. S. Kn app and C. J. Brook8, for defendant. ]  

-----------------_ .. _-- -
NEW MECHANICAL AND ENGINEERING INVENTIONS. 

COMBINED LIFE BOAT AND TRUNK. 

Wilson E Facer, Toronto, Ont., Can.-The object of this inven
tion is to provide a combined trunk and lifeboat for the -use of 
travelers upon sea-going vessels, which, as a trunk, occupies no 
more room than the ordinary traveling trunk, and yet, in the event 
of a disaster, is capable of being unfolded and extended, so as to 
form, with a suitable covering of rubber canvas, a convenient and 
effective lifeboat. The invention consists in a rectangular frame 
and lattice work about the size of a trunk, made lightly of steel 
and provided with hinged doors, wbich constitute the trunk or the 
middle portion of the boat. The stem and stern is constructed 
alike of a hinged folding frame at each end of the trunk portion. 
which, together with the said trunk portion, is provided with piv� 
oted folding ribs, which, when the frames are extended and braced, 
and the ribs opened, form the skeleton of a lifeboat, whicb is to be 
covered with heavy duck or canvas, coated with rubber. 

IMPROVED CAR AXLE. 

Simon Hall and Samuel L. Hall, Ahnepee, Wis.-The object of 
this invention is to enaNe the wheelS to be adjusted on the axle to 
conform to different widths of gage which exist on some of our 
railroads without change of truck. When the wheel is to be ad
justed to a narrower width of gage, a sleeve is screwed back, and a 
sectional washer, made of two semi-sections suitably connected by 
dovetails, plaeed between the outer end of hub and collar. The 
sleeve is then screwed up, so as to force the loose wheel and 
wllsher firmly in position, the joints of the hub, washer, and collar 
being closed by the elastic packing rings to retain the oil. 

IMPROVED BALE TIE. 

Virgil F. P. Alexander, Greenville, Miss.-This is an improved 
bale tie for packing cotton and other articles capable of baling ;  
and i t  consists of a buckle with smtable slots attached to one end 
of the band, in connection witb suitable fastening buttons for at
taching the slotted end of the band by passing over the same and 
through the slot of the buckle. 

IMPROVED CROSSCUT SAW HANDLES. 

Lewis Shepard, Mace, Ind . ,  aSSignor to hlmselt and DaVId W. 
Kennedy, same place.-The ohject of this invention is to ill1prove 
the construction of the crosscut saw handles for which letters 
patent were granted to tbe same inventor October 5, 1875, so as to 
enable the handles to be readily detach ?d, to allow the saw to be 
drawn out of the kerf lengthWise, and to enable the handles to be 
adjusted in or out upon the saw. The invention consists in the 
curved and straigbt handles, secured to each other at their upper 
ends, and provided with bolts at their lower slotted ends, in com
bination with the saw blade. 

DOOR FRAME AND JAMB PLA'l'E FOR FURNACES. 

James C. Longland, Rome, N. Y.-Hitherto door frames and jamb 
plates for furnaces bave been made of cast iron , the door frames 
having a small pipe cast into them, for the passage of water ' but 
the intense heat of the furnaces acting on the inside of the

' 
door 

frame, and the outer side being kept much cooler by the action of 
the water, causes an irregular expansion of the cast iron, and, con
sequently, breakage, after which the water must be stopped, and 
the deor frame Boon burns out and must be replaced with a new 
one. Jamb plates are usually made of cast iron and cooled by the 
action of blast supplied by a blower. Plates thus constructed and 
cooled are of short duration. In the present invention the bottom 
plate is of wrought iron, being forged into onc solid piece, having a 
chamber for a water passage. The cover to said water passage is 
tongued and grooved to make watertight joints. The side posts are 
also made of a solid piece of wrought iron, connected with the plate 
by a screw thread, to make watertight joints. In the top plate also 
of solid wrought iron, is cut a water reservoir, which is conn�cted 
witll one of the posts by a passage, thereby causing a constant cir
lJulation of water. The jamb plate is also made of solid wrought 
iron, and is cut out from the bottom up to make a water chamber. 
The ends of the jamb plate are beveled to fit, the one to the side of 
the furnace and door frame, and the other to the water bridge bosh 
tbereby forming a complete water circulation all around the fur2 
nace. 

IMPROVED MOISTENING DEVICE FOR GRINDING WHEELS. 

Andrew A. Hazeltine, New Bedford, Mass.-Tbis consists of a 
spring-clamped sponge, which is applied to a movable standard, 
and supplied with moisture from an adjustable fountain arranged 
above the sponge, said fountain having a spout and elastic cover 
to discharge, by slight pressure, a quantity of liquid on the sponge. 
The device forms thus a convenient and readily operated moisture 
for grinding wheels of all kinds, being easily cleaned and applied 
to the point where it is required. 

ELECTRIC RAILROAD SIG NAL APPARATUS. 

Dr. George Whyte, Northview, Scotland.-This invention relates 
to the establishmept of a block system of railroad Signals. It con
sists in apparatus placed upon the train operating in connection 
with apparatus placed upon the roadway or track, through the 
instrumentality of line wires, batteries and semaphoric mast.s, 
whereby a moving train cannot enter upon the block or section of 
track before the preceding train has left it without being notified 
of the fact, both by a stationary Signal upon t.he road and the 
ringing of a bell on the train, which hell always rings when the 
Signal indicates t11e presence of a train upon the section in advance, 

and does not ring when the signal Is down and the preceding train 
has left the section in advance. It also consists in the arrllDgement 
of the devices and circuits whereby each train is made to auto
matically remove its danger signal before going on to the next 
section, whereby the following train is notified of the fact that the 
intermediate section is clear. 

IMPROVED NUT LOCK. 

Samuel A. Brumbaugh, Harrisburg, Pa.-This invention consists 
of screw bolts with nuts which are set into recesses of washer 
plates provided at the under side with ratchet teeth. The wash
ers of two adjoining nuts are connected by a key that enters the 
ratchets by a point and tooth at diagonally opposite ends, and 
locks thereby the nuts. 

IMPROVED MACHINE FOR FORMING PERFORATED LETTERS. 

William C. Robertson and Frederick Pearce, New York city.
By forcing down the free end of a lever, the guide and holding 
plates will be drawn down, forcing pins down through guide and 
bed plates, and through the strip interposed between said plates. 
As the lever is released from the pressure, the plates are raised by 
spiral springs, and by their upward movement draw the pins out 
so that they may not interfere with the putting in and taking out 
of the strip to be perforated. By this construction, by removing a 
detachable plate. the pins may be adjusted to form any desired let
ter or other device. 

IMPROVED ROTARY PUMP . 

William T. Doremus, New York city.-In this rotary pump, the 
fluid is forced through a flexible tube coiled around the face of a 
cylinder, through the hollow journals of which it enters. The tube 
is compressed between the faces of the cylinder to which it is 
attached and of another cylinder. The €ffect is to force the fluid in 

. front of the point of contact out through the discharge end of the 
tI).../Je lJ-Dd form a vacuum in the rear into which the fluid is forced 
by atmospheric pressure, so that there will be a continuous dis
charge. 

IMPROVED METHOD FOR TREATING RAILROAD RAILS. 

Andrew J. Gustin, St. Albans, Vt. -For the purpose of imparting 
the proper camber to a heated railroad rail to compemate for 
unequal shrinkage of the metal while becoming cold, this inven
tor proposes a combination of three pairs of plain rolls, the middle 
one being adjustable and placed slightly out of line with the 
others. 

IMPRO VEl') CASK TILTER. 

Joseph Barton, Hartford, Conn.-This consists of a cask or bar
rel supporting stand that is provided at the rear part with a spring 
bearer that works in a socket h ung to the stand, and tilts the bar
rel when released from tbe socket by a lever device from the front. 
When the barrel is emptied to such an extent that the power of 
the spring equals and gradually overcomes the pressure of the 
liquor still remaining therein, the rear part of the barrel is 810wly 
and imperceptibly raised, and thus the barrel tilted without causing 
the least disturbance in the liquor. 

IMPROVED GRAPPLING HOOKS. 

Gain Beeman and George A. Phifer, Ironton, O.-In this inven
tion the hooks are pivoted to the end of a tube, in which the oper
ating rod is arranged to slide. A spring pawl is fixed on the tube, 
in connection with notches in the lifting rod, by wbich to limit the 
opening of tbe hooks by the sliding movement of tbe rod in the 
tube. The tube may be continuous or sectional, and any form of 
grappling hooks or scoops may be used. 

IMPROVED CAR COUPLING. 

Edward A. Goodell, Tecumseh, Kan.-A drawhead is provided at 
the bottom with a central hook that is curved to guide the enter
ing link and then drop It into a concave rear part. A vertically 
sliding stirrup is guided in top holes of the drawhead back of the 
hook, and seated, when dropped, in a bottom recess. When the 
cars are coupled the stirrup is seated in the bottom recess, so that 
the link assumes its pOSition above the same. For uncoupling, the 
stirrup is raised, which carries the link to such hight that it may 
readily pass out of the drawhead over tbe central coupling hook. 
The raised position of the stirrup may be secured by seating the 
bail in a groove, at the top of the drawhead in front of the stirrup, 
�o that the bail, by its Inclined position, supports the stirrups. 

IMPROVED PUMP. 

John Woodville, Washington, Ind.-With the stirrup of the 
presser, which produces a suction and force action, is combined a 
forked detachable lever handle, attached by a forked sllding lock
piece, to retain the handle flrmly for pumping, and a fulcrum and 
stirrup connecting pivot link to give rigidity and stability to the 
connection of stirrup and handle. 

IMPROVED RAILROAD RAIL JOINT. 

Henry D. Leishman. Yates City, Jll.-This rail-joint clasp consists 
of two separate plates fitted to the base and sides of the rail. One 
extends over the top and along an outer projection of the other, 
and is bolted thereto, while both plates are bolted through the 
webs of the rails. 

IMPROVED ORE CRUSHER. 

Wilson L. Waters, Watertown, Tenn.-This consists in the com
bination, with two interior movable jaws, of a wheel located be
tween the same, and having diametrical cams, or their equivalents, 
whereby the strain upon the wbeel shaft Is neutralized by making 
the working strain simultaneous upon opposite sides of the wheel. 

IMPROVED TREADLE. 

George T. D. Barnjum, Boston, Mass . ,  and Wilhur F. Dial, Mon
treal, Canada.-This invention consists of alternately swinging 
treadles, connected by belts with an intermediate reciprocating 
shaft, that operates alternately, by belts in opposite directions, 
loose sleeves with end eccentrics. The latter engage clutches for 
imparting, by their alternately reciprocating action, continuous 
rotary motion to a flanged fly wheel. 

IMPROVED CAR STARTER. 

Archibald H. Crozier, Carlyle, Ill.-This invention consists of an 
arrangement of apparatus of novel contrivance, whereby a spring 
is employed as the brake to stop the car, and as a means of starting 
it again by the power expended in stopping it, wbich is stored l"lP 
in the spring. 

IMPROVED FJ.OUR AND MEAL BOLT. 

Edwin Slagle and John M. Graham, Albany, Mo.-ThiS consists of 
a flat inclined shaking bolt, in which the cloth is arranged In wave
like form, which greatly facilitates the work. The invention also 
comprises details in the construction and arrangement of the 
sieve ; also knockers for keeping the cloth clean, and also a contri
vance of the bolt to cool the meal. 

IMPROVED MACHINERY FOR SCREW-THREADING WIRE FOR 

UNITING THE SOLES AND UPPERS OF BOOTS AND SHOES 

Edouard Fromentin, Paris, }'rance, assil(nor to Joseph M. V. Du
rand and Joseph Duborget, same place.-This invention relates to 
certain improvements in that class of machines which cut a tbread 
upon a continuous length of wire, insert the screw into the sole of 
the shoe, and cut it off, so as to form a secure fastening in one and 
the same operation. It consists in the means employed for tilting 
the upper pivoted portion of the macbine, so as to bring th9 de
vices down upon tbe sole, In the means for applying the power to 
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effect and definitely control the intermittent rotary move me  nt  
and in  the construction of  the feed for the wire. 

IMPROVED PIPE WRENCH. 

Edward G. Clinch, St. John, N. B., Canada.-The rear parts of the 
jaws are connected by two bars, the ends of which are pivoted to 
the said two jaws to keep them always parallel with each other. 
With this construction, as the wrench is turned, the jaws will grasp 
the object with greater force as more power is applied. 

IMPROVED WINDMILL 

Samuel Shannon, Shelleburg Iowa.--This invention consists of a 
shield on the sliding hub that shifts tbe vanes to prevent the lodg
ment of snow and ice on the shan, which obstructs the working of 
the hub. There is also a detachable and adjustable contrivance of 
tbe eccentric which works the pump rod, to vary the _ Jngtb of the 
stroke ; a wearing plate, to sustain and take up the wear of the 
wheel shaft at the end ;  and a contrivance of the coupling by 
which the vanes that regulate the opening and closing of thc 
wheel vanes are mounted on the machine and connected with the 
sliding hub. 

IMPROVED GRINDING MILL. 

James M. Collier, Gadsden, Ala.-This consists of a novel an d 
ingenious contrivance for adjusting, holding, and regulating a con
cave bed stone to a revolving cy linder. It combines a large nnmber 
of new contrivances, to explain which, clearly, drawings would be 
necessary. 

IMPROVED CENTERING DEVICE FOR GAGE LATHES. 

James E. F. Leland, Bowling Green, Ky.-This device enahles 
blank handles and other pieces of wood to be quickly and accu
rately centered ,  so as to prevent imperfect work and lOBS of stock 
from inaccurate centering, and to increase the working capacity 
of the lathe. The invention consists in the combin ation of a d iEk, 
adjustable guides, and a spring with the mandrel of the lathe. 

IMPROVED HYDRAULIC AIR COMPRE SSOR. 

Frank Laurence, Washington, Kan.-This improved air compres
sor is operated by the direct hydraulic pressure of a limited quan
tity of water, EO that a uniform power may be stored up for various 
working purpOSES. There are two cylinders, to which water is 
alternately supplied from the supply pipe, so as to work the pis
tons, wbich are connected by a walking beam that operates the 
Iillpply valve. A compressing cylinder is arranged above each of 
the lower cylinders, and operated by valves and pistons at tbe up
per ends of the piston rods. The cylinders are connected, by pipes, 
with a receiver into which the air is compressed. 

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 

IMPROVED TOY CAP EXPLODER. 

Charles Coester, Jr., Bridgeport, Conn.-This consists of two 
pieces of metal attached to a string, and so constructed and arran
ged that, on being projected from the hand, they may be caused to 
strike together by coming in contact with another object, or by 
having their motion suddenly arrested by �he strings, and so ex
plode a fulminating powder placed between them. 

IMPROVED PAl'ER BOX. 

Terence Devine, Jr. , Newark, N. J.- This box may be readily and 
securely closed without requirmg pasting. It is made from a blank 
of one continuous piece, with central clOSing tongues and folding 
side fiaps symmetrically thereto. The top of the box is made of 
double sections to be locked by the tongues. The box may be 
printed in any suitable manner on the face and side parts, forming 
a neat and secure inclosure for letter paper, candies, and otber ar
ticles. 

IMPROVED SNOW SHOVEL. 

Eugene Campbell, South Westerlo, N. Y.-The invention consists 
inthe combination of runners witb the blade of a shovel. The for·s 
mer prevent the edge of the blade from catching upon the seams 
of a metal roof, or upon inequalities in a cement roof, and thus 
portect the roof from being injured. 

IMPROVED GLOVE FASTENING. 

Frank G. Farnham, Hawley, Pa.-A plate having a rack is secured 
to one side of the wrist of the glove. A second plale, attached to 
the other side, is provided with vertical lugs that are connected by 
a pin. On this pin slides a lever, having a spur, and foleed so as to 
form a loop to receive said pin. The operation is as follows : In 
order to fasten the glove, the lever is slid forward until tbe fold 
strikes the pin, and then raised into a vertical pOSition, so as to be 
passed tbrough the eye of the rack plate. The lever is then slid in 
ahorizontal direction over the pin, until the spur catches in a tooth 
of the rack. 

IMPROVED INKSTAND. 

Jerome Kidder, New York city.-This portable inkstand is com
posed of a tube or elongated ink reservoir, having a filling and de
livery orifice in its upper Side, at or near one end. It is adapted for 
carrying in the pocket. 

IMPROVED ROWLOCK. 

Frederic A. Gower, Providence, R. I.-The invention is intended 
to increase the speed and improve the convenience of racing boa ts 
with outriggers, by providing them with rowlocks tbat prevent 
wabbling, crabs, and other interruptions. It consists of a rowlock 
of novel shape, that is mounted by ball and socket joint on tbe 
supporting sbaft, which connects and binds directly the four rods 
of the outrigging, in connection with one screw nut. 

IMPROVED GAS REGULATOR AND PURIFIER. 

Eli T. Booth and Daniel J. Esser, Mauch Chunk, Pa.-The inven
tion consists in using gasoline and charcoal in the purification of 
gas by arranging it between perforated plates, one of which is over 
the space wherem the gas enters, and the other just under the space 
wherein the purified gas is collected before use. 

IMPROVED SIGNAL HEAD LIGHT FOR LOCOMOTIVE S. 

John V. Slusser, Louisville, Ky.-This inveotOl proposes to com
bine the signal lights with the head lamp of the locomotive, so tha 
they rcceive their light from the bnrner of the head lamp. The 
invention consists in the arrangement of one or more short tubes 
applied to the head light of a locomotive, said tubes to be fitted 
with movable caps with colored glass for signals. The engineer 
can thus at any time, on receiving orders on the road, change with
out delay the solid caps which Glover the lamps to transparent glass 
ones, which give the siguals without having the trouble to light the 
signal lamps now in use. 

IMPROVED FUR· CUTTING KNIFE. 

William F. Hoffman, Brooklyn, N. Y.-This consists of a gang of 
knife blades, fixed at Euitable distance apart in a frame, to which 
they are pivoted at the end of the shank. Between pivots they are 
fixed adjustably on a clamp screw, so that the blades can be readily 
adjusted to set the points all in the same plane from time to time, 
as they wear away irregularly. The cutter is designed for cutting 
the fur into narrow strips for trimming and tke llke, which is now 
done with one blade only. 

IMPROVED METHOD OF MANUFAC'IURING FLOATS. 

Linn B. Benton, Milwaukee, Wis.-This is a float made of spun 
hemispheres forc£d on a beveled connecting band, and soldered at 
the joint witha galvanic copper solution. 
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!B.u�tnt�� and fJltt'�O'ual. 

The (JhaJrge flYT InsertJimt undM" this he<ul is One Do/,.. 
!air a Line. If the Notices exceed Four Lines, One 
DoUmr and a Half per Line wiU be charged. 

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

$1,000 for any Chum equal t o  the " Prize." A. B .  
Cohu, 197 Water st . ,  New York . 

Baxter Wrenches fit peculiar Comers where no 
other wrench answers . Greene, Tweed & Co. t 18 Park 
Place, New York. 

To Manufacturers seeking foreign trade-Agen
tleman of extended So. American travel, speaking Span
Ish and Freoch, seeks employment durIng the Centen
nIal , or to travel. C. E . , 619 Walnut St. , Room27, Phlla . 

M'f'rs of Shafting, Pulleys and Hangers, address, 
wIth lowest price Hst, the Dueher Watch Case Manufac
turing Co . ,  CIncInnati, O .  

Swimming Shoes-Pat'd Nov. 2 ,  1875. Will sell 
Patent, or have them made on royalty. O. G. Ahlstrom, 
104 center St. , New York. 

Wanted-A good 2d hand Steam Engine, Cylin
der 18 In .x36 In. ; Band Wheel , 12 or 13 ft .x26 In . face . 
Address, with full partIculars, N. W. Rohlnson, P. O . 
.Box 775, BurHngton, Vt. 

Linen Hose for Factories-l, 1�, 2 & 2� inch. 
At lowest rates . Greene , Tweed & Co . ,  18 Park Place. 

Meter and Yard Comparing Rods, Meter Sticks, 
and Meter Scal.s of every description, at KeulIel & 
.Esser's , 111 Fulton St. , New"York. 

Wanted-2d hand 20 to 24 in. Swing Lathe, Bed 12 
ft . ; Screw-Cutting ; good order. Address S. J. Bene
dict. East Randolph. N. Y .  

Wanted-Position t o  build intricate experimen
tal machinery, or charge in general machine shop, by a 
driving man. Address C .  F. B . ,  280 Henry St. ,  .Brooklyn. 

Parties about to build, write Pugsley, 6 Gold St., 
N .  Y .,for price Wheelbarrows,Plcks,Shovels,Sandscreens. 

American Agency in London will push sales of 
any really good article ; first class references . Address 
Europe, Box 5,315, Post Ofllce, New York. 

Who Sells an Automatic Table Fly Brush ?--
J. W. T . ,  Savannah, Ga . 

Wanted-A thoroughly competent Machinist as 
Foreman In a shop employing 2Q.W 30 hands In tbe man
ufacture of Speclaltles� '  Address, giving references, 
Athol Machine Co . ,  Athol, Mass . 

Burglar Alarm, Door and Window Fastening
Sent by mall on receipt of 75 cents . C. H .  Fowler, Ros· 
Undale. Mass. 

Propeller Engine, 7x8, and Steam Boiler fo'l." Sale 
by E. A. Pope, Box 2739, Boston. :Mass . 

For Sale ' 36 in.x16� ft. Lathe, $400 ; 25 in.x12 ft. 
Lathe & Cbuck ,390 ;  IS ln.x12 ft . Lathe. $250 ; 15 1n .xS ft. 
Lathe & Chuck, $175 ; Fox Lathe, $200 ; 8X ft. Planer, 
$425. Shearman, 45 Cortlandt Street, N ew York. 

300 new and second hand machines of every de
scription for sale at low prIces . Send stamp for our List 
No. 5 , just printed, fully describing each machlne, statlng 
just what you want. Don't buy until you look over our 
list. S. C. ]<'orsalth & Co. ,  Manchester, N. H .  

" Abbe " Bolt Forging Machines and " Palmer " 
Power Hammers a specialty. Send for descriptive Usts 
with reduced prices .  S. C. Forsalth & Co. , Manches
ter. N. H .  

Engineers, Read about .Allen Governor, on our 
last page . Send to ],Ir. Allen for circular. 

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

File-cutting Machines. C. Vogel, Fort Lee, N. J .  
Yacht & Stationary Engines, Sizes 2, 4 ,  6 & 8 H.P. 

Best for Price. N. W. Twiss , New Haven, Conn . 
Inlayin� and Fret Sawing in Wood, Shell, Metal, 

&c . See Fleetwood Scroll Saw, page 188 . 
Shingles and Heading Sa wing Machine. See ad

vertisement of Trevor & Co. ,Lockport, N. Y. 
Painters, Grainers, &c., send for Circulars and 

Sample of first class & quick Graining, done wl,hmy per
forated Metallic Graining tools. J .J" Callow,Clevel 'd,O. 

Seeds & Implements-200 Illustrations-just out. 
Mailed on receipt 2 3c . stamps .  A. B. Cohu, 197 Water 
St. , New York. 

" Wrinkles and Recipes" is the best practical 
HandOOok for Mechanics and Engineers. Hundreds of 
valuable trade suggestion., prepared expressly hy cele
brated experts and by correspondents of the .. Scientific 
American ."  250 pages . Elegantly hound and mUB
trated. A ,plendld Christmas gift for workmen and 
apprentices . Mailed. post pain, for $1.50. Address H .  
N.  Munn.Publlsher. P O .  Box 772. New York city. 

Wanted-Every Machine Shop to send for one of 
Gardiner ' s  pat. centering and squaring attachments for 
Lathes .  On five days ' trial, to be returned at our ex
pense If not satisfactory. 700 one Inch shafts centered 
and squared up per day. Price $35. R. E. State & Co . ,  
Springfield, Ohio . 

Family Dish Drainer-Shop right deed and pat-
ternsl$10 per year. J. R. Abhe. Lawrence, Mass. 

Solid EmeryVulcanite Wheels-The Original Solid 
Emery Wbeel-other kinds Imitations and Inferior. Cau
.Ion-Our name Is stamped In fuU on all our best Stand
ard Belting, Packing, and Hose. Buy that only. The 
oest Is the cheapest. New York .Belting and Packing 
Company. 37 and 88 Park Row. New York. 

Steel Castings, from one lb. to five thousand Ibs. 
Invaluable where great strength and durability are reo 
qulred. Send for Circular. Plttshurgh Steel Cas tlng 
Co. ,  Plttsbnrgh, Pa. 

Hotohkiss Ail' Spring Forge Hammer, best In the 
market. PrIces low. D. Friable '" Co .. • New Haven. Ct. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& WlIIlams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Wronght-iron Beams, etc., see adver
tisement. Address Union Iron Ml11s, Pittsburgh, Pa. , 
for Utbograph , &C. 

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sbeet metal . Fine Gray Iron Castings 
to order. Joh work soUeited. 

Amerioon Metaline Co., 61 Warren St., N.Y. City. 

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

Hydraulic Presses and Jacks, new and second 
hand. Lathes ana Machinery for Polishing and Bufllng 

Metals. E. Lyon, 470 Grand Street, New York. 
Spinning Rings of a Superior Quality-Whitins

vllle Spinning RIng Co . ,  Whltlnsvllle , Mass. 

For best Bolt CUtte�, at greatly reduced prices, 
�dress H. B • .Brown '" Co . ,  New Haven Conn. 

Diamond Tools-J. Diokinson, M Nassau St., N.Y. 
Temples and Oilcans. Draper, Hopedale, Mass. 

:Peck's Patent Drop Press. Still the best in use. 
Address Milo Peck. New Raven, Conn. 
All Frnit-can Tools,Ferracute W'ks,Bridgeton,N.J. 

J titufifit �mtritau+ 

C. M. will find a recipe for filling for wood 
on p. 315, vol. 30.-J. E. M. will find a recipe for 
chicken cholera medicine on p. 395, vol. 3O.-A. G. 
will find a good recipe for mucilage on p. 196, vol. 
M.-H. C. S. can bronze castings by the method de
scribed on p. ll, vol. M.-A. B. R.'s discovery of an 
electric phenomenon is similar to A. S. G. 's, ex
plained on p. 186, vol. 34.-W. L. D. will fiud direc
tions for repaidng the silvering of his mirror on 
p. 267, vol. 31.-R. S. can coat cellular substances 
with si!ver by tbe process described on p. 203, vol. 
3t-P. & L. cannot use the electricity from a belt 
economically. See p. 10, vol. 3i.-J. C. C. will find 
on p. 203, vol. 3i, particulars as to molding wax for 
electrotyper's use.-T. E. L. will find diractions 
for staining wood in imitation of mahogany on p. 
170, vol. 34.-C. W. K. will find a full description of 
Dr. Crookes' torsion balance on p. H9, vol. 34.-E. 
B. and others will find full directions for making 
an !'eolian harp on p. 315, vol. 33.-A. A. H. will 
find directions for making a battery for medical 
purposes on p. 196, vol. 27.-T. H. H. can utilize 
mica scraps by the method described an p. 42, vol . 
25.-W. F. S. will find a description of an incuba
tor in a forthcoming number.-J. L. R. Jr. , will 
find on p. 42, vol. 26, directions for fastening leath
er covers to iron puUeys.-W. W. N. will find on 
p. 202, vol. 30, directiol'l� fOf, painting tin roofs.-R. 
J, O'C. can fasten rubber covers to wooden spindles 
with good glue.-O. B. F. will find airections for 
amalgamating zincs for batteries on p. 27, vol. 30.
J. M. will find that timber will bend more easily if 
keptfor some time in boiling water.-J. T. S. will 
find a description of malleable cast iron on p. 138, 
vol. 29.-H. E. will find directions for making arti-. 
ficlal stone on p. 113, vol. 24.-J. P. will find direc
tions for making citrate of magnesia on p. 203, vol. 
34.-E. C. B. will find a practical recipe for tinning 
iron castings on p. 362, vol. 31.-R. C. M. will find 
directions for soldering gold on p. 2,n, vol. 28.-T. 
P. F. willfind formulas for calculating the strength 
of boilers on p. 186, vol. 32.-W. T. D. will find di
rections for bluing steel on p. 123, vol. 31.-J. E.M. 
will find directions for preserving natural flow
ers on p .  204, vol. 28.-J. J. will find directions for 
putting a white enam@led surface on iron vessels 
on p. 362, vol. 32.-C. H. R. will find directions for 
melting rubber on p. 119, vol. 28.-J. W. B. will 
find directions for browning gun barrels on p. ll, 
vol. 32.-H. C. S. will find directions for electro
silvering on p. 362, vol. 31.-E. D. will find a de
scriptIOn of the sand blast process, which is pat
ented, on p. 195, vol. 27.-L. L. F. will find a de
scription of the gyroscope, on which the toy 
which he describes is founded, on p. 91, vol. 31.-C. 
R. will find directions for utilizing leather shavings 
on p. 1OO, vol. 25.-A. P. will find directions for var
nishing violins on p. 281, vol. 26.-A. L. S. can run 
solder into thin bars by the method deSCrIbed on 
p. 282, vol. 31.-W. C. W. will find a description of 
testing lubricating oils on p. 360, vol. 33.-J. W. V. 
will find directions for lighting gas by electricity 
on p. 4, vol. 29.-J'. A. will find a good recipe for 
stove polish on p. 169, vol. 33.-F. C\-. P. will find an 
explanation of the theory of color on p. 180, vol. 
33.-A. B. can blacken the inside of brass tele
scope tubes by the method described on p. 362,vol. 
25.-J. O. will find on p. 27, vol. 34 , directions for 
making mucilage for postage stamps.-J. P. J. will 
find directions for making battery carbons on p.  
187, vol. 32.-T. H. R. can ascertain the amount of 
moisture in the air by using a hygrometer. See p. 
409, vol. 32.-W. S. can season his wooden hubs by 
the process described on p. 58, vol. 32.-G. W. S. 
will find a recipe for cement for rubber on p. lt9, 
vol. 28.-H. E. J. must use Indian and Chinese ink 
for Patent Offic@ drawings.-W. W. will find, on 
reference, that the absolute zero of temperature, 
and the shrinkage of gases when cooled, are dis
cussed on p. 170, vol. 32.-J, W. J. will find a recipe 
for stencil ink on p.  273, vol. 28.-C. H. C. will find 
directions for calculating the speed of pulleys, 
etc., on pp.26, 73, vol. 25.-G. B. F., C. E. C.,K. Q.X., 
and J. A. have sent correct answers to W. C. S.'s 
problem published on p .  107) vol. 34. The replies 
sent by S. R., M. A. C. , and C. F. E. are erroneous. 

(1) G. D. T. asks : 1. What is the actual 
horse power of a steam engine to x 14 inches, run
ning at 215 revolutions per minute, with a bOiler 
pressure of 60 1bs., cutting off at i ?  A. A test 
would be necessary before this question could be 
answered. 2. Can the exhaust steam pipe on an 
engine be turned into the smoke stack without in
jury to either? A. Introduce the exhaust pipe so 
that it discharges upward, in the middle of the 
smoke stack. 

(2) F. E. H. says : Please give me a recipe 
for making Pharoah's serpents. A. The gennine 
ones are simply sulpho-cyanlde of mercury made 
up by means of gum water into the form of cones, 
pillS, or cylinders. They are stili made and sold, 
on a small scale, in this city. We are not aware of 
any law specifically referring to thflm. Several 
substitutes for the dangerous mercury prepara
tion have been proposed, but the snakes they pro
duce are not so life-like nor so big. The follow
ing is said to be the best imitation : Take white 
sngar 3 parts, bichromate of potash 2 parts, salt
peter 1 part. Pulverize separately and mix inti
mately ; finally press the mixture into small paper 
cones. 

(3) E. L. S. asks : What diameter and pitch 
of propeller would you advise for a boat 58 feet 
long, 7� feet beam, with 3� feet draft of water, 
engines having 6 x 8 Inches cylinders ? A. Diam
eter 3� feet, pi tch 4� to 5 feet. 

(4) R. S. B. asks : I have some liquid which 
is neither good old hard cider, for it has a vinous 
taste, nor yet is it good vinegar. How can I con
vert it into good marketable vinegar ? A. Pre
pare a large barrel, with a false bottom having a 
number of holes bored through it. Place this in 

the barrel about six inches above the real bottom, 
and fill in above the false bottom to the top of the 
barrel with good, well burnt charcoal, in coarse 
powder. Moisten the charcoal thoroughly with 
Bome of the cider, cover the barrel with a piece 
of felt or woolen goods, and allow to remain un
til there is a perceptible rise in the temperature ; 
then add the cider in such a manner as to keep up 
a constant percolation of the fluid through the 
charcoal unW the process is complete. The vine
gar may be drawn off from a spigot at the bot
tom. 

(5) R. J .  C. asks : How much power is there 
in an overshot wheel propelled by a spout of water 
12 inches wide by 3 inches deep ? A. A good over
shot wheel may give %; of the whole effect of the 
water. 

(6) F. O. says : P. is testing a boiler with 
water from a pipe showing a pressure of 60 Ibs. 
The boiler being filled, the gage shows 5 Ibs. The 
gage is half way from top of boiler : now, if the 
pressure be added from the pipe, should the gage 
on the boiler show 60 or 65 Ibs. ? I claim the cause 
of the 5 lbs. pressure is due to the weight of water 
above the gage, and must be added to the 60 Ibs.,  
and make the gage say 65.  P. says the 6 Ibs.  has 
nothing to do with it; the pressure must be 60 lbs. 
Who is right ? A. If the pipe enters the boiler at 
the lowest point, according to the data furnished, 
the pressure at the highest point of the boiler 
would be 60 lbs., and the gage would show a press
ure of 65 Ibs.  

(7) C. G. N. asks : How large a boat will a 
3 horse power engine propel, with side wheels ? A. 
Make her from 20 to 25 feet long. Good friction 
gearing is preferable to ordinary toothed wheels. 
Side wheels give very satisfactory results in 
smooth water. 

(8) R. B. H. L. asks : 1. What kind of can
non is used for chain shot ? A. Chain shot have 
ordinarily been fired from a smooth-bored gun; but 
we believe that occasionally a peculiar form of 
gun has been employed, consisting of two barrels, 
slightly diverging at the muzzles and having a 
common vent. 2. How many kinds of cannon 
have ever been used ? A. Cannons are generally 
classed as muzzle and breechloaders, with smooth 
bore or rifled barrels. 3. If a cannon 1 inch bore, 
70 feet from a target, be loaded with 100 No. 1 
shot, to what width would the shot spread ? A. It 
is impossible to give a definite answer to this ques· 
tion, since, as you must be aware, the difference 
in the performance of different guns, in this re
spect, is very marked. 

(9) T. D. and others.-There is no work on 
taking the buckle out of saws. It is an art known 
only to saw makers, and attainable only by long 
practice and a thorough knowledge of the princi
ple upon which saw plates are worked in order to 
impart that strain upon different parts so as to 
overcome the expansion by centrifugal force 
caused by the velocity of the saws in use.-J. E. 
E. , of Pa. 

(10) D. W. W. asks : 1. Is it possible for 
boiler tubes to get heated to the point of produc
ing a spheroidal state when the proper supply of 
water is kept up in the boiler ? A. Experiments 
seem to show that, in order that water may as
sume the spheroidal state, a small quantity must 
be dropped upon a plate which is heated to a 
higher temperature than the boiling pOint of tbe 
water. 2. What is the lowest temperature at 
which the spheroidal state can exist in the case of 
iron and water, and how is it affected by pressure? 
A. Under atmospheric pressure, the temperature 
required is about 2900 Fah. In a boiler properly 
deSigned, the temperature necessary for the 
spheroidal state could not be produced, if the or
dinary water level was maintained. We have, 
however, occasionally seen boilers in which the 
circulation was so poor that tubes were burned 
out when apparently covered with water. 

(11) W. C. B. asks : 1. Is it practicable to 
pump water through a pipe 150 feet long, it being 
level from the pump to the well, which is 18 feet 
deep ? Yes. �. Is it better to have the pipe high
er at the well than the pump ? A. Lay the pipe as 
straight as possible, with the highest point at the 
pump. 3. Should there be a check valve at the 
well ? Yes. Put it at the bottom. 4. What sized 
pipe should we use ? A. A 2 inch pipe. 

(12) S. H. S. asks : What is the matter with 
our stove ? When the damper was closed, the 
draft went around under the bottom of the stove; 
when the draft is all closed, the smoke or some
thing else will condense into liquid and run 
through the chimney, through the upper floors, 
and into the room below. A. This may be owing 
to some peculiar kind of fuel you are bUrning, 
which you do not specify. When the draft is 
closed the flue soon becomes cold, and the air car
rying the smoke precipitates its latent moisture 
upon the sides of the fiue ; the moisture naturally 
carries the particles of unburnt fuel with It. If 
this is the cause, a more free draft would abate the 
difficulty. 

( 13) M. B. says : I have a boat 50 feet long 
and 10 feet wide. The engine is 8 x 9 inches. What 
size and pitch of wheel should I use ? A. You can 
use a wheel 3� feet in diameter, with 5 feet pitch. 
In general, a wheel that is properly proportioned 
for speed is likewise suitable for towing. 

l14) J. J. says : It is claimed that the out
side horse,in plowing a circle, commencing in the 
center, gains only so much as he gains in tbe first 
round and no more, as the inside horse follows all 
the time after. Others assert that the outside 
horse gains each round plowed,and will gain in each 
round so long as they continue plowing in a Circle, 
and that each and every day the outside horse has 
traveled the farthest. Which is right ? A. This 
is a very pretty question, of little or no practical 
importance; and we therefore forego the satisfac
tion of answering it, and throw it open to the com
petition of those who may be interested in finding 
a soluti'>n. 
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(15) M. J. asks : What is the method of 

testing hydraulic cement for water ? A. It con
sists in gaging a small quantity of the dry powder 
with water, and immediately immersing it in wa
ter. If the sharper edges crack or break away 
after a short time, the cement is too hot or fresh, 
or is inferior in quality. 

(16) J. H. D. asks : What weight can an 
average horse raise, if hitched to a rope, the rope 
to pass over a pulley, and the weight attached be
low ? A. The following table, given by Mr. Traut
wine, furnishes a fair statement of average re
sults, the speed of horse being miles per hour, 
and the traction in Ibs. : 
Speed . Traction. 

%; . . . . . . . . . . . . . . . . . .  333 
1 . . . . . . . . . . . . . . . . .  250 
1 )4 . . . . . . . . . . . . . . . . . .  300 
1� . . . . . . . . . . . . . . . . . .  167 
1%; . . . . . . . . . . . . . . . . . . 143 
2 . . . . . . . . . . . . . . . . . .  125 

Speed. Traction . 
2)4 . . . . . . . . . . . . . . . .  111 
2� . . . . . . . . . . . . . . . . .  100 
2%; . . . . . . . . . . . . . . . . . . 91 
3 . . . . . . . . . . . . . . . . . .  83 
3� . . . . . . . . . . . . . . . .  71 
4 . . . . . . . . . . . . . . . . . .  63 

(17) J. A. K. asks : What causes an explo 
sion when water is pumped into a hot boiler ? Is 
it the sudden generation of steam, or does the 
boiler crack ? A. When an explosion takes place 
under such Circumstances, steam is formed rapid
ly; and the iron, weakened by overheating, cannot 
resist the pressure. 

(18) J. W. A. McC. asks : By what rule can 
I find out what quantity of water will be supplied 
by a wooden pipe, with a 3 inch bore, having a 
head of water of 250 feet, the length of said pipe 
being about 10 miles ? A.If we knew all the parti · 
culars of the case, we could only give you approx
imate rules; and it would be useless to attempt to 
furnish information from the meagre data you 
have sent. We hope to treat of matters of this 
kind, in special articles, before long. 

(19) R. E. B. says : If I take out a water 
wheel 10 feet in diameter, and replace it with one 2 
feet in diameter, using the same quantity of wa
ter, do I gain any power ? A. Not from the fact 
of its being larger. If the new wheel is a better 
one than the other, per Be, there will, of course, be 
a gain. 

(20) T. A. B. asks : Should the b alance 
wheel of a gig saw or vertical re·sawing machine 
and the gate and connecting rod of the same form 
a perfect balance,to prevent thump or jar ? A.Ver
tical resawing or other rapidly operating machine
ry should be balanced so as not only to counter
act the weight of the gate or frame and connect
ing rod, but also tbe momentous force, and this 
latter depends upon the velocity at which it is run .  
I know of no established rule for accomplishing 
this. About the only way that I know of to get a 
perfect counteraction is to construct the balance 
wheel with more counteracting weight than is 
really required. Then remove the surplus little 
by little until the machine mOVE S properly.-J. E. 
E. , of Pa 

(21) W. M. K. asks : '£0 what extent, if any, 
will air in an open inverted vessel, mingle and 
pass off with a current of water when deeply im
mersed and under a pressure of 500 Ibs. to the 
square-foot ? Would hydrogen or some other gas 
remain longer unchanged in bulk than atmospher
Ic air ? A. Either the air or hydrogen will be ab
sorbed much more readily by the water, under 
the�e Circumstances, than under ordinary press
ure. 

(22) G. H. says : I have in my cellar a hori
zontal single flue boiler for the generation of 
steam for heating purposes. Trouble seems to 
be caused by a sluggish combustion. It does not 
smoke nor emit gas ; but no matter how much 
coal is put in at one time, the fire burns dull, and 
it is difficult to raise 3 1bs. of steam and hold it. 
The flue fills with soot quickly, which hangs in fes
toons, indicating that there is no draft. A. Your 
description will not enable us to help you very in
telligently ; but we would recommend that you 
see whether the chimney, per 8e, is in good work
ing order. 

(23) H. F. J .-We cannot estimate the per
formance of your engine and boiler accurately 
from the data sent. If you will put a check valve 
on the end of your pipe, we think you will have 
no more trouble. 

(24) O. K. and others ask : 1 .  How is the 
focal length of a microscope lens calculated ? A. 
Focal length is reckoned from the center of the 
combination. 2. How can I test lenses fot' chro
matic faults ? A. The only test for achromatism 
is the color ; if there is no color, the lens is achro
matic. The best len ses are made of two kinds of 
glass cemented together and burnished in the 
cell, there being no necessity for remOving them. 
3. How can I ascertain and compare the powers 
of microscopes ?  A. In comparing the magnify
ing power of microscopes, opticians generally have 
agreed to consider 10 inches as the distance of dis
tinct vision ; then by comparing the real size of 
the object with the apparent size of the image at 
a distance of 10 inches, the magnifying power is 
easily determined. See p.  25, vol. 33. 

(25) G. W. S. asks : What should I put on 
a wooden plug joint to harden the wood (poplar, 
bass, or lime) and at the same time to keep the 
joint from moving when fastened in by a screw at 
right angles to the plug ? A. Powdered resin 
might answer your purpose. 

(26) G, W. J. says : 1. I am running a pair of 
high pressure engines, 15 x 28 inches, with 100 Ibs. 
steam, at 150 revolutions per ,minute. These en
gines are both connected to the same shaft, with 
a fly wheel only 3 feet in diameter but very heavy. 
On the crank shaft is a cog wheel 2 feet in diame
ter, geared in another wheel on a countershaft, 5 
feet in diameter, or � to one. Connected to this 
countershaft is a screw 10 inches in diameter, with 
square thread of 1)4 inch pitch, or 9� threads to 
the foot, running through a cast iron nut. How 
much thrusting pressure do we apply to that nut ? 
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A. The greatest pressure on the nut will be be
tween 9 and 10 times the maximum pressure on 
the crank pins. 2. Would a cast steel nut work 
better and cooler than a cast iron or gun metal 
one ? A. With sufficient bearing surface, we think 
you will find cast iron a satisfactory material for 
the nut. 

(27) W. H. asks : Is there any rule for the 
weight of green pine timber ? What is the differ 
ence in weight between green timber and dry tim
ber ? A. It would be impossible to answer these 
questions very exactly, without experimenting iu 
each special case. Dry white pine weighs about 
25 1bs. per CUbic foot, and green pine from 30 
to 37. 

(28) J. B. K. asks : 1. Which is the best for 
a base to plate on (for such articles as spoons and 
forks), nickel silver, white metal, or albata ? A. 
All these alloys are good for the purpose. 2. Of 
what metals are these different bases composed ? 
A. Nickel silver is a variety of German silver, of 
which many kinds are in use. The following is a 
good one for plating on : Copper 55, nickel 2i, zinc 
10, tin 3, and iron 2 parts. White metal comists 
of : Tin 82, lead 18, antimony 5, zinc 1, and copper 
4 parts. Albata is another name for German sil
ver. 

(29) W. H. E. asks : What should be the 
number of revolutions per minute of a screw pro
peller in a model 3 feet 6 inches long, to gain the 
maximum speed ? A. The question is too indefin
ite. Probably you could not get a correct solu
tion in any way but by experiment. 

(30) W. G. M. says : 1. I have become near
sighted, my eyes being in different degrees affect
ed. I can see to read well at the common reading 
distance, which does not seem to be the case with 
others I havp noticed similarly afflicted. What 
has caused it, lamplight or too constantly looking 
at near objeets ? A. The natural eye has the pow
er to cause the front of the crystalline lens to be
come more or less convex as objects looked at are 
nearer or farther from it. In your case that pow
er appears to be lost by over exertion in looking 
at near objects. 2. Can my sight be restored ? A. 
Probably it can, with proper care and rest. 3. 
In looking at distant objects I am compelled to 
partly close my eyes, when the object� become 
far more distinct. Why is this ? A. In closing 
the eye, the light passes only through the cen
tral portion of the lens, and this part is of long
er focus. 4. Will the use of glasses strengthen 
the eyes, or cause a growing necessity for them ? 
A. If used constantly t"hey will not be likely .to 
remedy the defect. 5. Would their use have a ten
dency to make both eyes alike ? A. Probably not. 
6. Should they be worn continually ? A. No. 

(31) G. C.  asks : Is the steamer Great East
ern constructed so as to be divided in any number 
of parts, each part to sail independently on enter· 
ing a small harbor or in case of a rough sea ? A. 
If it ever was constructed in this manner, the 
matter was kept a profound secret. 

(32) J. P. W. says : In Science Record for 
1874, on p. 574, are directions for making a porta
ble field camera obscura. I have followed the di
rections, hut it will not work, as the lens will not 
throw the image downward. A. The difficulty 
probably is that the lens is n�t long enough in fo
cus. The distance from the center of the lens to 
the mirror and thence to the paper should be the 
focal length of the lens. It will not be practica
ble to use a lens of a shorter focus than 2 feet. 

(33) C. K. asks : 1. Will a good achromatic 
object glass of 2 inches diameter and 3 inches fo
cus, with an eye lens of � inch focus, make a tel
escope strong enough to see the phases of the 
planets Venus and Mercury ? A. Yes. 2. Will it 
show the globular form of Jupiter and the ring of 
Saturn ? A. Yes ; with a steady atmosphere you 
should see the belts on Jupiter also. 

(34) J. M. T. asks : 1. I wish to make a tel 
escope. Which will be the cheapest, a refiecting 
or refracting telescope ? A. In small telescopes 
there is not much difference. 2. What will an ob
ject glasB, 2� inches diameter, of 44 inches focus, 
cost me? A. About $20. 3. What power would it 
stand ? A. A power of 150. 

(35) C. R. says : It is desired to surround 
upright cylindrical stoves by shields to protect 
woodwork, etc., from the intense heat radiated. 
Can you suggest some Simple and efficient form 
and material ? There should be a door to permit 
the introduction of coal. A. Sheets of zinc will 
be the best, unless you require an ornamental ef
fect. In the latter case, use Russian iron. 

(36) J. M. G. says : A steamboat boiler is 
filled to top of steam chimney with water, and 
shows 5 lbs. pressure on the steam gage from 
weight of water in pipe connecting the gage with 
boiler. In testing the boiler to 60 Jbs. water press
ure, will it be necessary to show 65 1bs. on the gage 
in order to have 60 1bs. on the boiler ? Will the 
gage show 5 lbs . more than a gage placed at the 
pressure pump ? A. When there is a pressure of 
60 lbs.; at the highest point of the bOiler,'underthe 
circumstances stated, the gage will indicate 65 
lbs. , and the gage in pressure pump will indicate a 
still higher pressure, if, as is generally the case, it 
is subjected to the action of a still higher column 
of water. 

(37) A. N. asks : How can I write or draw 
on smooth plates of zinc, and afterwards etch the 
marks in with acid ? A. Mix 1 part strong nitric 
acid and 100 parts water : pour over the plate, and 
let it run to and fro. Wash with water, and pour 
weak gum water over the plate. 

(38) X.X.  X. asks : How can I make a good 
olE'ate of soda ? A. Oleic acid forms two classes 
of salts, normal and acid. The normal salts of the 
alkalies are the only soluble ones. They form 
soaps, and by the evapora tion of their aqueous so
lution may be obtained in the oondition of an 
amorphous ma�s. The isolation of oleic acid in a 

state of purity Is a mattsr of some difficulty, ow
ing to its tendency to combine with oxygen. To 
obtain pure oleic acid, olive or almond oil is sap
onified with potash ; the soap is decomposed by 
tartaric acid, and the separated fatty acid, after 
being washed, is heated for some hours in the wa
ter bath, with half its weight of lead OXide, previ
ously reduced to a fine powder. The mixture is 
then well shaken up with about twice its bulk of 
ether, which dissolves the oleate of lead and leaves 
the stearate ; the liquid after standing for some 
time is decanted and mixed with hydrochloric acid; 
the oleic acid thereby eliminated dissolves in the 
the ether, and the etherial solution) which rises to 
the surface of the water, is decanted, mixed with 
water, and freed from ether by heat The acid 
may now be converted into soap by the addition 
of pure caustic soda, which is afterwards separa
ted from its aqueous solution by the addition of 
chloride of sodium, and pressed to remove excess 
of moisture. O wing to the strong affinity of the 
llquid acid for oxygen, as prepared by the above 
method, it has a brownish color and a slight odor. 
Ree answer to A. B. C. , below. 

(39)  A. B. C. asks : Can oleate of sod a be 
maiJe chemically pure ? A. If absolute purity be 
requisite, try the following : Redissolve the oleate 
of soda, as obtained by the above method, in water 
that has been boiled for some time to expel all the 
air, and again decompose with tartaric acid in ves
sels filled with carbonic acid gas. Allow the acid 
to settle, decant the supernatant liquid, and wash 
with water free frem a.ir. Then add a large ex
cess of strong ammonia, aaJ,when solution is com
plete, preCipitate with chloride of barium. The 
oleate of baryta thus formed is dried and boiled 
with alcohol. During this operation the salt 
melts and forms a viscous liquid, but a portion of 
it is dissolved, and is deposited in crystalline plates 
as the liquid cools ; these are again crystallized 
from alcohol, and on decomposing them with tar
taric acid pure oleic acid is obtained. 

(40) W. S. D. says : 1. A church is being 
heated by a hot air furnace, but there is a fault in 
the ventilation, which is effected by one large pane 
in each window hanging on a swivel. When the 
church cools, there Is a cold damp air, and the fur
n ace draws cold air from the inside of the church. 
A. The supply of fresh air to the furnace should 
be taken from the exterior of the building, by 
means of an enclosed shaft, which may be con
structed of matched boards for the most part, be
ing of brick near the furnace. Place a valve, or 
shutter on pivots, within the shaft,to close it when 
required. Additional openings for ventilation 
should be provided at the ceiling. 

(41) J. F. B. asks : 1. Is it necessary that 
the wires of a galvanic battery be copper, or will 
iron wire do ? A. Not absolutely necessary; but 
as the conductivity of copper is about seven times 
greater than that of iron, it is better to use cop · 
per. 2. Is the vapor of a battery, consisting of 
copper zinc plates, poisonous ? A .  No. 

(42) X. Y. Z. asks : 1 .  How is an ohm, in 
electricity, measured ? A. An ohm, the unit of 
electrical resistance, is roughly pquivalent to 
1 foot 1'9 inches in length of German silver wire of 
No. 29 British Association gage. It would not do, 
however, to place much dependence on its accur
acy as thus determined, as the resistances of vari
ous samples of wire vary considerably. Standard 
copies of the ohm are supplied by various foreign 
manufacturers of telegraph apparatus, and pOSSi
bly, also, by some American houses. 2. How are 
the connections made in the open circuit system 
of telegraphy ? A. The key is provided with 
both front and back contact points. At terminal 
stations the line is connected to tbe key lever; one 
pole of the battery and the back contact point are 
connecte 1 to earth) and the opposite pole of the 
battery to the front contact of the key. Except 
when the station is transmitting, the lever is al
lowed to remain constantly on the back contact. 

(43) B. S. S. asks : 1. How long will a silver 
solution hold its strength ? A.The cyanide solntion 
should last for months if kept,as much as possible, 
from the action of air. 2. Ought it be bottled 
when not in use ? A. Yes. 

(44) C. R. asks : Th9 quality of the mag
net is destroyed by fire. Does this magnetic prop
erty of the iron impart itself to the fire ? If not, 
what becomes of the magnetic property ? A. The 
attractive property of a magnet is supposed to de
pend upon a peculiar arrangement of the mole
cules of which it is composed. Bodies capable of 
becoming magnetic offer more or less resistance 
to an arrangement of this kind. We may, there
fore, assume that the molecules of a magnetic 
substance are in a state of strain. Heat reduces 
the conditions of restraint by imparting motion to 
the molecules, and thus allows them to resume 
their former position. 

(45) C. A. H. asks : How can I make an el
ectrical machine capable of giving the same pow
er as a Bunsen battery ? A. The ordinary electri
cal machine is not capable of producing a current 
equal to that from a Bunsen battery. A stick of 
shellac rubbed with flannel, however, will produce 
a greater tension, but the current from such a 
source is infinitesimal. A magneto·electric ma
chine would cost more than the battery. 

(46) W. R. asks : 1. What are the best 
width and thickness of single steel horseshoe mag
nets that will do to form a compound one ? A. 
Make the width about iii' of the length, and the 
thickness J4 the width. 2. Of what size should 
single electro-magnets be to form a compound 
one ? A. An electro-magnet, such as used for the 
sounders or registers in telegraph offices, will be 
found sufficient. 3. How shall I temper the mag
nets ? A. For permanent magnets use the best, 
fine grained steel; temper as high as possible, and 
then draw, by heat, to a violet straw color. 4.How 
many feet of wire are required to �aturate single 
bar magnets to form a oompound 10 or 12 inches 

long ? A. An electro-magnet, charged by two or 
three Daniell cells, will answer the purpose. 

MINERALS, ETC.-Specimens bve been reo 

ceived from the following correspondents, and 

examined, with the results stated : 

L_ L.-It is possible that the mineral was eucair
ite, with which it agrees in physical character ; 
but the amount did not suffice to determine its 
chemical constitution. Will you send about 8 
grains of the mineral, free from the gangue ?-H. 
M. W.-The scale consists chiefly of carbonate of 
lime and sesquioxide of iron. The color does uot 
indicate anything injurious.-L. C. T.-Send us a 
spec;men of your mineral, and we will tell you 
what it is. 

COMMUNICATJONS RECEIVED, 
The Editor of the 8CIENTIFIO AMIilRICAN ac

knowledges, with much pleasure, the receipt of 
or!g!nal papers and contributions upon the follow
ing subjects : 

On a Car Brake. By M. M. S. 
On Problems in Gunnery, eta. By R. H. 
On a Cannon Musical Instrument. By H. M. B. 
On Belting. By E. H. D. 
On a Geometrical Problem. By J. D .  L. 
On the Mississippi Improvements. By B. J. B., 

and by O .  P. S.  
On the Moon. By J. A .  S. 
On Employers and Employees. By O. O. T. E. 
On a Solar Phenomenon. By J. C. 
On Another Explosion. By H. I. F. 

On Transplanting Trees. By C. E. H.  
Also inquiries and answers from the following :  

C .  A .  W.-R. F .  F .-D . L .  W.-J . L .  R .  B .-" . W .  
-W . R . -C .  D .-S . H .-A . F . -W. C .  I . -E .  W .  

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries faU to appea. 

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

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

Hundreds of inquiries analogous to the follOwing 
are sent : " Who sells machines for recutting 
hand saws ? Who sells pure bred poultry ? Who 
makes brass castings ? Who makes cider mills 
that grind and press at one operation ? Whose is 
the best boiler for generating steam to heat water 
in a tank ? Who sells platinum, and what is its 
cost ? Who sells machinery for working small 
screw propellers by hand power ?" All such 
personal inquiries are printed, as will be Observed. 
In the column of " Business and Personal," which 
Is speclallv set apart for that purpose, subject to 
the charge mentioned at the head of that column. 
Almost any desired information can in this way 
be expeditiously obtained. 
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C arbureter. J.  R.  Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 054 
Ca rbureter; J. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 078 
Card grin ders , bearing for, F .  McCOl mick • • . • . .  174 \ 271 
Carpet fastener, F. O. Clark . . . . . . . . . . . . . . . . . . . . .  174 . 063 
Carriage spring, T. F. Moore . . . . . . . . . . . . . . . . . . . . . .  174,2"IR 
Censer, J .  J .  Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 . 213 
Charcoal and acetiC acid, etc . ,  H. M. Pierce . .  _ , .  174, 292 
Churn power, P .  H. Cutniskey . . . . . . . . . . . . . . . . . . . . .  174 ,121 
Cigar mold, N .  D u  Brul (r) . . . . . . . . . . . . . . . . . . . . . . . . .  6 , ;67 

Cigarettes, machine for trimming, A. Montes . . . . 174, 277 
Cloth, finishing, C . E .  Scrlmgeour . . . . . . . . . . . . . . . . .  174 , 308 

Clothes line, L. Swett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 ,166 
Clutch, friction, E . Reynol d s  . • • . • . . . . . . . • . . . . . . . . .  174 , 303 
Clutch, friction, J. Turner .  . . . .  . . . . . . . . . . . . .  . . . . .  174 , 324 
Clutc h ,  pulley, D. W. Burnham . . . . . . . . . . . . . . . . . . . .  174. 190 
Coal scuttle, C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 74 , 314 
Coffee pot . J. McConn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 272 
Comb, B. F. Britton . . . . .  . . . . .  . . • • • . . . . . . . . . .  174 ,059 
Comh, C. H .  N oyes . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  174 , 084 
Cork, composit e .  W .  King . . . . . . . . . . . . . . . . . . . . . . .  174,260 
Corn popper, C.  O .  Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 150 
Corpses,  cooling board for, N .  T .  Shaw . . . . . . . . . . .  174 , 311 
Corset, M. Cohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 , 190 
Corset spring, J .  Day . . . • • . . • • • . . • . . . . . • . . • . . . . . .  , 174 , 208 
Cracker machIne, D .  M. Holmes . . , , '  . . . . . . . . . . . . . .  174 , 244 
Cultivator, 11 .  S. Tarkington . . . . . . . . . . . . . . . . . . . . . . .  174, 320 

Cultivator, rotary , G. E. Hopkins . . . . . . . . . . . . . . . . . 174 , 245 
Curry comb , C. B. Bristol (1') . . . . . . . . . . . . . . . . . . . . . .  6 , 956 

Curry comb , T. J. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 , 329 
Demijohn, G .  W .  Banker . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 104 
Designs upon hard surfaces, ll. C. Tilghman et ale 174 , 167 

Door, check , E. W. Chamberlain . . . . . . . . . . . . . . . . . . 174 , 195 
Door closer, J. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 ,165 
Dredging bucke t .  T. Smith . . . . . . . . . . . . . . . . . . . . . . . 174 . 315 
Dress shield , C. J. Wilber . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 099 
Eaves trough , W. F. Moulto n . . . . . . . . . . . . . . . . . . . . 174, 281 
E lectrical connecting post, .1 . Kidder . . . . . . . . . . . . 174, 258 
Electrical switch and cut·out , S. D. Field . . . . . . . . 1 i 4 , 128 
Elevator , M. L. Wyman . . . . . .  . .  . . . . . . . . . . . . . . .  174 , 172 
Elevator, hydraulic, �I . L. Wyman . . . . . . . . . . . . . . . . 174, 171 

Embalming apparatus, G. T. Parker . . . . . . . . . . . . . .  174 , 085 
Embroidery frame , E. W. Karkcr . . . . . . . . . . . . . . . .  174 ,342 
Engine regulator, electric. S .  D .  Field . . . . . . . . . . .  171, 127 
Excelsior, plane for making, A. K. Hall . . . . . . . . . . 174 ,234 
Fare register, W. H. Hornum . . . . . . . . . . . . . . . . . . . . .  174,246 
Feed cutter, E. R.  Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174. 235 
Fence post,  E. R. and O. L. Pinney . . . . . . . . . . . . . . 174 , 294 
Fence p st, E Powell . . . . . . . . . . . . . . . . . . . . . . . . . .  174 ,296 
File· cuttlng machine , F. H. Brown . . . . . . . . . . . . . .  174 , 060 
Filtering apparatus, L. Prange . . . . . . . . . . . . . . . . . . 174 , 297 
Fireman ' s  suit, J. W. Ostberg . . . . . . . . . . . . . . . . . . . . .  174 , 286 
Flooring , E. M .  Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 261 

Fruit jar stopper , W. Vom Hofe . . . . . . . . . . . . . . . . . . . 174, 327 
Furnace for portable bOilers, W. J. F .  Liddell . .  174 . 139 
Furnac e ,  metallurgiC , �T . Williams . . . .  o • • • • • • • • • • •  174, 100 
Furnace front, C. B. Marthens . . . . . . . . . . . . . . . . . . .  174 , 143 
Furnace s ,  pushing tubes into,  etc . •  S . I P .  Tasker 174. 321 
Furniture ,  etc, joint for, T. L. Luders . . . . . . . . . .  174 , 266 
Gag e ,  T. S. Dlsston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 , 211 
Gage , recording steam , J .  B .  E d son . . . . . . . . . . . . . . 174 ,125 
Game apparatus, F. Tros . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 108 
Gate, G. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 226 
Gate, D . H .  Rime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 , 259 
Gate,  Mil1er and Hillson . . . . . . . . . . . . . . . . . . . . . ' . . . . .  174 , 276 
Sate,  farm, W .  Hullett . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  174. 249 
Gold from quartz, obtaining, T. H. Cobley . . . . . . . 174 , 118 
Qovernor, B. W .  Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . 174, 254 
Grain binder, J. Garrard . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 225 

Grain binder, J. A .  Kay . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 ,255 
Grain cleaner, E .  W. Johnson . . . . . . . . . . . . . . . . . . . . . 174 , 253 
Grain drill, T. A. HIlI.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174,242 
Grain drills , teeth for, A. H. Dixon . . . . . . . . . . . . . .  174 , 06 7  

Grappling device a n d  fruit p icker, J .  F .  Adams . . 174 , 102 

Graver holder, C. M. Howard . . . . . . . . . . . . . . . . . . . .  174 , 136 
Gun , machine, W. Gardner . . . . . . . . . . . . . . . . . . . . . . . . 174 , 130 

Hame fastener, J . E .  Newcomb . . . . . . . . . . . . . . . . . . . . 174 146 
Harness.  O. C. Eastman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 , 124 
Harness saddle tree, E. M. Kinne (r) . . . . . . . . . . . . .  6 , 960 

I N D EX O F I NVE NTION S  Harrow, P .  Pfeifer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 ,089 

Harrow, co nvertible rotary, T. Woo dward . . . . . . . 174 , 387 FOR WHIOH 
Letters Patent of the United States "",ere 

Granted In the Week E nding 

February 29, 1876, 
AND EACH BEARING THAT DATE. 

[ThOBe marked (r) are reissued patents . 1  

Alarm electric burglar, W. H.  Rodgers . . . . . . . 174 , 156 
Alarm

' 
electric fire , W. Gates . . . . . . . . . . . . . . . . . . . .  174, 070 

Auge; earth, A. W. Morgan . . . . . . . . . . . . . . . . . . . . . . .  174,083 
Badge : H. H. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 , 162 
Baking sprinkling attachment, A. Rannle . . . . . . . . 174 , 300 
Bale tie , J .  A. Bostwick . . . . . . . . . . . . . . . . . . . . . . . .  174,109 
Bale tie, J. R. and H. A. R. Horton . . . . . . . . . . . . . .  174 , 247 
Bale tie, D .  H. Mathias . . . . . . . . . . . . . . . . . . . . . . . . . . . 174, 082 
Barrels, finishing, E. W. Gillman . . . . . . . . . . . . . . . . . . 174 , 228 
Bearing, anti- friction, A. G. White . . . . • . . . . . . . . . .  1 74 , 331 
Bed bottom, E. P .  Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . 174, 062 
Bed bottom , P. C. Hard . . . . . . . . . . . . . . . . . . . . . . . . 174 .236 
Bed bottom, spriug, J .  E. Lord. . . . . .  . . . . . . . . . . . .  174 , 080 
Bedstead. folding, F. M. Kibbey . . . . . . . . . . . . . . . .  174.257 
Bell. door, H. A. Dlerl'es . . . . . . . . . . . . .  . . . . . . . . .  . . .  174 , 210 

Billiard table, J .  Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 , 151 
Bird cage . F. J. Meyers . . . . . . . . . . . . . . . . . . . . . . . 174. 274 
Bleaching extract or hemlock bark, E .  Bradley . . 174 , 110 
Boat an i trunk , combined life, W .  E. Facer . . . . . 174 , 218 

Boller. culinary, C .  M. Garber . . . . . . . . . . . . . . . . . . . . . 174, 224 
Book rack, C. F. Kuhnle . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 262 
Boot counter stiffener. etc . , J. J. Adgate . . . . 174 , 174 
Boot heels, pollsbing, L. Graf. . . . . . . . . . . . . . . . . . . . . .  174 ,231 
Boot neel s .  sllaplng, R .  Taylor . . . . . . . . . . . . . . . . . . . . .  174. 096 
Boot· pegglng machine.  N. B. Dlt Lepine . . . . . . . . . 174 ,066 

Boot shank support , J. S. N elson . . . . . . . . . . . . . . . . . 174,283 
Boot stiffeners, making, W. N. Sprague . . . . . . . . . . 174 , 164 

Boot sample holder, J. D. Bridendolph . . . . . . . . . .  174 , 111 

Boot sole plate, etc . ,  E. S. Perry . . . . . . . . . . . . . . . . . . . 174 ,290 
Bottle corkihg machlne .  F. J. Berry . . . . . . . . . . . . . 174 , 058 

Bottle stopper. A. Luthy . . . . . . . . . . . . . . . . . . . . . . . . . . . 174,268 

Box . W. Von Darteln . . .  . . . . . . . .  . . . . . . . . . . . . . . . . .  174 , 328 
Bridge gat e ,  draw, J.  Schwennesen . . . . . . . . . . . . . .  174 , 307 

Bridge . truss,  S. Conklin. . . . . . . . . . . . . . . . . . . . . .  . . .  1 74 , 120 
Broiler, F. Martin,  Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  174 ,269 
Burner, lamp . W .  H. Parr . . . . . . . . . . . . . . . . . . . . . . . . . .  174, 288 
Button, J. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 161  
Can nozzl e ,  oll , R .  H .  Hasenritter . . . . . . . . . . . . . . . . .  174 , 131 

Can opener, J. S. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 123 

Can � sheet metal, D .  Steiner . . . . . . . . . . . . . . . . . . . . . . 174, 316 
Can, sheet metal, W. A. Wicks . . . . . . . . . . . . . . . . . . .  174 . 334 

Can nozzle, oil , F. W. Wlesebrock . . . . . . . . . . . . . . . .  174 , 333 

Car axle box, C .  H. Cox. . . . . . . . . . . .  . .  . . . . . . . . .  174 , 341 
Car axle box, Robinett, Brown , and Pickett . . . . . . 174 , 306 

Car coupling, C .  H. Briggs . . . . . . . . . . . . . . . . . . . . . . . . .  174 ,187 
Car ooupling, A. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 116 

Car coupling, J. C. Gentry . . . . . . . . . . . . . . . . . . . . . . . . . 174, 072 

Car coupling , W. G. Hawley . . . . . . . . . . . . . . . . , . . . . . .  174 , 1 33 
Car coupling, J. S. Purnell . . . . . . . . . . . . . . . . . . . . . . . . 174 . 299 

Car coupling,  J. A. Vogler . . . . . . . . . . . . . . . . . . . . . . . . .  174 , 326 
Car, feedlng stock" J .  R. McPheroon (r) . . . . . . . . . .  6 , 953 
Cars, grain door for Z. M. Hibbard . . . . . . . . . . . . . . .  174,289 

Harvester, Converse and Smith . . . . . . . . . . . . . . . . . . . .  174 , 119 
Harvester, J .  Werner , Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 174, 330 
Harvester, cotton . Hill and l'ayne . . . . . . . . . . . . . . . .  174 ,243 
Harvester. rake, P . S. Burditt . . . . . . . . . . . . . . . . . . . . 174,189 
H ay lo.der, H. L. Shields . . . . . . . . . . . . . . . . . . . . . . . . . . 1 74 ,094 
Heater, feed water, C. R. Shepler . . . . . . . . . . . . . . .  174 , 312 
Hog cb olera , remedy for, E. Royalty . . . . . . . . . . . . . .  174 , 1 57 
Holst,  safety , S .  E .  Stokes,  Jr . . . . . . . . . . . . . . . . . . . . . 174, 318 

Hydrant , G. C. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 74 , 1 81 
Hydrometer, J . •  J. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 240 

Indicator, station, E. Per,eler . . . . . . . . . . . . . . . . . . . . . .  174 , 291 
Ironing apparatus . G . W .  Cottingham . . . . . . . . . . . . .  174 , 200 
Journal box, W. H. Robinson . . . . . . . . . . . . • . . . . . . . . .  174 . 305 
Kettle, s team, S. W. Chamberlin . . . . . . . . . . . . . . . . . .  174, l!J4 
Knife and spoon, combined table , J. H iggins . . . . 174, 241 
Knife, pocket and draw, J .  W. Peirce . . . . . . . . . . . . . 174,289 

Knife- scouring box. S. M .  Button . . . . . . . . . . . . . . . . . 174 , Hll 
Knobs to spindles.  attaching, H. A. Dierkes . . . .  174, 209 
Lamps ,  gas lighter for street, J, Chapman . . . . . .  174 , 193 
Lamp s ,  sign for street, P. A. .  La France . . . . . . . . . . 174, 079 
Letter box, F. D. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . .  174 , 34Q 
Life preserver, F. M. E n glish . . . . . . . . . . . . . . . . . . . .  174 , 2 17 
Lock, combination , H. Clarke (r) . . . . . .  . . • . . . . . . . .  6 , 959 
Lock, combination, J. McC askey. . . . . .  . . . . . . . . .  174 ,273 
Lock, combinati on seal , H. Clarke (r) . . . . . . . . . . . .  6 , 958 
Lock, door, M. Light . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 ,264 
Lock for drawers, etc . ,  L .  L. Bates . . . . . . . . . . . . . . . 1 74 , 1 82 
Locomotive, W. S. Hudson (r) . . . . . . . . . . . . . . . . . . . . .  6 , 950 
Locomotive firebox, G .  W .  Tilton . . . . . . . . . . . . . . . . .  174,097 
Meat chopper, J. D. Adt . . . . . . . . . . . . . . . . . . . . . . . . . . 174, 176 
lIieats, etc . ,  pres erVing, H. GaulJieur . . . . . . . . . . . . 174 , 071 
Mechani cal movement, T.  O. Perry . . . . . . . . . . . . . . .  174 , 088 
Meter, liquid ,  T .  L .  Witt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 336 
Mill , quartz, S .  H. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . .  174.202 

Mlllstone pick , J .  B Endriss . . . . . . . . . . . . . . . . . . . . . . .  17J , 069 
Moccasin , S .  T. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . . . 174, 077 
Mortising and tenoning machine, G. Benjamin . . 174 , 184 

Mowing machine, J. B. Tinker . . . . . . . . . . . . . . . . . . . . .  174.0�8 

Nail plate feeder, B .  F .  Rice (r) . . . .  . . . . . . . . . . . . . .  6 , 970 
Nut cracker, C. B .  Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 , 1 4 :!  

Nut lock . J .  J .  Adgate . . . . . . . . . . . . . . . . . . . . . . . . . .  174 , 175 
Nut lock, R .  P.  Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174, 323 
Organ bellows, reed, A. Dayton . . . . . . . . . . . . . . . . . . .  174, 207 
Organ bellows, seed, L. K. Fuller . . . . . . . . . . . . . . . . .  174 , 223 
Packing, cylinder piston , C .  H .  Hutchinson . . . . . 174 , 1 37 
Packing piston,  W, W. St. John . . . . . . . . . . . . . . . . . . . 174 , 817 
Paddle wheel,  feathering, R .  Forward . . . . . . . . . . . . 174,220 
Pan, baking, B. P . Fost.er . . . . . . . . . . . . . . . . . . . . . . . . . . 174 ,222 

Paper bOX, G. M. W hite . . . . . . . . . . . . . . . . . . . . . . . . . . .  174, 232 
Pa,per· cuttlng machine, Coffin and Morse . . . . . . . . . 174 , 198 
Pegging machine, W .  G. Budiong (r) . . . . . . . . . . . . . .  6 , 965 
Pencil case extension , C ,  H. Downes . . . . . . . . . . . . . .  174, 122 
Piano Jld support, J .  B .  Shaw . . . . . . . . . . . . . . . . . . . . .  174 , 310 
Pianos, trussed stand ard for, E. Oakley . . . . . . . . . . . 174,284 
Pick, W. L. Cousland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 ,201 
Picks, man ufacture of, J. C .  Klein (r) . . . . . . . . . . .  6 , 951 
Plane for making excel sior,  A. K. Hall . . . . . . . . . . . 174 , 234 
Planter. corn, C. A. And ersson . . . . . . . . . . . . . . . . . . . . 174,179 
Planter, corn, J .  V.  Reams . . . . . . . . . . . . . . . . . . . . . . . . 174,301 
Planter, seed, Hilyard and HOblmer . . . . . . . . . . . . . . . 174 , 134 

Plow, F .  Chevalier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 . 115 
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Plow, A .  H. Piland ......... ... . ..................... 174 ,293 
Plow, W. R. Pool . .  . .... . . . . . . . . .. . . . ... .. . . . . . . . . .  174,295 
Plow, J. W. Wright . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  174 .338 
Plow and cultivator handle, W. S. B.bcock . . . . . .  174,055 
Plow shoulder. Blount and Halman . . . . . . . . . . . .. . . .  174 .185 
Plow, harrow attachment for, Jacobus et al . . . . . .  174,251 
Pocket book lock. D. ]II. Read . . . . . . . . . . . . ..... . . 174.302 
Polishing chuck, E. M. Pomeroy . . . . . • • . . . . . .  , . .. . . 174,152 
Post driver, Shelton and Smith . .  , . . . . . . . . . . . . . . . . .  174,313 
Press, G. B. Boomer . . . . . . .. . . . . . . . . . . . ... . . .. . . . . .  174, 107 
Printing press, J. L. De Huff . . .. . . .. . . . . . . . . . . . . .  174 , 065 
Privies, cleaning. H .  G .  BuIl (r) . . . . . . . . . . . . . . . . . . . 6 .962 
Propeller, endless chain , L. Alvord . . . . . . . . • . . • . .  174,178 
Pulley. F. H. Crafts . . . . . . . . . . . . . . . . . . . . . . .... .. . . . 174 ,203 
Pulley. driving. D. Heer . . . . . . . . . . . .. . . . . . . . . . . . . . 174,238 
Pulley, power transmitting , W. Gooding . . . . . . . . .  174.230 
Pump. W. Adair (r) . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  6.964 
Pump bucl{et. chain, J. A. Churchlll . . . . . . . . . . . . .  174,196 
Pump, pneumatic. T. O. Perry . . . . . . . . . . . .  174,086, 174,087 
Pump. sand , E . F. Andrews . . . . . . . . . . . . . . . . . . . . . . .  , 174,180 
Pnmps, gumcnp for, J. E. Mooney . . . . . . . . . . . . . . . .  174.280 
Purifier, middlings, A. Greenleaf . . . . . . . . . . . . . . . . .  174, 232 
Railway rail, S. Sutton . . . . . . . . . . . . .  , . .  , . . . . . . . . . . . . . 174 , 319 
Railway r.n joint, S . T. Hughes . . . . . . . . . . . . . . . . . .. 174,248 
Rake , horse ,  T. S. Brown . . . . . . . . . . . . . . . . .  174,112, 174,113 
Rake. horse hay, D. D. Dunn . . . . . . . . . . . .. . . . . . . . . . .  174,214 
Hake, horse hay, S. Lessig (r) . . . . . . . . . . . . . . . . . . . . . .  6 ,963 
Refrigerator. J. L. Tucker . . . . . . . . . . . . . . . . . . . . . . .  174,169 
Register foot rest, hot air, J. Keys . . . . . . . . . . . . . . . .  174.256 
Roaster, peanut, M. M. Northrup . . . . . . . . . . . . . . . . .  174 ,147 
Rollers, sanding , G. A. Crocker . . . . . . . .  : . . . . . . . . . .  174,204 
Row lock. T. Dowling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 ,068 
Sad Iron ,S.lisbury& McCahey . . . . . . . . . . . . . . . . . . . . . .  174,158 
Saddle,glg, A. Ortmayer (r) . . . . . . . . .  . . . . . . •  . . . . . . .  6 ,969 
Saddle tree, P. B .  Horton . . . . . . . . . . . . . . . . . . . . . . . . .  174,135 
Safe . fireproof, D. Fitzgerald . . . . . . . . . .. . . . . . . . . . . .  174,129 
Saw, J .  E. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 ,216 
Saw, jlg, E .  H. Benedict . . . . . . . . . . . . . . . . . . . . . . . . . . . 174,105 
Sawmill head block, L. Buzzell. . . . . . .  . . . . . . .  . . . .  174 ,061 
Scale beam, Vol .  W. Reynolds . . . . . . . . . . . . . . . . . . . . . .  174,154 
Scraper, mold board, F. C. Milliken . . . . . . . . . . . . . . .  17,i,145 
Scraper, road , R.  D. London .. . . . . . . . . . . . . . ... . . . . .  174 ,081 
Se.mlng machine , Hlne & Bentley . . . . . . . . . . . . . . . . .  174 ,076 
Seed drll1 and planter, L. L .  H.warth . . . . . . . . . ..... 17<1,132 
Sep.r.tor grain , H. Kurth . . . . . . . . . . . .. . . . . . . .. . . . . .  174,078 
Sewing machine winder, W. 1<: . Browning . . . . . . .  174.188 
Sewlngm.chlne shuttle , .r .  Stamm . . . . . . . . . . . . . .  174 , 095 
Sewing machine shoe, Sawyer &;:�sty . . . . . . . . . . . � . .  174 , 159 
Sewing machine, straW';'C . F. Bosworth . . . . . .. . .  174 , 108 
Sh.ft coupling, H. Albrecht . . . . . . . . . .. . . . . . . . . . .... 17' ,177 
She.rs. etc . ,  reglsterlng;tlcket, R. McCulley . . . . . .  174,144 
Shell, explosive, H. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . .  174,325 
Shoe, R. Van H.verbeke . . . . . . . . . . . . . . . . . . . . . . . .  171 . 170 
Shoe-supportingmech.nlslll, E. Lemercler (r) . . . . ' 6 .968 
Shutter worker. A. W. Se.vers , 2d . . . . . . . . . . . . . . . .  174 ,309 
Sign , street I.mps, P .  A. L. Fr.nce . . . . . . . . . .. . . . .  174,079 
Sod. cask, 1. N. Herrick . . . . . . . . . . . . . . . . . . . . . . . . . .. 174,075 
Spark arrester .nd consumer, W. H. Mollory . . . . .  174, 141 
Stereoscope, A. D.vld . . . .... . . . . . . . . . . . . . . . . . . . . . . .  17<1 ,206 
Stocking, C. E. Wakeman .. . . .  : . . . . . . . . . . . . . . . . . . .  174,339 
Stove, heatlng,C . H. BI.nchard . . . . . . . . . . . . . . . . . . . .  174 ,106 
Stove, heating , C. H. C'stle (r) . . . . . . . . . . . . . . . . . . . .  6 . 966 
Stove, reservoir cooking, Crowley et al . . . . . . . . , .  174,064 
Stoves ,  mlc. light for, J. W. Elliot . . . . . . . . . . . . . . . .  174,215 
Str.lner, r.ln water. W. P. GilL . . . . . . . . . . . . . . . . . . .  174,227 
Str.w cutter, B. Belcher . . . . . . . . . . . . . . . . . . . . . . . . . . .  174,057 
Styptic remedy, B. J. Field . . . . . . . . . . . . . . . . . . . . . . . . .  174,219 
Suspender strap, F. E .  Johnson . . . . . . . . . . . . . . . . . . . .  174,252 
Suspenders , B. J. Greely . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174,074 
Swlng, J .  G. T.ylor .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174,322 
Teeth, Instrument for filling, C .  D. Ludwig . . . . . .  174,267 
Telegraph, fire alarm, J. H. Guest . . . . . . . . . . . . . . .  174 ,233 
Telegraph wires, Isulatlng, J. OImste.d (r) . .  6,954, 6 ,955 
Tinned blank, J. C. Milllg.n . . . ........ . . . . . . . . . . . . .  174,215 
Toy holder, C. F. P.ck.rd . ... . . . . ....... . . .. . . . . . .  174,287 
Toy pistol , O. C. Butterweck . . .. . . . . . . . . . . ....... 174,192 
Toy pistol. S. D. & D. C. Goodale . ... . . . . . . . . . .... . 174,229 
Toy trundle, Long & Eisenhardt . . . . ..... . . .. . . . . . . .  174,265 
Trap , hog, D. M. Crowder ...... . . . . . . . . . . . . . . .. . . .  174,205 
Tre.dles. S. W. Robinson . . . . ..... . . . . . . . . .  174,092 . 174 ,093 
Treadle, M. De R. Spaulding .. . . . . . . . . . . . . . . . . .. . . .  174.163 
Tree protector • •  r. Bry.n . . . . . .. . . . ... . . . . . . . . . . ... 174 ,114 
Trestle ,  J. H. Ernst . . . . . . . . . .. ... . .. .. .... . . . . . . . . .. 174,126 
Tubing, ornamental, J . ]lL Clark . . . . . . ... . . .. . . . . .  174.117 
Tumbler washer. A. D. Puffer Jr . . . . . . .. . . . . . . . . . .  174,090 
Umbrello lock. H. ClarKe (r) . . . . . . . .. .. . . . . . . .. . . . . .  6 ,957 
Valve apparatus, safety, L .  Moore .. . . . . . . . . . . . . . .  174,279 
Valve. globe , J. N. M.tlock (1') . . . . . . . . . . . . . . . . . . . . .  6,952 
Valve , oscllJ.tlng. A. B. Clark . . . . . .. . ... . . . . . . .. .  174,197 
Vehicle axle .nd wheel, B. F. Rlch.rdson . . . . . . . . .  174 ,091 
Vehicle se.t, F .  Oppenheim .... . . . . . . . . ....... . . . . .  174,148 
Vehlcle wneel ,  C. Lea . . . . . . . . .. . . . . . . . . . . . . . .. . . . .. 174,138 
Veneers, machine for cutting , H. T. B.rtlett .. . . .  174.056 
Ventll.tion. honse ,  B. Abr.hams . . . . ... .. . . . . . . . . 174,173 
Ventll.tor, A. J. Robinson .... . . . . . . . . . . .. . . . . . . . . .  174,304 
Ventil.tor for chimneys, L. A. Heard . . ..... .... .. 174.237 
Vessels, rudder Indicator, J. A. Brlebach . . . . . . .  " '  174 ,186 
Wagon .xles, setting, F. B. Humphreys . . . . . ..... 174,250 
Wagon broke, J. L. B.yley .... .... . . .... . . . . . . . . .  174 ,183 
Wagon skein, C .  Park ........ . . . . . . . . .. . . .... ....... 174.149 
Wagon. spring, F. J. Naramore ...... . . . . . . . . . . . .. 174,282 
W.shlng and wringing machine, J.  W. Reed . . .... 174.153 
Watering pots, etc . ,  sprinkler, L • .B. Foss . .. . . . . . .  174,221 
Wheel hub. J. B.lrd .. . . . . . . . .... .... . . . . .. .... . ... 174 , 103 
Whlllletree. P. P. Kunz . . .. . .......... . . . . . . . . . . . . . .  174 ,263 
Whillletree .ttachment, S. G.Pnrinton . . . ... .. . . .  174,298 
Whip socket and rein holder. Woodworth et al .. 174. 101 
Wind wheel , J .  B. Luc.s . . . . . .. ... . . . . . . . . . . . .. . . .  174 , 140 
Windlass etc . ,  J .  M. M.yhew . ........ . . . . . . . . . .. .  174,270 
Window fr.me, J. Skinner . . . . . . .. .... . . . ... . . .. . . . .  174,160 
Window screen, J. S. WIllI.mson . . .. . . . .. . . . . .. 1'74.335 
Wood.c.rvlngdevice , W. H. Doane .. . . . . . . .... .. . .  174,212 
Wood, cutting kindling, E. R. Osgood . . . . . . . .. . . .  174,265 
Wool-washing m,chlne , J . E. Ackroyd (r) . . . . .... 6.961 
Wrench, J. Riley . . . . . . ... ..... . . .... . . ........ .. . . .  174, 155 

DESIGNS PATENTED. 
9,llO.-PAPER BOXES.-tl' .  W. Chandler, Brunswick, Me. 
9,l lL-CHAIRS.-C. A .  Perley, Baldwinsville .  M.ss. 
9.112.-DoOR PLATES .-J. S .  Sh.ddnck. Huron, Ohio . 
9,113.-URINAL.� W. Tweedale, Brooklyn, N. Y .  
9 , 114 .-GLAss PEDESTAL.-T . Atterbury, Plttsburgh ,Pa. 
9 ,115.-CURRY COMB KNOCKER.-C. E. L .  Holmes, N ew 

YorK city . 
9 , 116.-BuTTONS .-W. W. Knight, Brooklyn, N. Y .  
9 , 117.-STREET LANTERN .-F .  L .  Plsch, New York city. 
9,118.-PoCKET BOOK CLASP.-S. Zinn et al., N. Y. city. 
9 , 119.-LA>lp STANDS.-F .  R. Seidenstlcker, West Me· 

riden, Conn. 
SCHEDULE OF PATENT FEES, 

On e.ch Cave.t . . .. . . . . ....... . . . . . . ... . . ... .... . . . . .. . .  $10 
On e.ch Tr.de m.rk . . . . . . . . . ... . . . .. . . . . . . . . . . ... . . . . . .  $2!i 
On filing each appllc.tlon for a Patent (17 years) . • . .  $l !i 
On Issuing e.ch original P.tent . . . • . . . . . . . . . . . . . . . . . . . .  $20 
On .ppeal to Examiners-In-Chief . . . .. ... . . . . . . . . . . . . .  $10 
On .ppe.l to Commissioner of Pate£lts . . . . . . . . . . . . . . . $20 
On application for Reissue . . . . . . . . . . . . . .. . . ..... . . . . .  $30 
On filing a Dlsclalmer . . ....... . ... . . . . . . . .......... . . . .  $10 
On .n .ppllc.tlon for Design (3� ye.rs) . . . . .. . . . . . . .  $10 
On application for Design (7 ye.rs) ... ........ . . .. .. $1!i 
pn applic.tion for DeSign (14 ye.rs) • . . • . . . . . . • . . . • . • .  $30 

J titutifit jtut�itJu. [APRIL I ,  1 876. 

Back Paate - - - - - - $ 1 .00 a l1ne. 
I n side Page - - - - - 7' 5 cents a lIne. 

Engraving8 may head advertisements at tl!e same rate 
per line, by measurement, as the letter press. .Advor
tisement8 must be received at publication office as 
early as Friday morning to appear in next is8ue. 

R E V E R S I B L E 

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

ur Che.p. simple, dur.ble ,  .nd effective. -E! 
LIDGERWOOD M'F'G CO. ,  165 .t'earl St .• N.Y. 

Sm.ll Tools of .n kind. ; also GEAR WHEELS. p.rts 
of MODELS, and m.terl.ls of all kinds . C�stlngs of 
��8b�6�

s
¥'W\.18:t�:e*�ii

s
6�r��iI�·1"J�fo'i,";"J���: 

MANUFACTURING BUSINESS-Power Ma
chinery and Moulds for Cement Drain Pipe . 

J. W. STOCKWELL & CO . ,  Portland, Me. 

DOOR MATS Every bouse needs them. M.t 
; 1.'late , post paid. 25c . Can refill. 

Clrcul.rs or Rights . AdilressC O. HlCE , Adrian, Ill . 

WA N T  E D-A Draughtsman -familiar with 
scale mechanical drawing, right line work, and 
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references. WjlOUGHT IRON BHIDGE CO., C.nton,O .  - " -----
WANTED-Punch. for punching 2%: inch hole 

In 1)', Inch Iron, 7 Inches from edge . Heavy Hail 
�1���;. or lJ�����
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terms , WROUGHT IRON BRIDGE CO. , Canton, Ohio. 

11 x3 6 ���L���t !�;!��t! I��;k���
�U

,�! 
16XL6x38 Belden Planer. . . . . .. ... . . . .  .. . .  . . . .  . .. .. . . .  320 
13x4 Pr.tt & Whitney Lathe. . . . . .. . . . .  . . . . . . . . . . . . .  22� 
Also Sh.pers and other tools .  Send for list . 

E. P. BULLARD, No. 48 Beekman St . ,  New York . 

FOJi cl:'l�-�rg:;:��R :��rm1Vo�:.ppii to · s: b .  

STEE L  STAM PS For Patentees and M.nn
f.cturers. SteeiAlphabets, 
Figures and Punches . 

BRASS LABELS,MACllINERY PLATES .  BRIGHAM & CO . .  
Engravers on Metal , 1 1  Cornbil1, Boston, Mass .  

ur Send for IlInstr.ted Pr ice List . 

C
I
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SONS, Barre. Mass . Prices low. Send for circulars . 

B��pIfn����a�f;:,&�.�25�o.r�X�,t�i
T
1�:��sJ1��,��: 

FOR S ALE-In Rockville, Ind., Foundry and 
Machine Shops ,  Tools and Machinery, which are 

running YUlib tl}�'f<.A$U�k tgg��ftJe. P.rk Co . ,  Ind. 

3000 Engravings l 1840 Pages Quarto. 
Price $12. 

FOUR P A GE S COLORED PL ATES. 
IT' The National Standard. 

P R O O F --- 2 0  T O  1 .  
The s.les of Webster ' s  Dictlon.rles turoughout tbe 

country in 1873 were 20 times as large aj;j the sales of any 
other Dlctlon.rles .  We wllJ send proof of this on .ppll. 
cation. and such sa.le st.ill cont.inues. 

More than THIRTY THOUSAND copies of Web
star' s Unabridged have been placer! tn as many Public 
Schools In the United States, by St.te en.ctments or 
School Olllcers . 

E
xcels all others in giving and defining scientific 

terms. [Pre8ident Hitchcock. 

Published by G. & C. llIERRIA1U, Springfield, Ms. 

� CROLL SAW PATTERNS-Send 25 cents for t9i. designs Nos . 2, 18, 31 , 37, 44. 06. 632 145, 183, 184, 189 , 
,9 , 199 . 202, and 23.j; .

wii� �tl�k"lli��t:�lf���:'l:?onn. 
--------------. .. --�--�-

PATENT FOR SALE-A Water Wheel two 
Inches In diameter. In • case three (3) by five (5) 

inches, for running Sewing Machines, &c . ,  using very 
llttle water. Larger s izes c.n be built . Address 

C. H .  STURGES, Saratoga Springs, N. Y .  

STE �M ENGINES FOR SALE.-I offer the fol
lowing very snperlor Todd & R.fferty Engines for 

sale .t gre.t1y reduced prices. if dlsDosed ot before the 1st 
of May to save removal, viz . : One 18x36, one 14x18 (SH,W 
mill) . one 12x24. one llx24, one lOx2t , one 9x20, one 7x16, 
one 5xlO on legs, one 8x12, portable one 8x16 , aouble 
hoIsting : all first class and entirely new. Also various 
sizes .nd kinds of Boilers . I wlll .ISO furnish speclfica· 
tlons .nd estimates tor all kinds of rope and bagging ma-
ch

�lend for descriptive clrcul.r .nd price . 
Address J. C. TODD. 

10 Barcl.y St . •  New York, or p.terson. N .  J. 

13 0 0T LA '1 HES. 
W. E .  LEWIS. Cleveland, O. Cat.logue. Free. 

Bollinger's Patent 
Turbine 

WATER WHEELS 
AND 

Mill Machinery. 
ur FOr Circulars, address 

YORK MANUF'G CO . •  
York, Pa. 

RACING BOAT STOCK. 
SPANISH & WHITE CEDAR. 
Extra lengths and quality. from 3·16th thick up, planed 

and unplaned. Also, full stock of HARD- WOOD LUM· 
BER and VENEERS. MAHOGANY. SATINWOOD, 
ROSEWOOD. WALNUT, &c. 

inclose Stamp for Catalogue and Price·Llst. 

Geo. W. Read & Co., 
186 t l)  �f)0 Lewis 8t.,fI;.�th � 6th sts.,E.R . .  N.Y. 

International Watch Company, Schaffhausen, Switzerland. 
Mechanical Watch Manufactory ; Watches after the American System. 

PUBLI C SALE 
O n  F r i d ay, A p r i l 2 1 , 1 876, Stadt H o u se i n  Sch affh a u se n .  

Water and Ste.m Power. Every thing In complete working order. Tools, Parts of Watches, Finished and H.lf-finlshed Movements. 
Work can be resumed again at once at the Establishment. 
Descriptive p.mphlets free of charge of Messl·s. llIANDEL & FRANK, 67 & 69 William St ..  N. Y. 
SCHA.FFHAUSEN, 18th of Febru.rY. 1876 .  DIE CONCU RSBEAMTUNG. 

THE 

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

Engine offered to the Public . 
Pr!�e, 4 f\?fse PO,'Yer . .. . . . . .  ,300 

. ,  6 "  " • • • • • • • •  400 
7 . .. ... .. 475 
8� . .  .. . . .... 540 

" 12 " . . . .. . . .  725 
" 15 • • • • • • • •  800 
Price of Statlonary Engines : 

Wilhout BOilers. 
4 Horse Power . . . . . . . .. . . . . .  $150 � to �� Ho;�e Power: : : :::: :  1�� 12 to 15 6 6  , .  • • • • • • • •  SOO 
Send for lIlustr.ted Circular 

.nd Price List. 
H. B. BIGEI,OW &; CO., 

New Haven, Conn. 

STEEL CASTINGS. 
Solid ana Homogeneous Gu.ranteed tensile strength, 2, ��: :gr���:�� �C�r t:s�

n
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s
:
i
���t�ir��1]: 

Send for clrcul.r and price list to'CHESTER STEEL 
';lASTING CO . ,  Evelina St. , Phllad�IDhl8, PI'. 
With Disston's 

Saws. 

T�"J�. bixrWg;'j�'N' 
MITRE BOX CO . ,  
Mmers F.lls ,  Mass .  

ur Send for Clr· 
cular. 

C A R  W O R K S  F O R  S A L E , 
AT PETERS BURH, VA. 

The Petersburg Car Works . fnlll" equipped with new 
Maehlnery of I.test style. with a cB.p.city for m.klng 
Cars per day t and operated by the Company's water 
power, :will be sold at pubUc AuctioD, on the premises, 
on the 29th of M.rch, 1876. at noon. Full partlcul.rs can 
be had by addr\��lt�'J� ���U�b���e;;�ent. or WINFREE & MEACHAM, Auctioneers . 

- -... -��--------� . .  -.-------
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DO YOU Male or female. Send your ad-

WANT dress and get somethIng that will bring 
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wich Street, New York. 

WITHERBY, RUGG & RICHARDSON, Man-

and Gro�����
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e
J·W�ga�W�fkln�°'ll� ch'fnery gener.lly, 26 S.llsbury Strees Worcester, Mass. (Shop formerly occupied by R. BALL & CO.) L.  B.  WITHBBBY. Q .  J.  Bua-G. 8 .  M.  RIOHARD80N. 

BOILERS FOR S ALE-Two Babcock & Wilcox 
Boilers of 150 horse power each . nearly new and in 

ft
0
e��e';.':

de
ld���s�

reatb.rg.ln . Also one Stllwell No . 9 
WAHL BROTHEllS, Chicago, Ills . 

BLAKE'S PATENT 

and Ore Breaker 
hard .nd brittle subst.nces to 

�'!lJ:�!'.e;�llU-,e<! S��'[j'fo��gN���:i�'l�� 
BLAKE CHUSHER CO . ,  

New Haven, Conn. 

Blind Stile MortiSing .nd Boring M.chlnes wlll mortise two Blind Stiles at once for Fixed SI.ts , In .11 kinds of wood, regardless of knots, making 50 per minute, leav Ing them clear of chips. and wlll bore for rolling slats, 150 per.mlnute .  M ._BUCK, Lebanon, � .  H .  

WOLFRAM OR SCHEELITE.-Tungstate 01 
Iron or Tungstate of Lime. A regular supply re-���:g: �;�t:h�;���l: Pfd��:�
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145 Broadway, New York. $25(}clA MONTE.--Agents wanten everyhere. Business honorable and fir.t class. Particulars sent free .' Addresl J .  WORTH & CO . . 81. Louis.Mo. 

S C I E N C E  R E C O RD 
Fe»:r 1876. 

---0---
This work is just fresh from the press, and all 

the orders which had accumulated have been 
filled; and the publishers are now ready to receive 
new ones. 

The SCIENCE RECORD for this year-the fifth of 
its pUblication-coutalns 600 octavo pages and a 
great number of engraviugs, illustrating new dis
coveries, novel Inventions, etc. 

THE Volume for 1876 embraces the most Interesting 
Facts and Discoveries in the various Arts and Sciences 
�lli'; �:�'i.�
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in Gue tollowlng Departments : 
CHEMISTRY AND METALLUHGY. 
rf}�8Nr.Hi�t

N
EI6':.f.

I
nIIf�

N
S�UND. 

TECHNOLOGY, THE USEFUL ARTS. 
BOTANY AND HORTICULTURE, 
�%�il,

U
t,&�R:buSEHOLD ECONOMY. 

MATERIA MEDICA, THERAPEUTICS. HYGIENE 
NATURAL HISTORY AND ZUOLOGY. 
MJO:TEOROLOGY. TERRESTRIAL PHYSICS. 
��8���f

H
i'ND MINERALOGY, 

ASTRONOMY, . 
BIOGRAPHY AND NECROLOGY. 
Every person who desires to be we11 1nformed concern· 

Ing the Progress of the Art. and Sciences shonld have a 
copy of SOIENOE REOORD for 1876. It wlJl be • most In
teresting and V.lu.ble Book, and ,hould have a pl.ce In 
everv Household and Llbr.ry. 

H.ndsomely Bound . Llber. discount to the trade . 
Price $2.5U. Sent, post·p.ld. on receIpt ot price. 

All the preceding volumes of SCIENCE RECORD 
Illay be had separately at $2.50 each, or $10 for the 
ilve VOIUIl!'l8, 1872, 1873, 1874, 1875, and 1876. The five 
volumes comprise a library of Informaticn which 
every student or' man of science should preserve. 

MUNN & CO., PmiLISHERS, 
37 Park Row. 

New York city 

INDIA RUBBER, 
For Inventors and the Tr.de, m.de Into an

�
.ttern at  

���itft���"cte!�18!6.
H. HOLTON, 45 Gold St., ew York 

FOREIGN PATENTS 
AND 

THE CENTENNIAL. 
There is  no doubt that our Centennial Exposi

tion will attract to our shores multitudes of repre
sentative people from all parts of the world, and 
they will take home with them many of our best 
improvements to Introduce into their own manu
factures. 

An unusual opportunity will be offered for sell
ing to these people such foreign patents as have 
been secured on good American inventions in the 
respective countries from which these visitors 
come. 

At the reduced prices for which patents are ob
tained abroad, our people will lose a chance not 
likely to occur again, if they do not avail them
selves of the opportunity of securing their inven
tions in foreign countries at once, so as to have 
their patents ready to negotiate the coming sum
mer. 

For cost of patents in the different countries and 
the conditions on which theY,are granted, send for 
pamphlet containing full Information. 

Address MUNN & CO •• 
31 Park Row, New York. 

BRANCH OFFICE, cor. }O' and 7th Sts., 
Washington, D. C. 

E MBLEM OF LOVE OF LIBERTY, originated 
� and designed by HENRY GUENTHER ,  2�3 Wood St. , 

Philadelphia. Pa.-This Inventlon of Mr. Henry Guen-
r�%�:r,���t
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and photolithographed. it is Intended to be . p.ttern for 
Centennial Badges, RlbbollS ,  Medals .  Letter Paper and 
Envelopes, Flags. Transparent Lanterns, Shades . Wall 
Paper, Pocket-books, G:ass and China Ware, etc . It may 
also be used as an ornament for frames. furniture. and 
any kind of jewelrv-. It represents a heart in which 
there is a winged Cupid holding a streamer with the 
mott,o, · " l�ove of Libel·ty" and ., 1876 ." The 
words H Love of Lioerty" containing 13 l etters , remind 
us of the 13 original States of our Hepublic. The whol e  
is surmounted by  two Kissing Doves , supnorting be:
tween them the old. venerable Independence Bell,marked 
with the ever memorable year " 1 7 76." 

The inventor is wining to sell the right of manufac
turing the above stated article .  For further inforIIla� 
tlon, 'pply to HENRY GUEN'l'HKR, 

233 Wood St. ,  Phll.del])hla,_Pa. 

R
IDGE' S  FOOD FOR INFANTS & INVALIDsis the st.nd

�re�aration of its kind in England and America. 

It Pays to Advertis e . 
Every business man admits the necessity of advertis� 

Ing . All who have tried It know the advantages and 
profit of so doing. But It Is not all who advertise that 
do it advantageously. and in the most effective manner, 
to derive the greatest benefit for their money. A • •  
rule, it is the best economy to advertise what one bas to 
sell or wishes to purchase , in papers having the largest 
circulation among the class of p�rsons likely to be in
terested In the article .  Parties h.vlng Manufactnring 
Establishments to sell or lease, or who wish Estimates 
made for Constructing Bridges, Dams, Iron Buildings ,  
Furt aces , Heating Apparatus. Steam Eng1nes. Boilers , 
Wood and Iron WorKing Machinery, Agricultural Im
plements, or Contracts for Engineering Works of all 
kinds, will find that It pays to advertise In the SCIEN· 
TIFIC AMERICAN. 

The v.lue of the SCIENTIFIC AMERICAN as .n ad
vertising medium cannot be over- estimated. It goes 
into all the machine and workshops in the country, and 
Is taken at the prlnclp.1 libr.rles and re.dlng rooms In 
the United St.te. and Europe. 

We Invite the .ttentlon of those who wish to m.ke 
their business known, to the annexed rates : 

Back Page . . . . . . . . . . . . . . .  $1.00 a line. ) EACH 
Inside Page. . . . . . . .  . . . . . . .  .75 a line • .  � INSERTION 
Busine88 and Per8onal . . . 1.00 a line. J 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter-press . Adver
tisements must be received at the publlc.tlon olllce .s 
early as Friday morning to appear in next issue . 

If anything is w.nted In the mech.nlcai llne, advertise 
for It In the SCIENTIF IC AMERICAN. 

If one has a patent or macbinery to sell , advertise in 
the SCIENTIFIC AMERICAN. 

--: 0 :--

The Supplement. 
Next to the SCIENTIFIC AMERICAN, the bCmN

TIFIC AMERICAN SUPPLEMENT has the largest cir
culation of any paper of Its class published. The SUP
PLEME;NT Is a dlstinc, public.tion from the SCI EN_ 
TIF IC AMERICAN. and has a I.rge circul.tlon, other 
th.n among the subscribers of the regul.r edition 
Terms for advertising are very low, as follows : 

Back Page, tinted Cover . . . .  35e. a line. } EACH 
Inside Page . . . . . . . . . . . . . . . . . .  25c. a line. INSERTION. 

Discount for large space. and 10 quarterly advertisers . 
Address the Publi shers, 

:Munn & CO., 
3 7'  Park RoW', NeW' York. 

© 1876 SCIENTIFIC AMERICAN, INC.



APRIL I ,  1 876.] 
Founded by Mathew Garey, 1785. 

BAIROIS�g��CATALOGUES 
Now Ready, New Revised Editions. 

Catalogue of PRACTICAL AND SCIENTIFIC BOOKS 
published by Henry Carey Baird & Co . Bvo . , 96 pages.  

Catalogue of a choice collection of PRACTICAL, 
SCIENTIFIC. and EOONO:MIO BOOKS. 4to . 

List of Books on STEAM AND THE STEAM ENGINE, 
MEOHANIOS , MACHINERY, and ENGINEERING. 4to . 

CELEBRATL�R�
, 
��1�J:gt�lt�r�I�i. P ODd's Tools. 

ers for Metal , Small Gear Cutters, 
Slide-rests,Ball Machines for Lathes. 
Foot Scroll Saws, light and heavy , 
Foot Circular Saw s .  Just the 
thing for amateurs and arti 
sans, Sellmg everywhere . Send for 

List of Important Books on METALLURGY, ME
,'ALS, STRENGTH OF MATERIALS, CHEMICAL ANALYSIS ,  
ASSAYING. etc.  4to . 

A Catalogue of Books on DYEING, CAI.ICO PRINT
NG. COTTON and WOOLEN MA�UFACTURE. 4to . 

List of Books and Pamphlets on the CURRENCY, 
the FINANOES ,  POLITIOAL ECONOMY t and KINDRED SUB
JECTS .  4to . or Any or all of tile above valuable Catalogues wlll 
be sent by mail gratis, and free of postage, on applicfl
t lon. tF We are now receiving and keeping in stock the 
most im port 'nt ENGLISH AND AMERICaN RCIENTIFtC 
BOOKS as they are p ublished, and are pre pared to furnish 
them or to give inf ormation in regard to all American 
and Foreign publlcations In this department of litera
ture . 

HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 

!S10 WALNUT STREET. Philadelphia. 
l",HE B A STET MAGNETIC ENGINE AND 

t!sts'��P���!ler��r
L������g

p��t'I:i': fr�����:ilu���: 
��y;;,��g

t�:r�:n
a�� �����h

b�it:�J 'o';.";;'��lnlI�'1&� 
D URABLE-EC ONOMICAL . I,ocal Agents want ed In ��:i��s!?��t1;,n

S1a�;,n¥'iIE F�1.S',r��la:tA'G'U.f1be �I�:' 
GINE CO . ,  1113 Chestnn& Street, Philadelphia, Pa .  TIII- IIIl '7+"'.J W R O U 'C H "� 

I RO N  : 
" _  c. _ ._ E!�AMS & GIRDER� : 

THE UNION mON MILLS, Pittsburgh, Pa.
The attention of Engineers anR ArC'ltlt�.cts is called 

to our improved Wrought-Iron Beams ane.. tiirders (pat
ented) , in which the compound welds between the stem 
and tlanges, which haVe proved so objectionable in the old 
mode of manufacturln�are entirely avoided. We are pre
pared to furnish all sizes at terms as favorable a.s can be 
g���.:'�� �:�th���� cF,;��J;i�c:��ri''iJlf���lrf.th��g���� 

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

Awarded a Bronze Medal at the American Institute Fall 
I��t��t; fit"o�1l�o�s� '�i!:t "i';:��%��:J�t����°a'i�! 
thing yef Invented for the purpose, as it obviates the use 
of side screws and washers, and can be regulated to suit 
any thickness of Doors . "  Send for Circular. 

THE PARKER & WHIPPLE COMPANY, 
West Meriden. Conn .• or 97 Chamoers St . . N. Y .  

Established in 1851. 

Illnstrated Catalogues 
N. H. J3ALDW [l'I, Laconia, N. H .  

P A 1�'E�N�T"--:SC-R01=-L-BA 'VS. 

Machinists' Tools 
All sizes I'It low prices. E. GOULD . Newark, � . J .  

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

me Detector, capable of accurately controlling the 
motion of a watchman or patrolman at the different sta
tions of his beat . Send for circular. J. E. BUERK, P. O. Box 9'19, Boston, Mass. 

N. B . -The suit against Imhaeuser & Co.,  o� New York, 
:;e ���g���':n�Jce�a��:;'\n�i'¥in��e�:��' & �o".

c{6':��fi� 
lng, contrary to the order of the (Jourt, and especially the 
clock with a series of springs In tile cover. and marked 
����8 ?�irl�g\;J�n ��������ll

t��8J'ea?{ w�N a����' ",4"QI' to lAW 

N O N PAR E I L  FA R M  M I LLS 
E'or grinding CORN and COB CORN-MEAL, OA'l'S, 
Dr an)' kind of Grail�, coar.'!e or fine ; 10 SIZES� fol' HAND 
or FOWER. Jllustl'a/ed Pamphlet Free. 

L. J. MILLER, lSl E. Front St.. Cincinnati, O. 
L O V E J O Y , S O N  & C O . ,  T B E  l M P R O V E D  

ELECTROTYPERS and STEREOTYPERS, NIAGARA S T E A M P U M P ,  
lli Vandewate.r Street, New York. 

W 
93 to 97 Pearl St . ,  Brooklyn, N. Y. 

. . . .  __ . Agency at 40 John St . •  New York . 

MAOHINERY Norman Hubbard, 
SOLE MANUFACTURER, 

• - ENGINES AND BOILERS 

IRON " WOOD WORKING MA:CHINEBY - . 
Pulley8, Shafting and Han;er8 

OF EVERY DESCRIPTION. a Specialty. 

Cold Rolled Shafting. 
.. �:U:r��r:b�g�J'��!��Ll�G. Is 

G E O R G E  P L A C E ,  
121 Chambers & 108 Reade IItI!. N. Y. CIt) . 

P A T E N T  

Planing and Matching 
and Molding Machines, Gray and Wood ' s Planers. Self
olllng Saw Arbors, and other wood- working machinery. 
S A . WOOD ' S  MACH [NE C O . , l 91 Liberty St . ,  N .  Y .  

Send for Circulars. etc . 1 67 Sudbury St . •  Boston. �49. A WEEK.-Agents wanted everywnere . Bu-.p f.J ���.�f�tR;i������
B�

nd first-class . For further 
J. KENNEDY & CO . •  Richmond, Ind. 

-REA UTIFU";-EVER:iii.-OOMING 

R O S E S 
Strong Pot Roses, suitable for immediate flowering, 

sent safely b;y mail, postpaI d .  Five splendid varieties,  
3,11 labeled, 1lI!1, 12 do. $2, 1 9 do. $3, 26 do. $4, 
:f'fig:�t$ire!i�!'i ii��e 

e
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o��r�afr: 
dered. Send for our new GUIDE TO ROSE C U L 
TURE, ar.td choose from over 300 finest sorts . We are 
the largest Rose- Growers in America, and allow pur
chasers to make their own selections. Satisfaction uaranteed .  Address THE DI�GEE & CONARD 

0 . ,  ROSE GROWERS, West Grove, Chester C o . ,  Pa. 

$5 to $20 per day at home . tlamples worth $1 
free. STINSON & Co. , Portland, Me . 

OTIS' SAFETY �OISTrN& 
Machinery. 

OTIS, BROS • .., (JO., 
NO. 34S BROADWAY. NEW YORK. 

or Send for Pamphlet and 
Sample of work . 
ImJlroved Solid Steel Cutters for 

��d�I�%. o":deIar�d w�:?r�g�:J 
W. t�� MACHINERY CO., 

Battle Creek, IHich 

E A G L E  FOOT L A T H E S ,  

C
Wlth Scroll and Clrcnlar Saw Attach-
Wi��e �!�;e���·e'f.soM,;:"'c

P\:
.

������� 
Neatest designs, snperior finish . Low 
Prices. Our new Catalogue describe. , !�:� �dX;ai��018���e���ri/01' the Am· 

WM. L. CHASE & CO •• 
.� & <I'l Uhertv St .• New Ye.l<. 

Wall St. Caricatures. 
A NEW BOOK. 48 PAGE S. con taining 14 engraved 

Tb�s;�atJ,�rcse. �f�ftt I�������
I
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by mail . T UMBRIDGE & C O . ,  Bankers and Brokers,  
2 Wall Street, New York. 

FLEE
-

T
-
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-
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"C
O L I,  SAW, 

Especially adapted to the 
Fiuest Rnd most Artistic Work, 

���ti'::'" f�l$tM'l �A'�L��rv�W� 
and MErALS. � Every MaChine Warranted as re

presented .  Price $10 to $15. 
Send stamp for Descriptive Circu]ar 

and Illustra,ted Li8t of Designs for 
BRACKETS, BOXES, EASELS, 

FRAMES ,  & c .  
TRUMP BRO' I'I, M'f'rs, 

Wilmington, Del.  

Gardiner's Patl Centring & Squaring Attachment 
�'OR 

LATHES. 

R. :ito. STATE &. CO., Springfield, Ohio. 

$12 a day at home . Agents wanted. Outfit and 
terms free.  TRUE & CO . . Augusta. Maine . 

Planing &. Matching. 
re.����.f'G�����f��o���J:���IDJa�r��;��s

, 
Scroll 

JOHN B .  SCHENCK ' S SONS \ Matteawan, N. Y.  
Send for Catalogu e .  I llS Liberty St . ,� .  L eltr . 

ENGINE LATHES, PLANERS, DRILLS, &c. 
Send for Catalogue . DAVID W. POND . Successor to 

LUCI US W. PON D ,  Worcester, Mass. 

Brainard Milling Machines :�d �mi� or Send for circulars to B .  M .  M .  C O . , 131 Milk St . •  
Boston, Mass . 

Wanted---To Manufacturers and Patentees-Use
ful patented articles for manufacture, 

suitable for sale by hardware dealers . Cash will byaid 

�o�X�fi�t��r�r p�r���� c��� �������IN.' Y �ddress ' . r .  

o r  TRANt;F.KR PIC'l'UREH, with book of 
�DECALCOMANIE' 

• 24 pp. , givi
.
ng full instructions in this new 

&ud beautiful art, sent post-paid for 10 ets 
100 ass'td jJictUl'eR, 50 eta. 'l'hey are Heads, LandAcapl:'s, AnimalS: 
Bil'dR, lnsoctl'l, Flowers, Autumn Lea ves,  Cornie Figurtls, &c. 
'J'hey can be easily transferred to any artich� flO as to i m i tnte the 
most btlautiful painting . .Also, 5 beautiful G E M  C H R O M O S  
for 10  eta. ; 50 for 50 ets. Agents wantedo 

Address J. L. PATTEN & COo. 162 William Street. New York. 

Shutters, Door s 
. 

MOSELY IRON BRIDGE 
AND ROOF COMPANY, 
Uftic e .  5 Dey Street, 
New York. or Send for circulars. 

W atar Wheals, 

FOR CHARLIE'S PRESENT, 
Get the TOM THUMB TELEGHAPH , put up In nea 
Uttle boxes containing working sounder . telegraph ap
paratus, battery, key, wires,  and chemicals, complete , 
ready for operation. Price $3.50, with full directions. 
Can be seen in practical operation at the " SCientltlc 
American" office, 37 Park Row ; at Packard' S  Business 
College , 805 Broadway ; and many other places.  Besides 
telegraphing, many bealltiful experiments can be made , 
such as the magnetIc curves, electric light, lifting 
weights, making compasses , magnetizing knives, elec· 
tro-plating, &c. F .  C. BEACH & 00 . ,  makers, 246 
Canl1,l St . .  near Center St . •  New York . 

fREE TICKET 
To Phi ladelphia ���dl{!iN� 

mer. From any point in U. S. east of Utah. 

A G E N T S Above R. R. Ticket (it also 
admits to Oenten'l Grounds) 

and $10 eash a day easily earned canvasBlDg 
Pa��fc�J!fsafr�re.PkC:ri�e!d�;�8����:t�����t. To receive copy of paper also, send 6 eta. Ad
dress : THE Ir..r.USTRATED WEEKLY, 

No. 11 Dey St., New York. 

Second Edition of 

WrinklBS and RBCi DBS 
NOW READY. 

Useful Hints, Suggestions, and Recipes, 
For ENGINEERS, 

CONTAINS 

MECHANICS, 

FARMERS, and 

HOUSEKEEPERS. 

The concentrated wisdom of the practical cor
respondents and thfl able experts who have con
tributed to the SCIENTIFIC AMERICAN during late 
years. Also the cream of the Practical Mechanism 
series by Joshua Rose, together with a new paper 
on testing metals by Professor R. H. Thurston. 
Simple rules in steam enginee,ring, besides hun
dreds of valuable trade secrets and recipes. 
Handsomely bound and copiously illustrated, 250 
pages. Price, post. paid, $1.50 ; with SCIENTIFIC 
AMERICAN, for one year, $4.20. Address 

H. N. MUNN, Publisher, 
3'1 Park. Row. New Yor.t<��ty .. 

The fact that this shafting has 75 per cent greater 
strength, a tlner finish. and is truer to gage, than any 
other in use,renders It undoubtedly the most economical. 
We are also the sale manufacturers of the CELEBRATED 
COLLINS' PAT. COUPLING, and furnish PulleYB , Hangers, ���i\C"a\I��e tg'°st approved JlrJ'ifs lrL'l" J\ih'E�M�� on 

Try Street, 2nd and 8rd Avenues, Pittsburgh, Pa . 
190 S. Canal Street, Chicago, Ill .  Ill'" Stocks o f  this Shafting i n  store and for sale by 

�Jl���fA.gJ�A
C� ,��l�h!�����'s¥.��: Y. 

PlEHCE & WHALING. Milwaukf,c, Wi� . 

2 2 1 
rUB 

TRADE ENGINE. 
-o� 

Nolseles. In operatlon-Perfeet 
In workmanship-all light part. 
of Cast Steel. 

Every Engine 1ndlcated. and 
valve corrected to give the high
est attainable results. 
se:r:�ci'';��le 

sn�'if�Y�e 
tYn ��� 

market. 
Send for Price List and Cir

cular. 
HERRMAN & HERCHJI.L. RODJiI M'F'G. CO. , 

Dayton , OhiO. 

TO ELEl'J�O�A\'"\'·Yi::K�IV..ELERS, 
BATTERIES ,  CHEMICALS , AND MATERIALS, in 

�;fd?�:Jn§lfve�t;�atfri��s ;Ad���u�1fL�0����:�� 
turing ElectriCian . 19 Bromfield Street, Boston , Mass . 
Illustrated Catalogue sent tree . 

-Water E�le-v-a-:-to-r-s.-
Will . E. lIAI,E & C O . ,  

107 Lake St. , ChIcago .  5 6  Park Place,  New York . 

CENTENNIAL DRILL CHUCKS ARE A SUC
) C E S S .  They hold 1-64 to % in . and warranted. Sent 

bv mail, prepaid. for $4 .25. Send for new reduced Price 
List of Lathe and Drill Cbuck s .  

______ �A"'.�F..:._'l)=' USH MAN-'-�artford ,  Conn .  

BloWBrs 
FOR 

A l l  Pu r poses 
The C H E A P E  S T 

and BEST now in use. 
ALL WARRANTED. 
EXETER M ACHINE 

WORKS, 
Sole Makers, 

140 Congress St , 
Boston, Mass. 

Crude Gutta Percha 
and INDIA R uBBER . Imported an d for sale by 

GEORGE A .  ALD EN & C O . ,  
190 Congress St . ,  Boston , Mass . 

Machinery of Improved Sty l e s  for making 
SHIN GLES, HEADING AND STAVES. 
Sole makers of the well known IMPROVED LAW'S PATENT 
SHINGLE AND HEADING SAWIFG MAOHINE. For circu-
lars. address TREVOR & CO . •  LockJlort. N . Y .  

FOR SALE-A Valuable Patent, that I will sell 
to any person or lirm at a great bargain. I:i'or price 

and de;cription of patent, address LEROY C .  PALMER, 
North Ferrlsbnrgh, Vt . 

MunD & Go's , P atent OtfiCBS, 

E stabUshed 1846. 
rhe Oldest Agency for Soliciting Patents 

in the United States. 

TWKN1 Y-NINI!. YEARS' EXPERIENOE. 

MORE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been se
lected from the ranks of the Patent Office. 

SIXTY THO USAND inventors have availe<! 
themselves of Munn & CO.'s services in examining their in
ventions, and procurlngtheir patents. 

MUNN & CO., in connection with the pubJic.J1tion of the 
SCIENTIFIC AMERICAN, continue to examine inventions, 
confer with inventors, prepare drawings, specifications. and 
assiguments,attend to filing applications in the Patent Office, 
paying the government fees, and wateh eacn case step by 
step while pending before the examiner. This is done 
through their branch office, corner F and 7th streets, Wash
Ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to reiected cases 
(prepared by the Inventor or other attorneys), procure copy
rights, attend to interferences, give written opInions on 
matters of infringement, furnish copies of patents, and, in 
fact, attend to every branch of patent business both in this 
and in foreign countries. 

A special notice is made in the SOIENTIFIC AMERIOAN 0 t 
ali inventions patented through this Agency, with the name 
and residence of the patentee. Patents are often sold, in 
part or whole, to persons attracted to the invention by such 
notice. 

Patents obtained in Canada, Eng'Iand, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted at prices greatly reduced from former rates. Send 
for pamphlet pertaining specially to foreign patents which 
states the cost, time granted, and the requirement for each 
country 

CopieR of Patents. 

Persons desiring any patent issued from 1886 to Novem 
ber 26, 1867, can be supplied with official copies at a rea
sonable cost, the price depending npon the extent of draw
ings and length of speciftcations. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and speciftcations,may be had by remitting to this office $1 

A copy of the claims of any patent Issned since 1886 will 
be furnished lor $1 . 

When ordering copies, please to remit for the same .8 
above, and state name of patentee, title of Invention, and 
date 01 patent. 

A paI)lphlet containing the laws and full directions for 
obtainmg United States patents sent free. A handsomely 
Dound Reference Book, gilt edges, contains 140 pages and 
many engravings and tables Important to every patentee 
and mechaniC, and is a useful handbook of reterence for ev 
erybody. Price 25 cents, mailed free. Adare8s 

lBUNN &: CO. , 
Publishers S CIENTIFIC AMERICAN 

3'1 Park Row, N. Y. 
BRANon OFFIOE-CQrner F and '1tb StJ'ee t a  

W.shlngtor , D. C ,  

© 1876 SCIENTIFIC AMERICAN, INC.
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Back Palre - - - - - $1 .00 a llne. 
In,dde Page - - - - - '7 Ii cent. a line. 
liJn{fl'a1YiJng8 rrw,y hood advertiMments at the same rate 

per line, by measwrcment, as the letter press. Ad
vertisements m'U8t be reccived at publication office as 
eClff'ly as Frid.all mornin(J to appCClff' in next issue. 

T H E A L L E N  COVE R N O R  
Invented by R. K .  Huntoon. is the onlv one which w1ll 
thoroughly govern all adjustable cut-off engines, and is 
fully warranted to be the best governor ever made for 
all other engines. It is simple in construction, not Hable 
to get out of repair, neat in appearance, noiseless very 
¥
owerfUl. very sensitive, win last a lifetime, wili save 
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Of the engineer's time, 

HARRIS-CORL I SS ENG [NE. 
STETSON P"{i"BLISHING HOUSE, BOSTON. 

STILLMAN B. ALLEN :-We have been running a Corliss 
Engine built by William HarriS, of Providence, R. 1 . ,  and 
�;::d �
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about one turn without running a dozen revolutions 
above speed. I have had to handle the throttle·valve :nrty 
times a day, according to load, and had complaillts of 
irregular speed constantly coming in from foremen of 
the di1l'erent departments of this establishment . A few 
weeks ago , by Mr. Stetson' s  orders , one of your gover-
�g[�;�
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been here , we opened the throttle wide ,  the engine mak· 
In\( her desired speed. Since then, with constHntly va· 
rYIng loads and with s�eam pressure running from fifteen 
to e1ghty pounds ,  the engine has never increaseo or di
minished one half a revolution. Our sav1ng in coal has 
been all of eight per cent. 

MR. ALLEN :-1 ��tN�e�rfrlIV�:1lr��al��g�
n
:g�'ve 

statements of my engincer. JOHN STETSON. 
WO O LLEN MILL .-INCREASED PRODUC

TION. 
HINSDALE, MASS . ,  July 2 , 1875 . 

We are using on our steam engine (Wright' s) an Allen 
Governor . It is the best. improvement we ever aCloptp.d . 
We are enabled to run our broad, one-hunared-inch 
Crompton Looms from four to five picks per minute 
faster than we ever could before . It enables us to in
crease our production so that the " Ten-Hour" system 
does not interfere with our production. We cheerfully 
recommend it to all using steam as a motor, and w ishing 
to econou,ize .  HINSDALE BROTHERS, per LUKE M. 
HENRY. Sup 't .  
HARRIS--CORLISS ENGINE. - REGULAR 

SPEED. 
RENFREW M'F'G Co . ,  ADAMS, MASS. ,  Sept . 9, 1875. 

We have two Alum Governors uow in operation, one 
on our Harrip-CorIiss Condensing Engine. and we have 
never known what regu1ar speed was until these Gover
nors were applied. JAMES RENFREW, JR. , Agent. 

As soon as these governors are known they wUl largely 
supplant ail others, as. by savinI< fuel and enabling ma
chinery to run steadily at a blgher speed. they wl Jl pay 
for themselves every few weeks or monthE!. Great num
bers of them are being sold even In tbese dull times. 
We desire a good. responsible. first class firm of Engi
neers or Machinists in every city where we are not repre
sented, to sell these governors . Persons wanting gover
nors, or desiring to act as selling agents, may address 

STIL LMAN B. ALLEN, Boston, Mass. 

The perfected ADAMANTINE BRICK MACHINE is 
t
hl£i�'tll ���
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u
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kiln twenty thousand (20,000) beautiful Pressed Brick 
per day-mt7de at a less cost than common brzelc, and 
worth four times their prwe in market. 

It works W1nter and Summer, rain or shine . 
The only Machine that can make pressed brick that 

will burn without checking, cracking, or bursting. 
Machines can be seen in full operation at Roches

ter, N .  Y. 
For circulars or Information, address 

G. E. FISHER, 
5 Masonic Block, Rochester, N. Y. 

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

Crucibles\ Fire Clay, Guanos, on Cake . Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar. Salts, Roots, Spices, Coffee, Cocoanut, Flaxseed , Asbestos. Mita., �?so tgrdp,:����

v
Wri����sq

t 
I�t8�

r
���t� b�l���r�g��¥�: JOHN W. THOMSON, successor to JAMES BOGAR· DUS, corner of White and Elm Sts .• New York. 

To Roofers, Builders, & Property Owners. 

ra�.
d 
C:;�fno:R1!��: llmited,69 Duane st. N.Y 

Inter-State 

IndnstriaI EXDosition, 
CHICAGO, 1876. 

A GRAND EXHIBITION 
FOR THE 

CENTENNIAL YEAR 
ENLARGED & IMPROVED IN ALL RESpECTS. 

All Manufacturers , Artisans. and Inventors Will con
sult their own best interests by making a special e1l'ort 
In 1'76 to bring their products before the great Western 
��,�l!fnfy

n�t;�g��
ands of visitors from abroad Who will 

Wi l l  O p e n  Se pt. 6, 1 876. 
Applications recelvod at  any time For blanks and further information, apply to . 

JOHN P. REYNOLDS. Secretary. $77 A WEEK to AgeI\ts, Old & Young Male & Female,ln their loeallty. Terms & OUTFIT FREE. Address P. O.  VICKERY & CO . , Augusta, Me. 

[APRIL 

ROOTS' FOR  C E BLAST IL 0 WE R Bgr;7lN:W ��{E���;�' Advertising Agent. Address 

• The Tanite 00. ,  
FIRST PREMIUM 

A W A R D E D  
AT 

PARIS AN D V IEN NA. 

SPEED ONLY 100 TO 250 REV. PER X. SAVES 
HALF THE POWER REQUIRED FOR FAN. 
P. H. & F. M. ROOTS, Manuf 'rs, C O N N E RSVI LLE, I N D. 

. -

S. S. TOWNSE N D, Gen'l  Ag't, 3 1  liberty St., N EW YORK. 
PERFECT 

NEWSPAPER FILE 
--:0 :--

The Koch Patent File ,  f�r 
Ijf

eservlng newspallers. 
�al��I�:�e���e���'t::J�I:e�� toet:e'�g���II��g'A'�i� RICAN and SOIENTIFIO AMERICAN SUPPLEMENT can be S
'tl

plied for the low price of $1 50 bY"ma1J. or $1 . 25 a< the 
0, s�'h?J T

t
l'j�d'''1iIEHf6iV. ,���

r�i�t?
es k !����:&���r every one who wishes ' to preserve th�.Eaper. 

Address M U N .N  & C O . 
Publishers " SCIENTIFIC AMERICAN." 
HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
w. B. FRANKLIN, V. Pres't. J, I. ALLEN, Pres'L 

J, B. PIERCE, See'y, 
B A B T F O R D ,  O ::> N N .  

b N i agara . . • ':7 . . . Steam

. 

pu m p w

. 

o rks 
ESTABLISUBD 1862. 

CHARLES B. HARDICK, 
No. 23 A d a Dl. .  S t r e e t. 

. BROOKLYN. N. Y. 

Eureka Lathe, $9.00. 
nr Send for Circular. -411 

EUREKA M'F'G CO., 171 Dovonsbire St . ,  Boston. 

Shaeffer &; Budenberll , Magdeburg, Germany.-Steam-HYdrauU'iv�"ifI'l}'Eri�A��� l����;. St. , N. Y. 

DITCHING AND EXCAVATION. 

�C!I'I/"� .. """"" Prlctd mod BJJJBT." 

M

DO Your Own Printing I � $ 3 Press for cards, labels, envelo�I5J etc. 
Larger sizes for larger work. . ._- Business Men do their printing and advertt ... 

� ing, save money and increase trade. Pleasure and • 
�

It�fit in Amateur P:rlnt�. The Girls or � UJ.lla HOYS���!�.&�� :� stam� f�:i�lfs:!: e.� de' Cf logue .?i...P.. !!l re!s��jype, ete., to the MlUlufacturers, 
A D P KELS.o;y ;& (JO .. Meriden, (Jo ..... 

DAMPER B 'rI S T AND LEVER 
REGULATORS .... GAGE COCKS. 
MURRILL &; KEIZER. « HolUday St .. BaIt. 

i;i;;;'��a't:i;'n upon . pages, 
B. K. B L I S S  &, S O N S, W. C. D U YC K I N C K, P. O. Box No. 5712. 34 Darelay st .• N. y. ;;;: IMPORTER, MANUFACTURER, AND DEALER IN Pringle's Hybrldlzed:Potato Seeds In pkts. of 25seeds,50c. 

R a i l way, M ac h i n i sts' a n d  E n- P te 
For showing Heat of 

g i n e e rs' S�e. l i es yrome rs, Ovens, Hot Blast Pipes, 
ro AND ., ,' JAH TREE

'
T Boller :nue�, Super-Heated Steam,OIl Stills, &c. u u .. .. • HE",RY W. BULKLEY, "ole Manufacturer . 

P. O. Box 4101. NEW YORK. 149 Broadway, New YorK. 

POPE'S LATHE. 

2 4  in. Bed, 15 in. between centers, 5 In. Swing, Steel 
Spindles, Steel Center, Steel Step, Lining Metal Box, 
Spur Center, 18 lb. Balance Wheel , Rests, &c. 

19�:Pg��.?�·��.i����:.:.:.:.:.:.::.:.:.:.::.:.:: :.:.:·.:.::::::::.:.:::$t� 
POPE M' ji" G C O  . •  4li High St., Boston, Mass. fir Send for Circular. All 

These are the llCst 
__ a ...... - ........ ---""'" and most economicuJ 

goods ; impervious to 
dampness, heat and 
cold. Send for Bam· 
pies to B. E. H A L E  
& 0 0 . ,  56 a n d  58 Park 
Place, New York. 

H. W. JOHNS' Patent 

ASB ESTOS 
STEAM PIPE AND BOIL E R  

Cc>"V'eri:n.gs 
Asbe.tos (JeDl.ent Felting In BbIs. ready 

Cor use--A"be"tos Lined Hair Fell,&c. , 
can be easily applied by any one. 
H. W. JOHNS, 87 Maiden Lane, N.Y.,  

ASBESTOS ROOFING, STEAM PACKING, PAINTS,&c, 
J]\P"'Use the gennlne. Infringers wlJl be prosecuted.AlI 

mON PLANERS 
ENGINE LATHES.J. DRILLt! .... �c. Send for Price tlst NEW HAV1!iN MA1'I tJ FACTURIN G C O., 

New Haven" Conn , 

Address JOHl'< A. rlOI<BLIN G S SONS, Manufactur· 
ers, Trenton. N. J . ,  or 117 Liberty It •• New York. 
Wbeels and Rope for conveying power long distances . 
Send for Circular. 

Todd & Ra:fl'erty Machine Co. 
MANUFACTURERS OF 

The celebrated Greene Variable Cut-OlI Enldne ; Lowe's 
Patent Tubular and Flue Bollers ' Plain SUae Valve Sta· 
tlonarycHolstlng. and Portable Engines. Bollers of aL 
kinds . "team Pumps, Mill Gearing, Shafting, &c . ,  Silk 
l��n�:I��h��:�

n
fia��geM:!��a���rfn�

m
Jo�:<jl!�tg: tst ' s  Tools ;  for Judeon's Governors and Stop· Valves ; 

�Y:&"i�'b
t
o:k�'i�r�Ait�i.&1JI�f'W:JIl�,���

-
�18��: 

WORKS PATERSON . NEW JERSEY. 

ST R O U D S B U R C, PA. 
EMERY WHEELS &GRINDERS 

GENERAl, A GENCIES.-C . C .  Champlin, 152 Lake St., Chicago ; Shearman & Hllles, 309 Arch St . , 
t��rdJ, 1il��.;V��ki;. IR������

o
�

s 
t��l"l

n
}'h1�

e
s?:��� 

Wft�g�,e'i:o�is�iI��I'1i.B1;g:;,��!U��ma�sM�tllVa� 
Erie City Iron Works, Charlotte, N .C . ; Middleton Bros. 
t����

a
a'g:�·to��

c
v. 's�Ji'?o';;�er S�;:

e
:�l��; (� .. �ra'i�� 

Co. ,Hamilton ,Ont . ; E .  T .  Kennedy & Co . ,  St.John,N.ll . 
THE «ATIONAL 

Steel Tube Cleaner. 

I 
Adopted by Y. I!.  Navy. For sale by Send fo 

Clrcnlar. 
NON· COMBUSTIBLE STEAM BOILER &: PIPE 

COVEB.IITG 
WITH " AIR SPACE" IMPROVEMENT. 

s
av

��OlOE�09& �t�� W.¥: : 1��1l:�:l:t.�Pii��O�I�<tO 

U p r i ght 

Stationary Engines, 

Strong, Simple, Safe, and Ser
viceable ! 

4, 6, and 8 Horse Power. 

GRIFFITH & WEDGE, 
Zanesville, Ohio. 

N O Y E ' S 

MiD E'urDishlngWorks 
�M�����W;rl!'bl�

h
�flR�,I��u����

s
lilnr�e

pa�:�;s�[� 
PICKS , Water Wbeels, Pulleys and Gearing, speclall) 
adapted to fiour mills . Send for catalogue. 

J .  T. N OYE & SON. ).'n1l'slo .  N. v .  

=�Iiiii;;O;;;:::;;;;;;;;iiiiii 
A toi  
� �  P:l �  
Ei 

The Standard-Best StOCj{-Finest Finish. 
MA.NU� AOTURBD ONLY BY 

D. AB.TRUR BROWN &: CO., FI.hervllle. N.H. 

The NILES ENGINE. 
The LATES T  and the BEST . Engine Independent 

from bOiler on the same base. 2, 4 ,  6, 8,  and 10 Horse 
Power. Warranted the best Semi-Portable Engine in 
the United States . Send for Illustrated Price List. 

Niles Tool Works, 
Hamilton, Ohio. 

OF THE 

SCIENTIFIC AMERI CAN, 
FOR 1 8 '7 6 .  

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 

THIR T Y-FIRST YEAR. 

VOLUME XXXIV.-NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAN 

beg to annouuce that on the first day of J'anuary, 
1876, a new volume commenced. It will continue 
to be the aim of the publishers to render tbe con
tents of the new volume more attractive and use
ful than any of its predecessors. 

To the Mechanic and Manufacturer 
No person engaged in any of the mechanical pur

suits should think of doing without the SCIEN
TIFIC AMERICAN. Every number contains from 
six to ten engravings of new machines and inven
tions which cannot be found in any other publica
tion. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science. the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commercl, 
and tbe industrial pursuits generally; and it is vap 
uable and instructive not only in the Workshoe 
and Manufactory, but also in the Household, tbe 
Library, and the Reading Room. Each volume 
contains hundreds of Notes, Recipes, and Sugges
tions, and Advice,by Practical Writers, for Work
ing Men and Employers, In all the various arts. 
TERM S OF SUBSCRIPTIONS.--.POSTA GE 

PAID BY US. 

One copy Scientific American, one year . . . . $3.20 
One copy Scientific American, six months . .  1.60 
One copy Scientific American,three months 1.00 
One copy Scientific American and one copy 

Scientific American Supplement, both 
for one year, post-paid . . . . • . . . . . . .  , . . . . 7.00 

One copy of Scien�lfic Amerlcan for one 
year, and one copy of engraving, " Men 
of Progress " . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 

One copy Scientific American, one year, 
:, ' and one copy Science Record for 1876. . . . 5.20 
Remit by postal order, draft, or express. 
Address all letters and make all Post Office or-

ders and drafts payable to 

MUNN & 00 . 
1'1' PARK ROW, NEW YORK. 

The " Scientific American " is printed with 
CHA.S. ENU JOHNSON & OO.' S IN&:. Tenth and 

Lombard Sts . ,  Phlladelpbia, and 59 Gold St. New York . 

© 1876 SCIENTIFIC AMERICAN, INC.




