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IMPROVED GRINDER FOR CASTINGS. 

�The invention h�rewith illustrated consists in a large cy­
lindrical vessel rotated by improved mechanism, and adap­
ted to hold quite large castings, stove plates, sinka, and hol­
low wart', for example, in order to give the Il&ru8 th� requi­
Bit� cleaning and polishing. The cyllnde� made with two 
heavy wooden or metallic heads, and with a:1agglng�of.heavy 
plank or metal forming its 
I!ide�, in the shape of a 
number of plane sections. 
Two or more of these sec· 
tions are removable in or­
der to admit of the intro­
duction, into the interior of 
the receptacle, of castings 
regardless of size or form. 
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tral shaft and the necessary arms for supporting thereon are 
used. The power also being communicated to the machine­
ry from four different point�, and these being those at which 
the wheel is supported, it is considered that the strain upon 
the latter will be more equally dhtided, and. tha.t twisting 
and Cro88 strains will De avoided. The inventor iloIlO believes 
that the present arrangement will have advantage in pohrtof 

['3 per Annum 
IN ADVA�CE. 

take the strainer out to be cleaned. If the joint be not per­
fectly tight, the water gradually es�pelil down through th" 
bolt holes and causes an annoying leak. 

To obviate this trouble, the invention represented in the 
anDexed engraving ie propoBed. A is the IItrainer (Fig. 1), 
secued � the funnelln an annular space, as shown. The 
outlet or noui&, B. � the faaMlja �io the link'. bettoru, 

and on the thick portion of 
the latter are formed lugs , 
C. D is a gland, also pro­

vided with lugs, which Oll­
able it to be secured to lugs, 
C, outside the funnel, by a 
nut and bolt, as shown in 
Fig. 2. The space between 
the gland, D, and the noz­
zle, B, receives the soft me­
tal waste pipe, E, the end of 
which is turned over a� a 
flange into the enlarged up­
per portion, F. It will be 
observed that, instead of al 

lowing the screws, (J, which 
hold the strainer, A, to the 
funnel bottom , to pa8s clear 
through the latter, the)" 
merely enter into the thick 
portion, so that of course 
no water can escape by the 
means before referred to. 
These screws are made of 
brass to prevent ihem be­
coming rusted in their seats, 
and consequently are easily 
removable. A rib or truss, 
H, is constructed across the 
center of the under side of 
the strainer, to back up the 
thin !!letal of the latter 
againet injuries, and to stif­
fen the casting in the ope­
ration of molding. 

In our engraving one of 
the sections is shown de­
tachEd and placed upon 
the floor. Through the 
opening thus left will be 
seen a flange , A, which 
runs around the circum­

ferences of both cylinder 
heau 8. The sections to be 
removed are provided with 
suitable handles; and in 
order to detach them from 
the grinder, the bolts, B, 

are slacked up by un­
screwing the nuts, C. The 
ends of the planes are then 
readily slipped from un­
der the flanges, A, which, 
it will thus be seen, braces 
the �ections agaillst the 

outward pressuro of the 
heavy contonts of tho ma­
chint'. \Vb,jn the latter is 
filled, the covers are �e­
placed, the nuts, C, tight­
oned, and tho various p"r­
tions are at once firmly 
bound together. The sec ­
·tions are provided with 
�uitably beveled edges in 
'order to �e�ure clo�e joint�, 
and those not intended to 
be removable ure perma­
uenUy secured in }Jlace. 

--­
MILLER'S IIIPROVBD GRINDER FOR CASTINGS. 

As a point of advantage 
claimed, it mll.y be noted 
that the fastening of pipe 
to the nozzle is entirely in­
dependent of the attach­
ments of the strainer. The 
latter, while being so bolted 
8.8 to be quickly �ken out 

The reader has doubtless already remarke<l that the me- lessening fri�tion. Further particulars regarding the grinder 
chunism for rotating the cylinders differs from that em- may be obtained by addressing the Miller IronCompany, Pro­
ployed in the ordinary rumble. In the present case, the edges vidence, R. I. 
of the heads rest and revolve upon four flanged rollers, D. • ler. 
Upon the shafts of the latter, which have their bearings in 
heavy framework, are two gc,ar wheels , E, which mesh with 
the pinion, F, which is on the same shaf& 
as the driving pulley. It is obyious that 
the motion of the latter is imparted to the 
rollers and by these to the cylinder, the 
weight in the latter, of course, contribu· 
ting to increase the traction between the 
llurfaces. 

'1'he manufacturers inform us that they 
Imve had in use one of these machines, 5 
feet in diameter by 5 feet in length, and 
find that it requires but few repairs, while 
doing it� work with much efficiency. The 
apparatus ha� been in operation In their 
foundery since 1869, and three more have 
recently been added. From 500 to 1,000 
pounds of bugs (small scraps of iron from 
the bottom of the cupola) are put. in with 
the castings, the quantity varying with 
the size of the machines. The manufac­
turers alRo state, in order to show the 
smll.ll amonnt of power required to drive 
the apparatus, that they run three grind ­
er�, two full of castings and bugs (in di 
menSions about 21 by 3 feet) and the other 
with facing, a 14 inch emery whet-I, and a 
drill, with 100 feetof2 inch shafting with 
.a 1t inch double belt tl"&veling tlOO feet 
'Per minute. This device is covered by 
'two patents granted to George Miller, of 
Providence, R. I., and a. third patent to the same inventor 
relates to the application of the plan to water wheels. The 
eylinder in this instance is the wheel, overshot or otherwise, 
from which power is transmitted to the friction rollers, and 
thence to the pulleys, in reverse direction, in short, to the 
hammer above described. The wheel thus arranged, it is 

.claimed, admits of cheaper construr.t.ion than when the cen-

HILLER'S IMP ROVED SINK. 

A prominent objection to many forms of sink in common 

MILLER'S I14PROVED SINK. 
employment is that the strainer inside and the flange of 
the waste pipe outside are secured. to the 8,nk by Bcrews 
which, passing directly through all portions, are /let up by 
nuts. The disadvantage is, that two extra holes are thus 
made in the bottom of the sink, which require constant pack­
ing to render them watertight, which packing must be re­
moved and re-adjusted whenever it becomes necessary to 

when necessary, is, from the fact of its being thus secured, 
not liable to be lifted from its place by servants, in order to 
throw filth, crumbs, or matters likely to clog the pipes, 
down the sink. 

Patented December 2, 1573, by Henry Miller. The manu­
facturers, who may be addressed for further information re­

lative to sale of rights, etc., are the Miller 
Iron Company, Providence, R. I. 

... 
Novel Way oC ExportlD&' BODe Du.&. 

The immense trade in Australian canned 
meats, now carried on, has had the effect of 
causing a great accumulation of bones in 
Melbourne, Australia, where the putting up 
is done. The sale of the bones isnow grow­
ing into a remunerative branch of export 
trade as bone dust manure; and an Austra­
lian paper, speaking of the subject, gives au 
account of the manner of its exportation. 
It says that a rellent vessel, bound for Lon. 
don, has on board a shipment of one hun­
dred tuns of bone dust, prepared for expor­
tation in an altogether novel manner, and 
one which promises to come into extensive 
use. To facilitate this trade, an apparatus 
has been contrived for compressing bond 
du:.t into hall its original compass, reducing 
it at the same time into a form very conve-
nient for shipment. By means of strong 

. pressure the crushed bones are molded into 
cakes of six inches square and three incbes 
thick, something like fiooring tiles, each 
cake weighing a little over four poundli_ 
These bone dust tiles are jllst adhesive 
enough to admit their being handled freely 

-thrown about like bricks, if necessaly-and are yet firm; 
and when required for use, they can readily be crushed . or 
melted by the application of a little hot water. A tun weight 
of the manure measures 26 cubic feet, and contains 252 of 
the cakes. The manufacture of bone dust for fertilizing is 
a large and rapidly increasing industry in this country, and 
this Australian me&hod might be profitably adopted here. 
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PROPOSED LAW FOR CASTINGS. 

Mr. Samner has introduced the following bm (No. 119) 
into the Senate: 

Be it enacted, etc. That no person shall counterfeit or make 
a facsimile of any metal casting, by using such casting as a 
pattern in molding, unless by the written consent of the 
owner or producer of the original pattern from which the 
casting wall made; and any person who shall counterfeit or 
make a facsimile of any metal casting, either in whole or in 
part, by the means aforesaid, without the consent of the 
owner, shall be liable to such producer or owner of the orig­
inal pattern in the amount of the ordinary wholesale profits 
upon the articles so produced, recoverable, with costs, by 
bill in equity, in any circuit court of the United States, and 
the cOurt may restrain by injunction, and may order that all 
counterfeit metal patterns, and the metal products there­
from, shall be delivered to the complainant or be destroyed 
by the marshal, and may pass such further orders and de­
crees as may be meet in the premises. 

.. This has been read twice, ordered to be printed, and re­
ferred to the committee on patents. We hope it will rest 
there. Thtl patent laws already provide in the most com­
prehensive manner for the protection of original work; and 
if Congress goes further still and attempts to eBtablish an 
espionagfl over the details of every man's shop, the result 
can only be injurious to manufacturers of all kinds of 
castings. No doubt injustioe is now done enterprizing 
men by imitators who make use of designs which have 
cost a great deal of money to get up. But if there is no 
invention in these de8igns, we d'l not see how the Gov­
ernment can interfere to prevent it; and we decidedly think 
that it ought not to interfere. 'rhe effect of espionage, 
such as this bill would call forth, is to be seen in the scan­
dals which the operations of revenue informers have lately 
producoo in some of the best known business houses in 
this country. There is a loud outcry against the contin­
uation of laws which permit cases of BUch undoubted In­
jUltice to be increased in number, and we doubt if this 
bill would receive the aupport of the manufacturing com­
munity. We have pointed to the notorious 'revenue 
cases' as an example of what would be the probable re­
ault of passing this law, and we will add that the firms 
which have suffered most seriously by the operations of 
informers are not those small and weak concern!! which 
might be aupposed to be the surest victims of the law, but 
they are among the most prominent and powerful houses in 
the country. The bill under consideration ill probably the 
work of some' leading' manufacturers, who think to pro­
tect themselves against piracy. Unless this law forma an 
exception to others of its kind, it is precisely the leading 
ing men among manufacturers who would probably feel its 
rigors."-Engineering and Mining Journal. 

The foregoing remarks seem to us weU founded, and to 
the protest of our cotemporary we can add our own against 
Buch unnecesaary tinkering with the protective power of the 
Government. The above measure virtually prevents a farmer 
from re·casting his plow point; it prevents the printer from 
duplicating his type pages by electrotyping or stereotyping. 
We might continue and cite other instances where the sole ef­
fect of the law "ill be simply oppression and a retardation of 
industry, in lieu of a furtherance of iia best interests. The 
act ill a legitimate Ou.tgrowth of the misconception regard­
iug the nature of our patent laws, which is now so preva­
lent, and which seemll even to have extended to the emi­
nent senator from Massachusetts. As we have repeatedly 
urged, our patent aystem is not devised for the purpose of 
compelling the community to pour th!'ir cash into the pock· 
ets of one claBB of individuals or manufacturen. Nothing 
is funher from the apirlt of our patent laws. To encour­
age industry and to promote the progreall of the useful arta, 

to open new fields of employment In which all the people 
may freely enter, and thus to lead to gorea1er material p!'Ol­
perity for the whole nation, is the sole aim of the existing 
statutes, and the substantiality of this foundation is proved 
by the results of their operation during the past. 

yet been determined; and a further report, regarding theae 
organa as well &8 the lunga, will probably complete the in­
vestigation. 

------------�.�.�.�'H.�-----------
THE IJrDUSTRIAL USES OJ' BISULPHIDE OJ' CARBON. 

Up to the year 1850, the sole industrial application of bi­
sulphide of carbon was in the vulcanization and diss:>lution 
of caoutchouc; but since later invention has found means 
of producing the material at low priCf!, it has been applied to 
a multiplicity of uses in a large number of the arts. The 

A man's best efforts are owing to his country, in entire 
abnegation of self and without fee or reward; ao indeed 
are his goods and even his life. But while the people 
may, in times of need, take the latter and benefit by them, 
they have no means, however pressing the necessity, of 
forcing a person to invent; while, on the other hand, there' 
are not many individuals who will give their time, labor, 
and ideas voluntarily, to the country, out of deference either 
to principle or patriotism, considered apart from other mo· 
tives. Hence a stronger incentive is necessary; and this, 
out of expediency pure and simple, the law supplies in 
granting a limitE'd monopoly. It cannot force people to 
invent, but it can bribe them; it can induce the individual 
to benefit the entire nation, by giving him a little extra 
emolument for himself; in brief, it uses the offer of a pro­
tected right, for a certain period, merely as a bait to pro­
duce inventions which are to be the free property of the 
pUblic. The amounts realize<W>y individuals for new ideas, 
1hough in some cases large, are insignificantly small in 
comparison with the value of the benefits conferred upon 
mankind by the origination. 

extraction of oils from grains, the wholesale removal of 
fatty matter from wool, the treatment of spices to obtain 
the same in soluUle form, tlae fabrication of prussiate of pot­
ash by the Geles process, and of sulphocyanide of ammonium 
for the preparation of the toys called Pharaoh's serpents, the 
purification of crude paraffin, the mannfacture of liquid fire 
for incendiary projectiles, and as a means of destruction of 
verwin, are a tew of the principal employments of bisul­
phide of carbon, many of which have already been fUlly ex­
plained in these columns. 

As respects m&«nitude, however, and future influence upon 
manufactures, its adaptation to the utilization of waste 
residues is of major importance, and is fast forming the 
groundwork of a new and distinct industry. The credit of 
first extracting the fatty matters from these refuse products, 
is due to M. Deiss, of Belgium, and by the aid of the bisul­
phide,the former are obtained in quantities sufficient to serve 
for lubrication of machinery or the fabrication of soaps and 
candles. 

Just so long as the notion is held that certain special 
manufacturers are the object of the solicitude of our sys­
tem, and not the people, so long will such enactments as 
that of Mr. Sumner periodically make their appearance. 
If a manufacturer makes a casting of some new device, or 
casts 80n.ething that h&l never been cast before, or even casta 
in an original and peculiar manner, he can submit his ideaa 
to the proper authorities, have them passed upon, and, if 
they are suitable, obtain a patent which protects him in 
their enjoyment. Here there is evidently, for the reaaons 
above given, an advantage gained for the community. But, 
under Mr. Sumner's law, any man is to be secured in perpet­
uity in the right oi any mere casting, not because it is IIpe­
cially beneficial or useful to the people, but simply because 
he wants the Government to help fill his pockets by bol­
IItering him up in a monopoly against everybody else. There 
is neither jusdce, expediency, nor reason in the measure. p<� . AUTOPSY 0; T�-;IA.ESE TWINB. 

The report of the autopsy on the bodies of the Siamese 
twins has been made public through the New York Tim88 ; 
and so far as the dissection has progressAd, it reveals some 
remarkable and unlooked· for conditions in the physical con­
stitution of the strange phenomenon. 

'l'he feature 01 greatest interest is connecttld with the 
ligament, which is about four inches long and eight inches 
in circumference, and a section of which is shown in the an­
nexed diagram. There is a union at the two ensiform car­
tilages, which are joined at a point very near the median 
line of the band (dotted lines, A). Eng's process was much 
the more robust of the two, though neither cartilage was 
ossified. Besides thia were thre� very curious pouches, the 
lower one of which, B, ia only separated from the skin by a 
very delicate layer of tillsue, and passes from the abdomen of 
Chang, and is lost in the duplicature of the auspensory lIga-

ment of the liver of Eng. Above this is a second and simi­
lar pouch, C, belonging to Eng, and between this and the 
under surface of the enRiform conjunction, A, is the thW 
and largest pouch, D, also prolonged from Chang's abdo­
men until it fairly reachea the peritoneal cavity of EDg, 
but is not continuous with it. Thua Chang had two pouches 
and Eng one. At E was found a connecting band between 
the livers, through which the plaster injection, uaed to fill 
the vesaela, pasaed freely from the portal vein of Chang into 
the body of Eng. It is believed that the large upper pouch, 
D, b8longing to Chang was once filled with true liver tissue, 
which at maturity became amaller, and ultimately left an 
empty apace. At E is shown the collD8Ction between the 
livers, F F, and at G and H, the 'Dena ca'Da and portal vein of 
each body. 

Chang's side of the band-on the right of our engmving 
-is the weakest, doubtless owing to the fact of his having 
been alrnOit a constant invalid. Enirs portion ia, however, 
well nouri.hed and healthy. The peritoneum, it la found, 
is unquestionably prolonged Into the ligament. Without 
entering further into the technical details of the dissection, 
the general result seems to point to the fact that a division 
of the twins would have been a very dangerous, if not fatal, 
operation, The two portal circulationa were connected, 
and the peritoneal pl'GC8IIsea extended across the ligament, 
thus presenting great difficulties to the uae of the knife. 

Chang, it is believed, died of an attack of cerebral paraly­
sis, and Eng of fright. The po.ltion of the hearts haa not 

In order to show the rapidly increasmg value of this USel­
ful substance, we have gathered from foreign contempora­
ries quite a number of its most recant as well as most im­

portant applications, and artl thus enabled to present a fair 
view of the various refuse matters, in connection with which 
it is now employed. In the manufacture of fatty acidl, 
brown compact deposita are precipitated. These,mixed with 
aawdust In order to facilitate the action of the bisulphide, 
and treated with the latter yield, up to twenty per cent of 
acida, which otherwise would go to waste. The pasty mass 
of metal1ilings,dirt, greaae, etc., taken from car and wagon 
axlea, ia fint treated with hot sulphuric acid, then with bi­
sulphide, and, lastly, washed and dried. This isolates the 
grease in a aaponified state. Cotton waste, employed in or 
about machinery, ia freed from its greaae by bisulphide and 
is again available for use. Residues of the manufacture of 
beeswax, which formerly found no sale except as manure, 
selling at about two dollan a hundredweight in France, are 
now aubjected to the action of bisulphide and an excellent 
yellow wax is extracted; the final residue is still useful as a 
fertilizer. 

Sawduat which has served to filter oils purified by sul­
phuric acid yields after pressure 15 per cent of oil; again, 
50 per cent of oil is obtained from the muddy deposits due to 
the mingling of oils with aulphuric acid. 'rhese are washed 
In boiling water, dried, mixed with sawdust, and la8tly 
treated with Disulphide. Balls of oleaginous grain, when 
they cannot be used aa food for cattle, yield fatty matters; 
and their residue is an excellent fertilizer, as it contains 
large proportions of nitrogenized substances and phosphatea. 
Bisulphide is also used to extract the grease from olives 
after they have been pressed, and from residues of tallow 
and auet after melting and pressure, also from the residues 
of the manufacture of cocoa. Bone fragments, when treated 
with bisulphide at 1040 Fah., yield 12 per cent of grease, 
they are subsequently unfit for the manufacture of gelatin, 
but answer excellently for the fabrication of bone black. The 
cleaninga of wool cards, when acted upon by bisulphide,give 
about 80 per cent of fatty aubstances,utilizable for the manu­
facture of soaps. 

It ia evident from the great number of waste products,and 
the abundance of Home of them, that a very considerable 
amount of greasy and oleaginous matter can be returned to 
the varioua industries through the new processes involving 
the use of bisulphide. The material has also been succesa­
fully employed in the scouring of wool and in the extraction 
of bitumen from schists and bituminiforous sandstontls. In 
the latter case, the quantity of bitumen obtained is from 4 
to /) per cent superior to that furnished by distillation, which 
only gives in all from 7 to 8 per cent. MM. VanHaecht, 
Emile, & Co., vf Belgium, exhibited in the Vienna Expos:­
�n a number of improved machines for carrying on these 
processes, and in which all species of fatty residues could be 
treated. The price of manufacture does not exceed, for cer­
tain purpoaes, $2.40 per ton; about half a tun per hour can 
be treated. The loas of bisulphide is reduced to barely t 
per cent. 

••••• 
TELEGRAPHIC PROGRESS IN 1873. 

A submarine cable has been extended along the eastern 
coast of South America, uniting Para, Pernambuco, Bahia, 
and Rio. The inauf!11ration of this line was celebrated in 
the presence of the Emperor of Brazil, on the 23d of last 
December. In a short time, the wire will be prolonged to 
Montevideo, and then both American continents, from Canada 
to the south of Brazil, will be in telegraphic connection with 
Europe. A fourth cable was successfully laid between Eng. 
land and the United States during the month of July. In 
Africa, owing to the Ashantee war undertaken by Great 
Britain, the telegraph has been Introduced to a limited ex­
tent. In Auatralia,considerable progress has been made in 
erecting lines between Queensland and the western portion 
of the continent. It is proposed to connect New Zealand 
and Australia with a donble cable, also extending from 
Queenala.nd to India. 

The UBe of the duplex system has become wide both in 
England and in our own country. We note a curious inven-
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tion by Mr. Viquier, of Shanghai, China, by which dis­
patches are sent not only in the Chinese language but printed 
in its intricate characters. The automatic plan in the United 
States is proving quite succesBful, and in public tests has 
accomplished some remarkable featl in rapid telegraphing. 

With regard to batteries, in spite of the improvements in 
those of Grove, Bunsen, Leclanche, May,Davy,and others, it 
seems that we as yet have none that is absolutely constant, 
though it may be that future modifications of the secondary 
batteries'of Plante will lead. to such a result. 

The oil which Is pressed out consists of oleic acid holding 
in solution more or less of the solid acids, which it is desira­
ble to save. For this re&8on, it is taken back to the tanks 
where the acids are mtllted, and mixed with them to be 
worked over agaiB. It is finally sold for washing wool, 
8CJftening leather, or making soap. 

known as Count Rumford: 1. That he was the first to prove 
the immateriality of heat and to indicate that it is a form of 
energy, publishing his conclusions a year before Davy. 2. 
That he first, and nearly a half century before Joule, deter­
mined, with almost perfect accuracy, the mechanical equiva­
lent of heat j and 8, that he is entitled to the sole credit of 
the experimental discovery of the true nature of heat. 

Sir Ri�hard Glaas, S� Francis Ronalda, and Auguste De la 
Rive, all prominent in the history of telegraphy, have died 
during the past year. 

••••• 
Bom:BT L. THU:a&TOll. 

We notice with sincere regret the death of Mr. Robert L. 
Thurston, one of the oldest manufacturers of Providence, 
R. I. , and father of Prol.essor R. H. Thurston, of the Stevens 
Institute. Mr. Thurston began &8 a machinlst,at a very early 
age, and had but attained hi. majorUy when he 1Iecame in­
terested with John Babcock, Sr., in the buildiag of an ex­
pel'imental engine and a tubular boiler, which were placed 
in a small ferry boat used near Fall River. The perform­
ance of this craft indu.ced her builders to conetruct two 
more vessels, the Babcock and the Rushlight, which, plying 
beLween Providence and New York, created a sensation 
equalled only by that occasioned by Fulton's Clermont. In 
1880 Mr. Thurston embarked in business in Providence, 
R. I., and, after several changes of firm, ultimately formed 
the well known concern of Thurston, Greene, & Co., the 
first manufacturers who ever built a standard form of ex­
pansive steam engine. Mr. Thurston' was not fortunate in 
monetary matters, and at the beg-ining of the war incurred 
heavy losses, which, coupled with his advancing age, led to 
his retirement,from active business life, during the summer 
of 1863. 

The subject of this brief sketch 1 will be widely lamented, 
not only by the large number of 'work people with whom, 
during his long and useful life, he has been brought in con­
tact, and who have experienced his uniform kindness and 
benevolence, but by all generally, as one of those repre­
sentative men whose name will always be linked with the 
material growth and prosperity of the country. 

••••• 
BTEABnr CA!lDLE8. 

The hard white stearin candle of today is quite a different 
article from the tallow dip that our grandmothers used to 
make, and which was then a vast improvement over the pine 
knot of the preceding generation. Tallow dips were made 
directly from the tallow, which was obtained by melting 
beef suet and straining it to remove animal fiber and im­
purities. Stearin candles are also made from tallow j but in 
thi" case it is first separated into its conltituents, some of 
which are solids and others liquids, and only those melting 
at a temperature above the ordinary summer heat are em­
ployed. 

Tallow is a mixture of stearin, palmatin, and olein, 
compounds of glycerin with stearic, palmitic and oleic acids 
resr-ectively. Oleic acid and glycerin are both liquids at 
ol'dinary temperatures. and hence it is desirable to remove 
them from the tallow before employing it in the manufac· 
ture of candles. To accomplish this, several methods are in 
use. The simplest and one of the best is that invented by 
Wright and Fouche, and consists in decomposing the fat 
with superheated steam. 

The apparatus employed is called a digester, and consists 
of two copper boilers, placed one above the other and con­
nected by two pipes, one of which reaches nearly to the bot­
tom of the lower vessel and endl at the bottom of the upper 
one_ The other is fb:ed to the cover of the lower one and 
enters the upper one near the top. The melted fat mixed 
with an equal quantity of water is run into the digester, 
whicb is not completely filled and is heated for 15 hours under 
a pressure of eleven atmospheres. By the end of that time 
the glycerin becomes separated from the fatty acids, and is 
disllolved in the water. The contents of the digester are 
then blown into large vats where they are allowed to settle, 
and the fatty acids, bein� specifically lighter, rise to the top, 
the glycerin water settling to the bottom. As soon as this has 
taken place, the glycerin water is draWB off into a tank below 
and heated by a steam coil to evaporate the water, the evap. 
oration being kept up until the glycerin acquires a specific 
gravity of 25°. At the proper moment,when all the glycerin 
water has been drawn off,the mixed fatty acids are run into 
large lead-lined vats. Here they are mixed with a IImall quil.ll­
tity of oil of vitriol to purify them, and heated by a steam 
coil. Then the liquid flows into a much larger vat beneath, 
from which it Is run into pans,about 10 inches wide by 18 long 
and resembling huge cakes of chocolate. These pans are 
arranged on racks and the acid� allowed to crystalile. The fat 
now solidiiies,but it still has distributed through it the oleic 
acid. To remove this, the cakes are wrapped in strong 
cloth, usually hair clot.h, od submitted to the action of a 
powerful hydraulic preH, whereby a large proportion of the 
oil is squeezed out. 

Another method of separating stearic acid from the gly­
cerin and oleic acid, formerly much uaeci, consists in saponi­
fication by means of lime. When lime is added to melted 
tallow and heated, the fatty acids combine with it to form 
an insoluble lime soap. the glycerin remaining in solution. 
The lime soap thus formed is decomposed with sulphuric 
acid, sulphate of lime being precipitated, and the melted 
fatty acids rise to the surface. The lstter are transferred 
to lead-lined tanks, treated with oil of vitriol, drawn off, 
cooled, and pressed cold and hot, as in the other processes. 
If superheated steam is employed, a much smaller quantity 
of lime is required. At a pressure of ten atmospheres, with 
2 or 8 per cent of lime, saponification and decomposition are 
complete in seven hours. This process, invented by De 
Milly, is a combination of both the above, and effects a 
saving in time over the first, and a saving in lime and acid 
over the second. 

A fourth method, quite different from any of the above, 
was introduced by Dubrunfaut in 1841. Unlike the other 
processes, it can be employt'd to decompose very impure 
fats from slaughter houses, bone and marrow fats, kitchen 
stuff, residues from refining fish oils, and the like. Oil of 
vitriol is added to the molten fat, a moderate heat applied, 
and the mass stirred for lli or ao hours. The neutral fat is 
thus converted into a mixture of sulpho-fatty acids and 
sulpho.glyceric acid. These are decomposed by running 
them into large wooden tanks lined with le�d and one third 
filled with water, and heating to 212° Fah. .After the fatty 
acids separate, they are purified with water j the water evap­
orated, and the acids carefully distilled by meanll of super­
heattld steam, at a temperature of 500° Fah. to 650° Fah. 
According to De Milly's new process, the tallow is heated to 
248; along with 6 per cent of oil of vitriol, and the action 
limi�d to 2 or 8 hours. It is thereby pOllsible to obtain 80 
per cent of the solid fatty acids in a condition at once fit for 
making candles without redistilation, only 20 per cent 
having to be distilled. 

------------...... ·�I •• ------------
8OIB!lTII'IO .AlID PllAOTIOAL IlIJ'OBKATIOll. 

BLACK PHOSPHORUS. 

M. Ritter considers that the color 01. the variety of phos­
phorus known as black is due solely to the presence 01. met­
als or foreign metalloids. Arsenic in commercial phosphor­
us causes the aDpearance of the phenomenon, on account of 
a separatidn of -phosphuret of arsenic. No allotropic modi­
fication exists. 

OIL SPOTS ON B'INISHliID GOODS. 

It is an exceedingly aggravating occurrence to flnd a piece 
of cloth, perfect in every other respect, ruined by oil spoti.'. 
They are most frequently due to sheer C&l'8lessness and neg­
lect of cleanliness in oiling the machinery. Workmen 
should be instructed to watch for them, and, as soon as one 
Is discovered, to hunt up the cause and remedy it forthwith. 
Cloth thus injured should not be left in folds, or, if such dis­
position is absolutely necessary, pieces of thick paper should 
be placed between to prevent multiplication of the defects 
by the oil spots coming in contact with the clean portions. 

The American Tea;tile .Jfanu/aetu'f't'I' saYII that the simplest 
and lurest process for extracting oil spots is to saturate the 
spot with beDline, then place iwo pieces of very sol.t blotting 
paper under and two upon it, and press well j in some cases 
a hot iron is necessary j in others a high prellBure, say 100 
lbs. pednch, without heat is sufficient. By thill means the 
fat is dissolved and entirely absorbed by the paper. To rub 
the oil spot with a sponge saturated with turpentine or ben· 
zine only spreads the grease. 

A HUGE AEROLITB. 
A correspondent of the Chicago Times says that an enorm-

0us aerolite recently fell in the Vicinity of Farmersville, 
Livingston county, Mo. The shock of its impact with the 
ground is stated to have been like an earthquake, and the 
molten mus is described as fully twenty feet high above 
the soil, and some twenty· live feet in diameter. It presents 
the usual appearance of lIuch bodies, beini a black, shining 
mass of meteoric iron. Its size is unprecedented. 

RUMFORD'S DETERKIlUTION OF THE MECHANICAL 
EQUIVALENT OF H1iIAT. 

Professor R. H. Thurston recently submitted a note to the 
American Society of Civil Engineers, in which he presented 
a 'f'�3Ume of the history of thermodynamics as given by Pro­
fessor Talt in his work on the subject. In this, Professor 
Tait places the services 01. Count Rumford as second ill im­
portance to those of Davy, &8 well as in the actual influence 
upon the growth of the science, and does not apparently 
consider them comparable to tholle of Joule. 

HYDRATE OF CHLORAL AS A PRESERVING AGENT. 

M. Personne reports that, beside the strong alkalies, all 
the weak ones, magnesia, the alkaline salts, including borax 
and phosphate of soda, all the animal alkaline liquids, such 
&8 blood and white of egg, transform chloral into chloro­
form when the mixture is heated to 104° Fah. Fresh blood 
to which chloral has been added, and which is retained at 
normal temperature, coagulates completely, keeping its red 
color, and remains without alteration. A piece of muscle 
plunged in a chloral solution of 10 per cent, became llightly 
pale in tinge and deposited a sediment j but after a few hours 
immersion, it dried rapidly and became sufficiently friable to 
be pulverized. 

It is believed that chloral solution of the above strength 
may be used for preserving the most alterable animal mat­
ters. The author states that he has thus kept a cerebellum 
for more than a month in perfect condition. He recommends 
the addition of glycerin to the solution , to prevent the arti­
cles preserved from becoming rigid and dry. 

THE CIDLI INTERNATIONAL EXPOSITION. 

The Republic of Chili has, through its representative, for­
mally notified our government that an international exposi­
tion will be held at Santiago, to open in September 16, 1875. 
Some valuable general concessions are to be made to exhib­
itors at the exposition. There will be a reduction of fifty per 
cent in the price of freight from Valparaiso to Santiago and 
on lines belonging to the government. Article!.', excepting 
such as relate to dress fabrics, furniture, house decoration, 
jewelry, glass, earthenware, and similar products of manu­
facture, together with those of mining industry, will be ad­
mitted free of duty. Tholle excepted will not be charged in 
case they are reshipped. Forty dollars will be allowed for the 
payment of the passage of any special workman or mechanic 
in charge of, conducting, or directing exhibited machines 
or industries, such workmen to be duly a.:credited with 
pasSPOl ts certified by the Chilian Consul at the port of their 
embarkation. A reduction is also to be made on the freight 
01. goods on the way to the exhibition from the different 
linell of steamers running to Valparaiso, the amount of 
which will be made known shortly. 

A BOILER EXPLOSION. 

A correspondent, G. F. A., writes from. Peoria, Ill., en. 
closing a newspaper slip which describes a disastrous boiler 
explosion at that place, on January 81. The boiler was new, 
having just been completed, and was undergoing a test by 
steam pressure. It had no safety valve, nor any means of 
relieving the pressure other than by a rupture. A steam. 
gage was attached j and when this indicated a pressure of 
189 pounds per square inch, the boiler exploded, killing one 
of the bystanders and severely scalding another, the person 
who was killed being completely dismembered. The boiler 
was broken into fragments, which were thrown to great dis­
tances. It appears that the correctness of the gage was 
doubtful, so that it was impossible to tell what was the ac­
tual pressurtl when the boiler exploded. Judging from the 
above facts, this was a case of reckless engineering, calling 
for the sternest censure. 

We are greatly obliged to our correspondent for sending 
us an account of the expl )sion, as we believe that giving 
pUblicity to proceedings of this kind is one of the surest 
means of inaugurating more careful management. Will 
not our readers in all sections send us information on mat­
ters of this kind, enclosini extracts from the local papers? 
In this way they will render us valuable assistance in our en­
deavors to bring about a more enlightened system among 
those who are entrusted with the care of steam machinery. 

--�--------."'.·�I •• ------------
TO !lEW 8UBSCBIBEB8. 

All subscriptions to the SCIENTIFIC AMERICAN will be 
commenced with the year, unless persons, at the time of re­
mitting, request to the contIary. Nearly all subscribers 
preserve their numbers for binding; and in most casell where 
subscriptions are received during the first quarter of the 
year, if the back numbers are not sent, they are subsequently 
ordered. To save both the subscribers and ourselves trouble, 
the back numbers from January 1 will be forwarded, unless 
we are advised to the contrary. This course will be pur­
sued till April 1, after which date the paper will be sent 
from the time of receipt of 'remittance; but subscription. 
may commence at any time, at the request of the subscriber, 
The above regulation applies only to those who give no in­
structions, at the time of remitting, as to when they de­
sire tb commence. 

•. e .• 
Death oC Three Em.lnent Sclentl.t •• 

When no more oil can be pressed out, the pressed cakes are 
taken directly from this press and, without being unwrapped, 
are placed in a horizontal press between plates of iron and 
heated by steam pipes, where still more of the oleic acid is 
removed. The pressed cakes, although nearly pure, are 
again melted, treated with dilute SUlphuric acid, and sub­
jected a second time to hot PreSllure. This furnishes a very 
solid, perfectly white subitance, coDiistlng principally of 
stearic acid, improperly called stearin, with some palmitic 
acid. From this, the candles are molded in the usual man­
Iler 

Professor Thurllton considers that, as it is well known 
among engineers that the ordinary unit of measurement of 
horse power is much too high for application in estimates of 
animal power, it would be more correct to. consider the 
horse power of Rumford as 25,000 instead of 80,000 foot 
pounds per minute. In such case the mechanical equivalent, 
as deduced by the laiter, would be 782'8, di.i:ering by only 
1'5 per cent flom the value now accepted, as determined by 
Joule half a century later, which is nearer the probably 
correct value than the result of any other investigation, and 
il even far more accurat4! than many results obtained by 
Joule himself. Prol.essorThurston thinks that we may claim 
for Benjamin Thompson, of COllcord, N. H. commonly 

Max Schultze, the great German professor of anatomy, 
is dead. He wall in the prime of life, IIoI1d had just experi­
enced the satisfaction of l188ing his laboratory at Bonn, the 
most ample and el..-tl,y constructed in Europe, finished 
under his immediate lupervision. His death is a great loss 
to biologlca1l1cience. 

WE regret to learn the premature death of M. Fernand 
Paplllon, to whose tnteresting papers on phenomena of life 
(in .Re1me tUB Detta Mondu and other journals) we have re­
peatedly directed attention. The death is also announced of 
Dr. Legros, of Paris, who was poisoned in the course of his 
histological re.earches. 
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THE ALBANY RAILROAD BRIDGE. 

The large and handsome engraving which we publish on 
another page is an excellent view of one of the finest pieces 
of civil engineering work existing iu this country. It is the 
largest double track iron railway bridge in the United 
States, and extends across the Hudson riveT at Albany, 
N. Y. Messrs. Ch.rke, Reeves & Co. , the designers of the 
proposed irou centennial tower, were the constructors. 

The total length of the structure is 1,740 feet,or nearly one 
third of a mile, and it consists altogether of fifteen spans, of 
which one is a draw span 274 feet in length. The super­
structure is entirely of wrought iron, and the main girders 
are proportioned to carry a rolling load of 6,000 lbs. per lineal 
foot of bridge, in addition to the weight of the fabric itself. 
The turntable is operated by a steam engine, and is so con­
structed, that if any part wears out, it may be rf'lplaced whit­
out interrupting the use of the swing bridge ; and suitable 
lever turning gear is also provided, so that, should it become 
necessary, the swing bridge may be operated by hand_ 

The engine and boiler, and aU the machinery required to 
actuate the draw span, are situated within the turntable and 
are out of sight. The draw span can be opened �nd closed 
very quickly. Wpen being swung, the weight is car ,  
ried by the center and amonnts to about 350 tuns, b u t  the 
equilibrium is so accurate that it can be readily moved by 
two men. 

The fiQor syetem of the bridge is rather stronger than is 
usually made in Ihis country, and the system of coru.truc· 
tion generally was based on the plan followed at the Phre· 
nixville works, which provides that the bridge does not 
fail to return to its original cember without readjustment 
after testing. To allow for expansion, one end of each 
girder is fixed to the pier, while the other end is carried 
upon rollers formed of lengths of 1t inches cold rolled 
shafting, mounted in wrought iron frames. 

The weight of iron in the fabric is 1,750 tuns, and the 
total cost, including machinery, sidewalks, etc" was about 
$320.000. Our view is taken from the Albany side, at which 
point a. new and finely arranged depot has recently beln con­
structed. 

------------4.�'.·�.4. __________ __ 
A NeW' Idea about Comets. 

A paper was read before the Hackney Scientific ABllo.tion 
on January 13, by Mr. Reeves, advancing an entirely new 
theory with regard to comots ; and by the use of diagrams, he 
showed that the part of the comet termed the tail, being al­
ways in a direction from the sun and therefore 'l.S often 
in advance as behind the nucleus, is not really a tail. That 
&8 comets are transparent, and all matter is known to ba 
either solid, liquid, or gaseous, comets must be the latter, for 
solids and liquids are opaque. That the only known power 
by which this gaseo us matter can be held together is gravity, 
which must necessarily have a center, and, every part of the 
body being free to move, resolves itself into a sphere, the cen­
ter of which is iu many cases exceedingly dense, gradually at­
tenuating towards the circumference. That the rays of the 
san are refracted in their passage through the spherical com­
et, thus luminating the portion beyond the center or nucleus, 
which llIumination forml the tail. He then explained how 
1\0\1 the various and peculiar phenomena of comets, such as 
their shapes, color8, horns, nuclei, as well as their being 
with and without tails, etc. , arise ; and that they are entirely 
in accordance with the universal laws of Nature. 

• •••• 
Preservlnar: Cut Bunches oC Grapes. 

A correspondent of The Garden recommends the uee of 

/-\ I ,  
the ingenious little device de­
picted in our engraving, for 
preserviDg bunches of grapes 
in water, after they are cut 
from the vines. Any plumber 
can make the tin tubes for a 
few cents each, and they should 
be hung up, with the bunches, 
in the vinery ; but a: separate 
small house or bot frame, to 
which the heat could be turned 
on when neceJllI&ry, wonld be 
an improvement. The houlle 
or frame IIhould be well ven­
tilated and free from damp and 

duet ; and it would be useful for young vines in pots, cn­
cumbers and melons. 

- .. � . .. ------------
IMPROVED FISH GRAPPLING SPEAR. 

This invention , the object ' of. which ill indicated by its 
title, is an improvement of considerable merit over the old­
fashioned fish spear. It is also excellently adapted as a sub. 
stitute for the gaff, as its action is much more certain, while 
it requires less skill to manage. The grappling arms are 
easily and quickly set by ingenious mechanism leading to 
the handle, while there seems little about the apparatus to 
get out of order and so impede its working. Our engrav­
ing represents the device with its claws open :Fig. 1) and 
closed (Fig'. 2), and also (Fig. 3) show the tripping arrange­
ments in the handle. 

The spear hooks are jointed together, as shown, and pro­
vided with springs, A, which are bent when the hooks are 
o�ened 1l.lld so held by the toggle joint at B. The springe 
are arranged in a clip, C, and not permanently attached, so 
that the hooks r::>ay be release,d to facilitate their opening 
and setting. D and E are sliding sleevell upon the handle 
with which the rock lever, F, is connected by a cbain, wire, 
or cord , G, which p!sses up over a pulley near the end of 
the stock. The rock lever com.ounicates with the spear 
hooks by a wire, H, 80 that, by IIUding the sleeves along the 

handle toward the hooks, the lever will be turned to the po­
sition shown in Fig. 1 , to open and reset the hooks ; and 
by moving the sleeves in the opposite direction, it wlll be 
turned back again ' (as 'shown in Fig. 2 and the dotted lines 
in Fig. 1), by sliding the swivel stud, I, back upon it to free 
the connecting rod, ,H, so that the latter will allow the j ll.ws 
to close when tripped. , The SBme operation subjects the 
springs to the required tension for actuating the hooke, by 
mE'ans of the cam, ' J, " pivoted to the clip. A set screw is 
provided in connection with the CRm for producing and va· 
rying the tension of ' the' springs ; and the clip is mBde ad­
justable on the stock and along the springs for the same 
purpose. 

Piq. l  

Piy.3 

Generally the hooks are tripped by striking them against 
the back of the fish at the joint ; but as, In case of stTiking 
a stone or other· hard substance, the points might be injured, 
a wire, K, is connected to one of the pTongA near the joint, 
and extends up to a small trip lever shown in Fig. 3. This 
lever, worked by the finger, pulls the joint hack, and so trips 
the hooks. 

Patented through the Scientific American Patent Agency, 
October 28, 1873. For further particulars address the inven· 
tor, Mr. Jonah W. Knapp, Cross Rivers, Westchester coun­
ty, N. Y. 

- _ .  
ASTRONOJUCAL NOTES. 

, OBSERVATORY OF VASSAR COLLEGE. 
For the computations of the following notes (which are 

approximate only) and for mOBt of the observationll, I am 
indebted to etudents. M.M. 

PositIons or Planets Cer Marell, 1 8 74. 

.ereulT. 

On the lat of March, Mercury rises at 7h. 12m. A. M. , 
and sets at 7h. 20m. P. M. On the 31st, Mercury rises at 
4h . 59m. A. M. , and sets at 4h. 37m. P. M. 

Mercury should be looked for soon after sunset ; early in 
March, some degrees north of the sun's place. Mercury and 
Venus pass the meridian or south at nearly the same time 
on the 14th, Mercury being, however, 6° north of Venus in 
declination. 

Venuli. 

On the 1st of March, Venus rises at 6h. 50m. A. M. , and 
sets at 5h. 50m: P. M. On the .  31st, Venus riSBS at 6h. 14m. 
A. M. , and sets at 7h. 4m. P. M. 

The moon and Venus will be in conjunction on the 18th. 
Mars. 

On the 1st, Mars rises at 7h. 5Sm.  A. M. , and sets at 8h. 
41m. , P.M. On the 31St, Mars rises at 6h. 52m. A. M. , and 
sets at 8h. 35m. P. M. It will be seen that Mars is very un­
favorably situated for observations. 

.Jupiter. 

Jupiter rises on the 1st at 7h. 12m. P. M. , and . sets at 
7h. 30m. A. M. On the 31st, it rises at 4h. 54m. P. M. ,  and 
sets at 5h. 18m. the next morning. 

All through March Jupiter is in excellent position for ob· 
aervati01l, � to meridian at midnight on the 19th, and 

147 
nearly at midnight for the whole month. Its altitude, too 
in our latitude, is above 50· . and it can be studied to great 
ad vantage. Every person who has a telescope, even a small 
one, should watch the varied phenomena of its moons, es­
pecially on the evenings of the 7th and lSth. On the 7th, 
the largest of its moons will disappear by eclipse, passing 
into Jupiter's shadow, and the smallest will disappear by 
transit, coming between us and Jupiter, and being loat to 
view while projected on Jupiter's disk. 

Jupiter and the moon are in conjunction on the 31 st, when 
the moon is nearly full. 

Saturn. 

On the 1st of March, Saturn rises at 5h. 19m. A. M. , and 
sets at 3h. 1m. P. M. On the 31st, Sa.turn ri�es at 3h. 30m. 
A. M. , and sets at lh. lSm. P. M. As this planet comes to 
the meridian in the forenoon and is far south in declination, 
it i s  not well situated for observation. 

Uranus. 

Uranus is in good position for observations, but needs a 
good telescope. On the 1st it rises at 2h. 48m. P. M. , comell 
to meridian at 10 P. M. , and sets at 5h. 12m. the next morn­
ing. On the 31st Uranus rises at Oh. 46m. P. M. , and sets 
at 3h. 12m. A. M. the next morning, It is still among the 
small stars of Cancer, a iew degrees south of y Cancri. 

Neptune. 

On the lst, Neptune rises at Sh, 32m. A. M. , and sets at 
9h. 34m. P. M. On the 31st, it rises at 6h. 37m. A. M. , and 
Rets at 7h. 42m. P. M. Even witll good telescopes, no good 
observations can be made on Neptune at present. 

Sun Spotll. 

The record is from January 20 to February 14 inclusive, 
and, though much broken by cloudy days, is yet regular 
enough to indicete that in the spots individually there has 
been no marked change, no sudden appearance or disappear­
ance. On the 24th. spots appeared on the eastern limb 
which proved to be the advance of a large group, the whole 
of which was on the disk by the 26th. PhoLOgraphs of tt.e 
29th and 30th showed the group still entire, and on theee 
days the largest portion 01 it was seen with the naked eye. 
Observations were then interrupted until F'lbruary 6, when 
what was probably the last of it was just within th e western 
limb. On the 6th there was a small circnlar spot " coming 
on,"  that i�, near the eastern limb, which was still Eeen on 
the 14th, having been carried during the interval to the op­
posHe side of the disk, still maintaininyo its orl�inal shape. 
Five other small spots, on the 14th, extended east of the 
circular one, nearly in the line of the horizontal diameter. 
There were facalre on th e 10th Rnd 14th. 

Zodiacal LIl{bt. 

This was seen, early in the evening, on the 4th, 5th, 11th,  
and 14th, stretching from the western horizon towards the 
Pleiades. 

Barometer and Tbermometer. 

The meteorological journal from Janua,y 17 to February 
18 gives the highest barometer, February 2, 30 '63 ; the low· 
est barometer, In.nuaty 2S, 29'62 ; the highest thermometer 
January 23,at 2 P. M. , 56 ' ;  the lowest thermometer, Febru· 
ary 9, at 7 A. M., _1 1·.  

Amount oC Rain. 

The rain which fell during the morning of January 28 
amolinted to 0 '12 inches. 

The rain which fell between the afternoon of February 
13 and the morning of February 14, amounted to 0 '13 Inches. 

• •••• 
Patent Calf Feeder. 

In these day�, when the successful rearing of cattle is an 
important item of farm management, " wide difference may 
be seen in the appearance of 
two calvee--the one fed by a 
painstaking hand, and the 
other allowed to gulp down its 
food without time for admix­
ture with the saliva. This ia a 
very important matter, seeing 
that success or failure fre 
quently depends upon it. Of 
course, the nealer the process 
of feeding is approximated to 
the alow natural action of 
sucking, the better for the 
young animal. The implement shown in our illustration. for 
which we are indebted to the lronmonger, if properly 
cleansed from time to time, feeds in the most natural man­
ner and renders it impossible for the calf to gorge itself. It 
is a vessel of galvanized iron, shaped like a milk can, having 
upright sides and concave bottom, with an iron bale handle 
and a splayed hoop foot, which causes it to stand firmly on 
the ground. Midway in the vessel is a fixed ledge, into 
which a self· locking cover closely fits. This cover has a vul­
canized india rubber teat, fixed in its center and communi­
cating with an india rubber tube extending to the bottom of 
the vessel, the concave nature of which allows of the calf 
making a clean meal. The vessel holds about five quarts, 
and can be readily cleaned by removing the cover. The 
new leeder entirely dispenses with the unpleasant and dan­
gerous practice of feeding with the finger, and the food is 
not so liable to be wasted. 

• ••• • 
To TAN SXINs.--The following method is recommended 

by a correspondent : Take equal parts salt, alum, and Glau­
ber's salt, and half a part saltpeter ; pulverize and mix. Han­
dle the skins and rub the mixture in well three or four 
times a day, the oftener the better. If there is not moisture 
enough in the sk:n to dissolve the salts, put a little water 
into the latter. We are aSlLured that no moth will attack 
furll, the felts of which have been thus prepared. 
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Mr. Richard A. Proctor and the Million Dollar 
Telellcope. 

To tl.e Editor of the Scientific AmerioIm: 

Mr . R. A. l'roctor, whose most interesting and instructive 
course of lectures has j ust closed in this city, was inclined to 
doubt the possibility of making a telescope much superior to 
Lord Rosse's. He also stated, in the lecture of January 19, 
in regard to Mr. Lick's Rocky Mountain Observatory, that 
" the propos'3d magnifying power of 8,000,to bring the moon 
within 30 miles, was impossible. " (240,000+8,000 = 30. ) Now 
Lord Rosse, all accurate and conscientious observer, per­
mitted himself to record an observation made with a power of 
6,000 diameters, that is; he made out the object nearly as 
well as if he had used a lower power. In this same way,the 
power of one hundred diameters for each inch of aperture, 
instead of fifty diameters, may be applied to a good objective 
during the 100 hours, or thereab<mt, of suitable weather 
which occu r during the year. Mr. Proctor, having been in­
formed more fully with regard to the million dollar telescope 
scheme, and having been requested by us to give his views 
on certain matters of int'lrest connected with the subject, on 
the 20th inst. , made the following graceful compliment to 
the world's most skilled optician, and to the magnificent pro­
ject which bids fair to be realized at no distant date ; 

" And here let me mention the superiority of the refractor 
at Cambridge to the Rosse telescope ; and let me allude also 
to the possibilities of great future discoveries by means of a 
telescope, to be five feet in aperture, which, it is said, your 
optician Alvan Clark proposes to make, at a cost, I believe, 
of $1,000,000. That amount will be wanted. It seems a 
considerable sum. But if any one can do it, it is Clark. for 
he is unrivaled as an optician. Mr. Cooke, of England, was 
the only optician compara.\Jle with him, but he is dead. I 
have never had an opportunity of making any comparison 
between the great telescope of Cooke, 25 inches in diameter, 
which is used in an inferior atmosphere, and was completed 
in the hands of his successor, and those of Clark. The tele­
scope at Washington is 26 inches in aperture. But now that 
Cooke is away, Clark is the greatest of living opticians ; and 
if a telescope is to be made, it is to be hoped he may be 
spared to make it. " Mr. Clark informed me last summer 
that he did not expect to live long enough to finish such a 
work, but both he and his son Alvan expressed a willingness 
to undertake the construction of a million dollar equatorial, 
if the money were raised for the purpose, the ot>ject glass to 
be 5 feet 6! inches clear aperture, and focus 75 feet. The 
flint aud crown disks would be made by Messrs. Chance, of 
Birmingh!lm, England, or specially in the United States. It 
will not be found difficult to make large glass disks of homo­
geneous " metal," if the proper materials are used with the 
requisite care. 

The common glass crucible is built up gradually in rings 
of about two inches in hight, the clay being constantly mixed 
II.nd trodden by the naked feet of the workman. The fabri­
cation.of the melting pot thus requu-es an entirfl year. The 
same care should be devoted to the materialll t.o be placed 
inside. Optical glass of the very best quality, free from 
streaks, should be selected and crushed. Fragments of uni­
form specific gravity should then be sorted out by the hy­
draulic bucket or an equivalen� mining appliance for the 
separation of ores. These glass fragments, of uniform 
quality and size, should be charged into the crucible, and 
melted in the most intense heat attainable in a Siemens' gas 
furnace, then cooled as slowly as possible, and the central 
part of the mass sawn :lut. This mass of perfect glass may 
be reheated if necessary in the usual disk mold, to soften 
and flow by its own weight into the requisite shape. Mr. 
Clark says that the llexure due to the weight of a large ob­
ject glass does not appear sufficient to disturb its corrections. 
A reflector, however, such as the 4 foot at Melbourne, can 
hardly be prevented, by the mOlt elaborate system of coun­
terpoise levers, from bending so much as to distort the 
image. 

Dr. Draper's fine lunar photographs, although taken with 
II. 15! inches Newtonian silvered glass mirror, supported on 
an india rubber air cushion, the eyepiece driven by a cleps­
hydra, are hardly as sharp in definition as those of Mr. 
Rutherford. The latter wele taken with .an 11 inch refractor 
with a second fiint lens in front of the object glass, corrected 
by continual trial photographs of stars until the combination 
converged actinic rays to the same focus. The equatorial is 
driven by a Bond spring governor clock. At present Dr. 
Draper's 28 inch silvered glass reflector and Mr. Ruther­
ford's 13 inch triple photographic objective may be regarded 
as typical specim€ns of their respective kinds. I infer, 
therefore, that while the silvered glass reflector is cheap and 
possesses no chromatic aberration, yet the a�hromatic is by 
far the best for accurate work. 

European opticians (so Messrs. Merz & Steinheil assured 
me, in Munich) generally try to get an absolutely homogene­
ous glass. to work in spherica.1 curves, according to the 
formula of Gaups. Mr. Clark, choosing simple curves, and 
the best glass he can get from Messrs. Chance, excels all 
others in the exquisite delicacy of hi s local corrections for 
slight want of homogeneity in the glass, incorrect figuring,etc. 
You described his method of recorrection, as applied to the 
Pittsburgh 13 inches telescope, .in the ScIENTIFIC AMERICAN 

of September 20, 1873. Mr. Clark was formerly a portrait 
painter, and gained, in the practi� of his profession, the 
sensitive touch and correct eye necessary for the work en­
dorsed by such critics as the lata Rev. Mr. Dawes and Dr. 
Huggins. Dawes' double star work was accomplillhed 
mainly with a seven inch glass by Clark, Bnd Huggins 

splendid researches, on the spectral character and composi­
tion of stars and nebulre, were prolecuted with an eight inch 
by the same maker. 

All observers are not aware that, when a perfectly cor­
rected object glass is uncovered to the sky, it must be al­
lowed to radiate heat for about half an hour before the 
spherical aberration becomes lI:ero. 

I read that Mr. Lick has entrusted Colonel Von Schmidt, 
an E!minent engineer, with the location of the Rocky Moun­
tain Observatory. This task I regard as almost equally 
onerous and important with that ot the optician. 
The splendid 18 inches, beiollging to the Dearborn Ob­
servatory at Chicago, is almost utterly useless (or was 
when I saw it), being perched in a high , ill ventilated tower 
halfway up the College building, in currents of heated air, 
and subject to unequal radiation from surrounding objects. 

Professor Safford in!ormed me that he intended to 
have the equatorial removed from its perch and placed o.n 
the ground, where it could be used , if possible. 

Mr. McCormick ordered a 26 inch equatorial, a duplicate of 
the one at the Naval Observatory, to be made at the same 
time with the latter. It is now being completed. 

The principle of interchangeable parts, found so advanta­
geous in the construction of smaller machines. has thus 
been applied on the largest scale to the mounting of great 
equatorialS. This wholesale construction of giant telescopes 
is of course of great importance in an economical point of 
view. 

The SCIENTIFIC AMERICAN million dollar telepcope may 
therefore be constructed at the same time as Mr. Lick's, to 
the great advantage of both projects, and the advancement 
of astronomy, the queen of sciences, whose domain includes 
all others. 

New York city. S. H. MEAD, JR. 
• • •• • 

Utlll:dDII: (Joal DUlit. 

To the Editor of the Scientific American : 

Many efforts have been made, directed towards utilizing 
the coal dust screenings, which are now the waste products 
of most mines. Sotle have proposed to saturate them with 
coal oil ; others have invented machines for compressing 
them into blocks ; while a late correspondent has proposed 
mixing them with corn, that the compound might be burned. 
I think that. for steam purposes,none of those processes are 
necessary, at least with the bituminous coal dust such as is 
produced from the coal mines of Illinois. On examination, 
it:will be found that the dust, or slack, from bituminous 
coal is better in quality, being less adulterated with sulphur 
and pyrites than lump coal. When furnaces for steam 
boilers or other purposes are properly arranged, and the 
dust is not too wet from rain or snow, it will burn freely by 
itself, without any preparation or admixture whatever, as 
the facts below narrated will fully show : 

In 1868 it became necessary to remove, from the Home 
Woolen' Mills. of J"ck80nville, Ill. , of which I was the mana­
ger, sectional boilers (patent) of one hundred horse power, 
Bnd replace them with new ones. I resolved to put in ordi­
nary cylinder boilers, having five internal flues and rated at 
eighty horse power. At all the coal mines of that section 
could then be found immense heaps of the coal dust, or 
slack as it is there ca.11ed, abandoned as worthless, and in 
almost all cases continually burning from spontaneous com­
bustion. I resolved to set the new boilers and construct 
the furnace with the view of using this waste product ex­
clusively for fuel. Before starting the fires, I made a con­
tract for all the slack (in case I succeeded in u�ing it) the 
mill would need, the same to be delivered on board the 
cara at twenty-five cents per tun. The experiment proved 
succesful ; and from that date, until the burning of the mills 
in 1873, that fuel was used exclusively, with the exception 
of a few months one summer (when so little coal was being 
mined that slack could not be had), and an occasional car 
10lld of coal when the other failed to arrive. With this as 
fuel, an engine of 75 horse power was run, driving the ma­
chinery of a four set woolen mill ; &lid direct steam was also 
supplied to dye house, dresser, wool aud cloth drying ma­
chines, and in cold weather to the heating pipes necessary 
to heat the entire building, containing 38,000 square feet of 
flooring. In use, the slack was found nearly as effective as 
coal ; and from that long experience in its consumption,  it 
was fully established to be only about twenty per cent in­
ferior to the best lump coal, tun for tun, for equal amounts 
of steam. After this mill commenced burning it, the su­
perintendent of the mines found tbat the cars could not be 
loaded at the price originu.lly named, and fifty cents per tun 
(delivered on board carf.<) was agreed upon as the price ; and 
that price, and no more, was paid to the mines for the four 
years of its use. During the same time, lump coal on board 
cars at the mines ranged from two dollars and a half to three 
dollars per tun. Under the new boilers, much less of this 
dust was used for fuel than had been previously used of the 
best lump coal under the sectional boilers, although the 
amount of machinery was considerably increased. 

After the economica.1 use of this fuel had been established 
in the Home Mills, the proprietors of other mills examined 
into the manner of using it, and also a'10pted it. For the 
past two years, another woolen mill at Jacksonville, and 
one at Springfield, Ill. , each using seventy horse power en­
gines, and direct steam for other purposes, have been utiliz­
ing coal dust in their furnaces. Others in the same section 
of the State have adopted it, and it is now established be­
yond all question that it can be successfully burned in the 
manner above stated. Even in starting fires, no other fuel 
is necessary, except a few handfuls of kindling wood., such 
as used with lump coal. 

To arrange for burning the coal dust, no considerable 

change in furnaces from ordinary construction is necessary 
What is true for the proper burning of lump coal is abso­
lutely indispensable for the dust. The rules are simple and 
easily understood : A large supply of air in the furnace, re . 
gular feeding, open fires, and a good draft. When black 
Bmoke is seen coming from the chimney, these requisites are 
not all present. In fact, no more black smoke should ever 
be seen coming from a furnace burning either dust or lump 
coal than from one burning wood, and no coal-burning fur­
nace is properly constructed for i ts work which emits, for 
more than a half minute at a time, sufficient smoke to be ob­
served without very close inspection. In the case of the 
Home Mills, although the chimney was but fifty-four feet 
high, it was rarely that any smoke whatever could be seen. 
'1'he enginedr in cht.rge understood his business thoroughly, 
was reliable, and always saw that the furnace was in proper 
order. That, indeed, was one of tlle principal causes of con­
tinued success, and will always be found to be all impor. 
tanto 

The use of slack under steam boilers alone has been ad­
verted to, but it can be used for almost any other like pur­
pose. Those pers()ns using considerable amounts of coal , 
who can obtain dust at low rates. need have no fear that they 
will fail if they will follow the above suggestions. No com­
pression into blocks, admixture with coal oil, or sdultera­
tion with corn is necessary. A faithful fireman to shovel in 
small and regular supplies, an open fire, and a good draft, 
will never fail to make as fierco and effective fire as lump 
coal, with a very large saving in cost. 

Columbus, Ga. JOHN HILL. 

A.phalt Pavement •• 
70 the Editor of the &untific American: 

It is suggested that some mixture or mode of laying down 
asphalt pavements must be found,for obviating tlie tendency 
to greasiness. This greasiness is the callse of the slippery 
character of such pavements when wet or damp. Another 
great objection to them is the disposition to wash away with 
rain, to soften in the sun, and to crack on drying. These 
latter faults are caused by the want of an absorbent element 
to hold the volatile portions from evaporation and softening 
in the sun. This absorbe!:t must be of a character that will 
not .. ack of itself, if mixed with water to a thin consistency 
and dried at slow heat. Sand, clay, ground slate, talc, 
Grafton mineral, lime, etc. ,are used at present for admixture 
in lIuch compositions, but they do not possess the absorbent 
and non-cracking qualities. The mineral known as fuller's 
earth is, I believe, the best thing for this purpose. The 
peculiarities of fuller's earth, among similar minerals, are its 
powerful affinity for greasy matters, its finely comminuted 
character (it is an unpalpable powder when crushed , which 
is evinced by the readiness which a piece takes polish from 
the friction of the finger nail,) and its peculiarity of drying, 
rapidly or slowly, without cracking. These render it in ­
valuable for really good and lasting pavement made from 
asphalt, coal tar, or other bituminous matters. 

Two parts of fuller's earth, with one part of a mixture of 
asphalt and coal tar, or the asphalt alone, make a good 
compound for the purpose. INVESTIGATOR. 

------------4.H .• �' •• __ ----____ __ 
The Pre.ervaUon ot" Timber. 

To the Editor of tlu Scientific American: 

I came here 30 years since, and began clearing land and 
building houses with hewn logs and boards split from the 
tree. After several years' residence I noticed:very often that 
pieces of the same kind of timber decayed more quiCKly than 
others ; and after much thought and observation, I came to 
the conclusion that timber felled after the leaf was fully 
grown lasted the longest. I noticed that timber felled 
whell. the leaf first commenced to grow rotted th e sap off 
very quickly, but the heart remained sound ; that tim ber felled 
after the fall of the leaf rotted in the heart, even when ap­
parently sound on the outside. When fire wood cut in the 
winter; was put on the fire. the sap came out of the heart ; 
but when cut in the summer, the sap came out of the sap 
wood and next the bark. I noticed also that all our lasting 
wood had but little sap at Bny time in the heart ; such as 
cedar, mulberry, sassafras, and cypress. 

A cypress post cut in the summer of 1838 is still soun d, 
although exposed to all weathers, while one of the same 
kind of timber, cut in the winter of 1856 and painted, has 
rotted in the heart. I saw yesterday a piece of gum plank, 
which I sawed in the summer of 1859, that has lain exposed 
ever since, and is perfectly sound ; while oak timber that 
was felled in tbe winter before.is now entirely rotten. 

My conclusion then is : Cut timber after full led, say in 
July and August, to get the most last from it. The sap 
goes into the heart of the tree after leaf fall, and causes 
decay. 

Arkansas. JAMES A. MOORE. 
------------4.H . • � • •• __ ----____ __ 

Flllh In the Hot Spring. ot" Nevada. 

To the Editor of the Scientific American : 

About 80 miles north of this place, on the north slope of 
Bull Run Mountain, which never loses its massive banks of 
snow, rises a small stream, formed by springs that furnish 
the purest and coldest water I ever drank. The stream,after 
running a distance of half a mile, is about 2 feet deep and 
about 6 feet wide on an average ; at this point a succession of 
hot springs rise on the banks, and flow iBto the stream, in­
creasing the volume of water about one third. The water 
of these springe is so intensely hot that less than three 
seconds are consumed in boiling eggs in it. The creek above 
and below this point swarms with fine brook trout ; and 
strange as it may appear, to persons standing on the banks 
where the hot Water ill dtsc.harged i�to the brook and looking 
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through the rising vapor, you can S88 hundreds of the fish 
swimming to and fro iu the boiling element with as much in· 
diffprence as though there were no hot water near. 

This letter, if unaccompanied by an explanation, would 
undoubtedly pass for a Nevada fish story ; but to satisfy 
the incredulous, I will give the result of my investigation,it 
bein� July when I visited the place. I took a common ther­
mometer with me, which ouly registered to 180° Fahrenheit. 
A test of the water above the hot sprin6rS showed a mean 
temperature of 42° ; fastening my thermometer to a pole, I 
immersf'ld It above the influx of hot water ; and keeping it as 
near the bottom as possible, I moved it gradually down 
stream. The resul t was a very low temperature at the bot. 
tom, gradually rising to 65° until I reached a point (a fourth 
of II. mile down the stream) where the temperature becanle 
uniform throughout. This, it will be seen, shows that the 
hot water, having a specific gravity much less than the cold, 
retaius its place ou the surface, forming an upper intensely 
hot stratum, and leaving the lower water with its finny 
tribe undisturbed, and to all appearances swimming to and 
fro in one of Nature's caldrons. 

side, and thrives on the very edge of pasture bogs, and in 
the ",hade 01: woods ; and yet, with all this versatility, there 
are many towns where it is never found, and where, though 
transplanted and tended with care, it cannot be made to live. 

machinery used, and then only in the production of the plated 
or the rough movements. The American system subdivided 
the manufacture into a mueh larger number of details, and 
apportions a machine to the perfection of almost each opel'B· 
tion leaving not more than 10 per cent of work to the skilled 
workmen. 

This stream is one of the many that form the head waters 
of the Columbia River ; and to ,his point, over eighteAn hun. 
dred miles from its mouth, in the spring and fall, the salt 
water �alm()n come in hundreds to spawn. 

Elko. Nev. 
• I • • • 

The Splder'a Web. 

10 tll e Editor of the &ientiflc American : 

G. A. F. 

It is commonly believed that spiders are able to project 
their webs to distant objects, thus bridging over the inler· 
vening space ; but how this is done, I have never seen ex· 
plained . Once I saw a small spider upon some projecting 
object above a table, before an open window, briskly en· 
gaged in trying to do something, without �eeming to accom· 
plish his object. I therefore watched him, and saw that, af. 
ter attaching his thread to the projecting object, he spun 
down four or five inches, and then commenced climbing his 
thread, carrying the same with him, or, rather, winding it 
up into a ball. Having reached his point of support, he de· 
scended again, and wound up the thread as before. This he 
did three or four times, till his ball was nearly as large as 
the head of a pin. Then taking his po�ition upon the top 
of his projection, he remained apparently motionless for half 
a minute, at the end of . which time his ball had disappeared, 
and there was seen a delicate line, a foot or more in length, 
flying in the wind. He was evidently trying to attach his 
thread to a lamp �tanding in the center of the table ; but 
he had miscalculated the direction of the wind. I then care· 
fully broke off the flying iliread, when, finding that,he had 
failed to reach the lamp, he repeated the attempt, going 
through precisely the same movements as before. This he 
diJ. four or five times, when, doubtless concluding that the 
fates were again�t him or that some one was interfering 
with his operations, he left for parts unknown. 

Whether he projected his ball of silk, as tile sailor does 
his coil of rope, or whether he merely unwound it, letting 
the free end fly in the breez,", I could not make out ; but it is 
very certain that when the fiying thread appeared, the ball 
beneatL his feet had disappeared. J. H. P. 

Franklin, N. Y. 

The C u rloua Waya ot" Planta. 

Who can account for the ways of plants, or explain why a 
certain species will grow in one place, and will not in 
another exactly similar, so far as human intelligence can 
determine ? 

The American aloe is a hundred years in getting ready to 
fiower, whereas the gourd grows like Jack's bean stalk. 
Some wild flowers disappear on the advance of civilization ; 
while, on the other hand, the plantain, if the truth is told , 
goes wherever Europeans go ;  and in this country was un­
known until after the EngliBh came, following so closely on 
their tracks that the Indians gave it the name of .. white 
man's foot." 

Some varieties, as above intimated, may be found in R par­
ticular locality, and nowhere else within half a dozan miles. 
There is, for example, in this neighborhood, in central New 
England, one spot where are a few shrubs of the mountain 
laurel (" spoon wood") in a little patch by the roadside ; and 
although this would seem the natural country for it, it can 
be discovered in no other place anywhere about. 

Then there is the fringed gentian, which has been seen 
b!lside a secluded road some six miles away ; but, with that 
exception, appears wholly unknown in the vicinity ; yet the 
closed gentian is abundant. Another of the perversely dill, 
appointing flowers is the dog tooth violet ; not, however, 
more capricious than the yellow violet and the noble liver· 
wort (hepatica triloba), which, in certain dry maple woods, in 
the one case, and i.n open knoll·covered pastures, in the 
other; grow in great abundance ; still, one might search acres 
of similar woods and pastures for them, alJ to no purpose. 

Quite opposite, in these respectA, is the " cardinal fiower," 
whose home is by the water side, the only place where it 
grows naturally, although the kind of water is not of immi. 
nent consequence, for it will do just as well in a dark nook 
under the up.heaved root of a willow, on the edge of a. mill 
pond, in the muddiest ooze, as in the cleanest sand aloug a 
river's bank, its chief requirement seeming to be that it shall 
not be crowded ; oue stalk always standing by itself. inde· 
pendent of its kind, and not in clese neighborhood to other 
plants. It is so adaptive that it will bear removal to a gar· 
den, taking kindly to its new conditions ; and there it will 
come up, year after year, fiaming out in live scarlet, in 

•• one glorious blood red," 11.1 if nothing had happened to it. 
. There are other facts, more singular, as to the ways of 

growth and " hows" of blooming. One can understand that a 
grape vine may hold to its support by means ot a tendril, 
while an ivy or a Virginia creeper secures itself by thrusting 
its rootlets into a crevice of a wall or in the bark of a tree ; 
but why should a honeysuckle and II. bean vine wind in op· 
posite directions, the one going to the left and the other to 
the right ? and either will swing on the wind, or sprawl over 
the ground, rather than turn the other way. 

The ketmla opens at nine o'clock in the morning, and shuts 
at ten, as if it had a visual weakness ; while a bed of portu. 
laccas never expands unless the sun is out ; and the hotter 
he shines, the wider they spread themselves ; and the evpn· 
ing primrose waits until he has gone down, and then comes 
open with a snap, like a subdued kind of fire cracker. 

But most unaccountable of all, perhaps, is the night. 
blooming jalmin. You see a simple tree·like plant, with a 
plain style of leaf, at the base of which grows a spray of 
yellowish green tubes, like lilac bllds, suggesting, more than 
anything ellie, a string of small candles. You look at them 
in the middle of the day, and they are " only that and noth. 
ing more ;" and you might, if you did not know their ways, 
forget all about them ; but when evening comes, forgetting is 
impossible. The room is full of fragrance, rich as orange 
tlowerl, and almost '-II II1lbtJe as violets ; and 10, your little 
candles are all lighted ; and from somewhere about them 
comes that perfume which is so delicious and so mysterious 
as to its source. The next morning, they begin to contract ; 
by noon, the five points are all close packed, and there is no 
scent to them or about them at all till night comes on again ; 
and BO they continue, scentless through d aylight, but of ex· 
quisite sweetness when darkness appears.-A. B. Harris. in 
the Ohristian Weekly. 

• •• • • 
ltIaehlnel'J' aa applied to the ltIanufaetu re ot" 

Watehe •• 
That our American cousins have gone far ahead of us in 

the application of labor saving machinery is a truism which 
has become almost stale by repetition, and is capable of proof 
by reference to their very complete •• Patent Office Reports,"  
or  to  the p'I.g6B of their scientific and technical journals. 
Scarcely can we find a department of trade in which some 
automatic machine does not supply the place of dear skilled 
labor. But in no branch of manufacture has automatic mo.· 
chinery proved such a thorough SUCCOBB 811 in the production 
of watches. In the manufacture of small armtl the application 
of machinery to the making of interchangeable locks and 
stocka revolutionised the trade, and to this manufacture are 
the Americans indebted for a system which has supplied them 
with a home.made watch, for a system. which is ultimately 
to become the leading one alike in England, France, snd Switz· 
erland. It is useless for Engliah watch manufacturers to say 
"the thing cannot be done ; the machine·made watch cannot 
beat the hand.made English lever in the home market. " To 
their own cost the record of the past proves the fallacy of 
such argument. Twenty years ago America was supplied 
with her better class of lever watches almost wholly by Cov. 
entry and Liverpool, the demand for a common article being 
met by a large importation of movements of Swiss and French 
make. To.day these latter countries supply still the enor· 
mous demand of the StateR for cheap work, but more than 90 
per cent of the good lever watchps are now of American make. 
The machine made watch has supplanted not only the product 
of the skilled Frenck operative, but that of his more highly 
skilled Engliah brother. 

Not only do we find an advantage in respect of the watch· 
making tools proper ; we find also very great superiority in 
the appliances for making these tools. The use of labor.sav· 
ing contrivances in America in all tbe avenues of trade hall 
giving rise to especial machinery for their production, and 
this is very noticeable in the watch factory machine shop. 
The screwing and sliding lathes are made to meet more varied 
requirements than are the English articles. Planers, tool 
are capable of adjustments which are not attainable, except 
in very expensive machines, in England ; and in small form, 
with a 4 inch or 6 inch stroke, we have as yet failed to find 
the machine. Another most useful tool , which is an abso. 
lute necessity to the watch machine shop, is the universal 
milling tool ; and indeed no machinist can afford to be without 
it, if he has once used it. Yet we can find in England no tool 
which can take its place, or which combines such a multipli. 
city of operations. It is adaptable not only for ordinary 
milling, but it can be used to cut straight or spiral reamers, 
drills, and mills. It can be arranged to cut spur or beveled 
gears, and it can also be ueed to cut straight or spiral cones. 
The movement and feed of the tool carriage is automatic, and 
it is provided with adjustments for any desired angle. Such 
a machine cannot but be a favorite with close workmen on 
fine work. A machine wholly unknown outside the watch 
factory is the parallel and cone grinder,a modification of courle 
of the grinding tools now replacing the file in so many shops . 
This machine reduces to absolute truth and fit the hardened 
steel spindles and bearings which are the specialty of watch· 
making machines. By it any taper given to the spindle may 
be reproduced in the bearing, sleeve, or collar, and the fit is at 
once removed from the region of doubt. Any desired degree 
of finish, too, may be attained, that usually preferred being 
by the use of diamond laps. So it will beseen that, while the 
tool� for the manufacture of watch machinery are very fine, 
here is no lack or means for the production of highly finished 
and perfect work. 

The picture of.this American machinery teems with lessons 
to the Englishman. To the machine manufacturer it �peaks 
very loudly. We must all bear witness to the marvelous 
beauty and finish of BOme of our English lathes, with their 
ingenious compound rests, for the turning, etc. , of shapedsur. 
faces. But nowhere in England can we see such lathes as we 
and mounted on the benches of the watch factory ; nowhere on 
this side of the Atlantic can we see tools so well made and 
closely fitted or provided wit.h such multiplicity of adjustments 
for the close correction of errors resulting from wear or other. 
wise. This state of things i ... due alike'to the lathes and men 
of the machine shop, for the system has most certainly pro· 
dUCed a set of workmen who are second to none as prRl'tical 
machinists, and, in all probability, cannot be equaled.-The 
Engineer. 

• ••• • 
Railroading at a High Elevation. 

The Buenos Ayres Standard lately contained the following 
account of a trip made in a construction train from Arequipa , 
over the Andes . Among other places reached was Vilcomayo, 
14,538 feet above the level of the sea. The newspaper 
man has reached these high altitudes. .. As I write, " slYI! 
the tourist, " there lie befo!1!J me copies of El Oiudadano, a 
newspaper publi�hed at Puno. and of El Heraldo, a newllpaper 
published at Cusco, both of them being well printed and well 
written sheets, and both of them being published more tban 
12,000 feet above the level o.f the lIea. Nor is either of these 
the champion climbist of the newspaper world. At Cerro de 
PaRCO they Issue a very clever gazett.e devoted t.l mining and 
the muses ; and Cerro de Pasco is fourteen thousand feet 
above tide water. Of Vilcomayo, the writer says. : .. Here, 
amid the supreme desolation of the Andes, at a hight at which 
man in Europe does not dream of living, was a genuine rail· 
"ay village. There was an • American hotel ' two storiet! 
high, with a piazza, and some forty or fifty rooms for the 
accommodation of the railway people. There were all the 
buildingi', station houBes, machine shOll, engine housOB, coal 
yards, required for a large road. There were the cabins of 
the laborers employed on the work, many hundreds of men, 
Chilians (the Yankees of South America), Bolivians, Peruvians, 
whites, ladinos, IndianlJ,-a motley multitude, but superior, 
both in respect to capacity and conduct, to the avprsge names 
of Europe and the United States. With the early morning a 
further run of an hour at good speed brought us to the actual 
summit of the road, st 14 ,586 feet above lhe sea level, and 
we then began to desc3nd the AtlllDtic slope. " 

- '  • . . 
Improvement In Tannlnc. 

Another case, somewhat in point, is the holly-indigen. 
ous, or at least one variety, to moist woods along the east­
ern border of New England ; but BO partaking of the afore· 
named eccentricity, that he may count himself a happy man 
who can find it, and prove his SUCCOIIA by great �uls of it, 
wherewith to deck his house at Christmas. One gets 
glimpses of it while riding through BOme swampy tract on 
Cape Ann ; the bright berries and evergreen leaves, BO sug· 
gestive of English good cheer, betraying it. There, too, in 
summer, by stl&rching diligf'lntly, one may find a speciea of 
magnolia, that being about its northern limit. 

The reasons which have led to this resuit are diverse. No.. 
tional pride may 

'
have had something to do with this, but 

the protective tariff, so often put forward by the watch trade 
as the leading reason, has had positively nothing to do with 
the defeat of the hand workers, who gave up the contest in· 
gloriously. The truth is that the American watch companies 
have never yet known anyching of trade competition, have 
never yet been able to keep pace with the demand for their 
products, and the main portion of their success must be at· 
tributed to their machinery-to the fact which is becoming 
more and more evident dally, that machines planned by brains 
at once scientific and practical must beat the simply practical 
rule·of·thumb workman, and the arms and muscles of iron 
will outwork and outlast mere flesh and bone. At the present 
moment tae watchmak1!Jrs of England are unable to supply the 
home demanli for their products, and it may therefore be 
aprOfJOll to draw attention for a few minutes to the machine 
sYltem as applied in the United States. As is generally 
known, the English system divides the manufacture into a 
vast number of branches, in each of which the work is per· 
formed by hand, or by the use of very simple lathes, driven 
by manual or foot power. In only three instances in England 
are we aware of the employment of steam power in the pro· 
duction of watches, and in one instance only i 1 duplicating 

M. B. Picard reports a new system of tanning skins 
which is carried through without acid and in a much shorter 
time than is required by ordinary processes. He first boils 
the tan down in water, making a complete extract, and then 
frees the decoction by decantation from all residue and for· 
eign substances. The strength of the essence thus ob· 
tained is regulated according to the quality, thickness, etc. , 
of the hides to be treated, weakening it when nece8Bary with 
pure water. It is placed in the pits in a cold state, and the 
skins are immediately thrown in. The latter are lifted and 
their pOlitions changed three times during both the first and 
second days, twice during the thIrd, and once a day after. 
wards. Ordinarily, eigbt days sufficps to complete the ope­
ration, and the inventor states that the proportion of about 
77 pounds of extract to 220 pounds of skins givea excellent 
results. 

No common New England fiower is so liule to be depended 
upon ss the trailing arbutus. It is difficult to determine 
.wha� it wants. . It a\lQn.nds in gravelly knolls by the way. 
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I.PROVED SAW GUIIJ(ER. 

This is a convenient and simple little implement, which 
may be readily attached to circular or other saws, and ope­
rated without necessitating the removal of the same from 
the arbors or attachments. It is readily adjusted, self· feed· 
ing, easily operated , and, according to the inventor, cau�es " 
large saving of labor and files, while materially economizing 
the power required to run the saw. 

Fig . . 1 shows the invention as adapted for the use of elec· 
tricity alone. The base is made hollow, and its top of metal 
is perforated. The inside of t.he arms and back are lined 
with plates in order that one conductor of the battel'Y, A, 
which is placed inside the base chamber, may be applied 
thereto, while the other is held by the patient, or else applied 
to some part of the chair, in order to be directed through the 
desired portion ol the body. The feet are placed in a trough 

like so many cannon baU�. The only damage which can 
occur would be the scalding of persons near by the steam. 
Mr. Mann claims this invention as his own, and hopes no 
one will try to steal his thunder. 

------------�.�1.·�14.�----------
New Improvement In Photo-Lithography. 

M. Paul announces in Les Mondes a new process for t.rans­
ferring the photographic image to the stone. The ordinary 

Fig. 1 is a perspective, and Fig. 2. a plan 
view. A is a curved slotted piece of metal, in 
which the saw to be gummed is rigidly confined 
by the set screws, B. The position of the 
blade is controlled by the adjustable gages, C. D 
is a mandrel, supported by the curved frame, E, 
which is pivoted to the piece, A, at F. Through 
one side of this frame the mandrel works with a 
screw thread, and consequently it has a longitu­
dinal motion while it is being revolved by means 
of �he cranks, G, on its ends. Near its middle 
is formed the cutting cylinder, into dovetail 
sbaped grooves in which are fitted the cutters; 
I,  which, from the movement of the mandrel , 
ate compelled to give a drawing stroke. By this 
means the cutters are prevented from heating, 
and hence losing their temper. Confined between 
the cranks, G, is a bail, J, which moves back and 
forth with the longitudinal movement of the 
mandrel, and upon which is a wedge, K, which 
operates between the two rollers, L, one being 
on the bed piece, A, and the other on the frame, 
E. The effect is to force the cutting cylinder un. 
der the tooth of the saw as the mandrel moves 
along. The screw nut, through which the latter 
works. is made in two parts, one being a clamp, 
M, hinged to the frame, E, fastened by the set 
screw, and constructed as clearly shown in Fig. 
1. Through the dovetailed and tapering form of 
the grooves in the cutting cylinder, the cutters, 
while operating, are forced into their sockets, and 
hence are not liable to become loosened. They 
can, however, be easily removed when worn out, 
or can be ground when dull without taking them 
from the cylinder, by simply unshipping the man­
drel for the purpose. In operation, the device 
renders the usually tedious process of gumming 
the saw easy, expeditious, and perfect. 

Patented through the Scientific American Pa-
tent Agency, by Mr. David Boyd, whom addre�s for further 
particulars, at Ghent, Ky. 

- .�. -
Am.tl"altan Stnpldlty-. 

Nothing,however preposterous, if propounded as a specific 
for disease,is too absurd for people to believe in. A member 
ol the Victoria Legislative Assembly recently seriously asked 
the Colonial Government to appropriate $25,000 to buy a 
diphtheria remedy from a man named Greathead. The iat­
ter remarkable person asserted that diphtheria is caused by 
" insects which breed in millions in a few days under a film 
which they make,which swells up in the throat and completely 
stops respiration,"  and he prescribes some drops of suI. 
phuric IIcid in water. And this is the remedy for which the 
appropriation of $25,000 Is asked. 

------------�._,.·�,4.�-----------

f. IIIPROVED ELECTRIC AND VAPOR CHAIR. 

The invention herewith illustrated consists in a chair lined 
with metal and padded with sponge, so as to contain medi. 

cated liquids for curative purposes. In connection with the 
metal portions, a portable electric battery is arranged ; and by 
suitable apparatus, as shown by our engraving, vapor is con­
ducted to the body for opening the pores of the skin, etc. 
The patient, it is claimed, can receive through the saturated 
sponges the full cbarge through the system in the lightest 
or heaviest fo.ce, the device being alike capable of adjust­
ment for either strong or weak subjects. 

THE ' LITTLE GIANT SAW GU:MJDR. 
or rest, which is also lined with metal, and, with the remain. 
der of the chair, as above noted, is covered with sponge. By 
a ratchet mechanism, the hight of the rest is readily ad. 
justed. 

In Fig. 2 the adaptation of the chair to the administering 

of vapors in connection with electricity is shown. The bat. 
tery is located as before described, and the vapor is conduct­
ed, into the base by a tube from the generator, B. It then 
rises through the perforations in the seat, becomes charged 
with the chemicals with which the sponges are saturated, 
and thus acts upon the body. To confine the vapor, a case, 
shown broken away, may be employed, which incloses the 
chair and patient. There Is an opening in its upper part to 
allow the head to protrude, and a flexible cape may be ap. 
plied around the neck of the person to more fully close the 
opening. . The chair is employed in cases of rheumatism , 
paralysis, in:puritles ol the blood, colds, skin diseases, or for 
other meiical operations whenever available. 

Patented by Mary A. Hayward, September 26, 1871.  For 
further particulars, address C. B. Townsend, sole agent, 242 
Cumberland street, Brooklyn, N. Y. 

------------�._1.�1 4.� ________ __ 
Preventing Damage f'rom' BoUer Explosions. 

A correspondent, Mr. George Mann, proposes to prevent 
the broken fragments of a boiler, from being hurled through 
space. and doing more injury even than the ruptured or ex· 
ploded boller will do by the emission of steam at the time. 
He suggests surrounding the boiler with a short link iron 
chain, winding it around the boiler continuously from one 
end to the other. The chain is to be drawn just so as 
not to hang loolie, and to touch the boiler all round. There 
will be sufficient slack, so that the chain will not be strained 
over tight when the boiler is fully expa.nded to its utmo!t 
limit by heat. It is not intended to add strength to the 
boiler ; but when the explosion comes, the chain is to hold 
the boiler in statu quo,allowing free escape to the steam only, 
while the broken fragmentll are prevented from tlying round 

process, we may remark, consists in producing a 
positive image on gelatinized paper, treated with 
bichromate of potash. After exposure, the whole is 
covered with lithographic ink, and washing with hot 
water follows in order to remove the non· modified 
gelatin. The image remains with its covering of 
ink, and by simple means is transferred to the etone. 

The outlines thus obtained, however, M. Paul con. 
lIiders, fail in clearness becaustl the hot water pro­
ducE'S a swelling of the undissolved gelatin and 
softens the lithographic ink ; and he states that, in 
the transfer, which requires pressure, the parts 
thus affected produce blurs. To avoid this, M. 
Paul substitutes albumen for gelatin , so that the 
washing can be done in cold water. The unaltered 
albumen after insolation is removed with a fine 
sponge. Very clean and sharp images, it is said, are 
thus produced. 

The statement above made, to the effect that the 
bichromatized gelatin process is incapable of yield­
ing fine Jines, is incorrect. The Osborn proceeFl, 
used for several years in t�is city by the Amer­
ican Photo .Lithographic Company, yields prints 
of such perfection . that only a practiced eye can 
detect any differences from the original in the fine�t 
Jines. k,'SJi 

. � .  
New GalvanoDleter. 

Dr. Friedrich Muller describes. in Poggendorf!" � 
Annalen, a new form of galvanometer with improved 
reading and deadening arrangements. The needle 
is immersed in . g1ycerin diluted with one pighth (If 
water, and above it there is a horizontal tube of glass 
in rigid connection with it, to which the suspending 
thread is attached. Platinum wires bent vertically 
upwards from the ends of the tube are in a plane 
with the suspending thread. And the zero point of 
a ecale, seen beyond, is in a line with t,Hese. three 
parts when the needle is in its normal stiLte of rest . 

------------�.� . • ·�1 4. __________ __ 
THE VICTOR CKlJRN DASHER. 

The object of the improved dasher herewith illustrated is 
to increase the efficiency of the old fashioned up and· down 
churn. It is a simple and inexpensive device, but the inven. 
tor claims that it saves nearly one half the labor through the 
thorough agitation which it gives to the cream. 

To the lower end of the dasher handle are attached tIle 
eenters of two crossbars, A, which are arranged at right an· 
gles with and halved to each other, as shown in the sectional 
view, Fig. 2. The two arms of each bar are beveled in op · 
posite . directions, so that, as will be eeen from Fig. 1, adja. 
cent edges may both incline upward and toward each other, 
or both downward ani from eaeh other. B is a band at · 
tached to the outer ends of the blades, and so formed that 
the vart whi�h is opposite the faces of the arms which incline 
upward may slope inward and upward , and the part opposite 
the downwardly tending facos may incline downward and 
inward. By thill construction, it is claimed, as the dasher is 
worked, four strong currents will be formed , two following 
outward toward s the wall of the ehurn, and two following 

.A. 
inward toward its centpr . .  The"effect of this is to cause a. 
very strong commotion in the milk, bringing the butter in a 
short time. One or more of these dashers may be attached 
to the handle, 8S may be desired, or as may be rendered ne· 
cessary by the size of the chum. 

Patented through the Scientific American Patent Agency, 
by Mr. David Boyd, of Vevay, Ind. ,  Decembtir SO, 1878. For 
further particul&nl adcirees David Boyd, Ghent, Ky. 
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THE VICTORIA REGIA HOUSE AT CHATSWORTH, ENG. 

The celebrated residence of the Duke of Devonshirtl, at 
Chatsworth, owes its renown to the grand scale on which the 
science of horticulture is there carried on. The credit of the 
formation of the gardens, as they at present exist, is due to 
Mr. , afterwards Sir Joseph, Paxton, who�e ingenious system 
of ridge and furrow glasshouse building, first designed by 
him for th e Duke's hot houses, was carried out on a very 
large scale in the structure for the Great Exhibition of 1851, 
which is now the Sydenhm Crystal Palace. The vineries, 
pineries, strawberry beds, 
and vegetable gardens at 
Chatsworth are such as on· 
ly the highest taste and 
skill,supplemented by great 
w"!alth, could organize and 
maintain.  

We present herewith a 
"iew of tb e hot house in 
which the Victoria Regia, 
the superb water lily of the 
Amazons, is to be seen in 
i I.s greatest l uxuriance. The 
l arge tank , feen in the cen­
ter, says 1lie Garden, to 
which we are indebted for 
the illustration, contains an­
other tank, 16 feet in diam­
eter, and considerable deep­
er than the outer portion ; 
this contains the soil in 
which the Victoria. lily is 
planted. The walls of the 
tanks are built of brick, and 
the bottom is paved with 
stone ; the tanks are lined 
with lead throughout, and 
: h e  two inch hot water 
pipes which supply them 
are also made of lead. 

oxide of copper in cyanide of potassium. A copper plate is 
used as an anode. After they are removed from the copper 
bath,they must be washed quickly with water and placed in 
the nickel bath ; if allowed to dry or become tarnished, the 
nickel will not adhere. 

Great care must b,� used through the whole process to 
keep all greasf'!, dust, or other dirt from the articles to be 
covered,or else the result will be unsatisfactory. The whole 
process is one of the most difficult that is used in the arts, 
it being far easier to gild, plate, or copper an article than to 

boats propelled by a screw and driven by powerful springs, 
and a year later exhibiting his plans in London, and seeking 
to convince others of their feasibility. From this period 
dates his public-if so we may term it-life, and contempo­
rary j ournals now come to our aid in preparing this brief 
account of his labors. An old volume of the English Me­
chanics' Magazine is before ue, and in its pages, now yellow 
with time, we find the reports of the earl:est trials of the 
then novel mode of propulsion. Let us hf!re remark that 
to the subject of our sketch is not due the credit of inventin g  

While the plant i s  grow­
ing, a little wheel, in the 
form of an overshot mill 
wheel , is fixed near the edge 
of the ta.nk, and continually 

. kept in motion by a small 
iet of water from a tap im­
mediately over it ; thus the 

THE VICTORIA REGIA. HOUSE AT CHATSWORTH. ENGLAND. 

the screw propeller ; for a� 
early as 1727, one Duquet, a 
Frenchman, propo�ed to force 
a " vessel up a river against 
the current by m"ans of 
screw�," and there are nf) less 
than fifteen mentions of ap­
plications of the principle­
including two American pa­
tents for " screw propelling 
whepls to boats," and for " a 
screw or spiral lever for pro­
pelling vessels " -of prior 
date to the patent of Sir Fran­
cis ; but to him, however, is 
to be ascribed the honor of 
first successfully de monstra­
ting the p r acticabil i ty of the 
plan by devising n means and 
proving its value by direct 
experiment. 'l'he patent of 
Sir Francis is dated May 3 1 ,  
1836, and it cl aims " a p�o­
peller, whether arranged fing­
singly iu an open space in HI e 
dead wood, on e on each side 
of the fame, or more forward 
or more aft, higher up or low­
er down, completely or par­
tially immersed. " Tbis was 

.afterwards m od ified to make 
the screw of a single t!lread, 
a double thread , or of a tbread 
of two turns, located Fingly in 
the center of the dfad wood . 
On obtaining his letters, Sir 
Francis constructed a small 
steamboat of 10 tuns burden 

surfs.ce of the water is always rippled. The Victoria Regia, 
being an annual, dies in November, when the water in the 
tauk is drained off, and the soil contained in the inner part 
removed. The lilies in the angular tanks, being also out of 
season, are, about the same time, mostly cleared away and 
stored in troughs filled with water in the cucumber house. 
The aquarium, thus stripped of its summer occupant!l. is 
filled in winter with large chrysanthemums for furnishing 
cut blooms. As the Victoria lily annually produces and ripens 
a good stock of seeds, these are preserved in vessels of water 
until sowing time comes round, which is generally about the 
middle of December, or between that and January. The 
plants are potted singly, and re.potted as they advance in 
growth, until they have attained sufficient strength, when 
the best plant is planted out in a heap of fresh soil. At 
Chatsworth this lily luxuriates better and flowers more free· 
Iy than H does in any other place in England, the largest 
leaves In summer measuring as much as 7t feet in diame­
ter. 

• ••• • 
Nickeling. 

BY s. P.  SHA.RPLES, MASSAOHUSETTS STATIC A88AYltB. 

nickel it ; but if due care be taken,the results will amply pay 
for the trouble. -B08ton Journal of Ohemistry. 

------------4._ . • . �. __________ __ 

SIR FRANCIS PETTIT BlUTH. 

Sir Francis Pettit Smith, an inventor whose celebrity in 
connection with the development of screw propulsion and 
its introduction into steam navigation is worldwide, recently 
died in England. We publish herewith a portrait of this 
eminent man. 

Like many others to whom mankind is indebted for great 
inventions, he began life as a farmer, a calling which gave 
little promise of leading him to the conceptions which have 

_ .  - - --- -------. 

\ 
\ \ 

and six horse engine power, which he tried on the Padding­
ton canal and on the Thames river with satisfactory results . 
During the following year she was put to sea, visitinl! points 
along the coaBt, and proving so completely succe�8ful that 
the Lords of the Admiralty directed further investigation 
into the invention, with a view of its introduction into the 
Royal Navy. Mr. Smith, aided by the Messrs. Rennie, engi­
neers, then constructed a larger vessel , the Archimedes, a 
ship 155 feet long, of 237 tuns burden, and ninety horse power 
engines. The old periodicals before us contain numerous reo 
ports of this boat's performanccs, but there is a vein of duo 
biousness running through all the comments, that shows that 
:he editor had little faith in the new fangled idea. 

/ \ �_ ___I III .\ 
In answer to numerous inquiries, I again give a brief 

description of the process of nickeling. The patent is still 
before the courts, and no decision has been reached in re-
gard to it. / The double sulphate of nickel and ammonium, which is 
the salt that is generally used, may how be had in com­
merce almost pure. It is manufactured on a large scale by 
Joseph Wharton, of Camden, N. J. , who controls the nickel ' 
market in this country. Cast nickel plates for anodes may 

. \ In 1839, however, he published a cut of the new vessel , 
a. portion of which, showing the screw, we reproduce in fac-

be obtained from the same sourC<!. The anodes should 
considerably exceed in size the articles to be covered with 
nickel. Any common form of battery may be used. Three I 
Daniell's or Smee's cells. or two Bunsen's, connected for in- I 
tensity, will be found to be sufficient. The battery power 
must not be too strong, or the deposited nickel will be black. 
A strong solution of the sulphate is made and placed in any 
suitable vessel : a glazed stoneware pot answers very well 
if the articles to be covered are small. Across the top of 
this are placed two heavy copper wires, to one of which the 
articles to be covered are suspended, to the other the anode. 
The wire leading from the zinc of the battery must then be 
connected with the wire from which the articles are BUS­
pended, the other battery wire being connected with the 
anode. 

In order to prepare the articles for coating, they must be 
well cleaned by first scrubbing them with caustlc soda or 
potash, to remove any grease, and then dipping them for an 
instllnt in at}ua regia and afterwards washing thoronghly 
with water, taking care that the hand does not come in con­
tact with any part of them. This is accomplished by fast­
ening a flexible copper wire around them, and handling 
them by means of It. The wire serves afterwards to SUB· 
pend them in the bath. 

If the artlclelf are made of iron or Bteel, they must be first 
covered with a thin coat of cop;>er. This ill best done by the 
cyanide ba.th, which is .prepared by dil8f')lving precipitated 

terminated in such pricelesB results. Possessed '1f & strollg 
taste for me�hl\nics, however, he soon abandoned agricul­
tural pursuits to prosecute his favored study, and to carry on 
investigations and experiments in the subject whIch, lrom 
an early date, engrossed almost his entire thoughts. In 1834, 
at twenty·six yeart!I of age, ..... find him trying models of 

simile. A, the blade of the propeller, forms an angle of 
'about 40° with the shaft, and is made of iron plates. B is 

I the frame in the dead wood of the vessel. The diameters of I .the screws used were 5 and 7 feet, and their lengths 7t and 
I feet. It is curious, at this day, to read tk e remarks made 
upon the invention, in the article accompanying the engrav. 
ing : " It has, altogether, great defects, which will prevent 
it from competing with the common paddle wheel, both in 
point of economy and of power :" " Useless, on account of 
the impracticability of keeping the whole �crew under 
water :" " Engines and boilers will requir � the whole �pace 
up to the deck :" are examples in point. In a num ber of  the 
same journal, of later date, is a mo�t elaborate treatise on 
the subject, in which the author completely d emomtrates 
the screw to be abeolutely worthless ; but despite this whole­
salo condemnation, th e inventor calmly continued his  I'X ­
periments, built mOrtl vessels, and ended by proving bis de­
vice so unequivocal a success that the Government began to 
apply it to naval ships. In 1842 H. M. S. Rattler was con ­

structed, and a series of investigations mad e by Mr. Smith 
and Mr. BruneI to determine the best proportions of the 
'
screw ; while, at the same time, another craft, the Alecto, 

was built on precisely the same lines a.8 the Rattler, but 

with paddle wheels, in order to institute a comparative test. 
The superiority of the Rattler was so evident that the Ad­
miralty at once ordered the Queen's yacht Fairy and twenty 
othe� vessels to be built for screw propulsion under Mr. 
Smith's direction. 

The subsequent rise and progress of the system is within 
the memory of most of our readerl!. Before 1850, when 
Sir Francis retire4l f:-om the businesll, more than a hundred 
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vesBels of all classes were built or in process of construction. 
At the present day, by far the majority of steamships in the 
world are propellers, and but a single side· wheel vessel is to 
be found among the great lines which ply across the At· 
lantic. 

Some three years ago Mr. Smith was kLighted , in recogni . 
tion of his eminent services ; and for a considerable period 

he held the post of Curator of the Patent Office Museum 
at So uth Kensington, Engla nd . The Admiralty purchased 
his patent right for $100,000. 

--------------�.� . . �.�.�-------------
Ncw Inlltatlon 01' Sliver. 

In the SCIENTIFIC AMERICAN of January 24, is described 
a patented process for obtaining a metallic alloy which reo 
sembles silver better than any substance yet known, with reo 
spect to color, specific gravity, malleability, ductility, sound 
and other characteristics. The new alloy is a compound of 
copper, nickel, tin , zinc, cobalt and iron. If this new metal 
is as perfect as represented, there may be a good chance for 
coin counterfeiters , etc. , to start a flourishing business in 
making trade dollars, halves , quarters, etc. We had a call 
this week from a distinguisht.d personage in this city, whose 
authority and influence is well known to members of our 
community. He thinks the metal referred to should not be 
made, and has therefore issued the following 

PROCLAMATION : 
Fearing that the granting of a patent for the imitation of 

silver,such as mentioned in the SCIENTIFIC AMERICAN of the 
24th day of January, 1874, may lead to endless frauds in the 
silver cu rrency of the country, now, therefore, we , Norton I, 
Dei Gratia Emperor of the United States and Protector of 
Mexico, do hereby command the Commissioner of Patents to 
cancel the said patent . and declare tae manufacture of such 
a metal a penal offence . 

NORTON I. 
Given in San Francisco, Cal. , this 3d day of February, 

1874. --Jlfin ing and Scientific Pre8.�. 
--------------�.� .• �. 4.� ________ � __ _ 

·Dr. HaJJ and the Scientific American. 

It is not often that we copy what others say of us, but the 
following comes from one whose opinions are so generally 
respected that we select it from a multitude of other testi. 
monials, and give it place : 

" SCIENTIFIC AMERICAN. Weekly. $3 a year. Now 
in its 30th year. It is one of the best' conducted news· 
papers in the country, and in it s line it has not an equal 
in ability in the world . It is not only adapted to 
the wants of mechanics, inventors, and scholars, but, as a 
family paper, giving most valuable information of a domes· 
tic character and about home life, it merits very general 
patronage. Moral , reliable, and self.respecting. "--HaU'8 
Journal of Health. 

--------------�.� .• �. 4.�----________ _ 
REPORTR OF THE FRA NKLI!'l INSTITUTE COMMITTEE ON 

THE !\lODE OF DETEHMINING THE HORSE POWER STEAM 
BOILEHS.--As may be Jearned from our advertising columns, 
the reports of this committee, which contain the results of 
much research, of valli.e to engineers . are now printed In 
pamphlet form and for sale at the Institute. 

IMPORTANCE OF ADVERTISING. 

The value of advertisIng Is so well understood by old established busIness 
ftrms that a hInt to them Is unnecessary ; but to persons establishIng a new 
business,or having for sale B new article-, or wishing to sell a patent, or find 
0. manufacturer to work it : upon 8uch a class, we would Impress the impor­
tance of advertIsing. The next thing to be consIdered 18 the medium 
through whIch to do i t .  

In thIs matter, discretion Is to be used at lIrst ; but experience will soon 
determine that papers or magazines havin� the largest circulation, among 

the class of persons most ltkely to be Interested In the article for 88le, w!1l 
be the cheapest, and bring the quickest returns. To the manufacturer of 
all kInds of machinery, and to the vendors of any new article III the 
merhanical line, we believe there 1s no ether source from which the adver­
tiser caD get 8S speedy returns 88 through the advertising colnmns of the 
S CIENTIFIC AMERICAN. 

We do not make these suggestions merely to Increase our advertisIng 
patronage, but to direct persons how to increase their own buslne-88. 

The SCIENTIFIC AMERICAN has a cIrculation of more than 42,000 copies 
per week, wblch Is probably Ifreater than the combined circulation of all 
tbe other papers of Its kInd pu bUshed ln the world. 

PATENT OFFICE DECISIONS. 

United States Circuit Court---Dlsulct of' Massachu­
setts. 

PATENT lIAkINE PAINT.-JAMR8 G. TARR et al. VB. QHARLES E. FOLSOM. 

[In Equlty.-Before Shepley, Judge .-Declded January 1, 1874.) 
folr�agto:!g�'!1Al'�\��� !��c�tf:�"atB fg�:�¥':�eb?;:�:�e���,Ofl3� g�:f!�e!�: 
:::t�:lr:�8i�rgef�����le:8Xsl��s��fg�cf.e:l������t�!r!t'i�g:3 t��8tb��c�g��; 
contained other Bubstances which retarded the solution of the oxide of 
�:1�gf:':r�� �i���t�3�o t.!\�� t�l���l�)�t t��8����U��drg:�!�n�e\�ekE���o�� 
the Korte . Proof that the samples depOSited In the Patent Omce with the orIginal 
�rl��i\�p�7r��: ��ft��w�n�h':lt�:h:ina��11��':.\S ��:c���DlfeJh�f:�s�g: 
the requisites for obtammg a patent Is for the Commissioner to determine, 
and the court will not revise his act ion . If a patnt has been before known including 88 essential ingredients oxide 
of co�per and antimony mixed with cop�er to harden the whole, It is a pat· 
��1��;t�tV�!'J t�O a��Pe���hl�'11��r�hd1::t� ���Kha�e�:rBJ 8:: �;;:�ig� ��pr:� 
cOlper. 
and �u..�lf,"t����nc,nt:;�1"v1J� fn���:;"Pt;,t�u..t /�;b��,!ZJnt�lh�!, tg:-r:':.��� 
�gl,:j,V��sb'gt��::.�:��m:Irsdl;��a��I���I:"!Rr ��lttsa�����&:rV�rl�I�¥p�le� p"le::I��rc�Et��I�o'::�fds:U��;�e����t��llen�fof:��,�� ��friJ'the solu· tlon of the copper, 'Fe an InfrlnlCement of a patent for a paInt prepared from 
a natural ore contaIning oxIde of copper and earthy matters, which retard Its .olutlon. TblR I s  a bill In equity for an alleged Infringement of letters patent granted to defendants on the thIrd day of November, l86S. and reIssued on 
�!YDS:t��!�ig:,hbg�io�s?����:�nle871at��.two dlvillonll. for an improved 

Decree for injunction 88 against �vl ston B of complainants' patent, and for an account, as �rllyed for in the btll . 
Brown if; Holmes, for complainants. 7. W. C/arl:8, for delendant. 

Supreme Court of" the United States. 
PATlCNT WAGON RRACH.-PHILJP HIOKS, APPELLANT, '118. GEORGE KELSEY. 

[Appeal from the CIrcuIt Court of the UnIted States for the Northern Dis· 
trlct of II1lnols.-October Term. 1878 . )  

A wagon reach of wood strengthened by straps of Iron on each sIde, and 
��fi:g �g ��\?e-:;t;�'i. ft'::'�I:P�'i.�� ;Ytg��� �';,�';[;.�t�J\t ��� s��aop,!nio�er�: 
��'cY�r��

f��f3 i�rer:��to�fel�;�rt; '��:ll�t.;:�l:g�.a reach thus made was 
Mr. Justice Bradley del!vered tbe opInion of the court : 

re�����nt:�fl!�llgm l!,g���s�atS�e og!n���:l�\:'a"r��� arnl���e'riiMam prayIng tbe usual reUef. The defendant answered, dellylng the novelty ot the alleged invention, and also Clenylng infrlngement. Tbe reach claimed as new had an upward bend or curve to al10w the for· ward wheels to turn under It In turnIng the wagon. It was admItted that reaches of th1s 80rt ha.d long been used, made of wood strengthened by straps oC lron attached to eacb side of the reacb. The supposed Improve· 
�WI��ft���f��I�:��p�o¥��:i��� �e:;��yO�e t���:o:c�!'m�h'i.lf���� :�a 
le.s bulky, but In all other respects havIng the same shape and performing the same omce as before . Instead of being bolted together, the straps might be welded so as to make the curve consist ot soUd Iron. The question Is whether this mere change of material, making the curve of iron instead of wood and tron. was a 8u:ftlctent change to constitute in· ventlon, the purpose belng the same-namelY/ to turn tile wheel under the 
r;'dly 0: ��:'v:-3��!'ch�:n����sfg�cgf��I���c'lf ��3:'!��et�� ���":u�:'l:�: 
���e�h�u�:'::� ?no�te'tycb�a��N��I��U��tt:n���� t�e s����i���lni'�l �:�o:i one material instead of another in constructing a known machine Is, In most cases, 80 oovlously a matter of mere mechanical judgment, and not of invention, that it cannot be called an invention, unless some new and useful res1lit. an increase of etH.ciency t or a decided saving 10 the opera· tlODhiS clearly attained. Some evidence was JOven to shOW that the wagon reac of the platnt111' 1 d a better reach, requfrlng less repalr{ and having 
f��a�::e8�!lt�7 tt:ea�a\����°o1eX;:;:ec�'r ��! teh���rl���:������t��c�r��� 
�:d :��:����sp tl�e tta�'iid t\���\:;:e �a::e 0�l6��g�Yo��in�� ���e ti����� application of hIckory to the purpose would not be, therefore, patentable. Cases have frequently arIsen In which substantIally the questlon now preeented has been dl@cussed. Perhaps, however, none ca.n be cited more 
��1��ITt l�fso��lJ���tt�:: ��b��������so"t���Y.ii�of,!;'<\�I�t�n�d���� door knobs was not patentable, though the new materia.l was better adapt· ed to the purpose and made a better anti. cheaper knob. So, in a case at the circuit, referred to by Justice Nelson in the last named case. the sub· stltution of wood for bone as the basis of a button covered with tin watl hei: ��:tea!;.n����·(��b�t��8�i� Ca. ,  409, it is true, the use of anthra· cite instead of bItuminous coal with tbe hot blast in smelting iron ore was held to be a good Invention, inasmuch as it produced a better article of Iron at a less expense . But that was a process of manufacture, and In sueb 
gi�;;�:�daU���eJfGetr:�\i����r&l.ac�llhge i:t���e:a::l�c�o�� !�:l�::u�t��t��� 
g���g�ft�'::f��I���e�f a��fie����a

l���I��t t��:�go:s �aim�rTt� ':,'}\�� compound, whereas an iron bar in place of a wooden one, and Bubaervlng the same purpose, does not change the IdentIty of a machine. (See CurtIs on Patents, 3d ed. secs . 70-73.) But the plalntlifs counsel al1eges that hIs Invention does not consl.t of the mere substitution of a particular materlal which had been prevIously used for the same purpose in the 8ame way, but conststs in the production of a certain described article by a certain described mechanical procells, which process, viewed as a whole. is new and useful ; and then he describeR 
:�: t ;hg:�r��i��t�odg�ritllg�a��'ri t �:�:�n �y:� ':ifo�::scas��1er�e��r:��: clsely and only as we have bdore stated them. 
all�g��rIJ���g�� t��l�����!� :�!�:;��e�s���r t':,r ��! ��ri�IW II� t�!� lIrmed accordingly. 

Supreme Court 01' the United States. 
PATENT 8AWING MACHINJC.-BUGENlI: 8.  XU:NSON AND JACOB LAGOWITZ , 

PLAINTIFFS IN ERROR, 'VB. NORMAN W. DODGE, T. BBNJA1IIN lIB168, A.ND 

WILLIAM: E. DODGE. 

[In error to the CircuIt Court of the United States for the Southern Dis· 
trlct ot New York.-October Term, 1873.] 

it�ft�D8�11'rtOo���f::�e� :!s�t��:�ta���l�l!r����g:; :rhfh:;���t ���hf:� orl"lnal term, he Is not l!ab�e for usIng the article after the patent Is ex· tended . Mr. Justice Huut del!vered the opInIon oUhe court . ThIs Is an appeal from the Circuit Court of the United States lor the Southern DiFtrtct of New York . lhe bl11 al1eges tnat Myers & EUnson were the original and lIrst Inven· tors of a 8aw1ng machine ; tllat letters patent were granted to them 
��;��f��a�� f��� 2;tat2X, rJsft�hai�� ����t:t�f:t�e�:e ��: 0�;�����1 :g� letten patent for the SLate or New Jersey ; that the defendan t s  have 1n. fringed the patent by the use of a sawIng machine at Jersey City, Hud· son county, New Jersey. during the extended time of the patent, with. out right or licence ; that the complainants have thereby Buffered great d\��g:n::�rt�� dt�:Dd���!���i8e �!Yt�a��� pro:�8and extension of the p1J.tent ; admits t1lat the defendants use a SIlWFn: machine containing the patented devices and combinations ;  aneges that the defendants are tbe successors in bU8lDt'S8 of the firm of Dodge & Co. ; that Dodge & (,;0 .  bought tlie machine In question In 1865 from the Hnntlngton Machine Works ; that Dodge & Co . •  ubse�uentlY purchased all tbe right ot the 
S:�;:;���Jnn8�hde �a'i!f'i�ic:i�: 1� !�1� p�;��t/�flln�����r���gJI,':bee� the business passed into the hands of the defendants, who hB.ve cont1n 
�1��tt�0�81i:3!�n��CJ��:. �:� sJ��:iy,a��J�rst:�: ��ran�,vl�fm�'rg:: ;� protected, by virtue of the acts of Congress, tn the use of the same mao chine during the extcnded term . The agreed statement of facts admIts that In 1865 the predecessors of the defendants bought of the Huntington Machine Works a machine 
�h����������drf:�t Co":Yfcl:��:������e�:'S:I��h�h:�i.�� �g�����n"b�l�� notl1led of the infringement, the purchasers bought ot one Schureman. 
:o�o c'ci��:rn f��sl{�e�rY���� f::�n ��e�h�h::f:�tt ;ulb��r th�e !e��;�ta��� ���d the mach IDe In tbat county during the original term. and have continued 
��;�et��y u�:Ji���\n�tt�; .:'s�t�::e�a�"t."l::;, lu��n�u:: e�iet:�e�I����,ha"Ja dlsml.sed the compfalnt. It Is from this decree that the complainants ta'l<e their appeal. Tbe 18th s"cl.1on of the patent act of 1BSS ends with these words, namely : And the bcnefit of SUCh renewal shall extend to assi"tnees and grantees Of the rlgbt to use the thing patented, to the extent of theIr reopectlve In· terests tbereln. (5 Stat., 125.) This court bas decIded many times that this seetion gives to an assIgnee of the paLent durIng the origInal term the rlgbt to cuntlnue, during tbe extended term, the use of a machine used by him durIng the original term. (Wilson V8. Rousseau. 4  How. , 646 '  lUoomer V8. McQuean, 14 �ow., 539 ; Cfl afiee 'V8. Boston B. Co . ,  22 How . ,  217 ; Bloomer '118.  MllUnt�r, 1 Wall . ,  340.) 

tb1�h:it���lrl�t�B��s�et��:�n�t:!���:�s�a���C:::��l:��wter� �:�:u�l�ego�. 
:��uiC�1��la;hteh��i�t���' g�fc�����sg: t:��e}�:l:!�:f:��f: �:se�rwai:r:gi a �:���llW�a:r� �:cli:�eo:?n��a��:[e{hf8urii��tS::t1�:Ifs t��r;�fir �fk��� ¥hBt the purchase of the machine was made !rom an infringer, and a wrong done, 1s true . When informed of the offence, the purchaser at once cor· rected the evil by purchasing the entire right of the patentees for the coun· ty where hts machine was then used, and where it has since been used. 
��I�hf::. e'WiW:�t��!Ja���lf\'l,� rl��f'}��u�:::;no���,�����\mo� ��� moment of that purchabe. the'dcfendants held and used the machine by a 
�au';���:!t�'i.:t�i:,'i[����f�e'i::�I���� atlf.��st!�:::!1�t��� al��i::g�'i,�lf:� 
��� t �i:ie '�f���t:i�i�il�o� r�,h iht� g��f::l t:���!t��e:JPt<k� :fgg�nst�n �g'!t�� was, in the further language of the statute, h the extent of their inter�st theretn .  t t  

We are of the opInion that the decree of the Clrcult Court was correct, and that It should be alllrmed. 

NEW BOOKS AND PUBLICATIONS. 
PHYSICAL GEOGRAPHY. By John Young, M.D., F.G.S., 

F.R.C.S.E., etc. $1 .50. New York : G. P. Putnam'S Sons, 
corner of Fourth avenue & 23d street. 

This book will prove a welcome addition to educational literature, from 
the tact that It collates, ln compact form, the most recent knowledge reo 
gardlng the physical condition of our planet. In dl"cusslng formation, the 
writer draws largely upon the teachings of geology, and In some degree 
upon those of astronomy. In every Instance In which these scIences border 
upon hIs subjec, . EthnologIcal and archreologlcal lnformatlon of value Is 
also incorporated, so that the work, a8 a whole, Is a comprehensive and 
excellent treatise upon a study which may almost be consIdered a distinct 
science . A tew illustrations are Interspersed, and a copIous Index 18 
added. As Its title Indicates, the book Is a reprint, and Is desIgned by the 
publishers as a portion of theIr AdvaDced Selence Serle •. 
THE AMERICAN HISTORICAL RECORD, AND REPERTORY OF 

Notes and Queries conc@rning the History and Antiqui. 
ties of America, etc. Edited by Benson J. Lossing, LL.D. 
$4 per annum. Philadelphia : John E. Potter & Co., 617 
�ansom street . 

This valuable publ1cat1on Is .tllI chlelly occupied In searching out and 
pre"ervlng Intormatlon concerning the early hIstory of our country, " work 
whIch Is vitally necessary to our future hIstorians, lind whIch could 
scarcely be In abler hands than those of the eminent scholar and archreolo· 
gist who edits It. Among the many pnbl1catlons whIch reach us, there Is 
none that I" more worthy of close and attentive readIng. 

THE PORTABLE ATLAS, consisting of Sixteen Maps. Con 
structed and Engraved by John Bartholomew, F.R.G.S. 
Price $1. New York : G. P. Putnam's SonB, corner of  
Fourth avenue & 23d street. 

This Is a reprint of an English work. and hence the majority of the maps 
relate to countries under British r\lle. The plate., howeyer, are lInely exe 
cuted and printed, and are valuable In that they show the results of recen t 
explorations. This Is especlal1y the case In the map of Afrlca, ln which the 
localities now Inseparable from the name of LivIngstone are accurately 
lald down. The book, sa It. title IndIcates, Is In portable quarto form. 
SURCHARGED AND RETAINING WALLS. By James S. Tate, 

C. E. Also, TREATISE ON THE COMPOUND STEAM 
ENGINE. By John Turnbull, Jr. Nos. 7 and 8 of Science 
Series. Each 50 cents. New York : D. Van Nostrand, 
23 Murray and 27 Warren streets. 

These usef\ll l!ttle publications deserve the attention of practtcal men 
The book on the compound stellm engine contaIns much valuable Informa· 
tion on a subject which now attracts unlvorsal attention. 
THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC, AND PHO· 

TOGRAPHER'S DAILY COMPANION FOR 1874. Edited bv 
J. T. Taylor. London : H. Greenwood. New York : 
E. & H. T. Anthony & Co., 591 Broadway. 

A handy book of reference, exceIlently gotten up, and Issued by the con· 
ductors of the lJrlURh Journal [/l/' Photography, a publication deservedly 
well known to our readprs. 
THE BIRTH OF CHEMISTRY. By G. F. Rodwell, F.R.A.S., F.C.S. 

Price $1.25. New York : Macmillan & Co., 38 Bleecker 
Street. 

ThIs l!ttle work Is a valuable rl!8um. of all that Is known of the origIn 
and history of the chIef of the sciences. Mr. Rodwell's contributions to 
contemporary knowledge all bear the mark of much thought and original . 
ity, and deserve to be produced in a form more permaneut than the pages 
of a weekly periodical . The pubUshers, therefore, have added this !nterest 
Ing book to the Ust of theIr Nature S",,/... 

• 

EVBRY SATUBDAY contaIns the cream of the English I1terary periodicals 
and should be In the bands of every lover of I1ght and entertaining I1tera: 
ture . Two excellent serfals, taken from advance sheets, are now in pro­
gress-one by ThomM Hardy, a rllJ1ng English novelist to whom critics 
have accorded .. polJ1t1on little Inferior to that of George Eliot . A new 
edItOrial department, oocupylng the last two pages of each number, has 
been added ; a change whIch cannot fall to render the journal even more 
acceptable, from the fact of Its thus assumIng an mdlv1duallty which 
could not attain while remaInIng merely " collection of reprints . The 
publ1sbers, Messr •• Hurd <II Houghton, 13 Astor Place, New York, oll'er 
Erlery Saturday and the .AI/anffc Monthly together tor $8 per annum, or 
ED ery  Saturdall, lJ1ngly, for III. 

Invention. .. .. ente. ba England by Amerloans. 
rComDlled from the CommIssioners of Patents' Journal.) 

From J."uary 2 to January 29. 1874. Inclusive. 
BOTTLB SToppn.-N. Thomp.on (of Brooklyn, N. Y.), London, England. 
COMPOUND SnA. ElMnn.-T. L. Jones, Natchez, Miss. 
CUTTING PIP", ft(l.-". W. AIl:IIl, New York cIty. 
ELBC'l'1tlO ANNUlI'OIATO".-L. Finger, Boston, Mass . 
ELEOTRIC MACHINB.-H. J. Smith, Boston, Mass . 
EUOTRIC TBLBGBAPB.-W. E. Sawyer, Washington , D. C. 
ELlICTRIC TBLBGBAPB.-J.  B. Stearns (Boston, Mass.) . London, Eng . ,  �I  al 

HOIST.-W. Hart, Pblladelpbla, Pa. 
lNDICATOB.-S. D. TllI<Ilann, Jersey city, :1< .  J .  
KALEIDOSOOPB.-J. comcott, Boston , Ma  ••.  
LAMP.-C. If .  Leighton, LoweH, Mas" . 
LA:MP.-T. S. Williams et al., Boston, Mass . 
METAL PAIL, ETC .-l!. W. Shepard, Brooklyn, N. Y., a aJ. 
MonE OF COMBUSTION.-D. T. Casement, Painesville, Ohio .  
PROPBLLBB.-J. S . Morton, Philadelphia, Pa . 
RBDUOING FUBNACB.-J .  W!1son, Dover. N. J .  
RBGBNBB.TIVB FUBNAOB.-T. S .  Blair, Plttsburgb, Pa . 
RIBBON LOOM, BTC.-E. P. ChapIn, Providence, R. 1 .  
ROTABY ENGINB A N D  PUMP.-W. R. Manley, New York city. 
SBWING M ACHINE CARINBT.-H. R. Tracy el al. , New York city. 
Toy.-W. A. P .  La Grove, New York city . 

�tttut �m"itau aud �llrtigu �attutt'. 
Improved Pnenmatlc Station Indicator. 

James P. Kealey and Jo.eph Rlgne) , BrIdgeport. Conn .-A case contaIns 
a roHer and a chaIn of name plate.. The roHer Is tnrned tbe wIdth of one 
face at each station to present the plates havIng name. of the stations In 
front of the sight opening, and the name plate chaIn cannot be carrIed 
beyond the polnt of showIng the name of the last station on the route, In 
case the car should be run beyond its route on another section or division, 
and It Is held ready for running back on Its own ronte. Springs are employed 
to aHow the roHer to turn In case the mechanlom for turnIng It Is kept ln 
operation after passlne beyond the termInal statIon. and to puH tbe roHer 
back each time . Thls will be found deSirable In ca.e the car should get 
coupled ln a traIn for a road or statl�n to whIch It does not belong, wIth 
cars having annuncIators for that road, so that Its annunciators would o f  
necessity b e  coupled with the others, and s o  have t o  b e  worked that the 
others may be. 

Improved Flolrer Bar for Harvesters. 
Vlctor !'l .  Collins, Dixon, Cal.-The bar II formed with a top sloping back· 

ward ; also, with a :flange on the front upper edge, and with fianies on the 
rear sIde. The lingers are formed wIth a wide base to bear against the side 
of the bar, and are ftrmly secured so , that they cannot turn out of place . 
The top plate for the bar Is made of a wide thin strIp of Iron folded back on 
the under side from the lower edge to the side of the bar, formIng the top 
guide for the carrIer ; and saId plate Is bolted to the linger bar. There Is an 
upward Inclination of the top plate at one end to cover the end of the 
endless carrier as It rises up over the pulley at that end on whIch the carrl· 
er works. A sprlng ls attached to .ald plate at the other end to guIde saId 
graIn carrier down under the upper guide. 

Improved Car ConpllDI(. 
William B. Morgan, Shelby City, Ky., and Henry D. WaHen, Jr., Grand 

Rapids, Mich.-The forward ends or faces of the bumper heads are rounded 
off: they are made oblong or elliptical In their general form. In the tace of 
the bumper heads Is formed a high and narrow openIng, with stralgb t ends 
and curved or concaved sides. The couphng hook has In one end an eye to 
receIve a bolt, whIch passes through vertical slots In the sides of the bump. 
er heads to pivot the saId hook to said bumper heads. The parts of the 
bolts that pass through the slots of the saId bumper heads are lIattened, so 
that the saId bolts cannot tnrn to work the nuts screwed upon them loose . 
The bolts may be raIsed and lowered, to adjnst the posItIon of the book to 
the hlght of the adjacent car. In the forward lower part of the mouth ot 
the bumper heads are formed or secured Inclined plates for the beveled 
forward end of the hook to strike against and slide up as tbe cars are run 
together. 

Improved Carrlalre Seat. 
John A. Althouse, New Harmony, Ind.-Th!s Invention consIst. In mak· 

Ing a seat adjustable so as to lit wagons of dillerent wIdths. and also In the 
manner of fastenlng the "eat to the sides ot the box, and In the arrange· 
ment of the seat sprlnp. Tbe seat consists of a piece of board provIded 
wIth bed pIeces, whIch are rabbeted, so that, when they rest upon the top 
edges of the wagon bOX, the joInts are covered by lIanges. The sprlnp are 
made of sheet steel, and are secured to adjusting plates attached to the 
seat by .crews, which pass t hrough the .Iots . These slot. sHow the plates 
springs, etc., to be moved outward or inward, as maybe required, for adapt­
Ing the seat to wagon boxes of any ordInary wIdth . Tbe ends of the 
sprlnp are attached to the bed piece.. CJamplngscrew hOOkS pass through 
the bed pieces and hook to the Inner .Ides of the sIde boards, and are 

Igbtened thereto by means of tbe lever nuts on the outside. 
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Improved EIrIr Carrier. 
Wendelln Wei., St. Paul, Minn .-The object of thl. Invention I. to con· 

Itruct egg carrIer. In such a manner that not only the eggs are .ecurely 
packed I n  the cell., but also the cover connected to the ca.e, In such a 
manner that It may be ea.lly placed on or taken olf wIthout breaking or 
splitting the samc. In the case of the egg carrier are arranged, In tiers 
placed one above the otber, tbe cells for tbe eggs, wblcb are formed of 
parallel strips o f  one series, and Interlacing strips of tbe otber .erles ver· 
tlcally to tbem. Tbe IIrst .trlps are provIded wltb .lIt. cut from each edge 
to ward tbe center under right angles to It, Icavl n g  tbe central part undl. 
vlded. The .econd strtps are provIded wltb a central slit, of the lame wIdth 
as the uncut part of tbe IIrst strips, together w�tb a narrow V shaped aper· 
turc, stamped out, tbrough wblch tbe IIrst strips are, by bending tbem,lntro· 
duced and adju.ted,  so as to Interlock and form a tier of cells, wblcb may 

be easily lifted from tbe case wltbout detacblng from eacb other. The top 
of the case Is provided wltb two side strIps. which sUp along the .Ide of the 
ca.e and re.t on the .Ide .trlp. of the same . The top Is connected to the 
case by merely sUpping sprlugs down, till they Interlock wIth metamc 
bands, forming a firm and safe Ilttachment of top and case, and obtaining a 
permanent ellg carrier without Injury to the top by nalls, screw., etc . 

Improved One Wheeled Three Horse Riding Plow. 
Robert C .  AIrey, Hlghland, lII. -Tbe sbort axle may be adjusted to set the 

wheel, and at an angle to the heam : and by suItable means the line of 
draft, and consequently tbe pitch of the plOW, may be convenIently regu· 
lat ed. The plow beam Is  hInged to tbe cr088 beam , .o tbat tbe plow may 
be .wung out and In, as desired .  Tbe forward end of the beam may be 
ral.ed and lo wered to cause the )Iow to run out of and Into the ground, as 
de.lred, and the seat can be conveniently adj usted, as the weight of the 
driver may require. 

Improved Bnckle. 
George H .  Lefevre, Wlnnecc nne,  WI •.  , a •• lguor of one half his rlg:>t to 

Joshua S. Jud.on, Au.tln, Minn.-This buckle I. constructed with a metalUc 
oop, made to admit two tblckne.se. of leather .trap. The end of the strap 

IB provIded wltb one or more hole. to receIve pin. . The other end of the 
.tra o Is passed througb tbe buckle and tben tblOugh the loop. thus crowd· 
Ing t he end of the .trap upon the pin., and holding It  there. The buckle Is 
readily detached by reversIng thl. operstlon. WIth thl. loop a broken strap 
can be attached to a buckla with ease . 

Improved Fruit Jar. 
Thomas Hale and Henry Hsle, Wales, N. Y.-The upper part of the can 

s made In the form of a wrench section, .0 that such an Instrument can be 
IItted over It. On tbe cap, whlcb screw. to the neck of the can In tbe 
u.ual manner. Is formed a ball through whIch two boles are made on oppo· 
site .Ide •. A rod Is placed through these apertures, and by It, as a lever, tbe 
Icap Is eastly unscrewed or , ecured, a wrench IIttlng over the .ectlon hold· 

ng the vessel from turning. 

Improved Needle !olharpener for Sewinll' Machines. 
Jobn L. Woodrull, Ea.ton, Pa . -Thls Invention consl.ts of a curved arml 

which Is attached by a .et screw to the sewing machine table, and which 

carrie. at It. n pper end a rubber wheel, connected to the lIy wheel of the 

machine, tbrough which the needle Is pas.ed to be sharpene d by a .mal 
whetston e .  

Improved Relri8ter l ValTe for Water Heaters. 
George H. Tucker, Milwaukee, Wis . ,  a.slgnor to himself and James C .  

Ricketson, of same place.-Tbls invention relates t o  valve mechanism for 
regulating the admlsolon of water to " boiler feed er. The wawr Is supplied 

to the heat .. through a pipe connecting with a shell. Said sbell ls e •• en· 
t laJly globular In form, and has a dlapbragm joining Its .!Iagonally oppo.lte 
B ides, and forming, intermed iately, a ft8t seat for a disk valve . .  The valve 
s eat h s s  openings, corretlpondlng in shape, size, and number, with those In 
the valve.  A s piral spring encircles tbe stem, bears on the valve, and 19 
arranlled or IItted In a circular recess In the plug, at Its opposite end. A 

screw pas.e. tbrough tbe olde of the shell, and bear. agaInst the .hort guide 
,tem of the valve , to prevent the pressure of water In tbe pipe above from 
ho ldlnl; the valve . The means of operatIng the valve I. a 1I0at working In 
a tank which communIcate. wltb tbe beater. To relieve the 1I0at of undue 
frlctton.  rollers are employed. The connection between 1I0at and valve 10 
by extenston rod and arm, the lattf'r befng fixed to the valve stem . When 
the water ri.es or fall. In the heater, I t  rises or fa\1s correspondingly In the 
tank . The /loat wl\l have a like and simultaneous movement, and hence 
the valve will be turned one way or the other, 8S required, to admit or shut 
olf_ the water. 

Improved Lever Motor. 
John Stone, Millgrove, Mo.-This Invention relate. to Imparting mechan· 

Ical p9wer to a drive .haft through the pendulum movement, and conslots 
In the mode of combining the pendulum with the crank pitman and an 
actuating lever. 

Improved Fountain Pen. 
William E. Thoma. , Queen.town, Md.-Thl. Invention relate. to that 

cIa •• of pens which are provided with a tubular handle or barrel deslgued 
t o  serve as an ink: reservoir ; and it has for 1ts object to improve the con­
structton of said pens, 80 as t o  render the same more convenient In use and 
ellectlve In operation than otber. heretofore constructed . 

Improved Water Meter. 
John Waterbou.e, Chicago, 1II.-Thls Invention relates to apparatus de· 

Ilgned for mea.urlnlr water from service pipes as It Is delivered to tbe con· 
• umer. The water frem the Induction pipe runs Into and 1111. one compart· 
ment,  forcing tbe aIr contained therein through an air pipe Into the otber 
compartment, and this compressed afr forces the water up through the 
eduction a. It Is  being uaed. When the water In one comportment de.cends 
to a certain depth, a 1I0at wtII follow and pull tbe long arm of a lever om· 
ward, wblcb releases a .hort arm, and allow a weight to fall. A the same 
time, a welgbt In the other compartment, which I • •  ubmerged In water 
ascend s Bad catches on the short end of the lever, which operation changes 
the 1I0w of the water. A small rod Is fastened In the center of the pivot 
tube, whencc It pasoes through the front of the meter In a watertight 
packing, and terminate. In a .nltable device for connecting with any 
approved reglMterlng apparatus . 

Improved Suspender. 
Franklin O. Painter, Middletown , Ct.-The button straps and tbe shoul· 

der strap. are pivoted to a pIvot piece of sheet metal, tbelr ends beIng 
provided with a metallic plate. 00 that they readily turn on the pivot, and 
cnable the .houlder .traps to adj ust themselves to tbe bacl< of the wearer. 
Tbe back button straps are al.o tipped wltb metallic plates attached by 
.Ivets, and these plate. are pivoted to a back plate, so that they freely turn 
and adjust them.elve. to tbe position of the button on the pants. The front 
button .traps are also provided wltb metallic plate., attacbed as bereto· 
fore de.crlbed. and connected wIth the shoulder straps by a pivot. These 

straps render freely on tbe pivot, anli are allowed to adjust them.elves to 
the po.ltlon of the fron� buttons of the pant.. By connecting tbe pant. 
With pivots, self· adjusting and �a.y suspenders are formed. leas likely to 
twist In putting on. 

Improved Gas Burner. 
Cornellu. Bogert and HeLry Medlin, New York clty.-Tbls I nvention con· 

slst. ln arran"lng a plug centrally In the dlscbarge aperture of a burner to 
cau.e tbe gas to pass out I n  thin vertical sheets, ther eby expo.lng m ore lur. 
face to the air, becoming thus more completely oxydlzed, and therefore 
giving It. maximum of tIlumlnation. 

Improved 011 Tank. 
Hazen Titus, St. Peter.burgh, Pa . ,  assignor to.hlmself and Thomas Cusb. 

lng, same plac e . -Tbl. lnventlon has for Its obj ect to furnish 011 tanks or 
re,ervolrs, so constructed that, .hould the oIL take lire and an explosIon 
take place, the exploded gases may escape freely, and the tank may be 
again tightly closed automatically, .0 as to smother tbe lire and thus save 
the 011. Tbe Invention consist. In 011 tanks provided wIth a number of 
openlngl, closed with blnged covers, to allow the exploded gases to escape 

freely without Inj ury to the tanks. The covers are so arranged that they 
will fall back by tbelr o wn weight as .oon as the pressure Is removed, and 

lightly clo.e thc tan 1<, smothering the lire and preventing the 0:\ from 
being burned up. 

Improved Dental Impresodon Cup. 
George Sblndler Fouke,Westmlnster, Md.-Thl. lnventlon Is an Improved 

cup for taking Impressions for dental plate., so constructed as to allow 
direct mantpulatlve pres.ure to be applied to the soft parts of the roof of 
tbe moutb after the ordinary pressure has been applied. By thl. mean. 
the dental plates, when cast or otherwl.e made, press UDon tbe soft 
parts of the arcb of the moutb , ratber than upon the hard parts, thus dis· 
trlbutlng tbe presmre, and securIng a better lit and a more elfectlve at· 
mo.pherlc plate . The Invention consist. In an Impres810n cup that Is pro· 
vlded WIth a lIexlble lining on the InsIde. and with " cut· outs" or apertures 
that expo.e tbe a.cendlng .Ides of the alveolar arcb. 

Improved DentinII' Ranlre. 
Isaac J. Baxter, Peekskill, N. Y.-Thls Invention relates to cooking 

ranges, and consl.ts In several Improvements whereby It Is contemplated 
to economize the fuel used In 'he warm season. of the year and utlltze the 
.urplu. heat nece.sarlly generated at other seasons. This healls employed 
In raisIng the temper.ture and comfortably warming other apartment. of 
the house. 

Improved Wa8h Bolley. 
Hugh Ross, Plattsburg, N. Y.-Tbls Invention Is an Improved detachable 

steam wa.her, wblch may be placed and adjusted Into any wash boller, and 
combines the advantages of a steam cleaning and bleaching apparatus. 
It CODsists in 8 novel arrangement of hot water passages and side air cham­
bero, together with valve connection. for the circulation of the boiling 
water. By means of hinge connections of the sides and the bottom, the 
wa.her may easily be Inserted Into any form of boiler of sutHclent .Ize, thc 
bottom beIng also provided wIth a central partition for producing the 
separate action of each half of the washer. The Invention further consists 
In applying to the bot tom of the wa.her a chamber or receptacle to hold the 
acids or other chemicals for removing stains or bleaching the clothes . 

Improved Elevator. 
Charles F. Stewart and Milton Stewart, Muncie,  Ind . -Thl. lnventlon re o 

lates to apparatus for hoisting bricks to dllferent part. of a building In 
process of erection, w hich may be adjusted to varlou. hlghts and eaelly 
applied to the oldes of the building. The supporting frame of tbe appara· 
tus ls made of timber, and the lower end. of It • •  Ide piece. are pivoted to 
sboe. ofa strong lateral piece, whIch again turns by a central bolt In a .ta· 
ble base part of .trong timber. The base part rests on the ground, and reo 
mains IIrmly In position thereon, wblle the main frame may be swung Into 
any direction and Inclination required.  For the purpose of transporting 
tbe elevator from one place to another tbe base part and piece are brought 
under the frame, so tbat the whole take I up less space. The main frame 
Is extended to dllferent hlgbts by the sliding frames, whIch are suItably 
guided and are of dlllerent wldtbs, one beIng narrower than the other, the 
wider one forming the support and guide for the narrower. By a suitable 
arrangement of rollers and ropes connected with a crank. the extension 
frames are hoisted to the hlght required by the .tate of the buildIng. Tbe 
buckets are of a size large enough to take up one brick at a time, and are 
attached to an endless belt whlrh passes over drums which are rotated. 
The bricks are depOSited by the bucket. In a chute which Is InClined, down 
which they .lIde to the point where they are needed. 

Improved Automatic Gate. 
Jacob Grobb, Clinton, Can.-Thls gate Is opened and closed by mean. of 

a cord, the end. of which are attacbed to a frame, the legs of wblch frome 
are con lined t o  the ground, so that I t  may freely vibrat e  back and forth 
from an uprlgbt position . Tbe top of the frame Is connected with a slid· 
Ing bar, which communicate. wltb the fastening spring o f  tbe gat e. When 
the gate I s  closed, the frame Is Inclined and s tands at an angle wIth tbe 
.urface of the ground of about thIrty degree.. One end of the cord I. at· 
t8�hed to one leg of the frame, and then extends to an upright standard, 
wbere It pa.se. tbrough tackle block., and I. extended to the standard, 
where It pa.ses t!trough three more tackle blocks, the same as before,from 
whIch block. It I. returned, and It. other end I. fastened to the otber leg 
of the frame. When the cord Is drawn, the frame win commence to rise, 
and In doing so wtll draw on the 811dlng bar, and thereby draw back the 
fa.tenlng spring and unfasten the gate. The frame will be drawn to an up· 
right p osition when the gate Is about balf open, or at an angle wIth the 
road of about forty. live degree •.  A continued pull opens the gate en tirely, 
Bnd incUnes the frame in the opposite direction, and to about the same 
angle at which It stood when the gate wa. clo.ed. The gate Is clo.ed by 
pulling the cord In an opposite direction, and the .ame elfect Is produced 
on the frame .  

Improved Stock Feeder. 
Ulyse. Borel, Sue City, Mo.-A rectangular Inclosure Is deslgued to con· 

taln the bay or feed for.the stock. Itacks are applied to Its outer .Ide, below 
openings therein, wblck latter are closed by doors .ecured!to tbe sIde. of the 
Inclosure by staple. and long link.. The arrangement Is .uch that when 
the doors are opened or lowered, they are supported on the racks by means 
of the links. Tbe Inner .Ide. of the doors are tbu. turned outward, and 
form upward continuations of the racks, enlarging theIr capacity, and ald. 
Ing III preventing the hay from failing over them on the ground. 

Improved Bnrlriar Alarm. 
Jame. J. Kane, Brooklyn. N. Y . -The bell Is sounded by tWQ hammers, 

one operated by an e.capement and .cape wheel, and tbe other by a con 
necttng rod and crank, the crank and the .cape wheel being turned by a 
wheel on a drum, containing 8 clock spring, which revolves said drum. 
wben It Is tripped and let free to turn by disengaging the lug on It from a 
stop le�er. In order to caus. this stop lever to trip the drum, a cam lever 
I. conuected wltb the window or door by a Wire, to be moved one way by 
tbe pulling of tho wire by tbe ral.lng of the window or opening of tbe 
door. The cam lever 18 also connected with a spring pulIlng In the oppo. 
site way to trip the drum, by pulIlng the cam lever In tbat dlrectton In 
case tbe wtre Is cut or detached from the door or window, and thus Is  pro. 
vlded an alarm wblch , It Is claimed, cannot be evaded by cUWng or de. 
tachlng the Wires, wblcb has been done to other alarms of this charscter 
belore opening the window or door. by mean. of Instruments Inserted In 
the cracks or by cutting away the casing. Suitable mechanism Is arranged 
for tripping a hammer whIch, striking a cap, IIgbts a fu.e and a candle. 

Improved Eave8 Troulrh Support. 
Tbornton F .  Morrl.on, Findley, O.-The roof bracket Is a simple strap of 

metal. slotted at one end to receive the banger, and perforated at the olher 
to receive nail. for fastening to the roof. The cro.s tie Is made triangular 
In cro.s section. The hangers are made In two pieces ,  whIch are passed 
directly tbrough the Ues and tben hooked under tbe bottom. The tie Is 
made 01 two pIeces, .oldered together. and soldered to the eaves trough 
at each end. The upper end of tbe hanger pas.e. through a .Iot, and I. 
clasped around the edges of the bracket. When tbe ban"ers are attacbed 
to the ties and to the bracket In thl. manner tbey do not get loose, but 
form a Bure an� per�anent support for the eaves trough. 

' Improved Car CoupUnlr. 
Franklin Thorpe, Sioux CIty. Iowa .-The eavlty of the bumper Is made In 

the form of a rectangular chamber, to tbe rear end of which are attached 
vertical platps, the upper .Ides of which are Inclined or curved. In the 
forward part of this cbamber Is placed a block having two Inclined nlates 
projecting from It. rear .Ide. Upon the upper part of the forward, .Ide of 
the block Is formed a lip which , when pushed forward, supports the coup. 
ling pIn . The lip projects over the Inner end of the link, and holds said 
link In a horlzontal l'osltlon , so that It wlIl enter the bumper of the adja. 
cent car. A triangular bar, whIch crOBses the chamber of the bumDer, 
re.ts upon the Inclined edges of the plate.. To the bar Is attached a rod, 
whIch pas.es down through a hole In tbe lower side of the bumper, so that 
a weight may be attached to I t  to draw the bar down wtth .utHclent force 
to push the block forward when the coupling pin Is withdrawn. By thl. 
con.tructlon, when the coupling pin Is wtthdrawn, the bar pu.hes the block 
forward, 10 that the coupling pIn may rest upon the lip .  As the cars are 
run together, the entering link pushes the block back, allowing the coup· 
IInlr pIn to drop through the link, coupling the cars . 

Improved Stone Tool. 
Thomas Joyce, Scranton,Pa.-The object of this Invention Is to constrnct 

miners' picks, drill. and stonecutters ' tool. In Ileneral, with changeable 
polnto, so that a number of dillerent bIts may be alternately In.erted, a. re 
qulred by the work, and thereby the number of tools leosened. 

1 53 
Improved Seed Planter. 

WlIllam C. Pierce, Pusbmataha, Ala., assIgnor to KnIghton '" Wllll s ,same 
place .-Thls Invention consIsts In a frame hinged to the beam of the 
planter, supported by a wheel at Its lower end, and bavlng a hopper plv· 
oted to lugs attached to tbe frame, so that Its forward end may move up 
and down . This motton I. given to the hopper by a bar, wblch Is .truck 
by pins attlrChed to a small wheel whlcb engage. wltb tbe supporting wheel 
IIrst m entioned. The hopper sltdes upon an adjustable plate at I ts forward 
end, whIch has a hole formed tbrough It, t hrough which , wben the hopper 
rises, the seed escapes and drops to tbe ground. Tbe .Ide of the hole 
through the plate I. regulated by a slide, placed upon It. rear side, 
which pa •••• up through the sIlt In the cross bar. To the rear side of the 
slide, a little above the dlscbarge hole, Is attacbed a bar. which project. 
forward and downward, to prevent the seede from scattering, and to guide 
them downward Into the furrow. A gate sit des up and down I n  groove. In 
the Sides of tbe hopper, and In Its lower edge Is formed a notch, .o tba t ,  by 
ratslng or lowering the gate, more or le8B Beed may pass back and escap e 
through the plate and slide. Tbe forward end of the bottom of the ho pper 
Is cut away, and in the opening thus formed are placed two or m ore rods. 
Upon the hottom of the hopper Is placed a false bottom, which Is , ecured 
In place by a .crew, whlcb passe. through a .Iot In the false bottom, and 
.crews lnto tbe hopper bottom . With tbls c onstruction for planting corn 
and other seed. In hills,  the gate and plate are adjusted so that, by each 
revolution of the large wheel, the de.lred number of kernels may be 
dropped to the ground. For pl.ntlng small seeds In drills, the s p o c e  
through wblch t h e  .eeds p a s s  I .  partially closed by adjusting t h e  plate, a n d  
a sutHclent number of p i n s  are placed In t h e  larger w b e e l  to k e e p  t h e  h o p  
p e r  In constant moUon. 

Improved Stock Feeder. 
James M .  ColIlns and William A. M iles. Atlanta, Mo.-To po.ts are at 

tached slats to form the cri b .  The·  Inner .Ides of the middle po.ts are 
grooved longltu'ltnally to receive the edge. o f  the board, to divide the crib 
into comp,rtmentB, 80 that It may contafn corn In the ear In one part and 
shelled corn or oata In another part. The 1ioor of the crfb, whfch rests 
upon strIps, bas an upwardly projecting llange attached to It. outer edge 
to fonn a trough for the stock to eat from, Into which the corn or other 
grain Is  admitted, through sliding doors which work up and down In guides 
atta ched to the posts. To the latter also are attached strips which .up. 
port a 1I00r made InClined,  so that It may De se)f· cleanlnll, In the pro· 
j ectlng parts of whlch,that form t he bottom of the feed trough s ,  are formed 
trap doors, wblch lDay be opened and the refuse from .ald troughs pushed 
tbrough conveniently to fall Into the bog house beneath . Whepls and 
axl .. , are placed beneath the 1I00r.  Racks re.t upon ledges attached to th e 
erlb,just above the sliding doors, and lIare outward. To the middle parts 
o f  their upper edges are hooked braces, tbe Inner ends of which are .ecured 
to the upper part of the crib . 

Improved Mortl8ing Tool. 
Harbert K.  Forbis, Danv!l\e. Ky. , as signor to himself and John W. Proc· 

tor. sam. place.-The object of this Invention Is to provide an etHclent tool 
for making mortises by boring Into the wood, and at the same time cut 
tlng It out laterally. It consists of a cylindrical piece of .teel having cut· 
ttng edges along the sides formed hy, say, two grooves extending from the 
�uttlng end along each side to the .hank ,  and vanlsblng In the surf.ce 
thPTeat. There are al.o cutting bits formed on the end by a deeD notch 
made between said bIts, which project on each .Ide of the notch . The bits 
bore Into the wood, while the cutttng edges form the mortl.e laterally. 

Improved Safety Attachment tor Pockets. 
Wiley Henry Cairns, Petrolia City, Pa.-Tbls Inven tton has for It. object 

to furnish an Improved guard for attachmen t  to pocket beoks to p reven t 
the possibility of theIr being drawn from the pocket WIthout the owner's 
knowledge . Two short arms are pivoted to each other at one end, and 
also to the side of the pocket book. The other ends of the arms are pIvot· 
ed to two bars at a little dl.tance from thdlr out or ends, whlcb .ald outer 
ends project at the side edRes of the pocket book, and bave rubber blocks 
attached to them to nrevent t!lem from cuttln" or tearing the pocket. The 
other or inner ends of the n � ,:,,� 'IT .... ntvoted to each other and t o  the end of 
a .hort sliding bar which passes through a keeper attached to the side of 
the pocket book, and hRS a tbumb pIece formed upon or attached to I t M  
other or fr e e  e n d .  B y  thl. con struction,  by dra�ng the s Udlng b a r  up­
ward, tbe projecting ends of t h e  bars wlIl be drawn Inward, allowing t h e  
pocket book to be readily removed from or Inserted In t h e  pocket. By 
.ultable construction, when the sliding bar Is released, a spring cause. the 
rubber· tipped ends of tbe bars to project and rest against the pocket, and 
tbus prevent the pocket book from being withdrawn from said pocket 
wttheut the owner's knowledlle. 

Improved Trn"8 BrideII'. 
John A .  Patterson and Andrew J. Sprague, Toledo . O.-Thls Inven tt0n 

con.lsts of modillcations and Improvements In the construction of tbe 
Howe truss bridge. It Is proposed to omit the end POlts and pi  .. panels 
commonly employed at the endo, mainly for making a IInlsh thereat, and 
for a IInlsh to apply metal fa�ades of any ornamental constructton , at.  
tachlng them to the upper ends of the IIrst diagonal braces. and the beam 
connecting the top cbords . The anille blocks for the foot rests of the 
braces are made In the form of strong angle plates, united together a t  the 
proper angle for being at right angles to the brace. which re.t on them , 
with end plates and middle plates f.>r strengthening them, projecttng down. 
ward from the lower sIde. to rest on tbo 1I00r timbers. Tbe.e plates are 
slotted to straddle the coupling pin. which Is suspended on vertical sus. 
pending rods, wblch pass through slots In tbe plates of the angle block . 
These plates terminate at the lower edges sutHelently hIgh .. than the plane 
of the connecttng pin to allo .... the l inks of the lower chord to pas. under 
thf"m to the pin , whereon they are suspended. The 1100r timbers are sus. 
pended from tbese coupling pins by short rods and the foot plateo, the 
rod. having 8n eye In the upper end, through which the pins pass, and pass 
through the foot plates at the lower end, and receive a nut, hy wblch to 
h old the plate . To connect the horizontal brace rods of tbe lower chord 
to tbe 1I00r beams, tbe lIat wrougbt Iron platel wIth oblique hole. are em. 
ployed, and holes are made through tbe corner. of the beams for the rod s .  
In making the angle blocks,  It I. proposed to cast t h e  under sIdes a n d  tb e 
plates on metal chllIs, to make them sutHclently smooth and complete to 
be put In place without havIng to be IInlsbed. 

Improved Permutation Lock. 
Wilhelm Koch, Cincinnati, O . -For opening the lock, a dial knob Is t urned 

In n�e direction tllI the pin of a driving wheel engages the tongne of a IIrst 
ClIlnb!er, tbe pIn of the IIr.t tumbler the tongue of tbe second, and so on 
until all the tumblers are In motion. The dial plate Is  then set with the 
IIrst letter selected to the I ndex mark, c.rrled thence In opposite dIrection 
to tbe .econd letter. and 'so on alternately In oppoolte directions tllI the 
tumblers are In po.ltlon for admitting the fence of the fence lever. The 
driving wheel Is tben set so that a pendulum rests upon cro.s pins : then 
Ilft!ng, by a return motion of the knob, tbe pendulum lever and releasing 
the fence lever, which engage. the driving Wheel  and rotates the bolt lever 
and bolt, bringing the recess of the face disk Into pOSition to receive the 
bolt o( tbe safe door. The lock may be set to any combInati on of letters 
on the dial plate by placing the tumbler. Into their po.ltton, as described, 
by using, In.tead of tbe Index mark, whIch Is vertically above the dial 
plate, the side mark, which brings the reces.e. of the tumblers under the 
.prlng rings In pOSition for the action of tbe wedge lever, and allows the 
entering of the wedge teeth and tbe cbanglng of the tumblers to any dc. 
.Ired combination of letters. Tbe wedge lever Is then withdrawn and the 
lock opened on the Index mark. 

Improved Sell-Ollinlr Bolster. 
John D. WelIs, Jr., Putnam, Conn . -This Invention con.l.t. of an 0 1 1  

cbamber In t h e  h u b  of t h e  gear, which runs on t b e  bol.ter a n d  revolves the 
bobbin : tbere Is a smalI pa.sage froffi the bottom of the cbamber to the 
bole through the wlleel for the boloter : and a slot Is made In tbe latter 
to the spIndle, by whlcb the 011 supply Is carried from saId chamber 
and delivered to the bolster only while running. From the bolster the on 
IInds Its way tbrough \be slot to the spindl e ,  In a manner calculated to lu . 
brlcate tbe parts etHclently, and at the same time economIze tbe 011 .  Th e 
011 pa.sage from the 011 chamber to tbe bolster hole of the gear prevents 
the waste of 011 while the machIne 10 not runnlng, ln consequence of being 
00 small that tbe 01 nlv 1I0 w when tbe partl are In motIon. 
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Automatic Wire Rope R. R. conveys Coal, 
Ore. &c . • without Trestle Work.  No. 61 Broadway. N.  Y. 

Steam Traps and Boiler Scale Preventive. 
A .  G. Brooks. 426 Walnut St .• Phlladelpbla. P .. .  

Farm f.)r Sale-115 Acres. Good Buildings, 
)( )1110 of R. R. Depots In Kcnt Co . •  Delaware . 1;000 
Pcacb Trees. Rlcll In Iron Orc . Price $!.ooo-a Bargain. 

Address F.  M. Dunn, Marydel, Delaware . 

Johnson's Universal Lathe Chuck-Abso· 
lutely protected from dirt and chips. Lambertville 

Iron Works. L&mbertvllle . N .  J .  

Beautiful inlaid. Walnut Checker Boards. 
16 inches flqua;e, made wIth special machinery. Sent on 

receipt of $!. H. " ... 8eamau,MIl1port,Chemung Co .,N.Y. 

Just Published-A Work on Management 
of Steam Engines and Stcam Boilers: Geo .  W. Lord. 
212 Arcb st . .  Phllade lphla. Pa . 

Machine Shops at Public Sale-On Tues­
clay. the 11th March. �'or particulars. address Wagoner 

& M atthews, "�estmlnster, Md.  

\Vaterproof Enameled Papers-all colors­
for packing Lard and other oily substancee. Chloride of 
Ltme, Soda and similar Chemicals, making CartrldgeFt  
J.J l ll lng Shoes, Wra pping Soaps, Shelf Papers, and all  
nppl1cattolls where absorption Is to he resisted. Sam­
plcs on application.  Crump's Label Press. 75 Fulton 
� t . , New York.  

Pat. Double Eccentric Cornice Brake. m'f'd 
bv Thomas & Robln,on. Clnn .. O. Send for Circular. 

To Electro-Platers and Manufacturers of 
Lightning I(od Polnts-A IIrst class Electro· Plater. who 
thoroJugblv understands the business, wants to change 
his position. He has a patent for Plating with Platina. 
Address Alb. Lovle.  429 Callowhlll St . •  Pblladelphla. Pa. 

Makers of Flying Horse Machines-Please 
a ddress WtlUam Brunson, Perry, G a .  

For Sale-Machine Shop and Foundry. 
Only Sh op In  county. Nearest Shop 18 miles . $7.000. Ad· 
dr" , s  Ladd & Parker. Elmore . Ottawa County. Ohio. 

The " Paral!on Gold Quill Pen." Price $2.50. 
c. M. Fisher & ('0 .• 102 Fulton St .. New York . 

Patent for Sale-Article can be made for 3 
to 5 ct •. eacb . Indispensable to Every Lady. This Is no 
humbug. Address Mrs .  Mary J. Plt rat. GallIpolls. Ohl " .  

For Sale or Rent-A 1< our Story Brick Cot­
ton �·aetory. complete . with 60 Horse Engine and Boll· 
ers . }t�or particulars,  address Merwin McKaig, Cumber­
l and. M d .  

Recently PubliHhed-Book and Documents 
explaining how to make money on Patent. . Pialn 
directions and practical advJce,  showing Inventors how 
to sell their Patcnts by the best methods. Send stamp 
for circular and syn o psis of contents. S.  S .  Mann & Co., 
cor. Linden Avenue and Hottman Street, Baltimore,Md. 

Patent Ricrht for Sale-Patent on Sad Iron. 
for general faihny and business use, granted Jan . 27, 
187!. No. 146,957. For { e . ms. address Rev. W. Strobel . 55 

Ba.�set St . , Albany, N. Y .  
A. F. Havens Lights Towns, Factories . Ho­

tels. and D we)lIn�s w i th Gas Cheaply and Safely. 61 
Broadway, New York. 

A man with 20 years' practical experien 
I n  Machlnc Works. Foun �ry. &c . •  will be at liberty after 
)larch 1 to engage to a party as Foreman, Superintend­
ent, Contract

'
or, or Mechanical Engineer. Address 

U lJraftsman,l t  Provid ence, R. I. 
Treatises on " Soluble Glass ." $1 per copy ; 

on " � Ickel," 50c. per copy ; on " Gems," ':-,.�.j per copy : 
on " Fermented LIQ.uors," $d.12 per copy. Maned free by 
L, & J. W. Feuchtwanger. 55 Cedar St .. New York. 

Locomotive Balance Valve. Address R., 
Indiana,  Pa. 

\"antell-Price L.ists of :\li chigan Lumber 
Dealers. H. h. Hoosevelt. 40 West 18th St .• New York. 

\Vanted-ForemBn in a first class Door and 
Sash ractory. A good opportunity for an experienced 
and .. ell qualified man . None other need apply. Refer· 
ences required .  Address Box 1.500. Columbu • •  Ohio . 

Estimates furnished for Machinery, Shaft­
InJ<. l'ulleys. &c.  Tully & Wilde. 20 Platt St . •  N e w  York. 

For Sale-OUA fourth interest in a Patent 
likely to repay $50.000 a year. Proposals wlll be received 
until May 1. Full particulars. lncludlng copy of letter. 
pa tent and .ample. sent on receipt of $8 . 50 ;  same. with­
out sample, 25 cts. Address J". E. de Warn, care of 
Thomas S.  Wilkinson. Baltimore . Md.  

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller .\<·eeder In the market. W. L. Chase & 
Co . •  93. 95. 111 Liberty Street. :Kew York . 

A Superior Printing Telegraph Instrument 
(the Seidell Patent) .for prlvate an d short lines-awarded 
the First Premium (a Silver Medal) at CinCinnati Expo. 
sltlon. 11111 .  for " Best Telegraph Instrument for private 
use"-is offered for sale by the Mercht's M'ftg and Can· 
struction Co . •  50 Broad St .• New York. P. O. Box 496. 

Patent for Sale-The best burg-Iar proof door 
lock In tbe world. F. Gyss. l96 Greene-St . • !\lew York . 

For the best Cockle Separator ever made, 
with capacity from �O to 70 busbels per honr. address 
Balch & Glddl'lgs. Hingham. Wis. 

What to Do in Case of Accident-Cuts. 
Bruises, Broken Bones, Burns, etc. A Book for Every­
body. Free by mall for ten cents . Industrial Pnb. Co . • 
l i6 Broadway, New York . 

To Rent. at low rates. a Room with Power. 
Address Box 679, Birmingham, Conn .  

Light Machinery-Articles in Iron or  Brass, 
� l odel Work, &lc. G .  E. Parker, Newark, N. J .  

Mining, \Vrecking, Pumping, Drainage, or 
I'rr1gat1ng MachineI")', ror 8ale or rent. see advertt.ament, 
A.ndrew's Patent, Inside '()age. 

Steam Boiler and Pipe Covering-Economy. 
Safety. and Durability. Saves from ten to twenty per 
cent. Chalmers Spence Company. foot E9St 9th St . •  X.Y. 

By touching different buttons on the desk 
of the manager, he can communicate with anv person in 
the establishment without leaving his seat. The Minia­
ture Electric Telegraph-Splendid for otllces. factories . 
shops. dwellings , ctc. Prlcc only ,S. with battery. etc . •  
complete for working. Made b y  F .  C.  Beach & C o  . •  200 
Broadway. comer Warren St.. New York. The SCien tific 

, American establishment. New York. I s  fitted with these 
i ustrumen ts. 

Woolen and Cotton Machinery of everv 1 
scription 10r Sale by Tully & Wilde. 20 Platt St .• N: Y. 

Steam Engines-Special Machinery, Shaf -
I ng. Pulleys & lla'lgers . D. Frisbie & Co . • N. Haven. • 

L. & J. W. Feuchtwanger, 55 Cedar St., N.1J., 
Manufacturers of "oluble Glass. Water Glass or SUlcatts 
of Soda and Potash In all forms and q uanti ti�s. "-

Dean's Steam Pumps, for all purposes ; En­
gines. Boilers. Iron and Wood WorkIng Machinery of 
all deSCriptions. W. L. Cbase & Co .. 98. 95. 91 Liberty 
Street. New York. 

Diamond Carbon. of all sizes and shapes,for 
dr11llng rock. sawing stone. and turnIng emery wheels ; 
al80 Glaziers' Diamonds. J .Dlcklnson.54 Nassau St.N.Y. 

No inconvenience is ever felt in wearing the 
New Ela.tlc Trnss which retains the Rnpture. night and 
day. t11l cured. Sold cheap by tbe Elastic Trnss Co •• ftl8 
Broadway. New York. 

" 'Superior to all others"-for all kinds of 
work-Umet & Co.'s Frencb Files. Tbey are better. 
forged. better cut. better tempered. and cheaper than 
English Illes. Send for Prlce·Llst. Homer Foot & Co.  
Sole agents. 20 Platt St . •  New York. 

Price only three dollars-The Tom Thumb 
Electric Telegraph. A compact workmg Telegraph ap­
pa.ratus, for sending messages, makIng magnets, th 
electric IIgbt. giving alarms. and various otber purpose • 
Can be put In operation by any lad. Includes batte • 
key and wires. Neatly packed and sent to all part of 
the world on receipt of price. F. C. Beach & Co . •  �o 
Broadway,cor. Warren St.,New York. , \ 

Brown's Coalyard Quarry & Contractors' A� 
paratns for hoisting and conveytng ma,erla1 by Iron cabre;' 
w.D.Andrews & Bro. 414 W«ter st.N. Y. 

Parties needing estimates for Machinery 
of any kind, call on, or addre8S, W. L. Chase & C o . ,  
93. 95 111 Liberty Street. N e w  York . 

tlteam Fire Engines,R.J.Gould,Nflwark,N.J. 
For Solid Emery Wheels and Machinery, 

',end to the Union Stone Co.  Boston. Ma ••• • for clrcnlar. 
For best Presses, Dies and Fruit Can Tools 

BIls. & Williams. eor. of Plvmouth & Jay.Brooklyn.N.Y 
Engines 2 t0 8 H.P. N.Twiss,New Haven.Ct. 

Protect your Buildings-Send for testimo­
nials. N .  Y. State Roollng Co . •  6 Cedar St . •  N. Y. 

All Fruit-can Tools,Ferracute.Bridgeton,N.J. 

Lathes, Planers, Drills, Millinll' and Index 
Machines. Geo. S. Lincoln & Co •• Hartford. Conn. 

For Solid W"roull'ht-iron Beams, etc., see ad. 
rertlsement. Adllre88lJnlon Iron MIlII. l'IttBhnrgh.PR •• 
for IIthograpll.. etc. 

Temples and Oilcans. Draper,Hopedale,Mass. 
Hydraulic Presses and Jacks, new and see­

ond hand. E. Lyo n. 4'70 Grand Street. New York. 

Peck's Patellt Drop Presa. For circulars, 
oddres. Milo. Pec', & Co .. �ew Haven. Conn. 

Small Tools and Gear Wheels for Models. 
LIBt free. Goodnow & Wlgh tman,23 Cornh\ll.Boston.Ms. 

W. W. S.  can improve his bottled beer by 
follo wing the directions on p . 107. vol . 29.-W. G. P. wlll 
lind dlrectlone for bronzlog malleable Iron castings on 
p. 208. vol. 8O.-W. P. can remove writing Ink from 
postage stsmps by tbe proces. described on p. 386. vol . 26 .-H .  S. c�n make an reollan harp by followlnv the 
directions on p. 8.'!O. vol. 26.-J . B. R. & Co. wlll lind a 
recipe for Babbitt metal on p . 122. vol. 28.-H. W. C. will 
find dlrectlons for making transfer or ImpressIon paper 
on tbls page.-P. M. WIll lind that marine glu e .  as de­
scribed on p. 202. vol. 28. wtll answer his requirements. 
Tbepapiermache decorations are described on p .  16.vol. 
27 .-A. J .  C .  wtll llnd de8crlptions of solder for all pur· 
poses on p .  251.  vol . 2S.-A . N .  can make a silver wasil by 
tbe process detailed on p. 299. vol. 28.-H . C. S . 's qnery 
doubtless relates to tbe method of Dr. De la Perouse. 
fully described on p . 119. vol. 80.-L . '  C. will lind a good 
recipe for paste on p . 280. vol . 28.-M. E .  w\ll llnd the reo 
qulred Information In .. Perpetuum Mobile." In two se­
ries. by Henry Dircks. C. E .  

R .  G. asks : " To one gallon of gasoline, add 
one table8poonful of salt.  one tablespoonful sal soda. 
pounded IIne.and a piece of alkanet root one Inch long." 
Is this a recipe for a safe oil ? A. These bodies d o  not 
diminish the danger of burning very light and cheap oils 
In kerosene lamps. and fatal accidents happen every day 
from persons being deceived by such statements. 

L. D. C.  asks : Which is the best treatise on 
geology? A. Lyell's .. Manual of Geology." Read also • . 
If you have a chance. Hugb MUler's works. 

H. W. C. asks : Will you give me a recipe 
for black printers' Ink ? A .  Take pure balsam copaiba 
9 ozs .• lamp black 8 ozs . • lndlgo and Prusslan blue. eacb 
� oz .• Indian red � oz .• dry yellow soap 3 ozs. ; grind to 
smoothness with a muller on a stone.  

J. W. R. asks : How can I make a paste that 
w\I1 stlck paper IIrmly to new brIght tin ? A. Mix a ta· 
blespoonful or two of brown sugar with each quart of 
1I0ur paste . 

T. asks : Where can I procure a work on 
stel:l.m heatlng ? A. Box on " Heat " 18 a standard au­
thority. See our advertising colnmn s for booksellers' 
addresses. 

J. J. asks : 1. What will make glue remain 
soft and elastiC after It Is dried on cloth l' A. Tbe solu· 
tlon of caoutcbouc described on p . 251. vol. 29. w\ll per­
haps 8erve your purpose. 2.  How Ie emery stuck to em­
ery cloth ? A. Tbe best glue Is used. 

W. G. P. asks : How can I dye small pieces 
of wood green ? A .  Try crY8tais of verdigris dl..,olved 
In water. 

S. asks : Can you give me a recipe for ma­
king an Imitation of rosewood without the use of nitric 
acid ? A .  Dlosolve 4 0Z8.  potash In 1 gallon hot water. 
and '" OZ8 . red sanders wood; when the color or the wood 
h extracted. 2% Ibs. gum Shellac are added and dissolved 
over a quick lire. Use this on a groundwork stained 
with logwood. 

R. H. asks : 1 .  How are red and green fires 
made ? A. Red light I s  a mixture of nitrate of stron 
tis. sulpbur.and chlorate of potash . Green IIgbt Is a mlx­
ture of carbonate of baryta with sulpbur and chlorate 
of potasb . 2. Of. what does tbe smoke. resulting from 
burning these IIres. consist ? A. The smoke Is a mix· 
ture of the sulphides of barium. etrontlum. and potas­
sium. with sulphnretted hydrogen. snlphurous aCid. hy­
ponltrlc acid. carbonic aCid. hypochlorlc and cblorous 
acids. and tbe chlorides of snlphur and potassIum. All 
these bodies would be unpleasant and some very In· 
j urlons to breatbe.  3.  A yonng man burnt his hand by 
Igniting theBe ; what IB his best remedy ? A. Tbe burned 
hands shonld bave been wrapped In strips  of soft linen 
or muslin. which were covered over with a mixture of 
eqnal parts of linseed and sweet oil . 

G. S. T. asks : 1. What is the most simple 
form of anemometer ? A. A good one IB described on 
p. 216. vol. 28. and another on p. 283. vol. 29. 2. Wbere 
can I lind a deserlptlon of ProfeBsor Cotlln's card ane­
mometer. referred to ln hlB memoir on p . �. vol. SO? A. 
Addre8s Lafayette College. Easton. PR. 

C. S. asks : How can I obtain the frosted ap­
pearance upon sUver ware eommonly called oriental 
IInlsh ? It Is done with some kind of acid . .A. Your beBt 
mode w11l be to experiment with muriatic. nitric. and 
other acids until you get the desired results . 2. What 
Ingredients are u.ed as a paint for fancy gilding ? A. 
The metal may be gilt by using a solution Blade by dlB­
solving as much gold In aqua regia as It will take np . 
Fine linen rags are soaked In this solntlon. carefully 
dried. and afterwards burnt to tinder. Tbe snbstance 
to be gilt must be well polished ; a piece of cark Is IIrst 
dipped Into a solution of common salt In water. and af­
terwards lnto the ,tinder. which Is well rubbed on the 
metal to be gilt. and the gold appears with Its proper 
luster. 

C. R. asks : How can I make fumigating 
pasttls ? A. Take )( Ib benzoin. )( lb. cascarilla. 1)( 8ZS . 
myrrb . 1 �  Ibs .charcoal.� oZ.otto of nutmegs.� oZS. otto 
of cloves. Powder the IIrst four and mix by sifting. 
Add the ottos. and also 2 ozs. of niter wblch ha, been 
previously dissolved In tragacanth mucilage . Alter 
well beating In a mortar. tbe pastlls are formed Into 
shape In a mold. and gradually dried. 

A. M. T. says : 1. I have constructed the tel­
escope deSCribed on p. 7. vol. 80. and I bave had perfect 
satisfaction so far in seeing the mountains and craters 
of the moon. whlcb were visible very plainly. I have 
been trying t o  look at the , sun. but by Its brilliancy It  Is 
Impossible to do so without dillerent arrangements. 
How can I look at the sun with tbe above named tele­
scope ? A. Put as many pieces of red glass between 
the eyepiece and the eye aB w11l enable you to 160k ut 
the sun wltbout being dazzl ed. 2.  How and In what 
part of the heavens can I lind Ithe planets ? A. Tbe 
Nautical Almanac gtves tbe position for every day and 
hour during the year. See our Astronomical N otes. 
published monthly. 3 .  Wh ere can I lind the nebulre ? 
A. Tbelr position Is marked In any map of the beavens.  

M. 'V. M.-A preliminary examination 
would be necessary to ascertain the novelty of your pis· 
ton packing. See our advertisement In this Issue.  

C. T. S.-Such a trap could be constructed, 
but It would be complicated and expensive.  

J.  W. B. asks : Does pure hydrant or other 
nOD-stalrDant water contain aBlmalculre ? If so, what 
power of microscope Is required for detecting them ? 
A. Pure hydrant wate� should not contain anlmalculre. 
2.  I have tried tbe recipe on page S51. vol. 2!. for kalso· 
minIng. wblch covers and adberes well. but has no glaze. 
It ls over a rongh whitewashed wall. and the stains from 
the 800t <>f the chimney sbow throngh. Wbat can I do 
to cover them. and to give tbe kal80mlne a glazed .p. 
peannce ? A .  Kalsomlne has no glaze.  It sbould have 
been so mixed that lt would have been t�Jln enough to 
work well. wltbout being too thin to cover. In answer 
to your other question : No . 

C. E. W. says : We have recently introduced 
a new system for makIng ga8 from petroleum ; and for 
safety's sake. we UBe only OIlB that have all volatile gas­
es, such as naphtha, rhlgolfne, benzlee, etc., driven off 
by beat or otberwlse. Tbe only objectionable feature 
In this new pB I, that It Bmokes ; and although . by re_ 
ducing tbe huraers to a minimum. we have Improved 
It .  we h ave not entirely overcome the dltllculty. We 
use now � foot. � foot. and 1 foot hurners only. We are 
uolng hardly any pressnre . What Is the cause of tbe 
gas smokl>lg. and how could It be obviated ? Wby do 
IIsh tall burners make it smoke worse ? A.  Tbese Oils 
are highly carbonized. and require a large supply of air 
for tbelr perfect combustion . In a IIsMall burner. the 
gas at the moment of combustion Is In contact with the 
air only on the ontslde of tbe lIame. You mnst use 
some form of argand burner. which will admit air to the 
Interlorof the IIam e .  

E. B. S . •  F. C. R.. F. E. P.,  A. F. S. C. H. J , 
C . J .  K .• N. L. F •• C. E.  M .• J. B. T .. J . G.  M . •  J. W. P . • 
and F. G. fl. bavc sent correct anowen to the ." lp Bnd 
cannon question . F. G .  P.  does not clearly understand 
tbe query. 

. 

W. J. S. asks : Is the Walter printing press 
used In tblB country ? A. The Walter press Is In use In 
t,be New York Dally Times establishment here . 

M. asks : 1. I have a plunger pump attached 
to tbe crosshead of my engine. WhlCb rnns at 120 revoln· 
tlons per minute . Tbls pump bas tb. full stroke of en_ 
gine. Tbe delivery pipe and suction pipe are of the same 
size ; and when the engine rnns fast.  the check valve 
thumps dreadfully. I cannot use the pump wben she Is 
running fast ; but when rnnning slow. It  works very 
.... ell. There Is an air cbamber on the delivery val\ e. 
Now I wish you would tell me what Is the cause ot thls . 
I think that. when rnnning fast. the plunger leaves the 
water. A. Probably tbe plunger runo faster than tbe 
water can 1I0w Into the pump. 2. Wbat do yon call 
wire-drawing steam ? A. Reducing tbe presBure. by al· 
lowing tbe steam to expand without performing work. 
S. Does It make any dllference In leading the steam to a 
gage. whether the pipe Is tbe same Blze all along ? A .  
No. 4 .  Wbat does " Fahrenheit" mean ? I s  It t h e  name 
of the man who llret Invented the thermometer ? A. It 
refers to the thermometric Bcale graduated by Fahren. 
helt. The thermometer W&8 not Invented by Fahren­
heit. but he IIrst made mercurial thermometers. 5 . 

Wbat Is the greatest perpendlcnlar hlgllt to which a 
double acting pump wtll llft water ? A. From 80 to 82 
feet. 

L. D. S. asks : 1 .  Are there any rules for 
finding the distance and vanlsblng pOints when drawing 
from Nature ? An English work says there are none. 
A. No . None are needed. To sketch from Nature , one 
mnst learn to see correctly. and this must be acquired 
hy practice . In drawing hleal pictures. the distance 
and vanishing pOints are located according to the J udg 
ment of the artist. BO as to produce the best elfect. �. 
Wbo p ublishes the best book of Instruction o n  pencil 
and India Ink drawings ? A. We know of none that we 
can recommend . Many are publ1shed, however. We 
do not believe that free hand drawing can be learned 
from books . S. What kinds of paint are nsed for paint­
Ing pictures on the glass slides used In magiC lanterns ? 
A. See p . l28. vol. 30. 

C. asks : What sized boilers shall I require 
to give me steam enougb to d o  the following work : To 
keep 6 drying chambers. 80 feot In depth. with end and 
one side wall of stone. divided olf by frame partitions 
every 4 feet. and with total front of S6 feet. heatell by 
one Inch coli steam pipe at a temperature of 1560 Fah. 
night and day. To snpply steam at 60 Ibs. pressure to 
run a 12:0:20 engine for 6 honrs per day. To supply steam 
sutllclent to keep 18.000 gallons water at 600 day and 
night In Winter. In tbe latitude of St. Lonls. Mo. A. 
Professional qnestioB. Sbould be eubmltted to an en· 
glneer. 

T. C. H. asks : How cal) I make transfer pa­
per. to copy a drawing by tracing wltb a steel point ? 
A. Make a Btllf paBte of lard and plnmbago. and smear 
over the paper wltlI a piece of rag. 

[MARCH 7, 1 874. 
E. H. B. asks : Why does pork, when it is 

killed hi the wane of tbe moon. sbrlnk from the bone 
when boiled ? A. It does nothing of the kind. 

W. T. Mc.L asks : Who was the scientist 
Nuttall ? He seems to have been one :>f our most thor­
ough natUralists In botany and ornithology. A. An En­
gllsb naturalist who resided for some years In this co o n ­
try. H e  explored nearly a l l  t h e  States of t h e  Union ; 
and was. from 1822 to 1834. Professor of Natural History 
at Harvard. He died In England In 1859. 

A. R. G. asks : Would a turbine gain any 
power by having two spiral lIanges or buckets run up 
the sbaft to the top of the penstOCk ? A. No. There 
Is a certain proportion of the hlght of the penstock to 
which the spiral flanges can be extended with economy. 
But putting such lIanges all the way up only distributes 
the power due to the head of water. 

W. G.  B. asks : .When patent claims are 
separable ,  or can be used In some other ' comb1 n a tion 
even If It be for the same purpose, fs not Inserting them 
tbe same thing as trying to get severol patcnts by mere · 
Iy paylng for one ? In reali ty. jg not tbe combination 
the only thing patented ? A .  The patent rela tes to o n e  
Invention only. and a l l  claim. that relatc to anotber 
must be put In a separate applicati o n . 

W. A. M. H. asks : How can I make corn 
starch ? A .  In making starch , the corn , wheat, or other 
grain Is  steeped In water for some days till  the saccbar· 
ine pori ion fel ments and the starch granules btcome 
free from glutinous matter. The sour liquor Is then 
drawn oft, and the fteulous residue wasb rd on a sieve ; 
wbat p.eses through Is allowed to settle .  the liquid 
again drawn otf. and the starch washed from the FlImy 
water. ' Itls  then drained I n  perforated boxe s.  and dried 
by exposure to the heat or to the atr. In trt"atfng corn , 
about 200 grains of alkal1,  1n the form of cauF t lc  soda, 
are added to eacb gallon of liquid t o  faCIlH a t e  the sep­
aration of the glut en and other nitrogenous matter. 

F. C. ask s : Is there a cheudcal compound 
which . applied to paper. will be decomposed bv an elec· 
trlc current passing on a wire 1 n  contact with ft, so nR 
to leave a permanent mark ? A .  Yes. Pru!1lsiate of 
potasb . 

G. P. H. asks : How many feet of gas does 
one burn er bnrn In one hour ? A .  I t  depends on tbe 
size Of the orillce c,f t b e  burner. The larger the orl llce. 
the more gas escapes. Street gas burners are generally 
bored to burn three feet of gas per hour. Five tcet 
bnrners arc often used ia dwellings and cblJrcbes.  

W. W. H. asks : Is th"re any danger of in­
Juring tbe enan el on one's teeth by cleaning wah aD or­
dinary brush and water twice a d ay ?  A .  Yo . Tile 
danger Is  tbat. 1f the cleaning be neglected. not only the 
enamel but the entIre substance of the teetb will sooner 
or later become Injure d and decay. 

M. C. M, asks : 1 .  How can I find the con­
tents of a cylindrical vcssel or drum that shall  be equal 
to the contents of 0. rectangular cfstern, and also the 
contents of a clBtern that shall he equal to the conte"ts  
of a cylinder ? A. Find tbe area of the  base of the cyl· 
Indrical veBsel. and divide the contents of the box by 
tbat area. Tbe quotient will be the hlght. Or If tbe  
hlght Is gtven. divide the contents of the box by that. 
and the quotient will be tbe area of the ba.e. 2 .  Does 
a caveat for a patent have to undergo the same exame 
Inatlon as an appllcgtlon for a patent ? A .  No examlna· 
tlon Is required In filing a caveat. 1)1 applying for a pa­
tent afterwards. the ",ame regulations must be complied 
wltb as If ,J ou had not taken out a caveat.  

G. C. H. asks : How can I construct a sim­
ple. cheap. and etllelent electrical battery for the cure 
of disease ? A. Tbe magneto-electric machine Is tbe 
one generally used for the administration of electricity 
In disease . By this Instrument .. rapId suecesslon of 
shocks. tbe Inten.tty of which can be graduated.  are 
given. either to the whole body or to tbe pa.tlcular 
part alfected. In tbls machine either a permanent mag­
net, or an electromagnet, for which a battery must be 
used, Is employed to generate a secondary current In a 
long coil of line wire . Consult some good physician as 
to the beat form of apparatus. 

G. T. P. asks : How can I make a leather 
cement ? A. Dissolve 1 part caoutchouc In  3 parts cblo­

r9form . 

H. E. R. asks : 1 .  What solution is used in 
plating wltb nickel. and how can I make It ? A. The 
nIckel salt used In plating I s  the donble sulpbate of 
nickel and ammonia. It w\ll pro bably save you Ume. 
trouble. and expense to purchase tbls Bait  already made 
from tbe manufactnrers wbo 8npply tbe nickel platers 
In New York . 2.  Is tb ere any 8ubstance whicb . lf added 
to the .olullon. will cause the plating to appear bright. 
or will It  have to appear burnlBhed ? A.  You can polish 
the .... are after plating. 

P. D. asks : 1. What is the quantity of cy­
anide of potassium required to precipitate 5 penny­
weights gold from the nltro-mnrlatlc solution ? If too 
mucb cyanide be used. how can I recover the gold that 
has been dissolved by cyanide In the acid solution ? A .  
About 1 pennyweight 1 6  grains. Yon cannot dissolve 
the cyanide of gold by cyanide of potassium In the acid 
solution. 2. Wbat are tbe proportions used to make .. 
gold solution (about 1 quart) so as to get a good yellow. 
bright color on chains ? A. Agttate ether wltb a solu· 
tion of p�rchlorlde of gold for some time. allow It to 
repoee. and decant tbe supernatant portion. 3. What I e  
t b e  chemical name for what Is gcnerally called t h e  B .  
Bray tallow ? A .  The name you mention I s  probably a 
trade mark or brand of some kind of tallow. 4. How 
can I braze thin sheets of copper and bJ ass for cooking 
utenst1s.  and what is  tae best spelter t o  use, and how hi 
it  made ? A. 'fhe edges after being IIled or scraped 
quite clean are covered with a mixture of hard solder 
and powdered borax made Into a paste with w er. The 
whole Is then allowed 1 0  dry. and afterwards exposed In 
a clear lire to heat sutllclenUy to melt the solder. Spelter 
i s  the commercial name for zinc. For hard Bolder, apply 
to the plumber. 

A. B. asks : 1 . What ingredients are used 
in the manufacture of Pharaoh's sen>ents'  eggs ? A. 
Pbaroah's serpents are said to consist principally of the 
sulphocyanlde of mercury, which we would Dot ad;-ise 
yon to attempt to make. but t o  apply to a chemist. and 
then to be careful In using. 2 .  What will remove su· 
perfluous hair from the head and not Injt.re the skin 
and remaining hair ? A. Tbere are numerous deplla tor· 
tes or bR..r  removers . We do not advise you to use 
them. as they are more of less Injurious to health. S. 

How can I separate alcohol from borne made grape wine 
without Injuring I t  for " rlnklng purposes ? A .  If you 
11stll your home made wlne.you w\ll drlve olf most of the 
alcobol. obtaIning a kin d  of brandy. and only water will  
be left behind. 4. How can I make gold and stiver Ink. 
to be of nse ? A. Gold or silver In very line powder 18 
ground up with a little gum water. A cbeap gold Ink IB 
made with what Is called mosaic gold. the blsulphnret 
of tin. 
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E. R. McC . asks : Can a patent be attached 
or a debt of the Inventor ? A. No. An Injunction 

might be granted In a pre per c . se,  preventin g  Its trans· 
fer except to a receIver appolntcd by the court. 

C. R. M. says : Kainit, IlS suually sold, con­
sIsts of 28 to 30 per cent of sulphate of potassa, 14 to 16 
per cent sulphate of magnesIa, 4 to 5 per cent chlorIde 
of magnesIa, 35 to 40 per cent cblorfde o f  sodium, and 
10 to 12 per cent sulphate 01 lime. I want te use It as 8 
substitute for asbes (which I cannot get) , 8S a manure 
for onIons . Wbat Is fts  pro bable ,mcacy ? The potash 
and salt are good, but fs tbe sulphate of magnesfa 
lfkely to be fnjurlous ? A .  The large proportion of pot· 
ash f n  k alnl , sbould render I t  superior to asbes as a fer· 
tllfzlng agent, an d we do not  believe tha� the other salts 
w11l materl.lly affect It In  this respect.  

H. A.. S. says :  1 .  On page 27, current vol­
ume . l n your ,mswer to M. W. H . •  you say tbat 9.000 feet 
p er mfnute Is recommended as the proper . peed for tho 
rims of circular saws of all sfzes .  I thInk that, other 
thIngs Doing equal , the speed of the rIm should be In 
proportion to tbe power.  I should IIgure the speed of 
tbe li t tle foot p o wer saw by compound proportion, 
th us : If " s.w with tceth one Inch ap.rt, running with 
six horse p o  Ner, cut ting nine inch lumber, requires a 
speed of 9.COO fcet per minute, wbat sbould be tbe .peed 
of a .aw with teeth balf an Incb apart, cutting one Incb 
Jumber and running with one clgbth bor.e powe r ?  
6 : � \ . . 1 :  9 : :  9,000 : 843+. I do not say 843 fcct per mmute ,. 
1 : X 
just the right speed for a foot power saw, but I tblnk It 
would be correct It 9,OJO Is ju.t rlgbt for the .upposed 
six horRe power S 8 W'. The sIDmller !law m1gh t , bowever, 
b e  made to saw .mootbly by running at a hfgber .peed, 
but I tblnk only by a lo.s l n  tbe amount of work dQUe . 
I tb fn k t b e  re .son tbat your correspondent '  • •  aw dId 
leB8 work at the ntgher speed was that more power was 
required to cut the sawdust finer; and more was lost in 
econom iztng friction.  A. Your theory docs not agree 
wltb the re.ull s oht.lned by ex periment. 2 .  � ot long Iince I beard a mau say th.t kerosene 011 would des troy 
tbe �cmper of .teel.  10 I t  true ? As the temper depends 
on the I n ternal s tructure of the steel,  and tbe oU cau 
reach ooly the surface , I do not see wby tbe temper 
sboul,1 be Injured tbrougbout . A.  'ou arc right .  3 .  At 
wrat speed sbould a power drllJ run ? A. In wrougbt 
I ron , tbe speed 01 the drlll sbould be about 12 feet a 
minu t e . 

R. C. saya, in reply to S. G. F., who asked 
about IIl terlng water : If be can dig a trencb, parallel 
wltb tbe .tream, arraoge a IIlterlng gallery and tllter the 
water tbrougb tbe bottom of his gallery, perbaps It 
would belp blm out aud give no turther trouble . 

W. S. D. says , in reply to J. M., who asked 
It " cbeck wall ll nder the back end of a .team boiler 
wlll .ave fuel : Build a bri dge wall just 1 foot forward 

of the back cud of the bo iler . up to 4 Incbe. from tbe 
bo ttom of tbe bofler, and tben anotber wall just at tbe 
end ot tbe boiler upon an Iron bar hung o n  tbe sfde 
walls. to haug down 8 or 10 l ncbes below the top of tbe 
bridge wall. Let tbe .eeond wall come close up to tbe 
boiler. "You wllJ .ave fuel eacll day eo ougb t o  pay you 
for your trouble and expp,nse, and not a spark will es­
cape I nto tbe .moke stack. 

G .  S. D. says, in reply to A. M. ,  who asked 
how to ll n d  tbe welgbt ot a person's bead without cut 
tlng It  o ff :  Attacb to t be person,  as hlgb u p  as conve­
nie n t ,  an ordinary rubber bag or ltfe preserver with tube 
and stop cock. Immerse the apparatus In  water, aDd 
torce air Into tbe bag until :he bead Is entlrely above 
tbe surlace . Secure tbe bag of air In any suitable ves· 
sel,  1111 wllb w�ter, and welgb. Let out tbe aIr. again 1111 
the ves,el wltb water, and/welgb. The dffference be­
t ween tbe.e two weights wllJ equal tbe weight of tbe 
bead. 

T. V. says, in reply to T. J. McM .'s ques­
t l o n : How can I divide a line fnto two parts so tbat tbe 
.qu.re oC one of tbe parts may b� double the square of 
the otber ? Let A B be tbe given line. Draw A C, ma· 
king JO of a rlgb t angle w i t h  A B, and draw B C, makIng 
X rlgD t angle with .a:ne line; at the angle C, draw C D  

a t  rlgut angles to C B .  Tben tbe squ are on D B Is double 
that on A D. 

E. B. W. says, in reply to the question : 
Wliat would become 01' a body dropped luto a hole pass· 
Ing tbrougb the e.rth'. center ? Tbi. que.tlon has been 
mucb discussed, and tbe followfng opinion. gIven : 1. 
By tlte prodLKfou, mom<Dtum acquired In falling, tbe 
body would pass out at tbe opposIte side Into space.  2. 
Tha" It wou ld move to tbe opposite surface, return to 
the starting p o1nt,a!l d  vlDrate for ever from side to side. 
S. Tb at tbe.e v ibrations would lessen and the body lin· 
ally res t at the cen ter . I hold that none of tnese opin­
Ions are correct. but th.t tbe body would fall to the ceu· 
ter and not pass It.  What ot Its momentum ? asks so:ne 
one. In general, the momentum or inertia of a mov1ng 
body Is represented by tbe product of Its velocity and 
weight, and may be formulated thus: m = v X w. When the 
borly reacbc9 the center of grclvl ty, bring attracted 
equally In .11 dn ectlons , l t has n o  weight ; and tbe form· 
nla becomes m = v x O = O .  That Is, the momentum of a 
failIng body ceases at the center of gravi ty. Notbl ng 
tben remains to cause It to pass that polut.  WlIJ s ome 
matbematlclan calculate the cul,"lnatlng pofnts ot the 
velocity and momentum In tbe de.cen t  of a faJllng 
body? I opmc :.he former Is much n earer the center thall 
tbe latter . 

M. J. M. says, in reply to R. T. and others 
who asked for a recf pe for wood IIl11ng : Take 8 lbs . com 
s t arcb or silver whlte, l lb. pulverized pumlcestone , X 
p Int boiled 011 ; add Japan varnlsb enougb to dry tbe 
ol i •• n d  turpentine to make It the consIstency of tbln 
paint;  apply with .. bru.n,then let It  stand unti l  It begins 
t o  turn whlt�, tben commence rubbing with a cotton 
clotb, al ways In a circle and agaInst the graIn of the 
wood. For cleaning tbe IIIJ1Dg out of carvIng, make a 
brush ot balr cloth by removing tbe tbread from the 
h al r. leavlt g tbe hair a bout nn Inch long ; roll I t  tight 
and fasten wIth tac t- s .  Set the wood aside for one d.y 
to dry. Aft er It  bas become dry take .even parts of 
boiled all. onc part of napbtba, and 011 tbe work with It 
clean wltb cot ton clotb. You wllJ lind tbat the wood 
will be very wblte b�rore . pplyf ng tbe Oil, bnt the 011 
will restore I t  t o  Its orIgInal color . 

Jdtutifi, 
MINERALS, ETC.-SpeCimens have been re­

ceived from the following correspondents, and 
E'lx&mined with the results stated : 

G. L. E.-Your .peclmen consist. ot dark colored 
tourmaline In  quartz. Tourmaline Is a .lIlcate of alu · 
mlna, contalnl"g also oxIde ot Iron and potash .  

N. M.-Tbe.e specimens are Iron pyrites, and are o t  lit· 
tle value at  the pre.en t  time. 

A.-The mineraI sent Is grapblte or plumbago: wblch, 
you know. Is compo.ed ot carbon. Tbe spectmell sbow. 
traces of iron . 

COM:lIrIUNICATIONB BECElVED, 

The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the re 
ceipt of original papers and contributions 
upon the following subjects : 

On Death Statistics. By S. B. 
On Ventilation. By S. W. and by W. S Jr. 
On the Art of Tanning. .By D. S. 
On the Duration of Brain Impressions and 

the Memory. By D. S. T. 
On the Use of Petroleum in Steam Boilers. 

By J. B. W. 
On Canal Navigation in W inter. 
On the Cow Milk Tree. By C. L.  

By C. P .  

A.lso enquiries from the following : 
H. W.-N. T. W.-C. A. M.-F. L. R.-J . H. 

Corre.pondent. ln dIfferent parts of the country a.k : 
Wbo makes ditching plows, to be drawn by borse power? 
Who furnlsbes small casUngs of a lo w grade of .tee l ?  
Wbere can Infu.orlal slllca be obtained In large quanti· 
ties ? Wbo makes feed water heaters ? Who makes 
electric gas IIgbters ? Who construct, bOi lers wblch 
will not explode wnell the water gets low ? Where Is a 
boring macblne, suitable for bubs tor .ettlng boxes, 
SQld ? Wbere can asbe.tos be obtaIned ? Makers of the 
above articles will probably promote tbelr Intere.ts by 
advertIsIng, fn reply, ln the SOIENTIFlO AHERICAN. 

Corre.pondents wbo write to a.k the addre.s of certain 
manufacturers, or where specifted articles are to be had, 
Jlso tbose havlt>g &,oods for sale,  or who want to lind 
partnera. should send with their communications an 
.mount lumclent to cover tbe cost of publication under 
the head of U Business and Personal," which is specially 
devoted to .uch enq nlrles. 

rOFFIClAL.] 
Index of Inventions 

FOR WHICH 

Letters Patent of the United States 
WERE GRANTED IN THE WEEK ENDING 

February 3, 1874, 
A...'<D EACH BEARING THAT DATE_ 

(Those =rked (r) are rel •• ued patent •. ] 

Alignment Instrument, C. O. Wederklncb . . . . . . . . .  1(7,210 
Artist's kIt, T. Campe . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  147,101 
Awning. D. C. Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,090 
Bale tie, C. Driscoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147 .0 19 
Bale tle , O .  R. MaClean . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,015 
Bale tIe, C. H .  Scbnelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,179 
Barrel roller . J .  E. Tborn . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,028 
Barrel. and kegs, wa.blng, L. Langguth . . . . . . . . . .  147,:/32 
Bedstead, wardrobe, J.  L. Ferguson . . . . . . . . . . . . . . .  147,117 
eeeblve, 80bo & Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . .  147,031 
Beehive. A. Canniff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,2n 
Bell, call, J. A. Evarts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,116 
Bencb and step ladder. combined , C . Hood . . . . . . . . 147,OO'l 
Blacklng box. C. W. Beebee . . . . . . . . . . . . . . . . . . . . . . . . .  147,034 
Boa and muff combined, J. Ring . . . . . . . . . . . . . . . . . ... .  147,173 
Boller feed and regnlator, L. Swenson . . . . . . . . . . . . . 147,079 
Boller, wasb. C. H. Str .. mn . . . . . . . . . . . . . . . . . . . . . . . . .  147,195 
Bootjack, Sawyer & S�nborn . . . . . . . . . . . . . . . . . . . . . .  147,069 Boot pac, Weaver & Hawkins . . . . . . . . . . . . . . . . . . . . . . 14 7,083 
Boot and .boe Inner sole,  J. P. Doty . . . . . . . . . . . . . .  146,992 
Boot sole., poUshlng. L. Graf . . . . . . . . . . . . . . . . . . . . . .  147,125 
Boot soles, .tamplng llgures on , L. G. Swett . . . . . .  147,196 
Boot turned seam , S. W. Sborey (r) . . . . . . . . . . . . . . .  5,754 
Boot heel stUlener, A.  H. Willoughby . . . . . . . . . . . . .  147.0,0 Bottle stopper, P. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J47,00'� 
Box. packing. W. D. WOOdruff. . . . . . . . . . . . . . . . . . . . .  147.086 
Bracelet fa.tenlng, H . Stone . . . . . . . . . . . . . . . . . . . . . . . .  147.078 
Broom, J. Sblpman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,182 
Buckle ,  S. S. Hartshorn (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5,7�5 
Bulldln&" lIreproof, P. H. Jackson . . . . . . . . . . . . . . . . .  147,006 
Batton bole cutter guide . A. W. We bster . . . . . . . . .  147,209 
C.lsson, portable, J .  Brown . . . . . . . . . . . . . . . . . . . . . . . . 147.040 
Cake •• making, D. B. Fuller . . . . . . . . . . . . . . . . . . . . . . . .  147,000 
Car air brake, M. Champlon . _  . . . . . . . . . . . . . . . . . . . . . .  147,225 
Car brake, G. Wes tlngbouse, Jr . . . . . . . . . . . . . . . . . . .  147.2 12 
Car coupUng, Gates & Root . . . . . . . . . . . . . . . . . . . . . . . .  147,001 
Cor coupling, O .  and W. Rochford . . . . . . . . . . . . . . . .  147,175 
Car coupling, C. P. Ru.sel! . . . . . . . . . . . . . . . . . . . . . . . . .  147,11'1 
Car door, street, J. Stephenson . . . . . . . . . . . . . . . . . . . . .  147,190 
Car door, street, J.  Stc\»henson . •••. . . . . . • . •••••••. 147,192 
Car, refrigerator, J. J. Bate . . . . . . . . . . . . . . . . . . . . . . . .  146,980 
C.r, safety , .J . T .  Worley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,215 
Car .eat, bead rest tor, W. H. Pelrsol . . . . . . . . . . . . . 147,161 
Car. sleeplug, J.  R. Renlff . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 47,171 
Car spring, G. k·. Godley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,124 
Car starter, E. Ames . . . . . • . . . . . . . • . . . . . . . •••. •••. . •• 147,088 
Car starter, D .  W arren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,21;7 
Cars, pedestal tor railroad, J. Btephen.on . . . . . . . .  147,191 
Carpet cleaner, H. S.AIII.on . . . . . . . . . . . . . . . . . . . . . . .  146,975 
Carpet fastener, G. Gerardin . . . . . . . . . . . . . . . . . . . . . . .  147,054 
Carriage door, G. Kellner . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.059 
Carriage spring, E. Wrlgbt . . . . . . . . . . . . . . . . . . . . . . . . . .  147,057 
CastlUg mold bO Lrd, J. Oliver . . . . . . . . . . . . . . . . . . . . . .  147,157 
Casting mold board, J. Oliver . . . . . . . . . . . . . . . . . . . . . .  147,158 
Ceiling, center plcce for, W. Warren . . . . . . . . . . . . . . 147,2Oti 
Cbaln, P.  Kaufman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,189 
Cbaln for necklaces, etc.,  S. Cottle . . . . . . . . . . . . . . . .  147,045 
Cbalr, folding, LIttle & Prindle . . . . . . . . . . . . . . . . .. . . .  147,147 
Cbandeller, G. Petry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,164 
Clothes line attachment, D. W. Smltb . . . . . . . . . . . .  147,074 
Clotbe. wringer, roller for, S. EIII . . . . . . . . . . . . . . . . .  147.1ll 
Column, wrougbt Iron, C.  H. Kellogg . . . . . . . . . . . . .  147,011 
Cunden.lng .team, etc . ,  E. Kartlng . . . . . . . . . . . . . . .  147,141 
Corn cutter, green, B. Merritt . . . . . . . . . . . . . . . . . . . . . .  147,150 
CornIce., etc., compOSItion for, W. E. Brock . . . . .  146,985 
Corset, J. W. Askle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,9.6 
Cotton laps. makIng, T. C. Craven . . . . . . . . . . . . . . . . .  147.104 
C"adles, apparatus for rock.lng, D. Nash . . • . . . . . . .  147,lM 
Cnltlvator. RI.ley & Roger . . . . . . . . . . . . . . . . . . . . . . . . .  147.068 
Cnrtaln IIx",re, Buckley & Sawyer . . . . . . . . . . . . . . . .  147,099 
Curtain IIxture, C. FIsher . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,118 

�lUm(au. 
Dental apparatus, E. O. Smltb . . . . . . . . . . . . . . . . . . . . . . 147,026 
Derrick , Selton & Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147,180 
Dlopen,lnl( efferveBcent liquids, T. Warker . . . . . . . 147.205 
Door cbcck, Dennuth & WlIlIs . . . . . . . . . . . . . . . . . . . . . 147.�27 
Dredgers, grappler for, A. T. MorrIs (r) . . . . . . . . . . .  5.750 
Dyeing cotton,  A. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.e10 
Egg and trult corrler , W. D. Taber . . . . . . . . . . . . . . . .  147,197 
ElectriC gas IIgbtlng. frlctloHal,J. P. Putnam . . . . .  147.0l0 
Engine, rotary reciprocating, T. A. Risher . . . . . . .  147,174 
Engine feed water beater, J. Vandevelde . . . . . . . . .  147.081 EngIne variable exhau.t, S. J. Dampman . . . . . . . . .  147,HY. 
Equallzer, draft , B .  D.  Morton . . . . . . . . . . . . . . . . . . . . . .  147,151 
Evaporator In vacuo , F. O. }l.ttble.en . . . . . . . . . . . .  147,149 
Eye glass, L. A. Bertellng . . . . . . . . . . . . . . . . . . . . . . . . . . 146,98'2 f'aucet, Malmstram & Dummer . . . . . . . . . . . . . . . . . . . .  147,060 
Faucet. pumping, J. G. L. Boettcber . . . . . . . . . . . . . . .  147,094 
Featber duster, J .  L. LIttle . . . . . . . . . . . . . . . . . . . . . . . .  147.146 
Fertlllzing compound, R. Blrdsall.  . . . . . . . . . . . . . . . .  147.03.� 
Felt fabrlcs, lInlsblng, J. E . Pollard . . . . . . . . . . . . . . .  147. 167 
Felted fabriC, J. E. Pollard . . . . . . . . . . . . . . . . . . . . . . . . . .  147.165 
Flies, e tc.,  tempering, C. Enge! . . . . . . . . . . . . . . . . . . . .  147,1 14 
Fruit jar fa.tenlng. J.  Koeberle . . . . . . . . . . . . . . . . . . . . 147,012 
Furn.ce fix, Nel.on & McNeff . . . . . . . . . . . . . . . . . . . . . .  1 l7.064 
Furnace, reverberatory. E. Helllgendorfer . . . . . . .  147.056 
Furnace for steam bollen, D. T. C a.ement . . . . . . .  147,048 
Furnace, reverberatory, J .  Ostrander . . . . . . . . . . . . .  147.159 
FUrnace air distributing pIpe, A. Ra .. son . . . . . . . . . 147.0!2 
Furnace, combustion J n ,  D . Casement . . . . . . . . . . . .  147,O!2 
Gage and ruler. markIng, E. Cburcb . . . . . . . . . . . . . . . .  147,044 
Gate, farm, W. BDwman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,220 
Gear. pawl and ratchet, J. M. Rosebrook . . . . . . . . . .  147,176 
Grain decortlcator, J .  Holllngswortb . . . . . . . . . . . . .  147 ,132 
Grat., J .  D. Slichter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147.072 
Ralr pickIng macblne,  J .  Doyle . . . . . . . . . . . . . . . . . . . .  147.t ll  
H.lter fastener and cattle t ie ,  G.  Russell . . . . . . . . . .  147 .028 
H ammer • •  oft melal. J .  C. Coburn . . . . . . . . . . . . . . . . .  1 46,9�9 
Harness harne, P. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.128 
t1arness pad, J. Engelke . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,115 
Harness saddle, P. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,100 
Harvester. J. IV. Webster . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,208 
Harvester rak e . O. O.  StorIe . . . . . . . . . . . . . . . . . . . . . . .  147.194 
Heater.  feed water. I . P .  Magoon . . . . . . . . . . . . . . . . . . 147,013 
Heater. feed water. I. P. Magoon .. . . . . . . . . . . . . . . . . .  147,014 
He.ter, feed water, J. Vondevelde . . . . . . . . . . . . . . . . .  147.081 
Hoe, Smltb &; Carden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.026 
Hoop machlne , .J . Penoey . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,017 
Horses ,  detacblng, 1. L .  Landfs . . . . . . . . . . . . . . . . . . . . .  147,142 
Rorses, detacblng, I. L. Landis . . . . . . . . . . . . . . . . . . . .  147.148 
Horses, detacblng, I. L. Landis . . . . . . . . . . . . . . . . . . . .  147,144 
Hose coupling, Bannister & Perkins . . . . . . . . . . . . . . .  146,97S 
Inkstand, H. P. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.031 
Ironing bo.rd, J.  B. & D. H. Horne . . . . . . . . . . . . . . . .  147.229 
Ironing board, J.  B. &; D. H. Horn . . . . . . . . . . . . . . . . .  147,�30 
Jack. l1ttlng, J. N. CroBoy . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,046 
Jack, lIfUIl&', J. T.  Gutbrle . . . . . . . . . . . . . . . . . . . . . . . . .  1 17,127 
Jeweler's ring gage, F. E. Allen . . . . . . . . . . . . . . . . . . . .  146,974 
Jewelry, etc . ,  Joint. for, G. H .  Fuller . . . . . . . . . . . . .  147,058 
Journal box, R. S. Cathc.rt . . . . . . . . . . . . . . . . . . . . . . . . .  147,103 Knife. fork, and spoon. S. W. Francis . . . . . . . . . . . . . .  147,119 
Lamp font ••  collar tor, W. N. Weeden . . . . . . . . . . . . .  147,211 
Lamp, banging, J. Reinhold . . . . . . . . . . . . . . . . . . . . . . . . .  147,170 
Lantern , pocket, J. J. & � .  M. Walton . . . . . . . . . . .  147,204 
Latbe center, A. F.  CuBhman . . . . . . . . . . . . . . . . . . . . . . .  147.105 
Latbe for turnIng \Vood, J. Beaudry . . . . . ••. ••. . . •• 147.092 
Latbe feed adjusting device, L. P. Sherman .. . . . . .  147,024 
Leatber, .plltting, G. ReYllolds . . . . . . . . . . . . . . . . . . . .  147.172 
Leather, etc., cutter for, A. Dewes . . . . . . . . . . . . . . . .  14i,047 
Level. grading, J. Thornley .. . . . . . . . . . . . . . . . . . . . . . . .  147,198 
Loadlng lumber, etc. , J . D. Smltb . . . . . . . . . . . . . . . . .  1(7,18:> 
LOCK, seal , H .  Ahrend •. . . . • . . . • . • . . . . . . . • . • . . . . . • . •  147,�19 
Lock, cap securing, B .  Erbe . . . . . . . . . . . . . . . . . . . . . . . .  147,001 
Locomotive draft, G. WIngate . . . . . . . . . . . . . . . . . . . . .  147,211 
Loom .buttle,  E. G. Spalding . . . . . . . . . . . . . . . . . . . . . . .  147,0;5 
Loom .buttle, E. G. Spalding . . . . . . . . . . . . . . . . . . . . . . .  147.076 
Lo�m shuttle,  W. Murk l .nd . . . . . . . . . . . . . . . . . . . . . . . .  147,062 
Loom , pile tabrlc, Crompton & Wym.n . . . . . . . . . . . .  147,105 
Loom let off, J.  B .  Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,121 
Loom weft BtOP. S. Schollleld . . . . . . . . . . . . . . . . . . . . . .  147,07" 
Mall bag catcb, M. Wblte . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,035 
Marble, etc . ,  mol ding, R. Ardrey . . . . . . . . . . . . . . . . . . .  147,032 
Marble, rotary cutter for, R. Ardrey . . . . . . . . . . . . . . .  14; .098 
Match boxes, catch for, C. Buckley . . . . . . . . . . . . . . . .  147,098 
Medical compound, E. C. Jurgensen . . . . . . . . . . . . . . .  147,009 
MIxing and grinding macblne, C.  W. Bendernagel 14M81 
Mold facing compound, B .  Kane . . . . . . . . . . . . . . . . . . .  147, ;38 
Molding composItion, W. E.  BrocK . . . . . . . . . . . . . . . . 146,984 
Moldings, gluing, J. H. Bro w n  . . . . . . . . . . . . . . . . . . . . . .  147,097 
Movemen�, throttle valve, E. Nlcbol.on, (r) . . . . . .  5.751 
Mowing macblne. J. Carmean . . . . . . . . . . . . . . . . . . . . . .  147,224 
Noll drivIng macblne, C.  H. Smith . . . . . . . . . . . . . . . . .  147.027 Nut lock, W. M. Spacbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.187 
Oil, paInt,  A . B. Labgsbore . . . . . . . . . . . . . . . . . . . . . . . . . .  147,145 
Oller, hand, A. W. Elmer . . . . . . . . . . . . . . . . . . . . . . . . . .  146,998 
OrgaD , reed, C. W. VogeL . . . . . . . . . . . . . . . . . . . . . . . . .  1.17,202 
Organ stop actIon , reed, C. W. Voge! . . . . . . . . . . . . . . 147,201 
Packing, pIston, A. J. Isler . . . . . . . . . . . . . . . . . . . . . . . . . 147,124 
Panel., etc., compo.ltlon for, W. E. Brock . . . . . . . .  146.938 
Paper folding m.chlne,  S. C. Forsaltb . . . . . . . . . . . . .  147.052 
Pavemen t ,  C. C. F. Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,016 
Perfuming upbol.tered furniture , A. Pltm.n . . . . .  147.019 
Pbotograpblc head rest, G. B. Ayres . . . . . . . . . . . . . .  146,977 
Pipe coupl1ng. J. Dobmer . . . . . . . . . . . . . . . . . . . . . . . . . . . 146.990 
Pitman. L. Dederick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,109 
Planter, corD, S. B. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . .  14i,l08 
Planter. hand corn, W. C .  Kemp . . . . . . . . . . . . . . . . . . . .  147.231 
Planter, seed, G. Owen . • . • • • . . . . • ••••. •••••••••••• • •  147,160 
Plated ware . base for, J. Gepson . . . . . . . . . . . . . . . . . . . 147.135 
Plow , H. Blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,036 
Plow, double furrow. L. Cbapman . . . . . . . . . . . . . . . . .  146,987 
Plow, Bulky, R. Newton . . . •  0 • • • • •••••••••••••••••••• 147.156 
Plow, wbeel, S. Neff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147,068 
Pocket book, .J. G. Albert . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,978 
Press, Y. F. Wrlgbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,217 
Projecti le for ordnance, A. Wrlgbt . . . . . . . . . . . . . . . .  147,216 
Propulsion of canal boats,  W. A. Kirby . . . . . . . . . . . .  147,140 
PrunIng sbeer., W. H. CollIngs . . . . . . . . . . . . . . . . . . .  147,223 
Pump, double acting force, D. F. Ca.ey . . . . . . . . . . .  147.102 
Pump rod attachment,  D. Bly . . . . . . . . . . . . . . . . . . . . . .  147,098 
Pump valve. W. D. Hooker . . . . . . . . . . . . . . . . . . . . . . . . .  147,004 
PumpIng apparatus, B. Duttlln . . . . . . . . . . . . . . . . . . . .  146.995 
Railway Signal, C. Sammon . . . . . . . . . . . . . . . . . . . . . . . . .  147,178 
RaHway .wltch, J. B. Stamour . . ... . . . . . . . . . . . . . . . . .  147,189 
RaHway .wltcb stand, R. A. R •• b . . . . . . . . . . . . . . . . . .  107,169 
Rallway time slgnal, D.  S. Neal . . . . . . . . . . . . . . . . . . . .  147,155 
Rake, bor.e bay. E. W. Tucker . . . . . . . . . . . . . . . . . . . .  147,199 
Range, A. Deaerlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.991 
Registers, frome for hot air, E. A. Tuttle . . . . . . . . .  147,080 
Regfsterlng tbe course of .blps, W. H. RankIn . . . .  147,021 
Roollng tlle, S. S. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,018 
Roollng ti le, G. Manvel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,061 
S • • b ta.tener, W. H. Jone .. . . . . . . . . . . . . . . . . . . . . . . . . .  147,187 
SlOb bolder, R. B. Hugnnln . . . . . . . . . . . . . . . . . . . . . . . . .  147,t38 
Baw frame buck. T.  S. DI.ston . . . . . . . . . . . . . . . . . . . . . .  147,110 
Saw gumming machIne , D. Boyd . . . . . . . . . . . . . . . . . . .  147,039 
Saw mill dog, I . W. Poo! . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,168 
Baw mllls, log turner tor, G. H. Sbearer . . . . . . . . . . 141,181 
S.w .harpenlng macblne, D. H. I.emlnger . . . . . . . .  147,057 
Saw teeth blank., etc. , rOiling, N. John.on . . . . . . .  147,136 Screw cap., .coring, F. W. Perry .. . . . . . . . . . . . . . . . . .  147,165 
Screw driver, G. P. Looml .. . . . . . . . . . . . . . . . . . . . . . . . . .  147,059 
Sewing macblne , W. Mufr, (r) . . . . . . . . . . . . . . . . . . . . . .  5,9�2 
Sewing macblne, W. lln1r . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,1�2 
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Sewln" macblne, W. Muir . . . . . . . . . . . . . . . . . . . . . . . . . .  147.15 : 
Sewtnl( lIlacl1lne bobbin bolder, R. T . Gillespie  . .  147,123 
Se wIng macblne caster, G. W. Eddy . . . . . . . . . . . . . . . . 140.997 
Sewlng macblne table ,  Marchand &; Hutcblnson . 147.1<18 
Sewing macblne lamp . Cburch & Driscol l . . . . . . . . .  He ,988 
Sewlng machln� treadle , N. &; C. D ubru! . .  . . . . . . . .  146 .984 
Sboe fore p.rt Iro D .  R. S. Babbitt . . . . . . . . . . . . . . . . . .  146.978 
Skate, J. Forbes (r) . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  5,749 
Sklrt, telt. J .  E. Poll.rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 17,166 
Skylight , G. Hay�s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,t29 
Skyllgbt bar, U. H .yes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147,130 
Slat e  frames. dressing, T. W .  Parry . . . . . . . . . . . . . . . .  H7.J06 
Spading machine, J. Giles . . . . . . . . . . . . . . . . . . . . . . . . . . 14o;,I2'� 
Spi nning wheel, F. Voegtll . . . . . . . . . . . . . . . . . . . . . . . . .  147 ,�00 
Spring door, A. A. Stlmson . . . . . . . . . . . . . . . . . . . . . . . . .  1�7.07i 
I!prlng. turnlture. W.  T. Doremus . . . . . . . . . . . . . . . . . .  147.048 
Squarrs, m arkine- clJ, rpenter8', H. K. Jones . • . • •. .  147,008 
Stage m.chlnery, W .  Hyland . . . . . . . . . . . . . . . . . . . . . . .  147,005 
Steel, manufacture ot", T. Brooks . . . . . . . . . . . . . . . . . .  147.2U 
Stove heater, WOOd, J .  C. Fr.zler . . . . . . . . . . . . . . . . . .  147.1 �0 
Stove leg, J .  Biegler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.213 
Stove and hot air furnace, T.  J. Wbltebe.d . . . . . . .  147.029 
Telegraph I n sul.tor. P. Eby . . . . . . . . . . . . . . . . . . . . . . .  140,996 
Telegrapb regl.ter. Morse, J.  E .  Smltb . . . . . . . . . . . . .  147.180 
Telegrapb, printing, J.  E. Smith . . . . . . . . . . . . . . . . . . .  147.183 
TbllJ tug. D. C. B •• sett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,089 
Tool, N. K.  Ells wortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.113 
Top prop block. W. N. Barne tt (r) . . . . . . . . . . . . . . . . . .  5,753 
Tract< litter, W. n. Penrose . . . . . . . . . . . . . . . . . . . . . . . . .  147, 162 
Toy whistle, H . J .  W.de . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,203 
Trap, animal cage, Beacb & Johnson . . . . . . . . . . . . . .  147,C9l 
Trap, insect, F . D �france�chilli . . . . . . . . • . . . . . . . . . . . .  14'1,226 
Truck, J. M . &; J. L. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . 147.007 
Truck, A. V .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,0i3 
Trunk lid support, R .  W. Vanneman . . . . . . . . . . ••. . .  147,082 
Tunneling. art of, D. C.  HaskIn . . . . . . . . . . . . . . . . . . . . . 147.055 
Twine box. o. F. Fogelstran(] . . . . . . . . . . . . . . . . . . . . . . . 140 .999. 

Valve, ba lance .!fde , E. Heyde . . . . . . . . . . . . . . . . . . . . .  In.131 
Valve , globe , R. Sutty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H1.0e5-
Veblcle heaet block. P. ll . Gutcbes . . . . . . . . . . . . . . . . .  H7.12& 
Ven tila tor, F .  Brenz lnger . . . . . . . . . . . . . . . . . . . . . . . . . . .  14i,O!!5 
Wagon brak.e , Bro wn  & Q-roze . . . . . .  . . . . . . . . . . . . .  1�7,09t; 
,,'tlgons, running gear .)f skcletoll,  E. P. C arter . 146,9B!; 
Wall protector and toilet rack , H. Borcbardt . . . . .  147,0;,H 
Washmg ma'chlne,  1\. Denny . . . . . . . . . . . . . . . . . . . . . . . .  1 47,<'28 
Washing machi ne. J.  B. Stoner . . . . . . . . . . . . . . . . . . . .  U7.193 
WeB tube c1.mp, Sha w &; Beatty . . . . . . . . . . . . . . . . . .  147.0.1 
Whlme tree, L . H .  Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14; ,m; J 
WIndmill. L. C. R.y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.(6, 
Wlndmfll . P. A. Spicer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U',11lS 
IVlndmlll, W .  II .  Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . H7.218 
Window C>Pl, forming, R .  A. Smltb . . . . . . . . . . . . . . .  1 47,184 
Wfndow s8sb, H .  C .  Burke . . . . . . . . . . . . . . . . . . . . . . . . . . .  H7,01 l 
Winnower, rotary, T. H .  Drury . . . . . . . . . . . . . . . . . . . .  140.993 
W tre wheel, G.  D. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . .  14i,05O 

APPLICATIONS FOR EX'I'ENSIONl.' .. 
Applications bave been duly Illed, and are now pendfng 

for the extenston of the following Letters Patent. lleu r ­
Ing! upon t b e  re.pectlve applications a r e  appolntcd for 
Lhe day. herefna!t.er men ti oned : 
28,108.-LEATIlER FINISHING )IACH[lt"E. -'V. I'. Martin . 

AprlJ 15. 
28.1-JU.- SEWING �IACHlNR.-G. 8. Ar.nnld. April 22 . 
28,174 .-PICTCBE HANGING llOLDINO. -H. Hocbstl'u,sser. 

A pri l 22 . 
28.1 81.-BcRNI SHlNG BoOT SOLRs.-E.T.IugaB •. AprI1 2�_ 
23,ISI.-CElIENT PIPR MOLD.-H. Knlgb t . bprll 2l. 
23.I89.-SCGAR DRYING MACHINE. -A.W.J.l\oIaso n .  Ap .22. 
28,l93.-C"L'LTIVATOR l'XETU.-D . n. Uogers. April 22. 
23,2 J4.-HcFFLE .-G. B. Arnold. Aprll 22 .  
2B.814.-WATER WHEEL .-A. �l . Swoln.  Aprll 20. 
28,470.-SLIVER lIACHINE .-F . T. G,·an t . llay 13. 

EXTENSIONS GHA.J.'TED. 
27,C84 .-HARVESTER.-J . Butter.  

n,043.-UHBRELLA SrAND LOCI C-A. M.  Foote. 
27.065.-CoFFRE MII.L.-J. & E. Parker. 

DESIGNS PATENTED. 
7,148.-SHIRLD.-G. W . . Dauth, Ueadlng. Pa. 
7,149.-SIRUP CUP PLATE .-J . •  Jepson, West Meriden,  Ct 
7.150 .-SLEIGH . -F. D. Kennedy. Al bany, N . •. 
7,151.-SLRIGH . - J .  Lode wlck. Troy . N . ' .  
7, 152 -COHB. -W. Pauly, Collcge P o i n t ,  N,'. 
7,1:53.-BRACKBT. -J . B . Sargent, N e w  HaveD, Conn. 
7,1 54.-TYPE .-R. Smltb, Pbiladelpbla .  Pa . 
7,155 & 7.156.-CARPBTS.-T. J. Stearns, Bos ton , Mass. 
7,157 . -LABELS . -S .  Ward, Boston, Mass. 

TRADE MARKS REGISTERED. 
1,611 .-CIG.A.R8.-J .  H. BatUs, Salem, Mass . 
1 .612.-0ILS.-J. A. Bostwick &; Co . , New York ci ty . 
1.613.-SMOKRD MRATS .-J. Grubb &; Co., CInCInnatI, O.  
1,614 .-PRINTED PUBLICATION. - J .  G ruber. Hugen· 

towll , Md . 
1.615 & l ,616 . -IRISH LI NENs.-Paton & Co .. N. 1. city. 
1 .617.-PLASTER.-J. Mel.  "'''! th, New York city. 
l ,618.-FLOUR .-J. Btabler, B.ltlmore, Md . 
1 ,6 l9.-BI8CUIT. -l'hurston & Co . ,  Cambrtdgeport, Mnss. 
1,620 .-SAws . -Tbe Wheder &; Co. ManufacturIng COUl 

pany, Mld dle tow n , N  . •  : 
I'ICHED U I,E OF PATEN T FEES. 

On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�ij 
On IIl1ng each application tor a Patent (11 years l .  $1;) 
On I.sulng e.ch origInal Patent . . . . . . . . . . . . . . . . . . . . . .  820 
On appeal to Examlner.·ln· Chlef . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to CommIssioner of P.tenu . . . . . . . . . . . . . .  8�0 

On appllcatlon lor Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830· 

On applfcatlon for E:xtenslon of Patent . . . . . . . . . . . . . Si)O 
On granting the Exteuslon . . . . . . . . . . . . . . . . . . . . . . . . . . . . SI)Go 
On IIl1ng a DIsclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  8 1 0  
O n  an .ppllcatlon for DeSign (3X year.) . . . . . . . . . . . .  $IC) 
On application for Design (7  years) . . . . . . . . . . . . . . . . . .  $I;) 
On application for De.lgn (14 years )  . . . . . . . . . . . . . . . . .  $3() 

[SpeCially reported tor t h e  Sclentillc American . , 

CANADIAN PATENTS. 

LIST OF PATENTS GRAN'l'ED IN CANAUA, 
l<'EBRUA!tY 11 ,  1874. 

8,095.-J. P. M.nton, G. H .  !temlnglon and B. D .  Thayer 
Providence, R. I., U. S .  I mprovements on sblp',. 
wlndla.se., called " Improved Pump Brake Windlasses 
for Ve •• els." �·eb. 11, 18;4. 

3,096.-H . Hills, G .  W. Mills and W1I1 . 1\Ie. Lockwood. 
Hlgbland, Oakland county,  :llich. ,  U. S. Improvements 
on pruning shears , called U H i ll 's Pruning Shears . ' ''  
F e b .  11, 1874. 

3,097.-F. W. RhInelander, N. Y., U. S.  Improvement. 
o n  boot and shoe tips, called " Rblnelander's EDam ... 
eled Sboe Tip." Feb. 11, 1874. 

8.098.-W. H .  Lunt ,  Camhrldge, Mass , U. S. Improve­

ment In Illters, called " Tbe Lunt jo'lIter." Feb. 11 , 
1874 . 
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8.099.-E. Smart, Brockvllle, Leeds county, Ontario . 
Improvemen ts on 011 gates, called I I  Smart's Improved Molasses aud 011 Gate," Feb. 11, 18'74. 

8,100.-E. P. Hannaford, Montreal, P. Q. Improvements 
on a signal lamp, called " Hannaford's Stationary Slg· 
nal Lamp ."  Feb . 11, 1814. 

S,101 .-H. A. Holmes. Epsom, Merrimack county, N. H., U.  S. Improvement on macblnes for sawing clap 
boarda, called I i  Holmes' Clapboard Machine. Feb . H, 
1874. 

3,102.-Wm. Fuller, Montreal, P. Q. Composition of 
plastic material, caned " Fuller's Plastic Compound." 
Feb . 11, 18'74. 3,103.-Wm. X. Stevens, Brookl1eld. Worcester county, Mass . ,  U. S. Improvements on shears forcntttng bars 
and rods of iron or other metal or material, u called 
I i  Stevens' Improved Bar Shears . "  Feb. 11, 1874. 

3,104.-C. E. Blake, San Franclsco, San Franci8co county. 
Cal . ,  U .  S. Improvements on dentistry, the same con· 
slstlng In a means of disguising tbe brlgbt color of 
gold 111l1ng for teetb, wbereby said 11lllng Is also reno 
dered more durable, and also of an Improved metallic foil tor dental purposes, called U Blake's Improved 
FIJIlnll: for Teetb." Feb. 11. 1874. 

3,105.-G. J. Wllson, Ottawa, Ontarlo. Improvement on 
a machine for drying clothes, called "' Wlison's Eure­ka Clothes Rack . "  Feb . 11, 18i4. 

S,l06.-G. Young, Oshawa, Ontario county, Ontario. 
Improvements on shuttles for 8ewing machines, 
called " Young's Improved Shuttle." Feb . 11, 1874 . 3,107 .-F. Culbam, Widder Station, Bosanquet, Lamb· ton county, Ontario . ImproYements on nut fasteners 
of ratlroa<1 rails, called U Culham's Patent Nut Fasten­
er of Railroad Ralls . "  Feb . 11, 18'74 . 3,108 .-P. Munslnger, Mltcbell , Per tb county, Ontario. Improvemen ts on pumps, called H Munslnger's Im­
proved Pump. " Feb. 11, 1874 . 3,109.-W. H. Cutler, Buffalo, Erie �ounty, N. Y., U. S. Improvements In portable Inballng tubes, called " Cut­
ler's Inballng Tube ."  F.b. 11, 1874. 8,nO.-R. B. Tal t. OakvllJe, Hal toll connty, Ontario . 
Improvements in carc('upUngs,called HTait 's Improved 
Car Coupler." Feb . 11, 1874 . 

3,111 .-H. McKenzie , Marquette, Marquette county , Mich. , U. S. Improvements on apparatus for leaching, 
called " McKenzie's Perpetual Leach . "  Feb. 11. 1874. S,112 .-A. Halon, Quebec. Une cheminee portaUve, called 
" Cheminee Portative." A portable chimney. Feb. 11,  1874 . 

8,113 .-A. Anderson, London, Middlesex county. Onlarlo. 
Improvements on coupling for railroad cars, called " Anderson's Safety Railroad Coupling and Buffer Comblncd." Feb. 11, 18'74 . 

HOW TO OBTAIN 

Patonts and Cavoats 
IN OANADA. 

P
ATENTS are now granted to inventors 
In Canada, without dl.tlnctlon as to tbe nation· 
.. 1lty of tbe applicant. Tbe proceedings to obtain patents In Canada are nearly tbe same as In the United State.. 'rhe appllc&nt Is required to fur· 

nlsb a model, wltb specll1catlon and drawings In dupll· 
cate. It is also necebsary for him to sign and make 
amdavlt to tbe orlKiuallty of tbe Invention . 

The total expense, tn ordinary cases, to apply for a Canadian patent, Is 875, U. S. currency. 'rbls lncludes 
the government fees for the fi.rst .ft.ve years, and also our 
(Munn & Co.'s) cbarges for preparing drawings, specll1· 
oa tlons and�apers, and attending to tbe entire buslne.s. 
The boldero! tbe patent Is entItled to two extensions of 
the patent, each for l1ve years, making 11fteen years 
In all. 

I! the Inventor assigns tbe patent, tbe assignee enjoy. 
all the rlgbts of tbe Inventor, 

A smoll workwg model must bc furnlsbed, made to any convenient scale. The d1men�ion8 of �the model sbould not exceed twelve Inches. If th� Invention cons1sts of a composition of matter, samples of the composition, and al80 of tbe several In· 
gred1ents, must be furnished. 

Persons who des1re to apply for patents 1n Canada are rcquested to send to us (MUNN & Co.). oy express, a model with a descrIption . III their own langnage, sbow· Ing tbe merits and operation of tbe Invention, remitting 
also tbe fees as above for sucb term for tbe patent a. 
they may elect. We will tben mmedlately prepare tbe 
drawings and specll1catlon, and send tbe latter to the applicant for his examination , signature, and atudavtt. 
It requires from four to "wl.!Jve weeks' time, after com­pletion of tbe papers, to "otaln tne decisIon of tbe Cana. 
dian Patent OtH.ce. Remit the fees by check, draft, or Postal order . Do not send tbe money In tbe box wltb 
model. Give u. your name In full, middle name Included 
Inventions that bave already been patented In tbe United S tates for not more tban one year may also be 

pa tented In Canada. 
On 11l1ng an application for a Canadian patent. tbe CommiSSioner causes an examination as to the novelty and utili ty of the Invention. If found lacking In eltber 

of tbese particulars, tbe application will be rejected, In which case no portion of tbe fees paid will be returne� 
to the applicant. 
Inventors may temporarily secure tbelr Improve· 

ments ln Canada by 11l1ng ca�eat8 ; expense tbereof, � 
In full. 

For fUrther Information about Canadian patents, al· 
IItgnments, etc., address 

MUNN &: CO., 
3" Park Rnw, 

New York . 

VALUE OF PATENTS, 
And How to Obtain Them. 

P rac tic a l  Hints  t o  Inv en t o r s. 
ROBA.BLY no Investment of a small aum of money brings a greater return tban tbe 
expense Incurred In obtaining a patent, even 
wben tbe Invention Is but ,, "mall one. Large 
Inventions are found to pay correspondingly 
well. The names of Blancbard, Morse, Bige­low, Colt, Er1c88on, How6,MoCormick, Hoe, 
and otbers, wbo bave amalaed lmmen8e for· 
tunes from tbelr Inventions, are well known. 
And tbere are thousands of otbers wbo bave l1lallzed large soma from tbelr patenta. 

More tban FD'TY TBOUUND Innlltors bave availed 
II elll.elvel of tile lervleel of MUJllI" '" 00. dUrlDIR tile 

'titutifit �mtritJu. 
TWENTY·SIX years tbey bave acted as solicitors and Publlsbers of tbe SOlBNTIFIO AlBBlO.u-. They atand at 
tbe bead In thls cl&8s of business ; and their large corps 
of asslatants, m08tly .elected from tbe rankl of tbe 
Patent Omce : men capable of rendering tbe belt service 
to tbe IBventor. from tbe experience practically obtained 
wblle examiners In tbe Patent omce : enable. JlltINN & Co. to do everytblng appertaining to patents BJlTTBB 
and OBBAPBB tban any otber reliable agency. 

Tbl� � tbe 
closing In· 
q u l ry  I n  

HOW TO 
OBTAIN nearly eve­ry letter, describing some Invention whlcb comes to tbls omce. A positl�e answer can only be bad by presenting a complete application for a patent to tbe Commissioner of Patents. An application consists of a Model, Draw. Ings, Petition, Oatb, and full Specll1catlon. Various omclal rules and formalities must also be observed. Tbe elforts of tbe Inventor to do all tbls bUSiness blmself are generally wltbout success. After great perpleXIty and delay, be Is usually glad to seek tbe aid of persons expe. rlenced In patent busIness, and bave all tbe work done over agala. Tbe best plan Is to solicit proper advice at tbe beginning. If tbe parties consulted are bonorable men, tbe Inventor may safely conl1de bls Ideas to tbem . tbey will advise whether tbe Improvement Is probabl; patentable, and will give blm all tbe dlreetlons needful to protect bls rlgbts. 

To Make an Appl1_'lon I"or a Pa'en'. Tbe applicant for a paten' sbould furnlsb a model of bls Invention If susceptible of one, altbougb sometimes It may be dispensed wltb ; or, If tbe Invention be a chem. Ical production. be must furnlsb samples of tbe Ingredl. ents of wblcb bls composition conSists. These sbould be securely packed, the inventor's name marked on them and sent by express, prp.patd . Small models, from a dis tance, can oIten be sent cbeaper by mall. Tbe safest way to remit money ,ts by a draft or posta) order, on New York, payable to tbe orderof M UNN & Co. Persons who live In remote parts of tbe country can usually pur. ebase drafts from tIIelr mercbants on tbelr New York correllJ)ondents. 
How Can I Be.' Secure My Inven&lon'l Tbls ls an InquIry wblcb one Inventor naturally asks anotber, wbo bas bad some experience In obtaining pat. ents. H!s answer generally is as follows, and correct : Construct a neat model, not over a foot In any dlmen. slon-smaller If posslble-alld send by exprels, prepaid, addressed to MtINN & Co., 37 Park Row, togetber wltb a description of Its operation and merits. On receipt tbereot, tbey will examine tbe Invention carefully, and advise you as to Its patentability, free of cbarge. Or, If you have not time, or the means at hand, to construct Ho model, make aa good a pen and Ink sketcb of tbe 1m. provement as possible and send by mall. An answer as to the prospect of .. patent will be received, usually, by return of mall. It Is sometimes best to bave a searcb made at tbe Patent Omce : sucb a measure often save. tbe cost of an application for a Patent. 

PrelhDlnarJ" ExlUDlnation. 

In order to bave .ucb searcb, maKe out a written de • scriptton of the inventton, in your own words, and a 
pencil, or pen and Ink, sketcb. Send tbese, wltb tbe fee 
of fS, by mall, addressed to MtINN & Co., 37 Park Row, 
and In due time you will receive an acknowledgment 
tbereof, followed by a written report In regard to tbe 
patentability of your Improvement. Tbls speclal searcb 
Is made wltb great care, among tbe models and patents 
at Wasblngton, to ascertain wbetber tbe Improvement 
presented Is patentable. 

II'orelen Pa'ent •• 
Tbe population of Great Britain Is 31,000,000; of France, 37,000,000 : Belgium, 5,000,000; Austria, 36,000,000 ; Prus8ia, 4O,OOO,OOO,and RUSSia, 70,000,000. Patent! may be secnren by American citizens In all of tbese countries. Now Is tbe 

time, wben business Is dull at bome, to take advantatre of tbe.., lmDlense foreign l1elds. Mecbanlcal lmprovements 
of all laads are alway. In demand In Europe. Tbere will DeTerlle a better time tban tbe present to take pateRts abroad. We bave reliable business connections wltb tbe prinCipal capitals of Europe. A large sbare of all tbe patents secured In foreign countries by Americans are obtained tbrougb our Agency. Address MUNlI" & Co., 37 Park Row, New York. Circulars wltb full Information on l'orelgn patents, furnlsbed free. 

TradelDark •• 
Any person or l1rm domiciled In tne United States, or any l1rm or corporation reSiding In any foreign country 

where similar privileges are extended to citizens of tbe United States, may register tbelr designs and obtain pro. tection. Tbls ls very Important to manufacturers In tbls 
country, and equally so to foreJgIlers. For full partlcu· lars address Mmn. & Co .. S7 Park Row. New York. 

Value 01" Extended Pa'en' •• 
Did patentees realize tbe fact tbat tbelr Inventions are 

IIke�y to be more productive of prol1t during tbe seven 
years of extension tban tbe l1rst full term for wblcb tbelr 
patents were granted. we tblnk more would avatl tbem· 
selves of tbe extension privilege. Patent. granted prior 
to 1861 may be extended for seven years, for tbe benel1t of tbe Inventor, or of bls belrs ln case of tbe decease 01 
fomer, by due application to tbe Patent Omce, ninety 
days before tbe termination of tbe patent. Tbe extended time In"res to tbe benel1t of tbe Inventot, tbe assignees under the l1rst term bavlng no rlgbts under tbe extenSion 
except by special agreement. Tbe Government fee for 
an extension Is $100, and It I. necessary tnat good profea· slonal servlce be obtalneli to conduct tbe bUsiness before 
the Patent Omce. Full information as to extension. 
may be bad by addresllnll:MUlilII & Co. S7 Park Row,New 
York. 

Cana' •• 
Persons desIring to tile a caveat can bave tbe papers 

prepared In tbe sbortest time, by .endlnJr a sketcb and description of tbe Invention. Tbe Government fee for a caveat Is $10. A pampblet of advice regarding appllca 
tlons for patents and caveats Is furnlsbed gratiS, on ap· plication by mall. Addre.s MtINN & Co. 8'1 Park Row, 
New Yorll". 

De.1en Pa'en' •• 
Foreign designers and manufacturers, wbo Bend Iroods to thls country, may secure patents here upon tbelr new 

patterns, and tbus prevent otbers from fabricating or 
seiling tbe same goods In thls market. 

A patent for a design may be granted to any person 
wbetber citizen or allen, for any new and orlglual desl"" 
for a manufacture, buSt,8tatu6, alto reHevo, or baa rellet any new and original de81gn for tbe printing ot woolen, 
sUk, cotton, or otber tabrleo, any new and orllllnal 1m. prumon. ornament, pattern, pmt, or picture, to be 
printed, painted, cast, or otberwlle placed on or worked 
Illto allY anIcJe of IIIBIl ufactur •• 

c ::DeBlgn patents are equally as Important to citizens as to foreigners. For full particulars send for pamphlet to MUNN & Co. ,  8'1 Park Row, New York. 
4 R R I G B Y ' S  

R ' ESPLENDENT GAS · BURNE Patented June 17, 1873. 
Cople. 01" Pa'ent •• 

Persons desiring any patent Issued from 1886 to Novem ber 26, 186'7, can be supplied wltb omclal copies at a reas. 
onable cost, the price dependlBg upon tbe extent of draw 
Ings and lengtb of specll1catlon. 

Any patent Issued since November 27, 188'7, at wblcb time tbe Patent Ollice commenced printing tbe drawing and specll1catlons, may be bad by remitting to this of 
l1ce $1. 

A copy of tbe cla1mS of any patent Issued since 1886 
will be furnlsbed for 81. When ordering copies, please to remit for tbe same as above. and s tate name of patentee. title of Inventlon.and date of patent. Address MUNlI" '" Co.,Patent SOliCitors, 
8'IPark Row, New York. MUNN & Co. will be bappy to see Inventors In person at their omce, or to advise tbem by letter. In all cases tbey may expect an honest OPinton. For sucb consulta. tlons, opinions, and advice, no charge 18 made. Write plain ; do not use pencil or pale Ink ; be brief. All business commltted to our care, and all consults .. tlons, are kept secret and strictlll conjldential. 

In all matters pertaining to patents, sucb as conduc tl&g interferences, procuring extenSions, drawing assign­ments, examinations into the vallrllty of patents, etc. opeclal care and at ten tlon Is given. For Information and for pampblets of InstrUction and advice, Addres. 
Ml1NN &; CO., 

PUBLISHERS SCIENTIFlC AMERICAN, 
31 Park Bow, New York. 

OFFlCE IN WASHINGTON-Corner F and "til 
!!Itreet ... oppo.lte Patent 01B.ce. 

Back Palre - - - - - - - 81.00 a line. 
Inside PaKe - - - - - - - "� cents a line. 

l!.ngravlngs mall head advertisenunts at tM Bame rate per 

line, bll measurement, as the letter press. .Ad�eriisement8 
must be recel�ed at publication o(flce as earlll as Fridall 

morning to appear In nezt I8sue. 

Tile �alue 8f the SOIIINTIFIO AlIBBIOAN as an ad�ertl8tng 

me<Uum cannot be over·estimatell. lts clrculatton Is ten 
times I/reater than that of anI! stmllar journal now flub 

IIshed. It I/oes Into all the States and Territories, and iB 
read In all the prtncip al libraries and reading-rooms oJ 

1M world. We invite the attentton Of those who wish to 
make thetr business known to tM anneU<l rates. .A busi­
ness man want8 I/Om/lthing mor4 than to 8ee his ad�er. 
IiBement In a pnnted newspaper. He wan'" circulation. 
If it ill worth 25 061118 per line to ad�ertl8o In a paper oj 
Ihree tllousand clrculaUon, II 18 worth $8.75 fJ61' line to 
advertiJIe in one of fortrrtl�e thousand. 

�250,OOO_FOR �50. 
Fourth Grand Gift Concert, 

FOB THE BENEFIT OF THE 

Pub l i c  Lib r ary o f  K e n t uc ky ,  
On March 3 1st, next. 

6 0, 0 0 0 Tickets, 12 , 0 00 Gifts. 
LI8T OF GIFTS. ONE GRAND CASH GIFT ........... .. . . . . . . . !I�O.ssO ONI!: GRAN D CASH GI�'T . . . . . . . . . . . . . . . . . . .  100, 0 ONE GRAND CASH GIFT. . . . . . . . . . . . . . . . . . .  �O, 0 ONE GRAND CASH GIFT.. . ............. ... !I�,OOO ONE GRAND CASH GIFT..... . ............ .  1"'100 10 CASH GIFTS, 'I�,OOO eacb....... .. . . .  1 00, 00 30 CASH GIFTS, 5,000 eacb............. l�O, 00 so CASH GIFTS. 1,000 each............. �O, 00 

80 CASH GIFTS, 500 eacb . . . . . ..... . . .  411, 00 100 CASH GIFTS, 400 eacb.... . . . . . . . . . 4m 00 
150 CASH GIFTS, 300 eacb..... . . ... ... , 10 2SO CASH GIFTS, 200 each............. ! ,  0 
325 CASH GIFTS, 100 eacb . . . . . . . . . . .  .. 11,000 (;ASH GIFTS, 50 eacb............. �!O, S 

Total, 12,000 Gifts, all Casb. amonntlng to '1 ,�00,000 
IT Tbe concert and distribution of gifts WI�1 OBi· 

tlvelll and unequi�ocalill tau place on tile 0011 now UtI, wbetber all tbe tIckets are sold or not, and tbe 12, gifts all paid In proportion to tbe number of ticke ts sold. 
PRICE OF TlCKETS :  

Whole Tickets, 150 ;  Halves, ,25 ; Tenths, o r  each cou­pon, ,5 ; Eleven W'lOle Tlckels lor $500. Send for clr· cular. Tbe time for tbe drawing Is near at band, and persons intending to purcbase tickets bave no time to IOS8 . 
THO!!l. E. BRAMLETTE. 

Agent lu�l�cLt��!��)ju�;,I'n��t��f.��fl�,'il��, ��ncert, 
THO!!!. H. HA YS &: CO., EalJtern A.lrent", 

609 BROADWAY, N EW YORK. 
$72 EA.CH WEEK. Agents wanted, particulars 

free. J. WORTH & CO. ,  St . Louis. Mo. 
THtS MACHINE wlll m�rtlse two llltnd Stiles at once for Fixed Slats, In all kinds of wood, regardless of knots ; making 50 per minute, leaving them clear of cblps and wlll bore for rolling siat"l ISO permlnute. 

���I::fugrtl:�!��c"�����a by four distinct Patents,and parties Infrlnglnp; any of 
��:�x�!�t�f¥��sl'i.":.ted to 

MAR'flN iBUCK, Agent, Lebanon, N.H . 

$425 . . Uprlgbt I!;ngtne and Tubular Boller (4) HOBSB POWBB, wltb all Trimmings ; also (10) HOBSB POWBB. Send for Circulars. 
VA-BlBTY IRON WORKS Co. , Cleveland, O. 

• 57 60 AGENTS' prol1ts per week. Will 
• prove It or forfeit $500. New articles Just pate{lr1i. �;lf&MUi'l:, ���eJ�o:�wat,dfe':SYOrk. 

SHORT HAND 
l �O words p�r minute In 

• 4 weeks. Send stamp for 
Circular. J. A. GRAY. P. O. Box 4,84". N. Y. 

$1500 g;LA SB �OULDB for Fruit Jars, Lamps, Bottles, Ink Stands,etc .. made by a. BROOKE. 
1 years COB. BITB AND CBNTBB ST •. , N.Y. For any �In new In glass you WlII require a mould (or die). 

PABTIOtJUB ATTlIlITION paid to MOULDS for NTORS. Send model or drawtq; Inclole .tamp. 

Give. Increased IIgbt wltb 25 to 30 per cent 
less gas, as proved by actusl test. Sample . maIled for SOc. Alrents Wanted. Add,es. I '  RESPLENDENT BURNER CO., 

. 176 West Fourth Street. Cincinnati. 

BRAINARD MILLING MACHINE CO. MlJIfng MachInes of all sizes and styles, welgbt from 600 Ibs. to 10,000 1bs ; also, Csm Cutters, to cut up to 28 Incbes dlam. Mills of any size and sbape made to order. Index Plates drlJled .  Mill Grinders from new desfgns. Boston Omce. Milk St., cor. Oliver. Works at Hyde Park, Mass. 

$2, 500 D f  SIX MONTHS selling our BAROME· TER-Prlce '1.50. COWGILL & CO . •  Kalamazoo, Mlcb. 
H.A VENS' NEW STYLE, IRON CIRCULAR SAW TABLE-a tool 
UNAPPROACHKD in ItB line in AIL good qualities. No Pattern sh')p r.an alford to be w l tbout one . Send for circular. W. H. HA VENS. Paterson, N .  J 

""'(""IT ANTED-Any person having the exclu· 
l' l'  sive right of a Patented machtnp- of standard ex­cellence. requiring a maehine shOD fur Its manufacture, may hear of an excellent opportunity for tu IDl1nnfac­ture and development by addre.slng S. L. & CO., Box 

2142, Bosto.:l, Mass . 

Live Quail Wanted, 
El tber western or soutbern birds. Addres.,. wltb low· est price per hundred, H .  NORCROSS, P . O. Box 778, New York city. 

MAGIC LAN TERNS & SLIDES WANTED. Magic Lanterns and Slid •• for Sale low . THEO. J. HARBACH, Pblladelpbfa, Pa. 

N I CKEL PLATING-The subscriber has received from Germany a most important secret process for Nickel Plating. He ",ould like to enlla"e 
:�t:l� �:���� y� 1:���alp��11't�rkln!d��!: PA�cD�b't�li� Morris avenue, Newark, N. J. 
ECONQl\fICS OF CONSTRUCTION in Rela. tlon to Framed Structures. By R. H. Bow, C. E., F. R. S. E . •  A uthor of H A Treatlbe on Bracing . I I  IlluR-trated by about 500 alagrams. 8vo, clo tb . . . . . . .. . . . . . . '2 
HYDRAULICS OF GREAT RIVERS : the 

s���n�;�e 3:¥���I:'. ,a��e���. L:/'laH'iu��;�f:K 'wR� Cb"rts and Diagrams . ImperlaI 4to . . . . . . ... . . . . . . . . . $17 

E. & F. N. SPON, 446 Broome St., N. Y. 

lOW A AND NEBRASKA ! 
MILLIONS OF ACHES OF THE BEST LAND In t�e We.t, for sale on Ten Years' Credit, at 6 per Cent 

Intereat, by tbe Burlington & MISSOUrI River R.llroaa Company. 
NO PA YllEBTS :B.HUIRED 

except Interest, till l1ftb year. Rlcb SoU, warm Cli­
mate, long Season", low Taxe .. and ftte Educa­
tion. Free Fare aud low Freilrlata on bousehold goods to tbose wbo 

B U Y  T H I S  Y E A R . For CIrculars and Mapa, with full particulars, address 
OEO. S. HARRIS, Land Com'r, Burllnuton, Iowa. 

O R I G I N A. L  f�·�.� - & Bndenb&g, 
� -, "". Magdeburg. Germany, Steam, Blas�. 
'" - ""c' ;' Vacuum,. ann Hydraulic Gauges and � �;" " I\" '- Engine tJountersa 

Vo( W. HEUER1UANN. 
4 Ccdar St. , ' Y Sole Depot. 

Metal Organ Pipes, 
Furn1shed " voiced or unVOIced," made from the best materials, by the best workmen. Reeds and String Toned Stops a specialty. E. HEDGES,Westl1eld , lIIass. 

WORKIN G CLASS Male or Female, '80 a 
. weeK ; employment a l.  home, day or  evening: no  capital; instructions and valu -

��::if.:'��.t�����(�)sUs;�tlr�����agre;;:����s8�.I,t*�. 

I::. 000 AGENT!'! WANTED. Samples sent free 
U, !1y maH . Two new articles, saleable 0.8 ftour. Address N. H. WHITE, Newark, N. J .  

Todd & RatTerty Machine Co. 
MANUFACTURERS OF The celeorated Greene Variable Cut-OlfEnjl"lne ; Lowe's Patent Tubular and Fluc Boilers ' Plain Slide Valve Sta· tlaRary, Hoisting, and Portable Engines. Boilers of all kinds. Steam Pumps, Mill Gesrlng, Sb&fUng!.t&c. i Silk, 

l�-:ngal���b:m�nl��of�i��ta��:�m�o.':':a�g�: 18ts' Tools ; for Judson's Governors anI Stop-Valves : Sturtcvant Blowers ; and Dllrerentlal Pulley·Blocks. WAREROOMS. 10 BARCLAY ST., NEW YORK. WORKS. PATERSON. NEW JERSEY. 
A NNUAL OF PHRENOLOGY AN D 

PHYSIOGN OMY, 1874, 

���biga�r::.cfe�ce':n�ll:n!�! ��:���t:��.
G

�� JI�:�t l1rst post, by S.  R. �ELLS, 389 Broadway, New York. 
P H I L I P  S .  J U S T I C E , 4 N. 5TB STBBT, 42 CLIFF STBBBT PbliadelpblaUEAD U.AR TERS J< ORNew York. 

" DEAD STROKE " PO'WER HAMM�RS. .. PHlLADr;tr/.ft�' �lfNRT�P�k�it,pJ":�. 

Andrew's Patents. 
Noiael_ .Friction Grooved, or Geared Hois, ­

e ..... enited t!l every wa�t. 
Salety Sto� Elevatora. Prevent A.eeident, lC 

ROIH! Bel� and Endne break. 
Smeke-illlrninl( Salelf. Bolle .... 
ollClg3,!1d:r::r:w�. 

onble and Si ... le, 1-:1 
CentrUirEl Pnm_ �O to 100.000 Gallon 

P!lr Knt!lo Beat mPl! in the World, pan 
MnoJ, nd. Grave . Coal, Grain, etc., wltb-
ont irunry • 

�II Lt.ht. Simr,le, Dnrable, aBd Ecenomleal. 
I!Iend ror circlHl�. ANDIU!:l'fS '" BBO. 414 \'/ater Street, New Tork. 

LATHE & MORSE TOOL CO., 
Worcester, Masp., Manufacturers ot 

MACHINISTS' TOOLS 
Lathea, Planers, Drills. &:e .. &e. 

SECOND HAND MACHINERY.-We have for Sale, at very reduced ligures, a number of holst· Ing and other engtne. and bOilers, from 4 to 80 Horse 
!,::;�:.::.am W��.F:1�:�� ��. �J8:���a:'V�s 

© 1874 SCIENTIFIC AMERICAN, INC



BAIRD' S 

FOR PRACTICAL MEN. 
--:0:--

d!l 't;br�d�'k¥'I'1-fBI�J5'k��\�IOg:g"e�.f :V��J'I�i be sent, free of postage, to any one wEo will favor me with his address. 
HENRY CAREY BAIRD. 

INDUSTRIAL PUBLISHER. 
40fJ WALNUT STREET. Philadelphia. 

--:0:--

V a l u a b l e  B o o k s  
ON 

Heat, Steam, 
AND 

The Steam Engine. 
Box.-A Practical Treatise on Heat : As ap-

K��'h�t!gt:.h�t:sew !:�:';a:�o�hea:::�o��t"�r.�ITcr:1 
:::;::II�t.,J����.t.����� . ?� .  �� . .  �����.�' . .  �������.�,(�g 

Burgh.-The Slide Valve Practically Con­.Idored. By N. P. Burgh. Completely Ulustrated. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.00 
Burgh.-Practical Rules for the Proportions of Modern Engines and Boilers tor Land and Marine Purpo.es . By N. P. Burgh. Engineer. 12mO . . . . . .• 1 .50 
Campin.-A Practical Treatiee on Mechanical 

���l¥g���I,; fooo1fs�r���f8:;�t����'�e;O��ta�f��i mantpulation, manufacture of Iteam engInes, etc . etc. With an �pendlx on the analysis of Iron and Iron 
g:;��i-v!Wo;sa��I�h�aC����r�ct�n Ns���hb�fl"e:��'i.� remarks upon furnaC�8 used for smoke prevention ; 
:��hl;,g�aB���g�. e�f��sl�f�,jt:lt�· :I�'::�lir�::"fe� ;'�d 100 wood engraVings . . . . . . . . . . . . • • . • . . . . . . . . • . . • • . . . . .  16.00 

Colburn.-The Locomotive Engine: In�luding 

�a�e:g[lft���� �!J�::��I���r�·b���"aW�n�s�::'��n��!� 
�������o�a��:':�I�f;�e��in�� ����� .��.l.����: . ��I�:5 

Main and Brown.-The Marine Steam Engine. lIy Thomas J. Main. F. R.  S. ABs't MathematIcal Pro­fessor at the Royal Noval bOlle�e .  Portsmouth. and 
����h�J���b:i{'g�.J*��a�c�ile:��f ��t�n:��ro�ii illustrations .  In OD" vol . •  bvo . . . . . • . . . . . . . . . • • • . . . .  a:;.oo 

Main and 13rown.-The Indicator and Dyna-

:�;:';:t:�itll':�t�i���. Kr:fn�I�.IA��B������:s·��r�� Royal Naval College. Portsmouth. and Thos. Brown. 
t\·:'lrJ�J�iI�g:.·· I�l'.1:fr�t':,f.n1re:o:.· t�e' ;��r��efo� don Edition. 8vo . . • • • . . . . . . . . . . . . . . • . . . • . . • • • . . . . . . .  ,1.50 

Norris.-A Handbook for Locomotive Engi-

�:'c'"�I:�I��aioh���"i!:ir�gg'J':ll�gg���f:.:'ft���':.se�':,1 
�tt���t'l��:s � ���l:: gf:au:;�sif:�::nt�:r���fn�!�: Wew edttton . Illustrated. 12mo .• cletll . . • • . • • . . . .  e2. 00 

H.Jper.-A Catechism of High Pressure or Non Condensing Steam Engines : lncludlng the mod· 
:���� i�::������t::�nA�fier��\rtr:¥n�:l'::rt�n�� By Stephen Roper. Engineer. Full bound tucks . .  ,�.OO 

Templeton.-The Practical Examinator on Steam�and the Steam EngiDe : With Instructive refer· encea relatIve thereto. arranged for the use of engi ­neers. students. and others.  By Wllllam Templeton. Engineer. Umo . . . . ' � . • . . . . . . . . . . . . . . . . . . . . . • . . • . . . . .  ,1.25 
\Vatson.-The Modern Practice of American Machinists and EDgineers : IncludIng the construction. appllcat1on, and UbC of drUJs, lathe tools, cutters for boring crlln<lers. and hollow work generally. with the most econemical speed of the fame ; the results veri· Iled by actual practice at the lathe. the vise. and on tbe dOOf, together wIth workShop management, economy of manufacture, the Rteam engtne, boUers,gears. bel t -1ng, etc., etc. By Egbert P. Watson, late of the SOlltH-TIPIO AMERIOAN. 86 engravings. 12mo . . . . . . . . . . . e2.50 
Williams.-On Heat and Steam : Embracing 

�I�--:;.�Ie;; �'a�r:.o�zyai'*�ilf.:'::�l�al.lg�E�nM�ft��� ted. 8vo . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . • • . . . . .  t3.50 
ar The above. or any of my Book •• sent free of po.t· age at the publlcatloR prices. My new and revl.ed c.;AT· 

ALOG1]B OF PRAOTIOAL ANt) SOIENTIFIO BOOKB-96 pages, 8vo.-sent. free of postage. to any one who w1ll furnish hla address. 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER. 
406 WALNUT STREET. Philadelphia. 

TURBINE 

Water Wheels. 
More than four times a8 m.nv of James Lellel·. 1m· 

f!�Wge�I���I;p��:fi�'h" t�a':; any other kind . 2( .Ize. made. rauglng from 5" to 96 Inches diameter. under he .. ds from 1 to 2(0 feet. 
:����8l���ef��we�:� KI�t the Ilnest ever PUblf.hedd ����a�tnln;�IlE:f..��t::8, sent free to parties Inter· eSj'i<IJ�;ttii&'E'le� CO . • Sprlnll"lleld. Ohio. 110 109 LIb· erty St .• New York city. 

The Dagle Poot Lathe AND 
APPU RTENANCES. 

t.�r�oj� �;.:��:� a"nfd ��f�b��� rn;�I/���!nt�8: l>end f.or Catalogne. w. L. CHAIlE & co . • 98. 95. 9'1 Liberty St . .  New York. 
REt'NOLDS' 

Turbine Water 
Wheels. 

30 year.' experience enables me to excel In Gearing M1Ils of all kinds and furnlshlllg them reliable. eco: nomlcal iower. 8c1�n�lllc pamphlet 
�:et.\e�i�COT. 96 Liberty 

MURDER rf::I��1�:1�i�=I���;;i onr FrenCh and Arnerlean J E W; ELRY. BOOKS. AND GAMES than at anything el.e. Greateat Inducemento to AgentS and Purchasers. Catalognes. 'ferma. and full particulars aent PRBEto all. Addre,s P.O.VI CXli:BY&CO.,Angu.ta,Me 

Niagara Steam Pump. 
CHA8. B. HARDICK, 

28 Ad&lll. It •• Brooklyn. N. Y. 

The American Turbine Water 
Wheel, 

fi:'gi�:�t I�Ji�"n'tl'gca��.��b�ltJ:��� Emerson, showing the folIowlDg use­ful ellect of tbe power of the water utilized. being the highest results ev­er known. Percen tage of Part Ga te : l(. 50.08 ; 
"P�':�eh�o�8�0�' �a� ;  �'.r::90. 

A fnll r� may be obtained of 
rJn��Ilo. 8 & TEMPLE. Day-

NEW & IMPROVED PAT'l'ERNS.-MA. CHINISTS· TOOLB-an sizes-at low prices. X. GOULD. 9'1 tO llSN. J. R. R. Ave •• Newark. N. J .  

P. BLAISDELL &. CO., 
Worcester, Mass., 

Mannfacturers of the Blal.dell Patent Upright Drill •• and other 1lrst-class MachinIsts' Tool. 
ALCOTT LATHES. for Hroom. Rake. and 
. Hoe Handlcs. S. C. HILLS. 51Courtlandt St .• N. Y. 
PUWCHIlfG 

DROP TRESSES. :: t!�C:s�t �M: <§�YUii 
& PARKER PHESS CO. MIDDLBTOW1<. CoNN. 

Engines and Boilers, Steam Pumps. Portable Engine. (whlcb can be u.ed on 
�!J.5.t.he l.��e��r' �llu���:�e?hp,:l�at'(.r:. thfs�.n�tcm.&: SHEARMAN. 45 Cortlandt St . •  New York. 

�HlNGLE AND BARREL MACHINERY.­Improved Law .. Patent SIIIJl Ie tdld Headlnr Ma­c Ille slmple.t and best In use. flso Shingle Heading and �tave Joint ..... Stave Equalizers. Heading Planer •• Turners. &c. Address TREVOR .. Co. Lockport. N. Y. 
1832. SCHENCK'S PATENT. ·  1871. 
WOODWORTH PLANERS 

And Be·Sawing Machine •• Wood and Iron Working Mo, chlnery. Engines. Boilers. etc. JOHN B. SCHENCK'S SONS • .Matteawan. N. Y. and 118 Liberty St •• New York. 

G E. ILLINGWORTH, Neville St. Foun­
• dry. Leeds. England makea a S ecialty 0' 

hiS 20-lnch SwinK Lathea. All parr. are mter' changeable.belng made In dupll�ate.by patent machlne­ry.thus ensuring Accuracy and Excellence of Workman ­
Ship. 

8 !Lt rr- For prIce .. nd Photo. write direct. 

OTIS'. SAFETY HOISTING 

• Machinery. 
OTISt. BROS. & CO •• Im. 34S BROADWA Y NEW YORK. 

U. 8. Plano Co., 8 1  0 Broad war, N. v. 

IRON 13RIDGES-CLADKE. REEVES & CO., PH<ENIXVILLE BRIDGE WORKS. Olilce. (10 Wal­nut  Street. Phlladelpbla. Pa . 
Jf:eCI�it1��iti�c���eVfol���n;.h�p;�':�I'lWI���; done on tbe premises, from OfP, to finll1bed l:Irtdg�8 . lIIuBtrated Album mailed on application. 

HAS NO EQU A L  F O R  VAR,£T Y ,  QUALITY,  A N D  EC O N O M Y  OF ITS W O R K -
Htr:i�\?ci��u���?Sa��j�::nt�·a1(tr¥�r3i�� �p:III�I�!����nl;; J'�rni��g; �r���� �n�R�g!t�fn::nc�r�:�r��� 1fp.Jelr:� � Ton�ueing ; Grooving ; Hu.nd-Matching ; Smoothing ; Thickne8sing ; Beading ; Fluting ; Chamfering ; Rounding ; 
N osIng ; Sa.wing ; Boring ; Routing. etc .• etc.. . 

HORIZONTAL AND tTPRIGHT RORING IIIACHINES. SUPERIOR TO ANY IN USE. 

PLANIN G  AND MA'l'OHING MA CHINES, and other Wood-working Machinery. 
Bend for Oatalogue and PrIoe-List. BENTEL, MARGEDANT & CO., Hamilton, Ohio. 

LOCOMOT [VE ENGINE FOR SALF..-One horse power-5 luch drlvers-7l( Inches gage-
�r�:nl�rT�s�Xs1t�;-:.el��!e�5 f���-;���e:t.:':1 ������il�':.'� throughout. all holes rlmmed and bolts turned and "riven In. The above draws four or five mpn witb ease ,and 18 sold only for .... llt of use. The entire machine Is handsomely 
���hc��s,:l:a�h����aVrl��b ifJ,alg;.:�� kMI� r;;sP�".:·I� 8pare bours for my own use. No circulars. VGBERT 1'. WATSON. (2 ClIII' St . •  New York . or 77 Madison Av • • Elizabeth. N. J. 

priees .... VAN DUZEN & TI r:r- Please mention this paper. 
BASHFULNESS De.pondency. Weaknes. of M ind and Body. For cause and cure, send stamp to DB.EoK, Box 2747, Cln . ,O 
AGENTS get the best selllnll" book and secure , the largest prollts ever oll'ered. Par­ticulars free. Address HURST & CO . • 746 Broadway.N.Y. 
ADVERTISERS shonld .end tO GEO.P. RoWELL & Co . 41 Park !tow. N. Y . •  for their Eighty·page Pamphlet. containing Hsts of SOOO newspapers and estJmatea, show tng the cost of advert1 slnll". Mailed free to all applicants 
THE HORTON LATHE CHUCK, from 4 to sa Incbes ,-wlth the new Patent Jaw. Address THE E. HOI<TON & SON CO . • Windsor Locks. Ct. 

C 
p . "- T E N rr 

O L D R O L L E D 
S HAF TING The fact that Chll ahafUng hal 715 per cent greater Itrength, a :nner ft.nl&h, and is truer '0 gage,than any': other In use. renders It undoubtedly the mo.t eco1>.omlcal. We are also the sole manufacturers of the CIILlIBBATJU> COL­LINS PAT. CoUPLIN6, an(j furnish Pulleys, Bangers, etc., 

�tl�� �oat approved atylel. Jb'�JI�tt��i:�f&atf.PII . 
Try Itreet. 2d and 3d aveRues. Plttoburgh. Pa. 190 S. Canal It. Clilcago. Dr"Stock. of tWI Bhanlng In store tdld lor lale by FULLER. 1?ANA & FITZ. Boston. Maoa. GEO. PLACE & CO�121 Chambero �tr.et. N. Y. 

PlERC R: .. WHALIl'lG. Milwaukee. WI • . 

" EDEOGRAPHY " A new book on the art 01 
• Writing by Sound ; Ii com· 

plete system of Phonetic 8hor� Hand-the shortest, most simple. 
easy, and comprehensive, en abling R.oy one, in a. short time. to report 
trials, speeches, sermons, &c. The J.ord'lI Prayer i8 written with 
torty-nine strokes or the pen, and 140 words per min ute. The unem· 
ployed Ibould learn this art. Price. by mail, 50 Cts. A!{ents wanted. 
Address T. W. EVANS &; CO., 139 S. Seventh Street, Pblla., Pa. $100 

t 
"'50 per mOnth guarsnteed o iiIiI lure to Agents every­wbere selltng our new seven .trand White Platina 

Cl othes Linea. Sells readily at every bouse. Sample8 free. Addres8 the GIRABD WIBE MILLS Pblladelphla. Pa. 
W- �  OODWORTH SURFACE PLANERS. 

$125. Planer. and Matchers. f850. S. C. HILLS. 51 Courtlandt otree:..t_N_e_w_Y_o_r_k_. ________ _ 

PATENT PARALLEt 

Machinist's Vise, 
:HA.NUFAOTUBBD BY 

HARRISB U RG FOUN­
DRY AND MACHINE 

COMPANY. 
Hal"rlsburlr, Pa. 
-o-

rr- Send for Oircular and 
Price Li.t. 

GLASS CARDS Red, Blue, Green. &c. 
Clear, Tranllparent,and beau 

tifullV printed in GOLD-· Your bua1netlR ('8rd on 100 for $3, pORt-patd ; 200, ,5 ; 88m pie .  lOc. MU8t hav; �ft��311:jil':'�Bn�,!::,t8!lfa ��� 
MACHINERY 

«.I!;W and lId-HAND.--Send forClrcnlar. CllAs.PLACE 
, & CO. 60 Vesey It •• New York. IIIIIIIl�...J WR�RUOc:.HT 

BEAMS & GIRDER S 
THE Union Iron Mille, PiUlIburgh, Pa. 

The atte1>.tloll of Englneerl and Architects Is called 
!':.re���h'i�g ��oc':,�;��"nnd 13,;:l3: ��t����d�� �f:; 
�f! =�"t,l �hi��t��i:rf;:'';.�� :�t?�I�G;��I��!r. �e !':: prepared to furnish all olzes at term. as favorable ao caD be obtained elsewhere. For descriptive lithograph address Carnegie. KlomaR & Co. Union Iron Mills. Pittsburgh. Pa. 
lilt 5 0 $20 per day at home. Terms Free. Addres. 
l1li' ''  GEO. STIN80N It Co .• Portland. Maine .  

W HALEN TURB I N §,  No risks to purchaser. Pampblet .ent free. SETH WHALEN. Ballston Spa. N. Y. WAN TED-A new or 2nd hand MachiDe for Slotting medlnjD 81�e Screw I. J. A. SMITH Deep Rlver. Conp. . • 

BUERK'S WATCHMAN�S TIME DE 1873 a-� 1874 TECTOK.-Important for al. large Corporation I oI&U • and ManufactUrIng cencern�]I"lJle of controlling 
rtatalo ues D...ee 

with the utmost accuracy the motion Qf a watchman or �I 0 .I.' .,- . patrolman, ao the same reachel dUferent atatlono of hll Machlnlltl·. Blacksml'th •• • Model Makera'. PatternMa. be8t. 1IaD� . Clrenlar. J. E. BUERK. kerB'. Organ Builders'. Plano Makera·. and Toola and _....... ........ P. O. BOltl,otl'7 Bo8ton ... Mul. Snpplles for all cluae. of Mechanlca N. B.-.�wl detector II covered by two U. B. rlItento 
A. J. WILKINSON "'

·
CO •• BOlton. Mall �����Ir::;rN��:��==.�tt:'.:� allo 

1 57 

WOOD-WORKING MACHINERY GEN eraUy. Specialties. Woodwortl1. Planers and Rlcn· ariIIon'a Patent Im.l'roved Tenon Machines. Central. corner Union .t,,-Worceltert.!lass. WITHERBI RUGG & KLCHARDSON. 
Machinery Wood and Iren Working of every kin!. Leather and Rubber Belting, Emery Wbeel., Babbitt Metal. &c. GEO. PLACE .. CO .• 121 ChamDers St. N.Y. 

GEO. W. READ & CO., 
STEAM BAND SAW AND 

VENEER CUTTING MILL. 186 to 200 LRWI8 ST . •  Foot 5th & 6th Sts. E .R . .New York . ALWAYS ON HAND : FULL STOCK SEASONED HA.RD·WOOD LUMBER AI'D CHOICE FIGURED VENEERS. The largest Stock . The greatest Variety. The lowe.t prices. 
Ill'" Enclose stamp for Catalogue and Price LI.t . 

- --�������� 

,mm" n.lry and Portable Steam-Engine. and Boller� Send for Circular. CLUTE BROTHER" Scbenectady, N. Y. 
- - ------�-=-c-:::---==-:-:,__-=-"....,__=_=,--:c-
MANU FACTURERS' CHEM [CALS.ORES. Metals and Minerals for Steel . Iron , Glass Makers. Enamelers and Potters, l"laters and l!�lectrotypers-Me. talllc Oxides of Manganese, Copper,.Cobal t .  Tin and An· tlmony-Wolfram Ore-ASDPstos-Hydrotluoric Acid-
�y�:���or�I���?rsi��·d:.'::sJ'O,\�g�d �\���-.:��l}�a�: 
���I�·m.C�lo;�i��:c�.:!l;;:;����k Br:��'t�el����tc�I'i�i chemL��sJ�'We�'E'H-g<i{iWANGER. iI5 Cedar St . •  N. Y .  

K UAIN'l'. KUEER. AND KURIOUS i s  the valuable book wellve to all ; full of factl'l, figures and fun . 5OBt'Xtu£'i� & �'5�s�J'B��!�����*�:d����� 
WANTED, A RELIABLE LADY 
OR GENTLEMAN. In every tOWl:. to act as sole All"ent .  Business respectable ann remunerative. N o  msney re­quired. Addres. D18COVE" Y. P.O. Box 2809. New 1 ork. 

M A C H I N E S ,  
BAND SAWS, 

SCROLL SAWS, Planin[ & Matchin[ 
MACHINES. &c • •  RAILROAD, CAR, and AGBI " OULTURAL SHOPS &c., rr-Superlor to a� In use. 

J. A. FAY & uO. CINCINNATI. Ohio. 

�ieje groue unb t�1itige �laffe unjrer !Be. 
llillferung madjen roir bejonbcr\l barauf 
lufmertjam , bali unjre i\irma burdj i�re mer. 
6inbung mit lffiajgington unb ben europiiijcf)en 
-tiauptftabten, beionbere !Bortf)(oile 311r �rlan> 
gung tlon in. unb QU(lliinbi jcf)en I.patcnten 
bietd. 

3eber �rfinber, glcicf)tliel roeldjer Inationali. 
tat angegiiri g ,  ift burdj bit liberalcn �atentgc. 

le�e bcr mereinigten �taaten 3um �atentjcf)uo 

fiir �rfinbungen bmcf)tigt . Unjre tyirma ijl 
bercit, geftii1Jt auf 26jagrige �rfagrung , beutjcf)e 
lYrfinbcr jeber 3cit 3u beratgen uub 311 m.'iliigen 
jprcijen rajdj unb piinftlicf) �atcute 3u crlangen. 

�ie �eutjcf)e <5ectiolt ijl  in ben .p.'inben 

fagiger bcutjcf)er 3ngcnieure , · .... elcf)e in ber 
Office \lerjilnlidj mit �rfinbern tlcrfegren 

wcrben. 

iler "Scienti£.c American " roirb in jeinen 

�palten bie bebeutenberen �rfinbungen be. 

\predjen . 

�omjpl)nben3 erb eten unb prompt beant· 

lUortet. �ampglete in beutjcf)er �pradje roer· 
ben aUf lB��langen franco 3ugejanbt. 

�brelfire : 

�unn & go., 
"Scientific American" Patent Agentw, 

1 7  �'lfl lR"., 
JlTew York Cit7' 

© 1874 SCIENTIFIC AMERICAN, INC



Back Pall'e • • • • • • • 81.00 a line. 
Inside Palre • • • • • • •  7'3 cent8 a line. 

l!, �!Travings 11Iay llead advertisements at tile same rate p ... 

ine, by measurement, as the letter press. Advertisements 
must be rece ved at publication ojJke as early as Friday 
morning to appear In nezt IB8ue. 

HIGHEST PREMIUM (Medal) Awarded and Indorsed by 

lIT Send for descriptive Pamphlets. Prlce-Usts. etc. 
LIberal Inducements to General Merchan t8 anQ Dealers. 

H. W. JOHNS. 
�7' MAIDEN LANE. NEW YORK, 

Patentee and Sole Manufacturer . ESTABLISHED 1858. 

Rare and Beautiful Flowers 
AND 

CHOICE VEGETABLES. 

The Nineteenth Annnnl Edition of our �elebrated 
l"eetl Uata l OilD e  a n d  Amateur's Guide to the 
Flower and Ki tchen G'lI'den. containin g upwards 
or 200 palles, ilJcludlng several hundred llnely executed 
�ngrav1n"!ol of favorHr, flowers and vegetables : and a 
��:���4�1,� ���rDe:r����:i':!°�irr�.:'':a��,ff�e.:ne�':,� 
pl1C811 ' 8  u pon recejPt of 2:1 cents. An edition ele ... 
gaD l ly bound in cloth, $1.00 

BJ.ISS'S GARDENER'S ALM ANAC 
and Abridlle.l {'atalollue cont a tns upwards of 100 
���e:·p�f�p. l����f

C
:l� th�����!ig ('fl:���

r
D��i�id8

t
�':: Flower Seeds, wl l h  brlet dIrections for tbelr c:uhu ... 

A c.'py wlll be mailed to all appltcants Inclosing two 
tbree-cen [ Mta . l Jps . 

B l i ss'" I l l u strated Potato Catalolrne free to all 
applicaut8 . AadreeH 

B. K. BLISS & SONS, 
"'os. 23 P .... k Place and 20 MUJ'ray 8t •• 

P. O. Box 37'12. New York. 

" �:�\ �: ,- --: . .,.i. ,�: 'J ,  fartnriD J! MaChine stitches witb 

, ... ." .S-ft)' Awl Feed Lock Stitch Manu· :, . ;�!!:"j!�n'III,�'.i'�, . f1ure beeswaxed thread. Patents �1' 1 '  ;;-:::i l: 11 i'�.' for J;!;nglandt France, and thf' 
' : . _ _  . _ C'. ' ·  .";' -'J United tltates for 8ale .  JOHN 

C �:�:#;",:,",'--d.\ if.g :,-� � �fto���� ,B;:wMY'g.!l:�Y���y, 
2 0  H .  P .  R O O T  B O I L E R  

FOR SALE 

V E R Y  C H E A P .  
Address. YALE LOCK M'F'O CO., Stamford, Conn . 

Uuivenal Hand Planinlr Machine 
A abor.savln g VeJl­

tion, attached to any 
,'IBe, or to work itself, 
Indispensable to nil me­
tal- working mechaniCS, 
al��k���

a
��:.��s ���

t {� 
work In sny direction in 
8 moment. }'or inform. 
atlon. addres'J Manuf'r, 
JACOB E. SUITTBRLIN, 

60 Duane St .. N. Y .  

JUST OUT. 
THE 

FOR 

1 8 74. 
THIS NEW AND Bplendld onnoal DOol< present. In brIef form tbe most Intere.tlng Facts and D18covenes ' in tbe vanous Arts and Science. that have transpired duo rlnR the precedin g year of title. exnlbftlnll In one VIew tne General Pro. 
f�I��·'::�;

h
�:;:���':n!�t�

h.e 
1.-CHIl;MISTRY A N D  MKTALLURGY. 2.-MECHANICII AND ENGINI!:I!:RING a.-E L E C T R I CJ I TY LHHiT,HEAT.SOIJND: •. -TECHNO L O G Y _  Emoraclog New and U .eful In .en tlon. and DI.coverle8 relatlll g to THE ARTS ; 

5 Ti:'t:'iJl��f.ND HOR-
6.-AGRICULTURE 7 -RURAL AND BUUSE­HOLD ECONOMY. B.-MATERIA MEDICA. 
'fJIflHt:EOTICS, HY· 

».-NATURAL HISTORY 
.-PISCICULTURE AND FIS�NI:�OLOGY. 

11 & 12.-METRuRULuI H ,  TERRESTRIAL PHYSICS 
OEOGR.\.PHY .  lS.-U!l;U t-I I( H  AND MINERALOGY. 

14.-ASTRONOMY. lS. -BIOGRAPHY. 
In��t71r"0r::.:�� �g�l

r
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a�'i! �:����Tt:��I'iJ°::�� 
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hold, ln every LIbrary. 
600 p&lres, Ootavo. Randaomely Bound. WIth Engrav-

IUrent ��lk�; all partl of the country, on receIpt of 
the price. A liberal dlltcount to the traile and to 8&11. 
VUIIers. For sale at all the principal Book,tores. 

MUNN & CO., PuBLIl!lIBR8, 
37' Park "'w. lIIew York VI",. 

TO B01EB71F'IO AXEBIOAB w111 be lent one year 
and ODe copy ot B CIJUt OE REOORD on receipt of �. 

SCIENCE RECORD FOR IS7'!J, 1S7'3. and 187'4 
ow r.ady. Each 12.50. For the three volumel . 18. 

Univors al Drill ChncK 
c. H. RBID's PA.TENT, AUGUST 12, 1878, 

!o":e"';f::;'bY:��!� .�y
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Size, and will hold mn ch larger by turnin g down shanks to ". 
!����;

te�t ���k�f :��:�:"alM��� ;b���
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nse, wor(ln(1: pertectly. All are oold with ful� warrant, to be 
retnrned If not satisfactory. F. A. HULL & CO . •  Manufacturers, 
Danbury, Vt Send for lllustrated De8crlptlve Circular . 

IMPROVED 1874. 
D O U B L E  A C T I N G  

B UCKEl-PL UNGER S���ps 
VALLEY MACHIN� COMPANY, 

Easthampton, Mass. 

SUPBB-BBA. TIIBS 
Save fuel, an� onnply DRY Iteam. Attacneo to hotlera 
or In separate furnace. ll. W. BULKLEY, En gineer, 

tl8 LIberty St., New York. 

D-meters For testing Ovenl. Boller 
.. , .. V • lIue., Blaat fnrnace., 
Super-Heated l��,;.

OIl St1ll:d'�RY W. BULKLEY, 
tl8 LIberty St., New York_ 

WIBE BOPE. 
J O H N  A. R O E B L I N G ' S  S O N  S, fOR Ineit::dPi:::a�s:n:'siJp BWglDg, 

Brid ge., Ferrlea, Stays, or GUYB 8D 'berrla.. & '(irane. 
ller ROpes, Saoh Corda of Copper and Iron. Llgbtnlng 

Conduct"rs of Co,:&er. �eclal atlentloJl given to hol.t· 
�:-8K� �J:!l�ce

f
�nd 1���:�1��

e
r�!�t�n. '\�t'd I�� Damnhlet on Tran.mteolon of Power by Wire Holle.. A 

large stock con.tant17 on band at New York Warehonae , 
No. 117 LIberty .treet. 

r..���:n�f Tannate of Soda ���I��� 
Incrustation In .team IIollers I. our Exclusive Right 
under patents. Send for book. 

JOS. G. ROGERS & CO., Madison, Ind. 

Io PARTIES BUILDING AND USING 
Steam En glnel-The undersi gned call attention to 

remper'. Patent Adju.table Cut·o1l'. Operated I.y the 
������,

r
io 
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l
j�N�S '::bo���fl'inl::fo'h;�e� ! LUBRIOATOB.S. 

DREYFUS' transpa.rent Self.act· 
In g Oilers, for all lortl of Machinery 

and Bhaftln g ,  are reliable In a ll .ea.ons, 
&i�

g 
i.�rf6l"�o�

h
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:�: b'd
�&��'Z gl��\fo:'" Re���e�.
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NAT'&.:N & DREYFUS. UJ8 'ltberty Bt., N.Y. 

BOILERS AND PIPES COVERED 
With .. ASBESTOS FELTING ," laveB twenty-Ilve per cent. In fuel. Send for Circulars. 

A SD B S T O S  I' B L T I R G O O . P A R T ,  
Nos. 818, 818, 320, and S22 Front Btreet, New York. ar-Albestol ln all quantities and qualltlel for .ale. 

Working Models 
��:::rrtm
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KEEP YOUR BOILERS CLEAN. 

A N T I  LA M I NA 

HOUSTON'S PATENT 
TURBINE WATER 

I!!A WS Emereon'. Patent In.erted Toothed Saws. 
A A See occaalonal advertisement on out.lde pa ge. 
W W Senti. for clreular and price U.t 
SA WI!! To ElIEESON, FOED & Co., Beaver Falls, Pa. 

ENGINES AND BOILERS, New and Sec­
ond Rand, Portable and Stationary. For de.crlp. 

tlon, ad�res, GOODWIN & WHITE, 011 CIty, Pa. 

Wmll B.OPB. c. HENRY HALL & CO . . \lO ()ortiandt Bt., N. Y. jJlty. John W. Muon & Co .. A8 Broadway, New York. 
THE PULSOMETER. 
The almple.t, most durable and ellectlve BTE ..... ptyllP now In UBe. Will pump grttty or muddy water without wear or IntDr)' to Ito parts. It cannot eet out of order_ 

B r a n c h  D e p o t a l 
11 Pemberton Square, Boston, MaBI. 1827 Market St .. Philadelphia, Pa. 
��:;g

l
�::r::!'.R�J�:��o�!

I
New OrleanB. 811 & 81B North Second St., St. Lout., Mo. 

New lark Central � Hudson R;� ... Railroad. 
REPAIR SHOP. � LITTLB F ALL8, Au g .  29, 1873. 

WmTlIAN & BURRBLL : 
Yonr ROGF.RS TAJooNATE OF SODA BOILER SCALE 

PREVENTIVE bas entiJ'ely removed the � iach of scale, formed so hard In our boiler (owin g to the 
sand·stone and lime water we bave had to u.e) that we 
���

I
�g���.:"::'

o
::v� �re':ft�¥���.

o
��h:�aY! I!::.!'e':.'rl;.r� 

J'emoved It entirely. Continued u.e ot the Preven· 
ttve doeo not seem to Injure the boiler at all. " It ia B bill' thlnll"." and wtU do all you claim for It. You 
J(A Y PUBLISH THIS. 

Hondred��·n�U&!lD.laIS !. �:o�:-�.
T
lh!':.t���&n 

be CUrnlshed. WHITMAN & BU"f1":fitELj.t�l3.t'll. Y
. 

PORTLAND CEMENT, 
From the belt Lon��"n:���

. cfi3'8t�I�?�. 
A PractIcal Treatl.e on Cement furnished for ill; cents . 

tit 
THE BEST SOLID EMERY 

WHEELS :\nd patent Grindin g Ma· 
chine. are manufactured by the 
AloBIOAlif TwIST DBILL COllPAlIfY, 
WoonlOcket, R. I . 

ar- EVlIBV WHBKL AND BVlIDY MACHINB WARRANTED. 

COVER YOUR BOIL"RS & STEAM J PIPES with VAN TUYL'S PA TENT PASTE­
Saves 25 per cent of fuel ... glves �5 per cent more power. 
F(lr prlces. &c., addre.s L. P. WHEELER, Gen'l Mana· 
ger , 62 William St., New York. P. O. Box 4870. 

HUNTOON GOVERNOR 
-FOB-STATIONARY AND MA.RIN:J. E N G I NES. Over Pour Thona_d Now In Uae. 

ALL GOVERNORS FULLY 'WARRANTED, and re­
turnable In all cases where a trial doeB not prove Its -n-
'J{Pll'111E

e
�:d'E"J8m;}��!�T��!jl GP';�%WlR EVEll'INVENTED. It resemble., neltber In principle 

nor 0l:ir&tlon, any other Governor known. For Clrculd.r8 
of re erenc�'U'H�8W������og�·co., Boston. Mass. 

HORSE POWER OF STEAM BOILERS-. 
The Report of the Committee of the Franklin In· 

smute, Philadelphia, on the Horse Power of Bteam 
Boilers, Is publl.tied In Ilamphlet form. Cople. may be 
had trom the Actuary. PrIce 50<:. 

;:!E <C U :I: - Z - cn t- U)  t- O O ...l (l) 

R. A. Vervalen's Brick Machines, 
Made at Haverstraw, Rockland Co .. N. Y. Maklnlr nine 
tenth. of all tbe brIck uBed ln the Btate. Send for circular. 

[MARCH 7, 1 874. 
ar T. V. Carpenter. Advertisin g A gent. A d dI t . Box 'l'lS, New York city. 

American Saw 00. 
NO. 1 PERRY ST., NEW YORK. 

Movable-Toothed Circular Saws. 
Eccentric Geared Power Presses. 

rtBA.MPION SPRING MATTRESS-.The , J late.t and be.t Imllrovement_ Do )'OU want a llelrlth'l. and comfortable bed? Here It 
1
8. The BOftest 

ea.,es k cbea£eat, me.t popular, and durable String Be" 
�e'r:;"ft�ou�\t 
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pered .teel .prln ga, Bo unrted that the pre880re Is equally 
dl.trlbut.d. Easily moved or carrIed about the houBe. 
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De u.ed on Iloor without bedstead. No UDder bed reo 
qUired. Need. only half thickness of balr mal tres •• Tbe 
re gular size double bed, 4 ft. 6 1n. by 6 ft., contalne 1!1'� 
.teel Uphol8tery Bprln ga and wCI(1:bs only thirty 
���er�o�a��f.t 

f
gg��"��0�ly

l
�I;��8 �:l�
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Send for pIctorial cIrcular. Retail price of double bed.. US. Bhlilped, by sIngle bed or qnantlty, to all parts ot 
the w8rlo. Liberal dl.count to the trade. Agent. want-
=;.a��

p�� ���c't.�N':i:'��r��·' 
Mal<ers, 10'l Cham-

The VICTOR 

Drill Chnck 
TRIUMPHANT 

tr Send for Circular of Ma· 
chinist and Carpenter's Tools 

HUBBARD AND C URT1SS 
NAN'F'G COMPANY, 

M I D D L E T O W N ,  C O N N .  

OF THE 

SCIENTIFIC AMERICAN . 
THE BEST IIECHANICAL PAPER 

IN THE WORLD. 

TWENTY-NINTH YEAR. 

VOLUMB XXX-NEW SERmS. 

Tile publishers of the SCIENTIFIC AMERICAN beg 
to announce tbat on the third day of January,1B74, a 
newvolun:.e commenceB. It wtll continue to be tne aIm 
of the pobllsher. to render the contents of the comtne 
year more attractive and useful than any of Its prede­
cessors. 

Tile tlClENTIFIC AMERICAN IB devoted to the Inter · 
ests of Popnlar SCience, the Mec.hanlc Arts, Manufac­
tures, Inventl0na,Agrlculture,Commerce. and the indus 
trIal pursuits generally ; and It Is valuable and Instruc­
tive not only In the Workshop and Manufactory, but also 
In tbe Honsehold, the Library, and the Ueadln g Roqm. 

The best Mechanical Paper in the World ! 

A year's numbers contain over 800 pages Bnd sever a l  
hundred en gravln ga of new macblnes, useful and novel 
Invention., manufacturIn g establishment., tools, and 
processes. 

To the Mechanic. and Manufacturer I 

No person en ga ged In any of the mechanical pursnlts 
sbould think of doin g without the SOIENTIFIC AMerI· 
OAN. Every number contains from SIx to ten en gravin g. 
of new macbl .... and Inventions whIch cannot be found 
In any other publication. 

TERMS. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.01 
Une COpy, SiX month .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  1 .10 
One copy, four months . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . "  
One copy of Sclentltlc Amerlean for one ye ar ,Bnd 

one copyof engravtng', "Men of ¥rogress" . •  11.80 
One copy of ScientifiC American for one year ,and 

one copy of .. ScIence Record " for 18.4. . . . . . 5. OG 
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