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THE CLOCK TOWER AT DELHI, INDIA. 
The city of Delhi is one of the oldest in all the provinces 

of Hindostan, and the sanguinary fighting under its walls 
in the days of the Sepoy mutin" is still fresh in the memory 
of most of our readers. Since tbe establishment of. a large 
depot of the Eaft Indian Railway there, maDf impl'Qvemente 
in tne streets and buildings of the ancient cit)" have been 
made. Of these additions, the moet noticeahl�� a die
tance is the new clock 
tower, which stands in 
the center of the Chand
nee Chowk, opposite the 
own hall. Of this a 

photograph is given in 
.. Professional Papers of 
Indian Engineering ," 
and from the London 
Builder we extract the 
accompanying engra
ving. 

This building is erect
ed on an appropr�te site 
at the crossing of four 
streets, and stands 110 
feet higb, exclusive of 
the gilt vane and finial. 
The lowest stor,- is 
about 20 leetsquare ex
ternally. The material!! 
used in its construction 
are brick, red and yel.

" 

low sandstone . and 
wliite marble. The ca
pitals surmounting the 
main corner pillars are 
4 feet 2 inches wide at 
top, and 4 leet 6 inches 
d eep ; they are carved 
out of soij.i .blocb of 
white sandstone, ud 
each of them weighs 
about two tuns. 

The dials of the clock 
are sufficiently elevated 
to be visible from the 
East Indian Ran way sta
t ion, and from other 
pirominent points in the 
c ty. The clock is con· 
s ructed to work five 
bells. placed in the open 
canopy above it; theae 
give out a different peal 
for each quarter, the 
largest bell striking the 
hours. 

The building was com
pleted in 18 months , at 
a cost, including clock 
and bella, of $14,000, 
the whole of which 
amount was provided 
f r o m the municipal 
funds of Delhi. 

The tower was de
signed and built by Mr. 
E. J. Martin, Executive 
Engineer of the Rajpoo
tana State Railway. 

RalhwaYIII without 
Swltche_, Turno ut_, 
or ('rolllllllng'lII. 

Mr. Charles Jordan, 
Newport, England, pro 
poses to stop one exten
sive source of railway 
accidents in what is cer
tainly a thorough man

ner. He proposes to 
make the up and down 
main lines without the 
usual switches, turn
outs, and crossings, the 
lines being ·  continuous 
from end to end, and to 
work auch road by trans
ferring a train or trains 
at stations, or where 
shunting is necessary, 
or at junctions:with oth
er rail ways, from the 
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main line to the adjacent siding, by lifting the train bodi
ly from one line to the other. The lifting will only be an inch 
or two, and the hydr&ulic apparatus as now constructed will 
make nothing of the weight, while as to time, Mr. Jordan 
calculates that a lew minutes will suffice to transfer a train 
from one road:to anot�.without disturbing a single�assen
ger. The whole work of a station, as regardll the hydraulic 
apparatlUl, may be done by one, or, at large IItations, two 

TOWER AND CLOCK AT DELHI, mDIA. 
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iads. The time saved in switching will be very great, and 
the ri�k of collision reduced . 

------------.. �,.�, .. ------------
&eproducdon oC Photo-Negativelll. 

The sensit.ive compound I ha�e hitherto employed for coat
ing the plates is made up of dextrin, 4 grammes ; ordinary 
white sugar, 5 grammes ; bichromate of ammonia, 2 grllmmes ; 
water, 100 g�mmE>s; glycerin, according to the condition of 

the atmosphere, 2 to 8 
drops. 

A new, well cleaned, 
patent plate is coated 
with the sensitive chro. 
mium solntion ; and af
ter the superfluous Ii
quid hall been allowed 
to flow off at one of 
the corners, the plate 
is dried in the dark by 
being placed upon a 
lithographic stone or 
metal plate, a pel"iod 
of ten mlnutell being 
sufficient for the pur
pose, with a temp.era
ture of 120· 'to 160· 
Fah. 

The film being per
fectly dry, the plate, 
still warm, is put un
der a negative and 
printed in the shade for 
ten or fifteen minutes. 
As soon as it comes out 
of the printing flame 
the plate is again 
slightly warmed; the 
brush is dipped into 
the gIaphite and ap 
plied over the surface 
of the image, which 
should be just sligbtly 
visible. The applica
tion of the powder is 
carried on in a shaded 
corner of an ordinary 
room illuminated by 
daylight. You mnst 
not press hardly upon 
the film with the brush, 
but move the eame over 
the furface as lightly 
as possible; nor will it 
do to hurry the opera
tion . .  

In proportion as the 
film cools so the image 
appears. By carefully 
breathing or, better 
still, blowing upon the 
film, you will be able 
to accelerate the pro
cess, and when the 
picture has attained 
sufficient vigor you 
take off the puperfluouB 
graphite powder with 
a clean brush. 

A normal collodion 
is now applied; such 8S 
I upe is composed of: 
Alcohol, 500 parts ; 
ether, 500 parts; py
roxy line, 15 to 20 partp. 

When this film has 
set and hal"dened, the 
margins arll cut rou nd 
with a knite, and the 
plate put into a porce
lain dish of cold water. 
In three minutes the 
picture will be free 
from the glass, and the 
film may be employed 
in tbis position or Ie
versed with a soft 
brush, Bnd taken out 
of the water adhering 
either to the same glass 
plate or to another. A 
gentle stream of water 
falling upon the film 
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400 
will remove any chroDlium salts atill remaining in it, and 
will alao press down the loose film uniformly upon the glass 
surface. Finally, the plate is allowed to dry in a perpendi
cular position. Further treatment of the plate with varnish 
follows as a ms.tter of course. 

The image upon the collodion film is very thin; but you 
need be under no apprehension of its teariDg while in the 
water, when it may be easily manipulated. I have to do with 
films of this kind measuring three feet squs.re.-J. B. Ober
netter. 

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

NEW ANTIDOTE FOR ARSENIc.-The only antidote for ar
lIenic heretofore known has been hydrated peroxide of iron, 
which must be freshly made by mixing carbonate of soda or 
potash with a solution of either sulphate (copperas) of iron 
or muriate. A French experimenter, M. Carl, saya that 
sugs.r mixed with magnesia serves as an s.ntidote for arseni
ous acid. 

••••• 
IN Europe the multiplication of photo prints is extensively 

done by mechanical means, with pIinting ink, and the copies, 
equal or euperior to silver prints, are supplied at half the 
cost of the latter. 

Jtitntifit �mttitln. 
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THE END OF VOLUME XXX, 
'I'he thirtieth volume of the preeent series of the SCIEN

TIFIC AMERICAN closes with the preeent issue, and, com
pleted, joins ite predeceesors as another milestone, recording 
the progrees made by mankind in the path of Science during 
the lIix months which have juet passed. It is hardly necee
sary to point out that, in the pages now finished, it haa been 
our endeavor, as it will be in those to come, to popularize 
scientific knowledge, and to make the same generally availa. 
ble to the masses; not aiming to supply information valua
ble alone to the engineer, to the c\;emist, or indeed exclu
sively to any profeesion or calling, but rather to glean from 
the whole broad field of Science and Art the richest eheaves 
of genius, and to present, winnowed therefrom, the kemela of 
wiedom, unmixed with the chaff of technicality and abstruse
nase. That such II. course has met the public approval, our 
increasing circulation and the many letters of which we 
are constantly in receipt, offering us pleus.nt wishes of en
couragement, are the beet and most fiattering evidence. 

In gls.ncing back over the contents of the past volume, we 
feel that we may confidently assert that in no other periodi
cal now extant is there to be found a wider range of topics, 
treated in popular and readable form, the perueal of which 
will add more largely to the stock of valuable knowledge of 
any reader. 

In the pages now closed we have presented 258 illuetra. 
ted subjects, in many cases with not merely a single cut, but 
with II. series of engravinge. TheBe embrace the most rlicent 
mechanical inventions, patented in this country s.nd abroad
new steam engines and boilers-new weapons 01 war-new 
tools for every variety of induetrial employment-new 
household implements-new machinery of every kind for 
especial purposes-illustrations of new scienti1l.c expert
ments-viewe of new buildings, bridges, and monumenta
pictures of rare and new plants, fOllllils, and s.nimals-of 
queer freaks of Nature in the animal and mineral world
lucid diagrams, explanatory of mathematical demon.trations, 
s.nd new theories of natural phenomena. 

As for miecells.neous information, we would' refer the 
reader to the columns of fine type, attached to this number, 
which form the index, in order to gain an idea of the num
ber and variety of the matters he has examined. 

No great discoveries have been made during the past six 
months; but the progress of Science has beeJl uniform, ud 

1 titutifit jmttitau. 
stopping, as we now do, for a momentary breathing spell, we 
can look back s.nd see a notable advance. Professor Thur
ston has sent llS a large amount of important and valuable 
news regarding the behavior of metala under etress, and how 
to test them-facta of the liveliellt intereet to every engineer 
and mechs.nic. Professor Orton has continued his letters, 
telling us about the little known resources of Central South 
America. In astronomy, we have presented our monthly notes, 
regs.rding positions of planets, times of phenomena, etc.; 
abstracts of Professor Proctor's excellent lectures during his 
late visit to this country, and alao an account of Professor 
Wright'l! discovery of the cause of the zodiacal light. We 
haVe8.Iso noted the discovery of new planets and comete, 
announced the donation of $700,000 by Mr. James Lick, of 
San Frs.ncisco, for a gigs.ntic telescope, and illustrated an 
ingenioue plan for the manufacture of that great iBstrument, 
the device of Mr. De.niel Chapman. Our abstracts from the 
proceedings of the British Association, the French Academy 
of Sciences, and our own ecientific associations, have been 
very full and' accurate, while reducing thjl new topics dis
cussed for ready comprehension by every one. Engineering 
subjects have been so extensively treated that it is hardly pos
sible to ps.rticularize. We have illustrated the 1,000 foot 
tower proposed for the coming centennial, called attention to 
new processes of tnnnel boring, bridge building, s.nd rail
rqad construction, mentioned s()me important works in hy
drauli� engineering in the West, s.nd, in a mUltiplicity of 
articlee from !he pens of expert writers, considered topics 
of II. timely and lively interest to the profession. Chemical 
matters have received their full shs.re of attention, and so also 
the important subjects of electricity and magnetism, in which 
notable advances have been made. 

With the end of this volume many subscriptions expire, 
which we hope to see speedily renewed. In accordance with 
our rule, the paper is not sent after the subecribed-for term 
has expired;. so that those who have failed to remark the 
notice on the wrappers of the copies received lately will be 
warned, by the cessation of our visits, that the tim.has come 
for them once more to express their appreciation of our 
effortll by sending us their substantial eupport. 

• ••• • 
HOW TO ATTAIN HIGH TElIlPE:B.ATU:B.ES, 

In his recent interesting address before the Societe deB In
gbtieurll Civil" M. Jordan spoke at eome length of the 
methods now adopted of attaining high temperatures in me· 
tallurgical operations, and of the bearing of chemical princi
ples and recent diecoveries upon the eubject. The learned 
engineer speake of the" duel," as he terme it, between the 
tire on the one hand s.nd the refractory materials used in the 
arts un the other, s.nd recognizes the serious difficulties 
which impede the effort to utilize high temperatures, when 
it is possible to attain them. 

The �iemens regenerative furnace and its modifications 
repre.ent the most succeesful means yet in general use for 
producilig extremely high temperatures, s.nd the difficulty 
most frequently met is that of finding fire brick or other ma
terial capable of withstanding the heat of the ignited gasee 
We have known of instances in which the lining of steel
melting furnl!.ces has been melted down like wax before thill 
tremendous heat. AssumiDg, however, that we may expect 
to find sufficiently refractory materials to permit the utiliza
tion of etill higher temperatures, the problem, to determine 
how to reach a higher limit, presents iteelf. 

Under ordinary conditions, we cannot much exceed the 
temperature of a steel melting furnace, since dissociati.ln 
occurs at a temperature supposed to be in the neighbCl.rhood 
of 4,500· Fah., for oxygen s.nd hydrogen; consequently all 
combustion must be checked at some lower point on the 
scale, so long as no external force aids that of chemical af
finity. The temperature of dissociation of carbonic acid is 
even lower ths.n that for hydrogen and oxygen, and is shown 
to be not far from 2,500· Fall. Finally the presence of ni
trogen in atmospheric air reduces the maximum temperature 
attainable, by furnishi.ng a mass of gal! which, while itself 
adding nothing to the eupply of heat, abstracts (from the 
heat supplied by combustion of carbon s.nd hydrogen) the 
larger amount required for its own elevation to the tempera
ture of the furnace. 

Elevation of the limit to increase of temperature of fur
naces may be obtained by elevating the temperature of dis
sociation, and this, it has been found, may be done by pro
ducing combustion under preuures exceeding that of the at· 
mosphere. Mr. Beessmer, the well known inventor who eo 
nearly s.ntedated our countryman Kelly in the invention of 
the pneumatic process of ms.nufacture of iron and steel, 
which ill gen.erally known &II the Bessemer process, has pat
ented a method of increaeing the preeeure under which lIuch 
operations occur. In the ordinary pneun;ta.tic proce�s,this in
creaee 01. pressure occurs to eome extent in conllequence of 
the small area of the opening by which the gases leave the 
converter, and h is stated that the preeSUl\e within the con
verter sometimes becomes double that of the external atmoll 
phere. We may doubt If the increaee ever becomes so great 
&II this; yet there can be no doubt that it is sufficiently great 
to have an important in.fl.uence in elevating the limit of dis
sociation and in giving the very high tempera.ture which 
holdll n.early pure iron within the converter in a condition of 
fiuidity never obtlerved elsewhere. 

It is readily seen that the conclusionll of M. Jordan, in the 
addrellS to which we alluded above, �e justified both by 
Science and by practical experience. He advises: The choice 
of a combuetible which may be consumed in a bath of metal 
furDiahing a non· volatile re.idue without injuring (laM de
nature?') the metal, and the adoption of a form. of furnace 
which, heated by gaB or otherwise. may be worked with an 
internal prosaure of IIsTeral atmollpheres, He refers to the 

marveioul dbcoveries, recently made, relative to tempera 
ture s.nd pressure on the surface of the sun and other heaven 
ly bodies as affording illustrations of the possibilities in the 
direction of attaining high temperatures. 

The problem pzeeented is as interesting and attractive as 
it is important; and the inventor of new methods or of per 
fected apparatns,and the diecoverer of more refractory mate
rials than thoee now used, will aid greatly in its solution. 
Powerful intellects and ingenious minds are at work upon it; 
and we hope that OUli readere will be able to find in our 
colll.mns evidence that the ingenuity which has made our 
people famous as II. nation of mechanics, and the growth of 
Science which is gradually becoming so noticeable among us, 
have assisted to a valuable extent in effectiDg so impor
tant an advance in this direction. Any improvement or dis
covery which assists in the production and the economical 
application of high temperatures aids every branch of indus
try, and promotee our material welfare in an inconceivable 
number of ways. 

••••• 
A CU:B.IOUB PROBLEM, 

In our queries of lut week's bsue a correspondent, B. F' 
B., says: "There is a problem, which some one has found 
in a work published many years since, which is as follows 
, A ms.n, at the center of II. circle 560 yards in diameter, starts 
in pursuit of a hor�e running around its circumference at the 
rate of one mile in two minutes; the man goes at the rate of 
one mile in six minutes, and runs directly toward the horse, 
in whatever direction he may be. Required the distance 
each will run before the man catches the horee, and what 
figure the man will describe.' I hs.rdly think it admits of a 
eolution under the above conditions; but were they reversed, 
that is, if the man were running at the rate of one mile in 
two minutes, and the horse one mile in six minutes, what 
would the answer be?" 

Thie problem gives rise to s.n interesting investigation of 
a curve, which at first eight appeare to be similar to the spi
ral of Archimedes, but on further examination proves to be 
totally different. The spiral of Archimedes is the track of a 
point which moves with uniform velocity along the radius 
from the center to the circnmference,. while, at the same 
time, the end of the radiue travels round the circumference. 
In this problem, however, the point moving from the center 
does not move uniformly in the direction of the rattiuB, but 
more and more obliquely toward a uniformly progressing 
point in the circumference, giving rise to au intricate applica
tion of the differential calculus, which finally proves that the 
man will never reach the horse, but that the curve deecribed 
by him will, after three revolutions of the hOIse, be nearly 
identical with a circle, the circumference of which he will 
approach more and more, and of which the radius is one 
third of that in which the horse moves. The moat intereet
ing fact revealed, however, ie that, if the velocity of the man 
ill half that of the horse, he will, after two revolutions, be 
near the circumference of a circle of half the radiull of the 
outer one; and when he moves with one fourth the velocity 
he will, after four revolutions, be very near a circle of one 
fourth the size, and so on. 

In order not to burden our readers with extended calcula
tions in the field of the higher algebra, we have solved the 
ploblem in the graphic method. In our first figure we hav 

divided the circumference of the circle into sixteen equal 
parts, 0, 1,2, 3, 4, etc., and taken one third of euch a part 
and set it out on the radiul from the center, 0 to 1. While 
the horse has moved along the circumference from 0 to 1, the 
man will have traveled from the center 0 to 1 ; while the horse 
ill trave�g from 1 to 2, the ms.n will have traveled along 
the line 1, 2, 2; while the horse travels from 2 to 3, the man 
will travel in the direction 2, 3, 3, and so on; the only differ
ence between our engraving and the reality being that the 
ehort lines representing the road traveled by the man will be 
lllightly �ved, inetead of IItraight ae we have represented 
them. By malting these lines emaller, we may come suffi
ciently near to the reality, but the final result will not e6sen· 
tially differ. If the Nader follows the differe.t tracings for 
three revolutione, as represented here, he will see that finally 
the man will walk in a circle one third the size of that in 
which the horse movee, and will constantly see the horse i n 
a direction tangential to the circle in which he walks; and 
therefore he never can reach it if he always moves directly 
tows.rd the horse. 

It ia quite otherwiae when the problem is reversed, ud 
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the man walks three times aa fast as the horse. Tblfl ia reo 
presented in Fig. 2, In which the track of the horse is divided 
into spaces each equal to n part of the circumference. At 
A A, each part of the man's track is made equal to three 
times that length; and it ill seen that, before the horse has 
accomplished three of these divisions, or one sixteenth of the 
circumference, the man will have overtaken him along the 
line, 0, 1, 2, 3. At B B, the case is represented that the man 
walks twice as fast as the horse; the engraving SllOWS that, 

before the horse has accomplished five divisions or one tenth 
of the circumference, he will be overtaken. At C C, we repre· 
sent the case that the man walks one and a half timers as fast 
as the horrse, t1hl distances from the oanter, 0, 1, 2, 8, being 
one and a half times the corresponding n part of the 
circumference. It is seen here that the horse wlll have been 
overtaken when he has passed over seven spaces, or t of the 
ollcllmference. Finally, at D D, we have represented the in· 
teresting case that the man wa1k8 exactly as fast as the hOlse; 
it is seell that, after going through sixteen spaces, or t ot 
the circumference, the man will move very nearly in the cir· 
cumference, but always nearly one space (h of the cir· 
cumference) behind the horse, without being able ever to 
rdach him. All that he then oan do is to stop and let the horse 
overtake him. 

• • el • 
SOURCES OF EDIBLE STARCH. 

Besides the well known cereals, the number of plants pro 
ducing lltarch,in root, stem, or fruit, in quantity sufficient to 
make their cultivation profitable,is very large. The number 
made use of In supplying the starches of commerce is com· 
paratlvely small. Not more than a dozen contribute largely, 
and tbe excellence of these is clearly due in great measure 
to long cultivation. With the increasing demand for farina
ceous foods, and the development of agricnlture in trupi
cal countries, where starch.producing plants chieBy Bourish, 
many other starch yielders will doubtlell8 be brought under 
cultivation, with as marked an improvement in their quality 
and productive value, we may expect, as the cereals have 
shown, or, more notably, the potato. 

Possibly the eftect upon the oultivators may be equally 
important. The cereals. have been to a great extent both the 
occasion and the means of railing arriculture to ita. high po
sition in temperate elimell. In like maLner the development 
of tropical and sub· tropical communities must come largely 
through habits of industry and thrift acquired in systematic 
agriculturl', in which the starch. producing plantll must play 
the same part the cereals have in colder regions. 

The arrow root of the W!lst Indies (maranta arundinacea) 
furnishes the standard quality and the common name for 
farinaceoull products. Starch ill starch ihe world over, and 
its composition is the same, whatever its source. The com
mercial atarches are more or leas impure, more or less flav· 
ored by the elements with which they are associated in 
Nature, and which are not perfectly eliminated in the pro· 
cess of manufacture. There is a difterence also in tbe size 
of the granules, but this requires the microsoope to deter· 
mine. Arrow roots contain about 25 per oent of starch, which 
is extraoted by a process of grinding, rasping and washing 
the pulp with water. 

Other (m. api) sweet, and largely used as an esculent, simply 
boiled. Both have been extensively introduced into other 
parts of tropic America, the East Indies, and the coast of 
Africa. The tubers of the bitter species, which is mOlt ex· 
tensively oultivated, sometimes attain the lengtb of three 
feet and weigh thirty pounds, the milky ju.tce being removed 
by pressing and the poisonou8 principle expelled by the 
action of heat. When heated in a moist state, the starch is 
partly cooked, forming small, hard, Irregular masses, the 
tapioca of commerce. Like the potato, the manihot has de
veloped a large number "f varieties under cultivation, differ· 
ing as potatoes do In quality and period of maturing, some 
coming to perfection In six months, others requiring a year 
or more. Farina of manihot, both in Its crude state and 
made into thin cakes, is very largely eaten In V &nezuela and 
Brazil, where the manihot is most cultivated, the single pro· 
vince of SantaCathar\na having as many aa14,000establish. 
ments for Its manufacture. 

The bulbous lOot of another poisonous South American 
plant, a olimber, furll-ishes the starch called jpcatupe, said to 
have important medicinal properties. Only a small quantity 
is produced. 

The African arrow roots are of various origin. The Cape 
Verde islands export a considerable quantity, chieBy ex
tracted from the Brazilian cassava root. St. Thomas,Angola, 

.and Mozambique also yield a small amount. In Liberia, 
Si.!lrr'b Leone, and other African colonies, es-pecially Cape 
Col�ny and N.J!.tal, the true arrow root (maranta) has been 
largely introduced, and the prepared starch is beginning to 
be exported in noticeable qllantity. Madagascar and the 
Mauritills likewise yield a small amount. 

In 1840 tbe maranta was brought to Madru, and shortly 
afterwards t.o sevelal other East Indian cOllntries, wbere it 
thrives abundantly, developing iu from twelve to fifteen 
months. With good irrigation, a year suffices to secure thll 
maximum yield of shrcb, 16 per cem. More recently the 
same plant, together with the manihot, has been introduced 
into Ceylon, where alter much persuasion the nativea have 
been Inlluced to cultivate them. Now the amount produced 
not only supplies tbl!JJarge local demand, but allows of con
siderable exportation. 

What is known as tilwr,or East Indian arrowroot,coml s from 
the rootl of a native plant, the narrow-leaved turmeric (curcu 
ma anguBtifolia), which abounds in Ticor,Benares and Madras. 
A large part of the diet Ilf the inhabitants of Trevancore is 
the starch of another plant of this genuI, while !It ill another 
answers the Ame purpole in Berar. In Chittagong, a wild 
ginger plant, growing everywhere in such profusion that it 
ill almost a nuisance, hu a root loaded with starch of a good 
quality. The supply o(the root is inexhaustible; and with 
a little trouble in digging and preparation, it might be made 
to furnish a vast quantity of cheap and nutritious food. 
Other less known plants pupply a large amount of starch 
for local use In India, notably a wild arrow root which grows 
in the jungles. The staroh ia of excellent quality. In many 
other parts, the natives also lay under tribute for the Ame 
purpose the young roots of the Palmyra palm, which are 
rioh in starch. At Goa, a farina ill prepared from the wild 
palm, and In Mysore from tbe sago paim of Assam (carryota 
urena) which yieldll a sago little if at all iuferior to that of 
the true sago palms of the Mab.y countries. Less nutritious 
and palatable BagOS are also obtained from the Talipat paim 
in Ceylon, and the Phaniz farinifera which grows on the 
Coromandel coast. 

The most generoua of starch producers, however, are the 
true aago palms,of which two species (Bagu3 konigii and 8agUl 
lams) are chiefly oultivated. Though most abundant in the 
eastern partl! of the Malay archipelago, these palms are 
found throughout the Molucc&s,New Guinea, Borneo and the 
neighboring islands, and as far north as the Philippines. The 
vield is immense, three trees aftordlng more food matter than 
an acre of wheat, or six times as much as an acre of potatoes. 
As the trees propagate themselves by lateral shoots as well 
as by seeds, a sago plantation is perpetual. Wallace shows 
that ten days' labor or its equivalent in money will put a man 
in pOllsell8ion ofsago cakell, the principal if not the sole food 
of the natives, enough for a year's subsistence. A single 
tree contains from twenty.flve to thirty burhels of pith, 
whicb, with a little breaking· up, will yield from six to eight 
hundredweight of flne IItarch. 

Owing to careful preparation and the purity of the water 
used, Bermuda arrow root has the name of being the purest 
and best in market; but an equally fine quality is now fur· 
nished from other localities, St. Vincent taking the lead both 
in quantity and quality. In Bermuda,as in most of the West 
India islands, the amount produced has greatly decreased of 
late years, the oultivatlon of early vegetables for our city 
markets oftering larger profits. 

Upwards of 20,000 tuns of sago pith are annually converted 
into commercial sago by the Chinese at Singapore. The 
finer quality, known as pArl sago,is prepared In great quan· 
titi811 by the Chinese of Malacca, 1I0mething like 21J0,000 
hundredweighta being sent therefrom to England alone. 
The manufacture of tapioca. is also larglily carried on at 
Singapore and at Penang, 75,000 hundredweight being sent 
to England annualiy from the former port, and 10,000 from 
the latter. 

Japan lIago ill made from the pith of a fern palm (Cyca6 
re'lloluta), which yields a large quantity of sago.like starch. 

In the Babamas and other West India islands, and in 
Florida, a starcb mu<;b resembling true arrowroot is obtained 
from the roots and stems of certain species of zamia. In 
Florida they are called conti roots, and the farina prepared 
from them CQII.ti. In the shops it i. known as Florida arrow 
root. Another West Indian starch, calltd tous le mois, char
acterized by the relative COarsenell8 of the granules, comes 
from several species of canna, one of which.canna edulis,hall 
been largely Introduced Into Australia, where it yields an 
excellent quality of starch. 

A great number of starch.yielding plants are employed for 
local use in South America; but for exportation the West 
Indian maranta and the native manihot6 are chiefly cultivated. 
There are two species of the latter (manil&ot utau6ima),other' 
wise known as ca.uava root, bemg bitLer aDd poillOJl.OUI, tho 

Another starch· yielding plant, now extensively cultivated 
in the East, is the tacca pinnatijida, known throughout the 
South Sea islands as pia. The tuberous roots resemble po· 
tatoell, and are largely eaten In China and Cocbin Chins. 
When raw, the tubers are in�nsely bitter and acrid,but these 
objectionable qualities are removed by cooking. The lliarch 
is of fine quality, much valued for Invalids, and the yield is 
liberal-30 per cent. The South Sea tacca grows on high 
sandy banks near the 118&, and yields a starch equal to Ber· 
muda arrow root, .when carefully prepared. 

In otber Pacific island s, certain species of aurum are also 
utilized for starch, the one most e1tenaively cultivated 
(aurum uculentum) being known all taro. The n atives of 
Tahiti dilltingllish thirteen varieties, doubtless the resul� of 
artiJieialllelection. The tuber., whioh weigh from two to four 
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pounds, each yield as much as 88 per cent of starch, com· 
biDed with a blistering bitter prinoiple which is destroyed by 
heat. Ollr familiar Indian turnip, with its acrid flavor 
belongs to the same family of plants. 

Among the other starch.producing plants, extensively oul
tivated for food in tropical countries, and which art" destined 
to add immensely to the food supply of colder climates, are 
yams, bread fruit, and bananas, including the variety known 
as plantains. The last fairly rival the sago palm in afford· 
ing the maximum amount of food for the minimum amount 
of labor. The yield to the acre is, in bulk, forty.four times 
that of potatoes, and the proportion of lltarcb is somewbat 
greater. The fruit is also ricber in other elements of uutri· 
tion, so that the meal prepared by drying and grinding the 
plantain core resembles the flour of wheat in food value. It is 
easily digested, and in Brit18h Guianl is largely employed as 
food for children and invalids. The coat of preparing plantain 
meal cannot be great, and the supply migbt be unlimited. 
T he proportion of starch is 17 per cent; in bread fruit it is 
about the same; in yams it rises to 25 per cent, but is hard 
to extract, owing to the woody character of the roots. 

e·e .• 
FAILURE OF PATENT EXTENSION BCHEItES. 

We are glad to be able to state that the Senate Committee 
have agreed to report adversely upon the application of the 
sewlDg machine monopolists, for extensions of the Wilson, 
Aikens and Felthausen, and Wickersham sewing machine 
patents. 

Adverse reports are also announced on tbe Tanner car 
brake, Rollin White pistol, and Atwood car wheel. 

The following cases were deferred until next lIession: Nor· 
man Wiard's boiler attachment to prevent boiler explosions, 
and Butterworth's patent burglar-proof aafe. 

• I ••• 
8CIENTIFIC AND PRACTICAL INFOB.ATION. 

RESPIRATION OF PLANTS. 

Veget1Lbles, it is well known, exhale carbonic acid In the 
dark. M. Deherain states the ourious fact that if a certain 
mass of vegetables thus acting be compared witb a like mass 
of cold blooded animals, the exhalating energy will be found 
to be the same in both O8ses. This is another of those odd 
ooincidences which seem to level the distinction between the 
two great organic kingdoms. 

DIFFUSION BETWEEN MOIST AND DRY AIR THROUGH 
pOROUS EARTH. 

If a partition of porous earth separates two gases of dif
ferent densities, an unequal diftuslon takes place !\cross the 
di viding body; the current of denser gas is more abundant 
than the other. M. Dufour has recently investigated the 
question as to what takes place when two masses of air of 
the same temperature, but containing un&qu&.l quantities of 
water, are substituted for the gaB. He finds that there is 
still unequal diftusion, and that the moot abundant current 
passes from the dry over to the moist atmospbere. Thill 
diftusion depends on the tensions of the aqueous vapor on 
the two aides of the porous partition. 

GAS LIGHTING BY EJ!ECTRICITY. 

A new pfleumatic gas lighting apparatus, now being intro· 
duced by Mr. Asahel Wheeler, of Boaton, Mass., was recently 
teated at Providence, R. I., with satisfactory results. A. ourrent 
of compressed air is transmitted from a central engine to di
aphragms at the burners, the moving of which turns on the 
gas, which· is then lit by an electric spark. Forty lights 
were kindled and exttnguished simultaneously with great ra· 
pidity. It is stated that by this device all the street lamps 
in a city may be lit by the movement of a single leverl at 
any certain point. 

BEER. 

The National Brewers' Congress recently met in Boston, 
Mass., and from tbe report of the proceedings, we glean the 
following statistics of the industry in this country. A 
steady increase ill the consumption of beer of a million bar
rels per annum shows that, the more people drink, the more 
the appetite for drink increases. The capital Invested is 
stated as $89,108,230; 1,113,853 acres of land are recruired to 
produce the barley, and are cultivated by 88, 753 men; 40,099 
acres are devoted to hop culture, requiring the work of 8,020 
people; and 3,566 hands are employed in the malthouses. 

M.ILK FROM SWITZERLAND. 

The American process of condenBlng milk, invented by the 
late Gail Borden, of Texas, has been everywhere copied in 
Europe. Large works have been erected in Switzerland, aDd 
cows that feed In the finellt Alpine pasturell now furnish excel· 
ent milk for the city of New York. The ageDts are Messrs. 
Dudley & Co., 153 Chambers street. 

• •••• 

EVERY coDdition in life has ita advantagell and its peculiar 
sources of happiness. It is not the houses and the streets 
which make the city,but thoBe who frequent them; it is not the 
fields which make the country, but those who cultivate them. 
He is wiseat who best utilizes his circumBtanCel!, or, to trans· 
late it, his .urroundlngsl and happiness, if we dt:serve it, will 
find UB, wherever our lot may be C&IIt. 

• •••• 

In the propoled railway up Mount Vesuvius, the engine, 
which is fixed at the bottom of the plane, eet. two drums In 
motion, round whioh the metallic cable is wound, by means of 
whioh the trains are drawn up and let down simultaneously. 

• •••• 
A raU way train lately arrived at Algiers, Africa, from Oran 

six hours behind time, the caulle of the delay being that \he 
raUs were covered witll a thick layer of locustll. 
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IKPROVED WIND WHEEL AND WATER ELEVATOR. 

Irregularity of motion, oscillation of turning table and 
van", unavoidable use of small wheels on the main shaft 
preventing the transmi.esion of quick motion when the II&me 
is needed, liability to get out of repair, and excessive cost. 
are objections to the employment of wind power, which the 
inventor of the device herewith illustrated claims to have 
overcome. The fans are centrally pivoted to two circles, 
which constitute portions of the frame of the wheel, and 
the bea.rings for the main axle rest upon stationary posts. A 
is a weight attached to a rod which traverses the shaft and 
is pivoted in a sleeve which slides back and forth between 
the arms. To the sleeve are attached jointed 
rods which are connected with guides, at B, so 
that, as the sleeve passes back and forth, the 
rods are given an inward and outward mo· 
tion. Near the outer Elxtremity of the latter 
&Ie placed systems of small rods, C, jointed 
together to form parallelograms, operating on 
the principle of lazy tongs. From each of 
these extend three arms, one passing through 
the outer circle and carrying a ball, D; the 
second pi voted to the inside corner of one fan, 
at E, and the third similarly secured to the 
outer corner of the other adjacent fan, at F. 
The rods. G. connect these fans with those 
next to them, so that one shifting rod, with 
its lazy tongs, governs a lIet of four fans, 
which move through the lIame space at the 
II&me time. 

In order to stop the windmill, the weight. 
A, is removed. when the balls tend to bring 
the portions of the lazy tongs to a position at 
right angles with the shifting rods, and hence 
the fans, to a right angle with the wheel. 
The fans, it is stated, move with equal fa· 
cili,y in strong .. light winds; no greater 
force being required to operate them than is 
necessary to overcome the friction of the dif· 
ferent bearings. The power is, besides, 
through its application dlagonally acrolls from 
the inside corner of one fan to the outside 
corner of the other, transmitted to the best 
advantage. For large wheels, we are in· 
formed, hydraulic pressnre iB used to equal. 

ze the motion. 
The water elevator conllistll of a lIeries of 

buckets. H, which are pivoted, a little above 
their centers, between every two links of an 
endless chain or band which pasSElII over two 
pulleys, one at the bottom and the othet' above 
ihe well. The bottom of the bucket swings 
in, and a projection thereon takes against the 
upper shaft all the vessel is ca.rried over. This 
causes the latter to empty, with little splash, 
into the conduit provided, in which the water 
iB conducted to any desired point. 

It will be seen that the construction of the 
appa.ratus denotes consid�ble strength, all it 
is built on the plan of a wagon wheel, the 
fans serving as spokes. The inventor states 
that it is almost impossible to blow it to pieces. 

Treatmeot 01' Gold Pillh. 

Seta Green says this as to the proper care and treatment of 
gold fillh: Never take the fish in your hand. If the aquarium 
needll cleanil!.g, make a net of mOllquito netting and take the 
fish out in it. There are many gold fish killed by handling. 
Keep your aquarium clean, so that the water l.>oks as clear 
as crystal. Watch the fish a little, and you will find out 
wheu they art! all right. Feed them all they will eat and 
anything they will eat-worms, meat, fish wafer, or fish 
spawn. Take great care that you take all that they do not 
eat out of the aquarium; any decayed meat or vegetable in 
water has the same smell to fish that. it has to you in air. If 

Improvemeotll 10 Bleachloa. 

M. Pierre Isidore David, a French chemiBt, has invented 
the following processes: 

Chlorine in the gaseous state is produced in a closed recepta. 
cle by one of the ordinary methods, for example, by the ac
tion of an acid on chloride of lime diluted with water, and 
is conveyed by a tube into a chamber containing the articles 
to be bleached, the sides of such chamber being constructed 
of a transparent material in order to permit the entrance of 
light, which assists considerably the process of decoloriza· 
tion. After an interval, v arying with the nature of the ar' 
ticles to be bleached, he sends into the chamber a rapid cur· 

rent of carbonic acid gas, obtained by any 
of the well known processes. The appa· 
1'8tus in which the ca.rbonic acid is genera· 
ted communicates, however, with a vellsel 
containing liquid ammonia, the fumes of 
which combine with the carbonic acid, and 
are conveyed into the chamber, where the 
two gases neutralize the hydrochloric acid, 
and accelerate the decoloriza.tion of the mao 
terials contained therein. The ammonia 
should be contained in.. vesBel of nch a 
shape that the evaporation lurface of the 
liquid can be augmented or diminbhed ac· 
cording to the quantity of chlorine em· 
ployed. 

In the second process, permanganate ill 
obtained by the action o:f peroxide or bin. 
oxide of manganelle on lime aided by beat, 
preferably in the followu.g manner: One 
part by weight of peroxide of mangane.e 
and three parts of q nick lime in powder &Ie 
mixed together and Ilubmltted to·a red heat 
for about three hourll. When the heat has 
been continued for one hour, however, a 
rapid current of cubonic acid ill passed 
through the mixture and continued till the 
completion of the process, the object being 
to superoridlze the compound. The per· 
manganate of lime thus prepa.red is placed 
in a clolled receptacle, which communicates 
by a tube with the bleaching chamber, com· 

� � mercial sulphuric acid is gradually added, 
and" ozonized oxygen" iB evolved. In or' 
der to accelerate the evolution of this gas, 
the inventor adds a vegetable acid in quan· 
·tity equal to the oil of vitriol, acetic acid 
being preferably used . 

. In the third process, M. David employs 
phosphorus and acetic acid. The prod uc· 
tion of ozone by means of phosphorus in a 
moist atmosphere is well known, but the 
quantity thus obtained is very small. By 
causing air which has been previously fOlced 
through acetic acid to bubble through the 
water containing the phosphorull, the pat. 
entee' has discovered that the quantity of 
ozone is considerably increased. The ozone 
is conveyed to the bleaching chamber in tl:.e 
lIame manner as before described, the air 
being forced through the liquids by means 
of a :fan or any other of the well known 
methods of nbtaining a current either by 
prel!Sure or exbaust. 

The machine, combined with a pump and 
a1eo with the elevator described, was exhibi. 
ted at the Kansas State Fair, lut fall, and 
received five first premiums, and also com· 
mendatory notice from the State Board· of 
Agriculture. 

IMPROVED WIND WH:£EL AND WATER ELEVATOR. 

The fourth process consists in the URe of 
chalk, alum, and sulphuric acid. A satura. 
ted solution of alum is prepared at a tem· 

perature of 140·160° Fah., into which powdered cbalk Is 
thrown, about equal in weight to the alum employed; suI· 
phuric acid iB then added, and the gas evolved Is conveyed 
by a tube to the bleaching chamber, where it effects the de· 
sired object . 

Patented March 17,1874. For information pertaining to 
manufacturing or royalty, or relating to purchase of wheels, 
addresll the inventor, Mr. J. N. Dietz, Salina, Saline county, 
Kansas. 

••••• 

.ACHINE FOR TURNING CRANK PIlf8 AND 10URNALB 

OF LOCO.OTIVEB. 

In this apparatus, for the engraving of which we are in· 
debted to the Belgian 
Bulletin du MU8ee, the 
tool ill fixed immedi· 
ately against the pin or 
journal by four strong 
I!crew bolts, a, anci is 
set in motion by the 
driving pulley, f, to 
which a belt is ca.rried ; 
centering on one side 
ill effected by the point, 
b, and on the otll.er. by 
the ring of the pin and 
the annular piece, e. 

your gold fish die, it is attributable, &I! a rule, to one oUhree 
causes-handling,. starvation, or bad water. 

••••• 

Alllatic HaodBawlI. 

Handsliws in America and England hll.ve the teeth pointed 
from the handle, while in Asiatic countries and in Greece 
they are made With. teeth pointed tbe other way. The latter 
must be operated by pulling them, the former hy pushing. 

It will be seen that in three of tbe four processes chlorine 
is diapensed with, and the formation of hydrochloric acid 
avoided. When the articles are removed from the bleach· 

ing chamber. it is de· 
Rirable to expose them 
for a time to the ac· 
tiou of the atmo-

The tool, d, which 
acts on the cylindrical 
surface, is placed on 
the circumference of a 
tool carrier, e, whichis 
rotated by the pulley, 
f, through the cog 
wheel,g. The advance 
motion of the tool, pa· 
rallel to the axis of 
the pin, is gained by 

sphere in order to reo 
move the cbaracteris· 
tic smell of ozone. 
Thele processes are 
claimed by M. David 
to be applicable to the 
decolorization of raw 

or worked materials, 
especially those whlc� 
from their shape or 
nature do not admit 
of immersion in Ii· 
quid; they are also 
specially adapted to 
the bleaehingof books, 
papers, and engrav. 
ings. Oils and fatty 
matters may be decol
orized by them; alco· 
holic liquids may be MACHINE FOR TURlIIlIG CRANK PINS AND JOURNALS OF LOCO)f:OTIVES. "improved"or "aged," 

In dellcate work, and where very fine smal1l1&ws are Ulled, as it is called, by the oxidizing properties of tbe ozone; fer· 
the ElLBtem saw is the best. The Orientals differ from us in mentation may be arrested and unpleasant flavors removed; 
setting the teeth of the saw also. They tum a group of a and they mlloY be speedily converted into vinegar or acetic 
dozen one way. and the next group the other, while we at. acid. M. David asserts that his procellses will be found more 

means of a screw. h. at the rear extremity of which is fixed 
a wheel, m. Eacb time that this wheel �trikes a shoulder, i. 
the screw turns, and the support, k, advances with the tool. 
The working of the apparatus is readily understood from the 
illustration. ternate, one on one side, the next on the other. . economical than those at present adopte d. 
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EFFECTS OF AIR PRESSURE ON ANIKAL LIFE. 

A series of brilliant and remarkable experiments have re
cently been conduGted in France by M. P. Bert, having for 
their object the determination of the influence of changes in 
barometric pressurll, either augmentations or diminutioos, 
upon animals. The author, in submitting the results of his in· 
vestigation, staies that both men and inferior animals which 
li ve on elevated land B..rl'l submitted to a pressure the weakness 
of which, in proportion to that at the sea level,cannot be with
Ollt its effect upou their organizations. Important cities, in 
fact, exist at altitudes above 9,600 feet, and the high plateaus 
of Anahuac, Mexico, are populated by thousands. There are, 
besides, industrial pursuits which require workmen to labor 
in a strongly compressed atmosphere 
in submerged :caissons, as are employed 
in bridge building, in the operation of 
sinking well/1, in the descent of diving 
bells, and in pearl, coral, and sponge fish
ing. 

In describing the discoveries of M. · Bert, 
to the experimental demonstration of 
which we shall shortly pass, it is neces
sll.'y first to remind the reader that the 
actual tension of the oxygen in the air 
which we breathe is equal to one fifth that 
of the atmosphere, since the gas consti
tutes 0'21 of the composition of the lat · 
ter. Now this tension may be increased 
by compressing the air, so that air con
taining 42 per cent of oxygen will cor
respond to ordinary air at two atmospheres 
pressure, and 80 on, relatively, upwards. 
Inversely the tension of a semi atmo
sphere, equal to 14'8 inches of mercury, 
will be 10 5 ;  of one third atmosphere, 7, 
and tLus dO?Ql. 

upon lower animals, M. Bert, in order to determine the lien· 
sations experienced, entered the cylinder himself. At a 
pressure of 17-5 inches, he experienced the sickness known 
as mal de montagne accompanied by nausea and weakness, 
the pulse increasing from 60 to 85 beats. At this moment 
he admitted and breathed an artificial atmollphere contain
ing 75 per cent of oxygen. Instantaneously the illness dis
appeared, and the p ulss returned to its normal condition. 
The investigator remained in the cylinder without inconve
nience when the barometer marked 9 '7 inches. This corre
sponds to a hight of 2B.320 feet, a poi�t above that at which 
Glaisher, in lhis celebrated ascent, fell senseless, and equal 
in altitude to tho highest mountain peak on-the earth. 

foreign ordnance factories that interest is chiefly awakened, 
Little is known in this country of foreign ordnance, except 
that nearly every country in Europe has .obtained Woolwich 
gUll s and projectiles for experimental comparison with their 
own,and they one and all have rejected both the ::onstruction 
and the rifling in favor among English soldiers. Holland 
does, it is true, import Armstrong (Woolwich) guns and pro
jectiles for its few ships of war ; but its army adopts the 
French breech loader. For a time the Austria.n naval arma
ment was divided between Krupp's breech loaders and Arm
strong's (Woolwich) muzzle loaders, but the short life of the 
latter has led to its being discarded_ France, which has 
fallen behin<i the race of ordnance construction, gave the 

Woolwich system a patient and ex
haustive trial, with the like result. 
Italy is striving manfully to work out 
a system of its own_ Russia and Ger
many have given themselvea over un
reservedly to the Krupp �ystem. 

The resear�hes of M. Bert show that 
the atmospheric pressure never acts by 
any mechanical or physical influence, as BERT'S APPARATUS .R NOTING EFFECTS OF Am PRESSURE. 

All heavy ordnance are now built 
with steel barrels, this mater!al be
ing found best capable of withstand ing 
erosion from the powder and indenta
tion by the shot. But much divergency 
occurs in the mode of supporting the 

barrel by exterior layers of metal. 
Woolwich obtains support by coiling, 
round the steel barrel, bars of wrought 
iron. Vavasseur supports the barrel 
by shrinking on hoops of steel, so re
gulated that the first layer of hoops shall 
not come into serious operation until 
the elasticity of the barrel has been de
veloped. Krupp, who has been gradu
ally assimilating his construction to that 
of Va vasseur, first by abandoning block 
steel for the breech. and then abandon
ing it for the chase, still makes the bar
rel much thicker at the inner end than 

has been heretofore fluPP03eil, but �olely by causing the ten
sion of the oxygen to vary, and hence the conditions of the 
combinations of that gas with animal blood and tissues' 
When the pressure decreases, animals and vegetables are 
menaced with death by simple suffocation, due to a privation 
of oxygen. When the opposite state of affairs occurs, death 
likewise supervenes, due to the poisonous effect of the ex
cess of oxygen. 

In the following description, the experiments upon the re o 
sults of diminution of pressure are detailed, and in a suc
ceeding article we shall notice the investigations bearing upon 
the effects of oPPollite conditions. In order to experiment 
upon large animals, M. Bert, constructed the apparatus repre
lIented in Fig. 1. A A' are large cy-
linders containing heavy glass win
dows. B is another cylinder, in 
which a vacuum 1s formed. C is a 
bell glass in which, by means of B, a 
vacuum may be instantly produced. 
R R' are cocks communicatiBg with 
the cylinders ; r, d, and 8 are other 
cocks for removing blood, etc. At a 
a' are the theroometers, and at m m', 
manometers. The boiler shown at 
the left operates a steam air pump, 
which, in connection with the appa
ratus, produces low pressures of air 
in the cylinders. 

It would appeul" t.herefore, that, through M. Bert's dis
coveries, explorers will be enabled to ascend elevations hith 
erto deemed inaccessible, and aeronauts to penetrate regions 
of our atmosphere where life, under ordinary conditions, 
cannot exist. 

• ••• • 
Enropean Ordnance. 

The United States Government,being in quest of a system 
of rifled ordnance, sent a naval mission to Europe four 
years ago to inspect the chief gun factories in the principal 
countries in Europe, and to report upon the systems of ord
nance in course of manufacture. This hu resulted in two 
quarto volumes, containing 640 pages of matter, the best 

. , 

is found desirable in this c:>nntry, and so shrinks on the out
er hoops as to cripple the elastic action of the barrel. The 
French have adopted a system of construction which would 
be tolerable enough in conversion of old cast iron guns into 
rilled ordnance of an inferior order. but is without any merit 
but cheapness in new pieces. A steel halt barrel is imbed
ded in cast iron, and further Bupported by steel hoops over 
the powder chamber. By this means the elasticity of the 
steel half of the barrel is crushed, and a joint with cast iron 
formed in the Interior. The idea was, probably, taken from 
Parsons' system of converting old smooth-bore cast iron guns 
into rifled ordnance, which was tried in France with most 
marked success. But if so, we can hardly think the new 

plan an improvement on Parsons' 
method of inserting a full length 
steel barrel into the old cast iron 
bore, and supporting the powder 
chamber by steel jackets in contact 
with the barrel. 

The Palliser convereion differs 
from the Parsons, chie1iy in employ
ing a barrel of wrought iron, a ma o 
terial too soft to endure large 
charges or the hammering of loose 
heavy projectiles. But the strangest 
system of converting cast iron 
smooth bores into rifled ordnance is 
that adopted in Holland, of lining 
the bore with bronze, a soft material 
quite incapable of withstanding the 
beat and rnah of gases evolved in 
the combnation of large charges. 

Belgiam employs a cast iron bar
rel, supported, from breech to trun
nions, by two tiers of sleel ringa or 
hoops. But as this country has no 
navy, it does not require very heavy 
ordnance, aud its experience in this 
direction is not 110 great. 

In order to determine the gases in 
the blood, a dog was find on a sort of 
semi· circular frame (Fig. 2), which 
fitted exactly into one of the cylin 
ders. The carotid artery being ex
posed, a tube was conducted there
from and carried to the exterior of the 
cylinder. By suitable devices the 
blood could be drawn at any moment 
without CAUSing coagulation or allow
ing the surrounding atmosphere to 
enter the artery. The drawing was 
done by the operator out-llide, by means 
of a graduated syringe, and the gases 
were removed from the fluid by a pe
culiar pump. 

MODE OF PLACING ANIMALS IN BERT'S AIR CYLINDER. 

Next to the material and system 
of conlltruction, the question of 
breech 1>6rBWi muzzle loader demand s 
attention. Recent experiments have 
shown that an enlarged powder 

From numerous analyses thus conducted, it appeared that 
below a pressure of 21 -4 inches there was an incllasing di
minution of the oxygen in the blood_ From 20 vOlumes of 
oxygen to 100 volumes of blood at the above barometric 
hight, the decrease proceoded as follows : 17 '5 inches, 16 
.volumes ; 13 '6 inches, 12 volumes ; 9 ·7 inches, 10 volumes ; 
6 '4 inches, 7 volumes. In other ' words, below 1 1 '7 inches 
the arterial blood is poorer in oxygen than ordinary venous 
blood. 

A very striking experiment showed clearly that the suffo
cating effects were due to the preponderating influence of the 
tension of the oxygen and not to the almost null results of 
barometr�c pressure. A sparrow was placed under a bell 
glass, in which a gradual depression was produced. The bird 
appeared very ill at 9'7 inches, and fell apparently dying at 
7 '8 inchel!. Normal pressure W&l! then re-establiahed by ad
mitting oxygen, The bird recovering, further depression 
wall proceeded with, when the same effects did not take 
place until from 7 '02 to 5'8 inches. Oxygen again admitted 
caused a second revival, and, finally, it was .hown that the 
diminution might be carried to 2'7 inches , without kUling 
the animal. 

Not content with thus proving the truth of hia theoriee 

half of which is devoted to the ordnance produced in Great 
Britain and the remainder to the Continent. Cons:derable 
discrimination has been shown in selecting salient points 
for detail, and much impartiality in describing the merits of 
the various systems, both of construction ,and of rilling, etc. 
Admitted to the principal factories of Elllope, the American 
naval miseion made good USd of eyes and ears, and the re
IIUlt is a compilation of varied information which only needs 
an index-strarge omission-to prove of great service both 
to the manufacturer and to the artillerist. 

Amongst the factories visited in England : Woolwich, the 
London Ordnance Works, Whitworth's, Jarrow, Barrow·in
Furness, and Low Moor .&1'8 d uly honored, the system of 
construction at the Royal Arsenal and by Messrs. Vavasseur 
being carefully detailed ; while the treatment of the ore at 
Jarrow and Low Moor, etc. , ie carefully described, sa well 
as the production of steel by Firth and by Whitwo�� Our 
gunpowder factoriea, dockyards, iron plate ro� torpe · 
does, and nloval organization are not forgotten. Our own 
naval men may learn from their United States brethren some 
Important facts connected with . their own weapons, which 
have hitherto been shut up in the archivel of the W� De
partment. It is, however, when the naval mluion PUles to 

chamber, in permitting a reduction in length of the cartridge 
and thus placing all the powder more nearly equidistant to 
the point of Ignition, improves the combustion, and adds 
largely to the velocity and striking force of the proj eCl ile. 
This enlargement of the diameter of the cartridge beyond 
that of the bore can only be attained by breech loading. The 
plan of closing the breech originally adopted in this country, 
having proved very faulty, the principle was dlscreditp,d, 
and the pystem ab.ndon,d. But wherever the naval mission 
of the United States went on the Continent, they fo;tnd 
breech lo&ding in favor, so that of all the considerable States 
of Europe, England, stands alone in its UBe of muzzle load
ers. 

The difficulty of,preventing the escape of gas at the breech 
naturally inerem with the amount of gunpowder and 
weight of shot employed_ But it would appear .hat the 
Broadwell ring [an American invention], now generally in 
nae with the heavier breech loaders OIl lhe Continent, and in 
a modilled form used by VavaBlleur in this country, appears 
effectnal to that end. Krupp'� breech ciosing arrangement. 
is free from all the objection II which led to our discarding 
the Armstrong IYstem, and deaervea the commendatlon given 
it by the naval miulOlL 
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The real difficulty in ordnance lies, however, in the pro
jectile. To contrive a projectile which can be driven most 
rapidly out of the gun, wIthout wriggling in the bore, with 
its center coineident with the axis of the piece, aud with the 
minimum of strain upon itself and the gun, while receiving 
the impress of a rotation proportionate to its length, has ex 
ercised many minds. Though the lead-coated projectile of 
Krupp has many excellences, high velocity or great pene
tration cannot be amongst the number, inasmuch as the drag 
through the barrel resists high speed, and the peeling off the 
lead coat in passing through armor impedes perforation. 
Vava8seur's copper· ringed projectile would compare favora· 
bly in both these aspects. And either would ensure a far 
stead ler passage through the barrel, aud thertlfore more 
equable powder pressures,than the balancing studs of Wool
IWlcb . France appears to have adopted copper rings on the 
projectiles for its uew breech loaders. Objection may be 
taken to the overhang, unsupported at either end of these 
shot ; but as the ring bites the grooves above as well as be
low, there is none of that balancing movement which is pres
ent wherever a windage shot touches the bore only at the 
two studs  beneath and is free all round its body. If the 
long iron bearing and centering devices, employed in muzzle 
loaders by Vavasseur, Scott, Lancaster, and Whitworth,could 
be efficiently employed in breech loaders, we should expect 
higher velocities and better penetration than from any com
pression system of rifling. The difficulty fII not inlUf
mountable of preventin� these wind aged projectiles over· 
shooting their seat when loading from the breech. With
worth has breech loaders on his· system, but of small caliber, 
where the difficulties are smaH, and we call hardly accept 
this flvidence as alone decisive in favor of the employment 
of wind aged shot in breech loading ordnance. 

The dispassionate tone adopted by the naval mission of 
the United States in describing the ordnance of Europe lends 
weight to their Impartial descriptions and very reasonable 
recommendation;; so that, whether we adopt their conclu
sions or not, we cannot but listen respectfully to their sug
gestions. The sum of their recommendations is that the 
Vansseur system of construction is thfl best in Europe ; the 
Parsons system of convenion, mOlt suitable for old guns. 
Breech loading cannon being universal except in England, 
the breech closing arrangement of Krupp, with the Broad. 
well ring for " gas check," is regarded as best for adoption, 
while projectiles should have the copper rings of Vavasseur. 

The Woolwich system is honored in being made the stan· 
dard of comparison with that of the civilized world, with 
the result, however, of being declared inferior to the Vavas
seur and Krupp ; and the concluding paragraph of this ex
tensive report is reserved for a condemnation of the studded 
projectile in favor at Woolwich, which is the chief offend
ing cause that has landed us in such artillery difficulties that 
Rear Admiral Sherard Osborn, C. B. ,  F. R. S. , says : " I, for 
one, do not desh'e to take any share of responsibility in the 
great gunflasco, which, I fear, awaits us on the commence· 
ment of a war with a flrst class naval power."-Iron. 

• • •• • 
The Education ot' Artisan •• 

Since the application of steam as a motive power for the 
production of almost every commodity required by man,every
thing seems to be wanted in a hurry ; and for smart, intelli· 
gent workman of every craft, a continually increuing demand 
is plainly observable. But in nearly every caJling thorough
ness has been hitherto sacriflced to the impatience of custom· 
ers, and we seem to:b9come the more pressing the quicker WB 
are served. The consequence is that the mechanical arts aTe 
cut up into branches, and the artisan. who should know all 
about his business,ls made a mere expert at oue particular part. 
Whatever a workman is quickest at like a machine, that he 
is kept to ; and u long as he earns a living by that one thing, 
it is ten to one if he ever seeks to know any more. Were he 
compelled to turn his hand to other parts of his business, 
he would have to occupy in a useful way, in order to qut.li 
Iy himself for the performance of tllolk by which he earned 
much brain work, he is the more easily led into idle pas
times, in which he often indulge� to exeesB. His compara· 
tive pro�perity makes him consequential. If he were made 
his daily bread. But this being secured to him without 
to feel that on the completenells of his abilities depended 
the bread which hfl is in the habit of earning by the repeti. 
tion of a mere mechanical performance, which through con· 
stant practice becomes of no trouble to him, his mind would 
receive a new stimulant with each different job, and study 
would be the result. 

Being thus compelled to see for information, his mind 
would be led into the parts of true knowledge in the search, 
and, once fairly started on that road, he would not be long 
until he could discern sound argument from bombast. There 
is much talk at present about technical education ; but be
fore the attainment of it wlII bear any fruit, the system of 
parceling out must be changed. When a boy is apprenticed 
to the tailoring trade, if he proves any way smart at making 
a velt, he never will get the chance of making trousers ; 
and if he be quick at the latter. he will never be asked to 
put a stitch in a coat. What il the use of teaching the 
theory of any trade in Ichools with such a practice in ex· 
istence ? 

In the building trade, we have masons or stonecutters who 
are not expected to set the stone they have wrought ; wallers 
who turn no arches ; bricklayerB who dress or set no stones ; 
and hundreds who could not read a drawing or get out a 
mold by which to work. Among those who &II! called 
joiners, we have men who make sashes they could not hang, 
and who never law a " mouse " in their lives. We have 
. .  fixers " who, as a rule, make nothing · they put up ; and 
• •  framers " who would not be able io perceive the same angle 

In two different positions. We have " staircase hands " who 
affect to despise everything else connected with the construc
tion of a building, and who, as a rule, look upon themselves as 
gods of wood, although they never made a circular headed 
sash in the whole course of their existence. Well planned 
houses suffer in their erection through this practice ; for the 
• •  bench hand, " who has been kept for a num ber 0 r years at 
what he can do quickest, is often necessitated to turn in with 
a crowd of " fixerB " and scrape away as best he can. 

Considering the present system, it would appear that, with 
most builders, proflt ,alone is the alpha and omega of every 
undertaking. It looks as if they do not care whether a house 
stands or falls,after it has been built and their gains counted in
to the bank. Very few have any considerations for the wel
fare of thoBe whom they employ ; and consequently, there is 
little or no reciprocation. Th" workshop. which ought to be 
conducted on the principle of a school where technical instruc
tion is imparted, u well as for the fabrication of an article 
which brings a profit, is very often superintended by a man 
chosen more for his driving qualities than for his informa
tion. 

It is seldom that a man capable of imparting what he knows 
is met with in such positions, and the generality of men in 
charge are cross and intp.mperate in their language, instead of 
being kind and considerate. As to receiving in struction, men 
are left vfJry much to themselves to pick up that which they 
woUld sMner and better understand if explained by a man 
competent to dCHIo. The language used by the generality of 
foremen, too, is very often the most abusive and sometimes 
revolting, such u no man aspiring to are spectable position in 
society should be heard.giving utterance to . The susceptible 
dull youth of one· and. twenty is sneered at if he chance to 
uk the foreman a question concerning his work, and mulcted 
out of money. or wheeled into paying for beer, for the infor
mation which he receives from his older fellow. Capitalists 
should look alter these practices, and apply a remendy, for one 
or two hours' prefatory instruction or forethought often 
saves a great amount of labor. Those wJ.w cannot see before 
them lose much time groping their way,"Ibd obviously the 
1000s is to �he employer. It is often satd�hat the workers are 
n')t expected to be thinkers. In fact, the remark is frt'quent
ly made : " You are paid for working , sir, not for thinking," 
addressed as a reprimand to those who gave such a reason 
for being caught, as the man in charge might suppose. wast· 
ing the employer's time. This is, too, without the least inquiry 
concerning the truth of the assertion. The result of this sys
tem is that men who would otherwise seek to become intelli· 
gent and useful in a general sense, lay down their minds to be
come expert at one or two things, and in many cases sharp only 
at what is called " shaping," that is, by their bustling about 
and wielding their tools j uggler fuhion ,making people believe 
they are qualified for anything. To be sure. this kind of tact 
shows a knowledge of human nature on the part of the person 
who emT'lny� it, and the present system is the chiet cause 
that lellca l l l : , ny to resort to it ; but also shows the weak
nl'D, s l l �da.lity, perhaps vanity. of those who &II! the 
victims . 

If it were the practice that the forsman was bound to caJl 
his apprentIces and men together once or twice a week, 
say for an hour, or even half an hour, at a time, and 
give them a lecture during working hours upon some tech
nical subject, hundreds would be very thankful, and wil1in� to 
subscribe to the expense. After working hourB, very many 
working men do not Ilke attending lecture halls for such a 
purpose, and they would be more at home in a class got up 
specially for themselves, and particularly when it would be 
taught where every practical appliance necessary for demon· 
stration was close at hand.- The American Builder. 

Horse va. Steam Power. 

To the EdUor of the &ientiflc American : 
I see that, on page 346 of your current volume, W. F. W. 

uks which is moet efficient, a two horse steam engine or two 
horses weighing 2,000 Ibs. , wh�n used in an endless railway 
power. The answer to this query states that ullually an en
gine of one horse power will do more work in the same time 
than one horse could do, with the advantage that the engine 
would not get tired. 

I desire to state that, frem numerous statistics from Eng
lish and French authorities for a century past, together with 
over thirty years' experience in the application and use of 
animal power as a substitute for manual labor, and numer· 
ous and exhaustive trials with all motors, ellpedally horses 
and Iteam power, I am satisfied beyond a possibility of 
doubt that any two good work horses, of two thousand 
pounds weight, can walk elgbt hours each day at the rate of 
about H miles per hour upon a moving plane at an inclina 
tion of from 13· to 1�·, without fatigue or injury,forah days 
per week for their natural working life ; and this, upon a 
well designed and constructed endless railway power, will 
cautle them to exert an average constant power equal to 
about 82,500 foot pounds per minute, or equal to 2f horse 
power ; from which must be deducted for friction of such 
power (by actual results) from 11 to 1� per cent, which reo 
duces the force transmitted and utilized to, say, 77,�50 foot 
pounds per minute, or 88,77� foo' pounds per minute for 
each horse, or 1 '175 horse power net, transmitted. These 
data &II! partially taken from the reports of trials by the 
U nlted States Agricultural Society and the New York State 
Agricultural &ciety during the put ten years. 

In regard to small steam engines, I :have always allowed 
and dedllcted (for their own friction) 25, 80,85 or �O per cent 
from their rated power for six, four, two, and one horse 
steam enginel respectively ; and a long experience has con-

firmed in my mind the correctnels of this reduction. With 
poorly designed and poorly constructed horse powers or 
steam engines. the results would be lessened, while almost 
invariably the expenses of operating them would be en
hanced in a like ratio. 

Albany, N. Y. HORACE L. EMERY. 
• . • .  a 

The MI •• I.slppl River .  

To the Editor of the &ientiflc American: 

Having noticed within the past year a number of schemes 
to relieve the shipping of the bar at the mouth of the MiAis· 
sippi river, I intend to bring before the government a plan 
for carrying vessels, not OVfJI but through the bar, in the fol , 
lowing manner : I would build a propeller to draw u much 
water as the largest ship that will be required to be towed 
through the bar. She should be as short as possibie, in 
order to be easily manipulated and not require too much 
ballast to get the required draft. In or near the bottom of 
her hold,l would place a sufficient number of immense force 
pumps, to be worked by steam. I would have five iron dis
charge pipes, of nine inches diameter, to discharge their 
water through the steamer's cutwaler, one above the other, 
well down below the mud line. The two lowest pipes are to 
point slightly down in order that the water will pus under 
the boat when she is in motion. The pipes &II! to come 
flush with the outside of the boat and to be reduced to a 
diameter of six inches at the point of discharge, to give the 
water Telocity. Then I would have three seven inch dis
charge pipes, contracted to five inches at the mouth. on each 
bow, one above the other, well down under the boat and 
pointing down and forward at an angle of 30·. Then I 
would have a row. of seven inch discharge pipes about 10 or 
perhaps 15 feet apart, along the whole length of the boat on 
each side, well down under her sides and pointing down 
and forward at an angle of 30·. Those pipes are to be con· 
tracted at the mouth to five inches diameter. I propose also 
one six inch pipe to dischRr�e its water down through or 
alongside the keel, well forward under the bow. The f88d 
or suction pipes are to take the water as near the surface as 
possible, in order to use clear water. 

I believe such a boat would tow any ship or steamer 
through the bar at the mouth of the Mississippi river with 
perfect ease and safety. She would have a perfect volcano 
under her, constantly bursting up through the mud and sand 
and leaving behind her an immeose channel. And u she 
would be constantly tearing the bar to pieces, the flbb aud 
flow of the river would in a great meuure remove the bar 
altogether. I think there is no plan by which the obstruc
tions can be so cheaply overCOMe, as one such boat will do 
all the towing both in and out of the river. 

A powerful force pum p put on board of the steamers run' 
ning above New Orleans, to throw a powerful stream or two 
un:ler their bows, would be a great assistance to them in get
ting off sand bars, where they often get stuck fast. 

Pre�que Isle, Mich. SIDNEY Coox. 

Prices oC Gaa. 
The following are the current rates for gas paid by con 

sumers, per 1,000 feet : 
Albany . . . . . , . . . . . . . .  $2.50 
Baltimore . . . . . . . . . . . $2.75 
Boston . . . . . . . . . . . .  ' .  $2.50 
Chicago . . . . . . . . . . . . . $3.37i 
Cleveland . . . . . . . .  . . .  $2 50 
Concord . . . . . . . . . . . . . .3.20 
Harlem . . . . . . . . . . . . . . $3.00 
Lowell . . . . . . . . . . . . ' . $2.75 
Manchester . . . . . . . . . . $2.70 
New york . . . . . . . . . . . $2.75 
New Orleans . . . . . . . .  $3.00 
Oswego. . . . . . .  . . . . . . .  $3.5U 

• • • • • 

Rochester . . . . . . . . . . $3.50 
St. Louis. . . . . . .  . . . .  $3.25 
Syracuse. . . . . . . . . . •  $3.25 
Troy . . . . . . . . . . . . . . . . $3.25 
W o.shlngtan . . . . . . ' .  ,3.56 
Hamih oD . . . . . . . . . •  $3.00 
Kingston . . . • . . .  . . •  $3.50 
London, Co.nada . .  ' . $3.00 
Montreal. . . . . . . . .  " $2.60 
Quebec . . . . . . . . . . . . $2.80 
Toronto . . . . . . . • . . " $2.50 

A writer in the B�ston Oulti7Jator finds that most of the 
I!O-called strained honey sold in bottles is composed as fol
lows : Cane or other sugar is melted in a decoction of slip
pery elm bark in water. Some manufacturers use. instead 
of elm, a solution of gum arabic and starch. to give it con
sistency and save sugar ; but this last does not resemble 
honey so much when dropped, u it lacks the stringy ap' 
pearance. These mixtures, with or without the addition of a 
little cheap Cuban honey, are flavored with essence, and the 
mesll is ready for sale. The only true way to obtain real 
honey is to buy it with the comb. 

e 'II. • 
To DESTROY MOLEs.-Bryan Tyson, Washiniton City, 

gives the following method for making pills to deltroy moles: 
Make a stiff dough of corn meal. mixing with it a small quan. 
tity of I:senic. Make a hole with a finger in the runways, 
drop in a Jump of dough about the size of a marble, and then 
cover over with a lump of eart.h to exclude the light. After 
the first rain, go over the field again and deposit in all freshly 
made roads. I once concluded to plant a piece of sandy 
bottom land in sweet potatoes ; but as it wu much infested 
by moles, my success depended on first exterminating them. 
A few doses of arBenic given in the way described brought 
about ilie desired result, and it WILlI a very rare circumstance 
to see the track of a mole in this piece of ground during the en
tire summer. 

. .. .  
CHARGES FOIt MACHIXE TOOLS A QUARTER OF A CENTUltY 

AGo.-The following is intereeting as showing the cost of 
work done on machine tools twenty-five years agl). We give 
the charge per day for use of tools : Large boring mill, 
$17.�0 ; medium boring mill, $12 ; large punchin� machine, 
$2� ; heavy lathe. ,15 ; small lathe, ,5 �O ; large drill, $8 ; 
medium drill, $'. M ;  large planer, $7.871 ; medium size 
planer, '�.83l- ; forge (with smith and helper), '10 ; small 
forge (with smith and helper), $5. Machinists received from 
'1.9� to '2. 1�, and boiler makers, from '1.7� to $1.90. 
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J ritufifit jmmtau. 
PRACTICAL lIBCRANISlI. cutting edge il ground so as to be used for screw· cutting than I side of this tool, the keenness being given to it by gIindin.S 

NU)(BBB III. 

BY JOSHUA. BOBB. 

THE SPRING TOOL. 

Fig. 15 is a spring tool, which is specially adapted to fin-

M.Jl5. 
�/O£ VI£W 

if for taking plain euts. 
When the akin of the metal to be cu� is unusually hard, as 

frequently occurs in cast iron, the shape of the cutting part 
of the boring tool must be such that its point will enter the 
cut firlt, so that it cuts the inside and softer metal. The hard 
outside metal will then break off with the Ihaving without 
requiring to be cu.t by the tool edge. wbile the angle of the 
cut will keep the tool point into its cut from the pressure 
required to break the shaving. A tool of thiJ description is 

C l  
TOP VIEW 

[_l 
ishing sweeps or curves, and may be used on eitber wrought 
or cast iron, or b rass ; the only difference in shape required 
to fit it for such various uses is to give it less top rake for 
cast tban for wrought iron, and less for brass than for either. 
The fillcrum off whioh it Iprings is at the point, a, becausl! 
that is the weakest part (sinoe the cutting edge, B, is at a 
leverage to a) ; tbe line of spring of the edge, B, is therefore 
in the direotion of 'he dotted line, a, which is away from its 
cut, so that it will give way to the metal rather than spring 
into it, which oausel it to recede from the harder and apriog 
into the lofter partl of the metal, rendering its use unadvisa· 
ble except for finishing Cllrves, whloh it will do more amooth
ly and cleanly than aoy other tool, especially when necessity 
compels it to be held far Ollt from the tool pOlt. 

.Fj18. ___ --- ? 
;::it------' 

represented in Fig. 18. a il the point of the tool, and from 
a to B is the cutting edge ; the dotted lines, /J and D, repre· 
Bent the depth of the cut, /J being the in.ide skin of the metal, 
suppOBed to be hard. 

The angle at which the cutting edge stands to the cut 
causes the pressure, due to the bending and fracturing of tbe 
llhaving, to be in the direction of Il, which keeps the tool point 
into its cut ; while the resistance of the tool point to this force, 
rea6ting upon the cut, from a to B, cauSel the hard skin to 

away the edge, C, so that the top face, from C to a, is an in
clined plane, a being the apex. This tool should be 10 placed 
that the point, B, cuts a little the deepest, and the cutt!ng 
edge at the point, D, is clear of the cut, the ooly considera
tion with reference to it is how much rake to give it on the 
face, from C to a, which Ihould be less for cast iron than for 
wrought iron, and more when the metal is soft than when 
it is hard. Its spring does no(affect it  to any degree, lince 
i* spring! vertically and in a line with the face of the cut, 
and not laterally and into it. 

BORING TOOLS. 

Standard bits and reamers have superseded the Ule of 
boriog tools for all special and many other purpolel, but there 
are n umerous ca.les where a boring tool cannot be dispensed 
with, especially in repairing shepi and for promilcuoul 
wOlk. 

The boring tool ia very sublervient to Ipring in conae
quence of itl ol1tting edge being in most instancell far out 
from the tool post, and also from th� Bligbtness of the body 
of the tool when used to bore holes of a comparatively small 
diameter. 

It should, when used for wrought iron, always be placed 
so that its ol1tting edge is a little below the oenter of tbe bole, 
in whicb case the botto m of the body of the tool is liable, in 
Imall holes, to bear against the bottom of th e hole, unless 
the cutting part is made to be a little below the center of the 
body of the tool, rendering it rather difficult to grind on the 
top face ; it is not. however, imperatively necessary to grind 
it tbere, lince it ca.n be shlilpened by grinding the side faces ; 
and the advantage gained by being enabled to get, into a giv· 
en sized hole, a stouter tool than otherwise could be do nt', 
and, as a result, to take deeper and more nearly parallel cutl 
(for these tools generally sp�iog off their cut at tbe back end 
of the hole, leaving it taper unless-soveral light cuts are taken 
o nt) more than compensates for the extra wear of the tool, 
conseq uent upon being able to grind it upon one part only. 

Fig. 16 represents � leotion of a boring tool, al above de· 
scribed, for ule on wrought iron. a is a lection of the body 

of the tool ; B is the cutting part, and C is the outlioe of the 
hole to be bored . 

Very little bottom rake need be given to the tool, so that, 
when it Ipring! from the preBBure of the cut, it cannot enwr 
tbe cut deeper tban il intended, be �a.use of the .ide rake 
coming into contact with *he side of the hole. It may, how· 
ever. possess a maximum et top rake. 

Boring tools for cas� iroa. require less top and more lide 
rake, and to be placed at the center of the work or even a 
little above the center. For brass, the cl1Uing point, B, 
Ihould have no top rake ; and if the tool jars or chatters, as 
frequently occur&! in cutting a groove, it  muat be made as 
shown in Fig. 17, a being a section of the body of the tool, B, 
the cutting part, and C the outline of the hole. B, being the 

owellt point of the top face, posselBel negatlve top rake, and 
a correlponding tendency to Icrape rather than cut keenly. 
The point, B, should always be above the center of the hole, 
so that, in Ipringing, it will spring away from and not into 
its cuJ;. LeBl top rake is required, if the point, B. of the 

break away.-
. 

When a cut il being taken which is not sufficient to clean 
up or true the work, less top rake must be given, as a very 
keen tool loses its edge more q llickly than one less keen. 
The reason for taking the rake off the top of a tool is that. 
if it were taken off the bottom, the cutting edge would not 
be 10 well supported by the metal. and would have a tenden
cy to scrape, which rule applies both to inside aDd outside 
cuts. For brass work, top rake is never applied. because it 
would cause the tool to jar and cut roughly, bottom rake 
alone being sut»ent to giVE> a tool for brass the requisite 
keeDllels. ,�: 

Fig. 19 Ihows a front tool for brass, concernlbg which no
thing requirel to be said,  except that it cannot be made too 
hard, and that the top face must have negative rake when 
the tool point, is held far out from the tool post. 

SIDE TOOLS. 

Side tooll for iron are lubject to all the principles already 
expla.ioed as governing the shapes of front toolll, and differ 
from them only in the fact that the cutting end of the tool 
is bent around to enable the clltting edge on one side to cut a 
face on the work which stands at right angles with the 
straight cut. A front tool il used to take the Itraight cut 
nearly up to the shoulder, then a lide tool is introduced to 
take out the corner and cut the side face. 

A Iide to'll, whose cutting end is bent to 
the left, as in Fig. 20, is called a left· handed 
side tool, and one which is 'bent to the right, 
a right-banded side tool. The cutting edgel, 
a and B, should form an acute angle, 80 
that, when "the point of the tool il cutdng 
out a comer, either the point only or one 
edge is cutting at a time , for If both of the 
edges cut at once, the Itrain upon the tool 
causes it to Ipring in. 

The form of lid e tool shown in Fig. 20 is 
that moat desirable for all work where it 
caD. be got in : and in the event of a side 
face being very hard , it POBlelBeI the ad
vantage that the point of the tool may be 
made to enter the cut first, and, cutting be-

neath the hard lkin, fracture it off without 
cutting it, the pressure of the Ihaving on the tool keeping 
the latter to its cut, al shown in Fig. 21 . 

TOP VIEW 

a is the cutting part of the tool ; B is a shaft with a collar 
on it ; /J is the lide cut being taken off the collar, and D il 
the face, IUpposed to be hard. The cut is here shown al be· 
ing commenced from the largest diameter of the collar, and 
being fed inward. 80 that the point of the tool may cut well 
beneath the hard face, D, and 10 that the preslute of the cut 
on the too! may keep it to its cut. as already explained, but 
the tool will cut equally as advantageously if the cut is com 
menced at the ImalleBt diameter of the collar and fed out 
warda, if the akin, D, is not unullually hard. 

For cutting down lide faces where there is but little room 
for the tool to pus, the tool ahown in Fig. 22 ill UledI a be
ing the cutting edge. Not much clearance is required on the 

The belt form of side tool for cutting brass is the diamond 
point, presented io  Fig. 23, a a being the cutting edges. It 

SECT/OllAr 8. 

require. but little side rake upon 
either the top or side face, and, when 
held far out from the tool post, 
Ihould have the rake taken off the 
top to prevent it from IIpringiog. In 
grinding it, grind only the end 
(rounding off the cor.o.er slightly). so 
as to preserve the bend upon the end 
of the tool, which is placed there to 
give it clearance. It will take a pa . 
rallel cut equal1y as well as a side 
one, and for Ilmall work can be used 
to advantage for both purposes. 

----------� .... . ,� . .. -----------
Vibrations ot' Llquld Surfilces. 

BartMlemy has lubjeoted to investigation the undulations 
which are produced upon liquid surfaces when these are 
thrown into vibration. The best results were obtained 
wh en the vessel of liquid wall placed upon the resonant case 
of a tuning fork. Similar results were aho

' 
obtained upon 

the sounding board of a piano. In this way the lurface of 
the liquid assnmed a fixed oondltion of elevation and de
pression, the result of uniform vibration over Its entire 
area. Rectangular vessell give two sets of brilliant lines 
parallel to each side, formed by the ridges of the waves. 
Between these are less luminous lines produced by the 
hollows. Bright points are formed at the intersections of 
both. AI! the movement diel away, the linea parallel to the 
shorter sides disappear firlt, leaving those parallel to the 
longer ; though sometimes components of both are left, 
forming zigzags diagonally across the surface. From his 
experiments Barthelemy deduces the following laws : 1st, 
the breadth of the undulations is inversely as the number 
of vibrations ;  and 2d, the distance between t wo linel pro
duced by the same fork is independent of the d ensity of the 
liquid. The figures given by circular m asses of liquid con
sist of equidistant circular lines intersected by radii equally 
equidistant, thus giving trapezoidal forms with curvilinear 
baBel. If the fork touches the vessel, a cross of no vibra
tion appears, correlponding to the nodal lines of this vessel. 
As the vibration ceases, two oppolite lector. dbl8ppear and 
the two alternate ones remain. By placing land on the 
surface of the mercury and then coveriog it with water, cir
cular lines are formed and also the crOIS of no vibration , the 
Band gathering in heaps at the vibrating parts. Trlaogular 
veBBels give lines perpendicular to the Iidell, forming 
brilliant hexagons, the centers of which are the angles of 
fainter hexagons, having the radii of the first Bet for lides. 
AB the motion lessens, only one let of lines persists, and the 
surface is covered witl!. rectilinear waves perpendicular to 
one of the bases. Elliptical vesBels give figures of exceed. 
ing beauty, the lines having reference to the two axes of the 
ellip&e. The autbor calls attention to the gE-neral characler 
of these wave surfacel. In, the basin of a fountain, in the 
wavel!l of the sea, these forms are recognized. Even in the 
sand on the sea bottom they can be traced. Certain lineB 
thus made gave on measurement 2'6 vibrations per second. 
They may be seen 300 feet from the beach and at a depth 
of 25 or 30 feet. So, out of the water, the sand cn 
the beach was found to have taken theBe forms . thul sug
gesting that the air itself was capable of limilar vibration . 
So also clouds are arranged often in parallel bandll, being 
being then considered a precursor of fine weather. Even in 
geology, the author thinks certain regular and equidist.ant 
foldinge of Itratified rocks evidence of analogous vibrations. 
The ventral segments of a liquid Tein, M. BartMlemy 
thinks, are produced by the vibration of the liquid ' mass 
upon which it falll reacting. upon it. And he makel an 
iogenloaa application of theBe facts to acconnt for the phe
nomena of stratification produced by electric discharges in 
rarefied media.�An. Ohim. Ph1l8. -American Journal of 
&ienee and Arta. 

. .... -
L. P. R lIayl " I  have run a piece of maclainery in rawhide 

boxes for fourteen yeaI'I without oil ; it is good yet and tuns 
at 4,500 per minute. I put it in while Boft, and let it remain 
until dry." [We are glad to receive notel of thll kind, giv
ing reault. of actual practice. Nearly every one of our read
erl could Bend lome information that would be valuable. ]  
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STEVENS' IIlPROVED RINGE. 

The invention represented in our engraving is a hinge, 

which is shown applied to the door of a safe, for which pur· 

pose it is especially well adapted. Upon the casing or body 

of the safe is cast, or otherwise attached. a socket. A, into 

which passe8 the pin, B. The latter is held iu place by the 

Bcrews sbown in the sectional view, Fig. 2, and which have 

their heads within the safe. Iu order to remove the door, 

these screws are taken out ; and a punch. pusbed down the oil 

hole, C, speedily forces out the pin, B, in case the same should 

stick. The top of the door is then moved out a little, when 

the lower hinge, D, is readily lifted out of its socket, E. F 
is Ii. set screw, provided to prevent the door from sagging as 

the tenant of the lower hin '!'! w� " r ' n�"y 

This invention is quite simple and easily applied .  while it 
appears to be substantial and secure. Patented December 
30, 1873, by Mr. Wm. F. Stevens, of Melrose. Mass. , who 
may be addr6l!sed for further information. 

• ••• •  
IIlPROVED PATEBT GABG SAW TABLE. 

This is an invention specially add.pted to meet tbe wants 
of users of fiooring machines, who have found difficulty in 
lIupplying material, sawn in strips from mixed widths of 
boards, fast enough to keep the flooler in opel'lf.tion. A 
good macbine of the latter description should plane and 
match from ten to twelve thousand feet, broad measure, of 
{our to six inch fiooring, in ten hours ; but it is hardly p08si. 
ble for a man to saw more than from six to eight thousand 
feet, into strips, in the same time and over a single saw. 
Hence it is eitber necessary to buy strips 
prepared at the saw mill (and these are 
rarely accurately sawn), have two saw 
tables for tbe floor er, or else not work the 
bt Lsr up to its full capacity, none of 
which ale economlo.!.l operations. Made 
on an ordinary saw table, strips are pro· 
duced in var ying sizes j and perbaps after 
some hOUTS work, not enough of any one 
s'ze can be sorted out to keep the match
ing machine at work, thu. involving 
changing the apparatus 10 frequently as 
to prevent its perlorming i ts full amount 
of labor. 

The device illustrated in the annexed 
engraving is claimed to meet the require. 
ments above indicated. It is able to pro
VIde a supply F ufficient to keep two 
matchers constantlY at work. Two saws 
are used for slitting the lumber into 
Btrips of suitable w idth ,  one of whicb . 
A, Is SECUl€d upon the arbor rigidly, and 
the otber, B, is attached to a sliding and 
revolving sleeve and collar. This sleeve 
is provided with grooves to receive Bab· 
bitt metal, and works within a jonrnal 
box wbich slides with it, aud , besides, 
has a longit udinal channel to receive tbe 
feather by which it is made to revolve 
with the shaft while still 1I1Ioing freely 
along the same. The lower part of the 
box is provided with a downwardly ex · 
tending arm, at the end of which is an 

strips and carry them forward, thus acting also all feed roU· 
ers to guttie the strips truly through the machine. The up
per roller ill made yieiding by the application of the weight, 
G. It will be observed that no feed rolle, s are ueed to h')ld 
the lumber before the same reaches the saw ; and by such ar
rangement, the operator;is enabled to see, whpn the end of the 
Umber is placed upon the table, whether the sliding saw or 
gage should be removed, so that all the material in the plank 
may be utilized. 

The arrangement of two rows of notches, into which the 
hand levers'are dropped to hold them securely in any posi
tion .JrlU be readily understood from the illustration. The 
feed is driven from the saw arbor. so that a Blip of the dri
ving belt checks the feed correspondingly. 

Though the machine is designed especially for planing 
mills, we are informed that it can be used as a strip machine 
in small saw mills, and the method of holding and moving' 
the movable saw can be advantageously used on all the dif· 
ferent makes of gang edgers. The gage can also be ap
plied to the ordinary single saw table. The speed is from 
2,500 to 3,000 revolutions per minute, and we learn that over 
20.000 feet of dimension stuff can be made in a day from 
miscellaneous lumber, and a much larger amount from stock 
boards. 

Patented August 12, 1873. For machines address the Erie 
City Iron Works (eole manufacturers of the apparatus for the 
United fitates), or George Carroll & Brother, Erie, Pa. For 
right to manufaciure in Canada, address John McIntosh, To
ronto, Ontario. 

• ••• • 
The WeldlDK oC Iron. 

When two pieces of ice are rubbed against each other, fu· 
sion take place between the surfaces of contact, at a temper. 
ature below zero. As soon as the pressure ceases, solidifica· 
tion is again produced and the pieces are welded together. 

It seems to me that the welding of iron is 8. phenomenon ex· 
actly similar. The two pieces of iron are brought to a white 
heat, that i8 to say, more or lel\2 near to the fusing point. 
The repeated blows of the hammer, or the pressure of the 
rolls, lowers the point of fusion and causes a superficial lique. 
faction of the parts in contact, and thus welds the masses to· 
gether ; and tbis, because, like water, iron dilates in passing 
from the liquid to the solid state. Many other metals are 
similarly endowed ; they all therefore may be welded like 
iron, if other conditions do not come in to oppose the mani· 
festation of thitl property. Platinum welds easily at a white 
heat because its non·oxidizable surface, like that of ice, 
takes on a superficial fueion. To weld iron SUC'.l6safully, it 
is necessary ihat its surface should be clean, that is, free from 
oxide. Iron containng phosphorus welds more easily than 
pure iron, because its point of fusion is lower. Steel, which is 
more fusible still, welds at a lower temperature than iron, 
but the procesa is a more delicate one. Silver, roo. like iron 
and platinum, has the property of expanding whl>n it solidi· 
fies ; but as it melts at a cherry red heat, it is easier to form 
it by casting than by welding. Bismuth and zlno are always 
included in the same class ; but they are 80 very brittle near 
their {using points that no one would think of attempting to 
weld them either by hammering or pressure. Iron in weld
ing, therefore, only follows the ex ample of water. 

CARROLL'S PATEHTlilGAHG SAW TABLE, 

eye to receive a guide rod, which extends transversely across I The fibrous state of iron is not a normal and regular one 
the macbine. A mortise is made tbrough the arm, between Ali crystaline iron, if tbe cTystals are not too hard, breaks 
the box and the eye. to reCeive a lever which is pivoted at with a fibrous structure, if time be given, in the breakiBg, 
one end to the frame and terminates at the other with a for these crystals to be drawn out into fibers. Iron which is 
handle, C; convenient to the operator. By means of it his lever fibrous is only iron in which the primitive crystals, surround
the arm, and with it the sliding sleeve and saw, B, is moved ed by very thin films of slag-and thus separated from each 
nearer to or further from the fixed saw. A, in order to govern other-have not been welded together during the rolling, but 
the diatance between Baid saws, and hence the width of the have been elongated into wire •• A bar of .uch iron resembles 
strip. At D is a gage which may be adj usted to any desired a bundle of wires in its resistance to fraction, but it bl'el,ka 
distauce from the screw, A, .by means of tbe hand lever, E with a granular fracture when expOied to a tranaverse blow, 
wbich communicates with a eliding pleeve traveling on a suddenly applied. -H. Jorda't. 
guide rod,  which sleeve is suitably connected with the gage. • ••• • 

The carrying or guide rollers, shown at F, grasp the saWIl FOB & marking fluid, IllIe coal tar dinolvad in naphtha. 

DAVIS' IIlPROVED lIYDRANT. 

The hydrant represented in the annexed engraving is  
claimed to prevent freezing and waste of water. It  is of du
rable constluction, and ill self· closing. The valve is not lia
ble to become choked with dirt, as the passage of the water 

serves to clean the orifice, while the pressure of the fluid 
keeps the valve down. 

A is a cylinder or chamber, sunk in the well and provided 
with a piston. B. thE> rod of which connects with the handle. 
C. D is the eduction pipe, having a suitable discharge noz
zle, as shown. To this pipe ill attached a guide plate, E, 
Fig. 1, which may be adjusted to variouB elevations by means 
of a clamp screw. On the piston rod is a fixed disk, between 
which and the plate, E, a ppiral spring, F, is extended. The 

latt u,being stretebed when the hand lev
er is deprEssed and the piston, B, raised, 
will retract and throw down the pi�ton 
into place as soon as the force on the 
lever is remitted. G, Fig. 2, ls a gravi . 
ty valve, having a subjacent slotted 
tube and an upper head working in a 
guide. As the piston rises, the valve is 
carried up until the elotted tube re
ceives, through tbe inlet pipe, H, a sup
ply of water, which ill then forced up 
through the eduction tube, D, and dis
charged. The ohamber, A, is thus kept 
always in a condition to receive the 
wat lr tbat may be left in the tube, D, 
after the fiow has ceased from the 
spout. 

I is a leather or flat flexible ring that 
13 secured to the valve by a metal ring 
or pin. and which acts, in case of gravel 
or other. obstruction, settling between 
the valve and its seat, as an auxiliary 
valve, being forced by the preSSllre of 
the superincumbent water to cover any 
crevice made and to form a watertight 
joint. 

Patented through the Scientific Ame. 
rican Patent Agency, April 28, 1874. 
For further particulars regarding sale 
of patent rightp . licenses. etc. , address 
the inventor, Mr. John T. Davis, 1,212 
Eleventh street, Southeast, Washing. 
tOll. D. C. 

• ••• • 

WIBE WOBMB.-These are found in the greatest quanti 

ties in fresh new loam, just brought from the field , and such 

soil, when used for valuable pla.nts, should be r.arefully ex· 

amined, and the wire worms clushed ; their brownieh red 

bodies are easily seen. Mr. 'l'illary writes to the Garden that 

slices of potatoes or lettuce stems will likewise 8Iltice them 

where t bey are numerous. The slicell should be placed un· 

der ground, and then frequently examined. He saved a bed 

of seedliDg gla.dioluses that were planted in some new loam, 

which, hR found afterwards, swarmed with wire worms. by 

placing slices of potatoes and lettuce stalks in the ground af 
ter he found that lIome of the plan.ts were bgging. 
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THE ROYAL GARDENS AT CASERTA, ITALY. 

Most of our readers are familiar with the chief features of 
the Italian school of landscape gardening, the broad plateaus, 
the artificial lak:e" and waterfalls, and especially the formal. 
ity of shape shown in trimming the edges and rows of trees. 
Of the pleasure grounds attached to the palace of Caserta, 
the country residence of the late King of Naples, we here· 
with publish a view. extracted from The Garden. Our con· 
temporary, in deecribing the scene, says : "  You enter throngh 
a huge royal palace, which 8eems admirably suited for ac· 
commodating several regiments of life guards, when the 
II06ne depicted in the illustration meets the eye-the huge 
cascade facing a distant hill covered with evergreen oak. 
Good as the engraving 18, it can give little idea of the enor· 
mous length of these garden waterworks, long and well 
constructed stone reaches of deep clear water, broken here 
and there by falls, which are embellished by a rich display 
of sculpture and statuary. But, before reachillg the water
work�, we have to traverse a very large space by habit called 
a garden, but which is simply a huge expanse of turf, on 
which stands clumps and squares, and 4venues of trees. We 
have to approach these closely to see what they are composed 
of, for all are either clipped or mown, or in some way muti· 
lated , till they lose all individual character, and merely form 
iTreg-ular walls of vegehtion. Under one of the falls, there 
is a vast covered way, with well constructed rocky walks and 
walls, and here. the maiden·hair fern grows everywhere as 
freely i.e meadow grass ; it ventures out from the moist and 
Ilhaded grottoes, and creeps ilIto the eyes and ears of the 
spoutin g  sea monsters outside in the sun-the only trace of 
life or Nature near. The distressing effect of all this gradu. 
ally passes away, for one of relief, as the base of the great 
inegular (but also artificial) cascade is reached, till the eye 
dwells happily on the hills around, densely garlanded with 
evergreen oak. All this kind of art comes from allowing the 
• pace intend� for 8. garden to be converted into an open air 
gallery for the exhibition of architecture, sculpture, etc. , 
mostly of a mediocre, and often of 8. feeble or ridiculous 
character. Let us not, however, delude o\Uselves into the 
belief that, in creating such scenes, on either a large or small 
scale, we are making a garden. There is at Caserta, how. 
ever, an example of one phase of real gardening which will 
repay the visit. It is what is called the English garden, a 
large piece ot diversified pleasure grolmd, with many trees 
allowed to assume their natural development. Towards the 
end of the last century this garden was planted, and with a 
very happy result. The great geometrical district, so to say, 
gives one an id1la that the region is not a fertile one ; this is 
at once dispelled on entering the Engl ish garden. The ceo 
dars, cypresses, and deciduous trees have attained great size 
and beauty, and grow in stately groups, with open spaces be· 
tween . so that their forms may be seen. Here is the first 
camellia ever introduced Into Italy, where the plant is now 
so abundantly grown. and whence we get most of our new 
varieties.  It is a specimen of the single red, now in full 

bloom, and about 20 feet high and 15 feet through. The 
camphor tree is seen in fine health here, in specimens nearly 
50 feet. The gard�n is enriched by some grand cork trees, 
which may give many visitors a fair idea of what a noble 
tree this oak is when fully developed. The trees are huge 
in stem, picturesque in their branching, and about 80 feet 
high. Some of the scarcer pines attain much perfection 
here, as, for example, the Mexican (p. Montezuma). which is 
60 feet high. 

• • •• • 
The Po .. lbllitle. of' Future Discovery. 

be made in psychological and mental sciences. T wo men will 
set in baths filled with chemical liq uids. One of them may 
be in Denver and the other in Montreal. A pipe filled with 
the same liquid will connect the two vessels, and the fluid will 
be [10 sensitive that ear.h may know the other's l houghts. In 
these coming days, our present mode of telegraphing will 
b3 classed with the wooden ploughs of Egvpt, and people will 
look back to steamships and locomotives 80S we look back 
to sallboats and stage coaches. II 

• ••• • 
O DICAL NOTES. 

A striking illustration of the popular lack of scientific 
reasonillg is to be found in an editorial which recently appeared Cholera. 

iu the New York He1'ald as follows : There may come another cholera scare this year ; certainly 
"The wildest imagination is unable to predict the discoveries there will come one before many years. Some doctors think 

of the future. For all we know, families in the next century the scare worse than the disease. At any rate, the nervous 
may pump fuel from the river and illuminate their houses depression pruduced by reading and kearing alarming stories 
with ice and electricity. Iron vessels, properly magnetized, is a well proven semi·cause of death. by diseases which af· 

may s&il through the air like balloons, and a trip to the Rocky fect the nervous system, whether alone or conjointly with 
Mountains may be made in an hour. Perhaps within fifty other disorders ; and sometimes light ones are aggravated to 
years American grain will be shot ilIto Liverpool and Calcut. the bitter end by imagillary fears. Knowing the force of 
ta through iron pipes laid under the sea. By means of con . this fact, as all experienced people do, it seems a happy thing 

densed air and cold vapor enginea,excnrsion parties may travel to find an antidote, as far as cholera scares are concerned, in 
along the floor of the ocean, sailing past ancient wrecks and the following statement : Dr. Blakiston says, in the London 
mountains of coral. On land the intelligent farmer may turn Medical Times and Gazette, that it has been fully proved in 
the soil of a thousand acres in a day, while his son cuts wood the Paris hoapitals that cholera is not communicable by 
-with a platinum wire and shells corn'by electricity. The mat. the breath of the patient, or by contact . with his body 
ter now conia.ined in a New York daily may be produced ten during life or after death. Most of the " stiffs,"  as they are 
thousand times a minute, on little scraps of pasteboard, by called in technical vulgarity-that is, the subj ects of dis sec
improved photography, and boys may sell the news of the tion-were for many months victims of cholera in Parls,and 

world printed on visitillg cards, which their customers will yet no doctor and no student caught the disease. Th erefore 
read through artificial eyes. Five hundred years hence a let no timid person have any fear about the infection of air 

musician may play a piano in New York connected with in. or touch, but remember that the germs of cholera have been 
struments in San Francisco, Chicago, Cincinnati, New Orleans proved to be propagated through the dejecta (voidings in any 
and other cities, which will be listened to by half a million of way) which come in contact with water or food, possibly 

people. A speech delivered in New York will be heard in- with air much breathed, though this is not fully shown . 
stantly ill the halls of those cities ; and when fashionable audi- Valerian In Dlabete8. 

ences in San Fraucisco go to hear some renowned sillger, she Dr. Bouchard says extract of valerian is a powerful agent 
will be performing in New York or Philadelphia. in dimillishiDg the elimination of urea and waste of tissue 

In �he year 1900 a man may put on his inflated overcoat, seen in diabetes. He adds a curious fact, observed in long 
with a pair of light steering wings fastened to his arms, and practice among the Indians of Lower California. The war
go to Newark and back in an hour. All the great battles will riors, before enterillg on an expedition, go through a course 
be fought in the air. Patent thUBderbolts will be used instead . of valerian regimen for a month, to get themselves into a 
of cannon. A boy in Hoboken will go to Canada ill the fami. fatit;ue·supporting condition. This fact suggests another, 
ly air carriage to see his sweetheart, and the next day his fa. concerning the Peruvian Indians, who are able to go with. 
ther will chasten him with a magnetic rebuker because he did out food for five days, under a burdensome journey , when 
not return before midnight. The time is comillg when the well supplied with the juice of the plant, so extensively 
Herald will send a reporter to 86e a man reduce one of the used in that country, called coca. It seems to us that coca 
Rocky Mountaills to powder in half a day. Skillful miners and valerian might be used in thickly settled countries &A ar· 
will extract gold from quartz as easily as cider i s  squeezed ticles of medical nutrition, to say nothing of their possible 
from apples. A compound telescope will be invented on en. value as substitutes for food of the common sort among the 
tirely new prillciples, so that one may see the planets as dis. very poor. 
tiDctly as we now see Staten Island. Microscopes will be PolsonlnK by Hydrate of' Chloral. 

made IlO powerflll that a particle of dust on a gnat's back will In the case of a man who took six d rams of chloral to com· 
appear.larger than Pike's Peak:. And marvelous progress will mit suicide, electricity was first used to induce regular 

TRB :&OYAL..c,GA&DBJlSAAT CASE:&TA,:';:'ITALY. 
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e 
breathing, and then subcutaneous injections of nitrate of 
Itrychnia to stimulate tbe heart's action. Finally the po.. 
tient awoke, quite refreshed, thirty-two hours after swallow· 
ing the chloral. 

A Good Disinfectant . 

A very weak solution of permanganate of potash is an ex' 
cellent disinfectant for light purposes, such as rinsing spit. 
toons, neutralizing the taint of diseased roots. cleansing the 
feet, and keeping the breath from the odor of tobacco smoke. 
Permanganate is not poisonous. 

A Preventive for Lead Polllon. 

Any soluble salt of lime (if plaster of Paris or gypsum is 
used,there should be added a little saltpeter or sal ammoniac) 
in tbe most minute quantity prevents the oxidation of lead 
in contact with water. Therefore it would be well to put a lit· 
tIe chalk into wells which have leaden pipes, also in leaden 
beer pipes and other conduits, it people will use them. Per
haps it would be better to dip leaden pipes in a moderate so
lution of sulpburic acid (oil of vitriol) before using, and to 
dip the common soldered tin cans for fruit in the same, in 
order to form an insoluble coating of sulphate of lead. For, 
all wiseacres to the contrary, every good chemist knows that 
lead is easily oxidized :by pure water, and still more so by 
water containing carbonic a �id ; and since lead is a cumu· 
lative poison, a very little of it at a time, taken into the sys· 
tem for weeks, months, or ye9.rs, will be sure to produce 
some ugly diseage, like neuralgia, painter's colic, hardened 
liver, or paralysis, the frequent foe of the aged. 

Improved! Mustard Poultice. 

The Medical Brief says : In making a mustard plaster,use 
no water, but mix the mustard with white of egg, and thll 
result will be a plaRter which will draw perfectly, but will 
not produce a blister, no matter how long it is allow'ld to reo 
main. 

Anlilsthe8la. 

At Bellevue Hospj.!a.l, bromide of -potassium, 80 grains pre. 
vious to administering sulphuric ether and the same dose as 
soon as the patient can swallow after the administration, is 
now regularly resorted to. The effect is to prevent the VOla · 
iting which so commonly follows the use pf ether. 

• • • • •  
THE CONVENTION OF THE CIVIL ENGINEERS. 

The sixth annual convention of the American Society of 
Civil Eogineers was recently held in Tammany Hall in this 
city. About 100 delegates appeared , representing the prin
cipal cities in the country. Colonel Julius W. Adams,Presi
dent of the society, presided ; and in the course of the pro
ceedings, a memorial was adopted urging upon Congress the 
necessity and importance of a series of complete tests of 
American iron and steel. We give below abstracts of the 
papers read. 

Captain James B. Eads said that 
UPRIGHT ARCHED BRIDGES 

can be more economically constructed for railroad purposes 
than is possible with tbe suspension system, no matter what 
the lengtk of span may be . He said that it is entirely pIac· 
ticable to brace the upright arch more effectually, and with 
equal, if not greater, economy,than is possible by any known 
method of stiffening suspension bridges. By any method of 
girder construction hitherto known,it is impossible to span a 
clear opening of 500 feet with less than three times the dead 
weight of the arch in the proposed system, with equal 
strength of girder and with the same material and allowable 
IIt:ra.1n. 

The objection to the combination of wood and iron in 
bridge construction, owing to the difficulty of repairing the 
bridge, does not exist in this method. In all others, the 
wood is either under tension or compression, and therefore 
difficult to be removed without endangering the stability of 
that arch, or of any other one of the series ; for it is plain 
that,if any temporary weight were placed on the floor which 
would equal the weight of the ('oros to be removed, the equi
librium of the whole series wouM. be undisturbed by tbeir 
removal so long as the whole bridge remained unloaded. In 
repairing, it would never be necessary, however, to remove 
any one cord entire at once, but only to replace such pieces 
as were found defective. 

Mr. Francis Collingwood read a paper on the 
ANCHORAGE OF THE EAST RIVER BRIDGE. 

The front face of the Brooklyn anchorage is 930 feet back 
from the center of the tower. The length of the base is 132 
feet, and extreme width , 119 feet 4 inches. It consists of a 
timber platform of three feet thickness, tboroughly bolted. 
Below this platform are bearers, placed longitudinally with 
about nine feet spaces,the bottom of these being at the level 
of high tide in the East River. The extreme size of the ex
cavation at the bottom was 122 feet 4 inches wide at the 
rear, 112 feet and 4 inches at the front, and 135 feet long. 
This space had to be excavated entirely to a uniform level 
before the foundation could be started ; and the problem 
wall to so support the banks as to effectually prevent damage 
to surrounding property, and at the same time not have the 
bracing interfere with the free movements of workmen, or 
with lowering or placing the timber and stone in position. 

All materials for the anchorage had to be brought 1 ,000 
feet through crowded streets from the dock at the river,and 
it was also desirable to trRnsport the same from the excava· 
tion to the yard at the pier for storage. 

The form of the masonry throughout ill in plan the same 
as that of the foundation, the stone work being set back 18 
inches all around from the edge of the platform. There are 
a leriel of offsets at the bottom, but its general form In ele· 
vation is that of a truncated pyramid with lidell battering 
above ground half an inch per foot rise The top of the mo.· 

sonry is also the grade line of the bridge, and has an eleva· 
tion of 89 feet at front, and 85 feet 9 inches in thll rear. The 
front portion is divided into three parts. The central of 
these will support and Contain the two central anchor chains. 
Between this and the two exterior walls are spaces arched 
over to support the roadway above. Sin�e diagonal braces 
could be used, this determined the use of two lines of through 
longitudinal bracing and six lines of throngh transverse 
bracing. At the intersections of the main lines, square tim" 
ber piles were driven, before the excavation was begun, to a 
depth of about three feet below tide. The excavation was 
then started at the highest point, and the first stringer, etc. , 
put in. After this was well under way, the second range of 
sheeting was started on the opposite side and ends, and be' 
fore the pressure had become severe the braces between the 
heads of the piles were put in in each direction. In this way 
the work was carried down progressively, the excavation in 
the central portion being in every case the last removed. 

THE EXCAVATION. 

In driving the lowest range of sheeting, great difficulty was 
found in penetrating the fine, compacted sand below the wa· 
ter line. After trying several devices, it was decided to use 
a water jet. For this purpose a small rubber hose was pro. 
vided, having a three quarter inch jet from pipe four feet long 
for a nozzle. This was attached to the city works, and by its 
use �he planks were forced down very readily. Six inches 
below'tid&was the average depth driven. To overcome the 
last two 1eet of the-e"l:cavation, it was necessary to pump the 
water out of the pit ; and the question arose as to the size 
of pump required. To solve the q uestion appropriately the 
following experiment was tried : A piece of 18 inch sewer 
pipe was set down into the eand at the bottom of the pit. The 
sand was then remove:! from the interior and the water bailed 
out. The time and d epth below and top was then noted, and 
when nearly filled the time was again noted. together with 
the increase in hight. The average head under which the 
water entered did not exceed six inches, and it was thought 
that this would probably be as great as it could ever be 
around the sheeting, and, taking the relative perimeter of the 
two as a basis, to be pumped about 80 gallons per minute. 
At a time afterward�, when the pump was in regular working, 
the amount discharged was found to be 60 gallons per min· 
ute. This method would no doubt be safe in similar cases 
where no springs in the bottom were to be apprehended. The 
maximum pressure upon the eand underneath, caused by the 
complete structure, will be about 4 tuns per square foot. 

The only remaining point of interest was the method tak
en to lower the four anchor plates into the pit. These were 
massive castings. 17t feet by 16 feet and 2i feet deep (over 
all), and weighing 53 tuns each. For this purpose, an 
excavation 20 feet wide, with slope of two to one, was made 
In the rear, and a hole cut through the shet-ting. In this tim
ber ways were laid, and two sticks were also bolted to each 
of the plates, for sliding pieces. They were then lowered by 
tackle without trouble. 

Abstracts of several other interesting rapers will be given 
in our next. 

• • •• • 
Metallic B ed.tead •. 

The works of Mr. S. B. Whitfield are situated in Watery 
lane, in the Coventry road, Birmingham, Eng. They are 
called the Gladstone works, and occupy about 8,000 square 
yards, of irregular parallelogram, and are built on three of 
the sides. 

First, we go into the cutting shop. Here the angle iron, 
round irons,and rods are cut into the lengths required for the 
parts of the bedstand. As many as 200 or 800 different lengths 
are required for the various parts. The rods are brought 
in bundles, and are cut by a machine worked by steam, &B 
many as five rods being cut by one movement of the cutting 
press. Thesl:l are for scrolls and otber ornamental parts of 
the bedsteads. When the angle rods have been cut, they 
are then stamped straight by hand· worked presses. They 
are next passed to lads by whom they are studded, and 
on these studs the laths are put when the bedstead is made 
up. All these processes are executed with great precision, 
as all the parts of tbe same kind of bed stead are interchange ' 
able, and the greatest exactitude il required in every part of 
tbe work. 

From the cutting shop we pass to one of the galleries, of 
which there are two overlooking the casting shop. In the 
first gallery the rods, having been cut and studded, are 
brought to be bent into the various forms reqnired by the 
pattern. This process is exceedingly simple. The pattern 
for the IIcro11 or other design is placed in II vice and the rods 
are placed around it, the iron lengths used being either 
plain or bended, according to the design. In this gallery the 
iron is bent into ehape for the bands or the bottoms of tbe 
bed steads. In every case the work has to be done with 
great nicety, as every one must correspond with the rods 
with wbich they are t... match. This department is very 
properly named tbe bending gallery, and every visitor will 
be struck with the beauty of many of the curves produced, 
and the elegance of many of the designs and patterns. 

After having been bent, the various parts of the head and 
foot are taken into tbe casting shop, which is, of course, on 
the ground Ooor. These are placed on a frame, and the end 
of eacb of the parts is placed in a chill ; in lOme elaborate 
patterns more than twenty chills are used. Into thele chillll 
is poured the molten metal, and from �e pattern CIPoIIt in 
them is produced the flowers, knon, and cKller o�amentl 
which are seen at the various pointll of j81ntiue. All IICM!D 
al this process has been performed, we have a head or foot, 
as tbe case may be, completely produced. This ill the method 
of casting all the partll together, the invention" of which pro· 

duced quite a revolution in the trade. As soon as the meta I 
is poured in, ihe chills are opened, and the work is ready for 
chipping. Thil process is done by hand, and by it the cast · 
ing is cleaned of all superlluous bits, and thus made ready 
for the next operation. In this part of the premises all the 
casting is done. The sockets, into which the dovetails and 
ends of the angle iron are placed, are cast on the corners of 
tbe posts. This is done while the parts are still in the frame. 
The furnace is funnel-shaped in the inside, and is charged 
with coke and pig iron in the proper proportions, and the 
metal is taken from it in pots and carried to the varioul 
parts required by the casters. The easting finished, and the 
work chipped of the bits of metal which are left by the cast· 
ing, it is ready for japanning and painting. 

Before passing to this part of the worke, we visited the 
stock room. This il not so called from its containing the 
stock in the ordinary na-:ne, but in a technical sense. A 
stock in a bedstead manufactory is a die or pattern, for pro· 
ducing the ornaments for the tops of the pillars and other 
parts of the bedstead. In fact a chill may also be called a 
stock, as both aI'e patterns and dies by which the ornamental 
parts are produced. 

In the top gallery, folders, chairs, and cabinet bedsteads 
are made. Here we saw some which would either serve for 
a chair, a sofa, or a bed. As a chair, you can, by adjusting 
a small check, obtain any inclination you wish. By a very 
simple arrangement,you can unfold it and make it into a bed. 
Having used it, it can be folded up intO so small a space, and 
is withal so light and portable, that a not very ftrong man 
could carry his chair"and bed about with him wherever he 
pleased. 

PAINTING AND JAPANNING PROCESS. 

We now pass into the japanning and painting. This 
work is carried on in separate shops, each mode of decora· 
tion requiring sto ves of a different temperature. The com. 
mon, or black japanning, is done on the ground floor. The 
bedsteads are taken from the casting shop, and then covered 
with a coating of black japan and placed in large stoves, or 
rather heated iron rooms, where they are subjected to a 
temperature of 250°. In the second or upper room, a better 
kind of work il done, and a green, a maroon, an d other 
colors are employed. In this work the heat required for 
fixing purposes is s �ill very intense, but much less so than 
for black japanning. In the top room the more artistic paint 
ing and ornamentation is done, and a still lesser temperature 
is required, often not exceediog 100°. This is a very pretty 
process. The designs in metal are made on slips of paper, 
which are fastened on tbe scroll, or pillar, or rail, to be orna. 
mented. The pattern is then washed, and the paper comes 
off, leaving the design in gold and colors on the bedstead. 
The ornamentatIon is in gold and colors, and some of the 
designs are very beautiful and elaborate. Some of the work 
is decorated by hand. After the painting, the parts are placed 
in the oven to fix the colors. 

From tbe painting and japanninf rooms, the articles, now 
finished, are taken to the wrapping rooms. The best goodl 
are wrapped in paper, the head and the sides and laths being 
made into different parcels. The inferior work is only partly 
prepared, and then banded up witb IItraw, and sent away to 
various destinations. The more delicate work is packed 
in skeleton cases. Every bedstead is put together and 
tested before it leaves the works. 

One very careful kind of work is stamping the holes in the 
laths for making tbe iron racking. These are flat slips of 
iron cast to the required length. The hole at one end is 
stamped out by a hand press. In stamping the hole at the 
other end great accuracy is required, and it has to be done 
by gage. If tbis were not most carefully executed, the reo 
sult would be that the latter would not fall into the 
stnds on the sides or angle irons. They invariably do so, 
however, so nice is the adj ustment of the parts. Thill done, 
the stud has o&1y to be screwed down, and the bed is made, 
no keys being used in putting up metallic bedsteads. 

From tbe wrapping rooms we passed to the fitting shop, 
in which also : 11 the stocks and chills are mad e. This 1s one 
of the most important departments of the WOl'ks. Here the 
design for the pattern of a stock is made in wax, then the 
model is taken in pI &liter of Paris, and from this the stocks 
are made. The utmost care is required in planing, turning, 
and cutting the various parte of a stock ; for unless every. 
thing is made to fit and work into tbe nicest exactitude, the 
stocks will not close on the ends of the different parts which 
are to be joined together by casting. It is in this shop, in 
fact, that the bedstead is made. The various parts of a head 
or foot are placed on a frame, and then the stocks are tried, 
and every defect removed, until each one is in perfect work. 
ing order. Here also are made the molds in which are cast 
the dovetail joints for tse corners. In this room the nick in 
the top of the studs is cut, and the machine employed in this 
work acts with such facility and ease that the work is done 
by a girl. 

TREATMENT OF BRASS FOB BEDSTEAD WORK. 

Up to this time we have been engaged with the manufac
ture of iron bedlteads ; we now turn to brass work, which 
is a distinct part of the trade. It is most int.eresting to wit. 
ness the varioul proc6Bses through which this work passes. 
The framework of the be�tead il of iron, and the pillars, 
tubes, rails, and other parts are covered with a brasl casing 
of not more than 1-64 inches in thickness. Some of the or· 
namentll of the bralll work are exceedingly elaborate and 
beautiful. A preceding writer has lomewhat minutely de· 
1ICl'1bM o.e part et tbis werk : &lid as any account wonld be 
•• ly a repetttieD of hili word I, we prefer to quote them. He 
_YII : " Entering the yard from Watery Lane, we find, in 
ail open Ihed facing us,tone stage in the manipulation of or 
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namental brass work. A n�mber of finely formed vases 0 
excellent design have just been delivered from the bras 
foundery. They are, however, the reverse of sightly being 
of a dull, spotty, copper color . The workman has a num
ber of bundles of them strung on wire, and is treating them 
to a series of baths of diluted aquafortis. The vases are 
first immersed in a weak solution, which removes earthy 
matter and the outer skin. They are then moved to a stronger 
IIOlution, in which the liquid, while the brass is in the bath, 
bubbles violently, giving off a strong vapor of sulphuric 
acid gas : it is then moved to the third bath, and, after a few 
alternate plunges, is rel1.dy for drying, a wonderful trans· 
formation having taken place during the process, the final 
dip giving the article a beautiful but evanescent color. The 
precipitate in these baths is copperas, which is readily sala· 
ble. Following the vllses we have been referring to, we find 
that they are thoroughly dried in heated sawdust, when they 
are relldy for the burnisher. 

BRASS BURNISHING. 

While the vases are being dried , we notice that some boys 
are very deftly fi ling the edges of brass castings, and learn 
that hundreds of boys are engaged at this work in Birming. 
ham. One of the vases having been thoroughly dried is 
passed to the burnisher, who rapidly enhances its beauty 
greatly, by burnishing the shields and other projecting parts 
of the ornaments. His appliances are his burnishing tool, i. 
Chartley Forest stone upon which to polish it, a solution of 
soda to keep his hands free from grease, and gall in which to 
dip the tool and help its slipping action. Gall is a very valua
ble commodity in Birmingbam. Fnm the burnisher the 
work is conveyed to the lacquering room. This part- of .  the 
work is done very neatly and effectively by women, and is 
necessary, as may be known , to the preservation of the 
color of the metal and to the preservation of the surface 
indeed. Quick drying is essential here as in the paint
ing room ; an�to provide this, the room is furnished with 
large fiat-topped stoves, heated by gas, which obviates the 
smoke and dust that would be prodliced by stoves heated 
by coal. Brass tubes are lacquered upon an iron tube 
through which a jet of steam is passed. Any depth of tint 
can 00 given io the lacquer, but whether deep or light all 
brass work receives a number of ooats. In this room we 
noticed a variety of brass bedsteads of very charming design. 
in twisted, taper, anli plain pillars, with ornaments of great 
beauty." 

About 200 people are employed by Mr. Whitfield in all 
the departments of the trade, and from his works bedsteads 
of every form and pattern, and of widely different prices,are 
Bent to all parts of Great Britain. The works are admirably 
arranged, and every care has been taken for the oomfort and 
convenience of the work people. The ventilation is admira. 
ble ; the shops are large, lofty, and airy.-Iron. 

. .•. -
A New Comet. 

The inhabitants of this part of the world are likely, before 
lon/!" to enj oy the evening entertainment of a brilliant comet, 
which is now barely visible in the western sky ; but it ie ap
proaching the earth and sun with great velocity, and will 
soon be a conspicuous object in the heavens. This comet W&II first seen on the 17th of April, at Marseilles, France. It 
was discovered here June 8th, by Professor Lewis Swift, of 
Rochester, N. Y. , wAo gives the following particulars : 

.. It is approaching both the sun and the earth with a con
stantly accelerated velocity, arriving at perihelion (nearest 
the sun) and perigee (nearest the earth) about the 1st of Au 
guilt. I see nothing, therefore, to prevent its being a very 
conspicuous and beautiful object in the western sky during 
the months of July and August. It is now eituated, at 1 

o'clock in the morning, directly beneath the polar star, and 
about twenty-five dl'grees from it, and is j ust visible to the 
naked eye. With an opera glass it can be easily seen a8 a 
hazy nebulous mass, with a bright point a little to one .ide. 
Through my telescope of four and one half inches aperture, 
six feet focus, it presents a, tail filling the whole field, with a 
low power of thirty. six. So directly toward us is it moving 
it seems almost to stand still, its slight deviation from it 
giving an apparent motion toward fJ UrBOJ Majoria. It ill 
now villible all night, but will soon be so only in the early 
hours of evening, setting in the northwest. 

If at the time of its neareet approach to the earth the moen 
should be ab!l6nt, we may expect, flom present indicatiolll, 
to be treated with a cometary display which may rival the 
tr&nllit of Venus in popular &8 well &8 in scientific interest. 
The comet will be brightest en the evening of August 3, 

being then 2� times as bright &8 at the time of discovery, 
while now it is only 51 times a8 bright ; and as the moon will 
be absent, it will be subjected to spectroscopic &nalyais under 
circumlltances more favorable than may occur again in many 
years. It will then be about 5° from Denabola, the brightest 
star in Leo." 

To a88ist those of our readel'll who are not versed in astro
nomy to find the comet, we give a diagram showing the seven 
bright stars forming what is commonly known all the Dip
per, from which the observer will carry imaginary lines down 
to three smaller st&l'll below the Dipper, thence obliquely to 
the light, where the comet will be found. J Ult at present a 
spyglass or an opera glass will be needed to aesist the vision ; 
but in a few days the comet's taU will sted out clearly, and 
a special search will be unnecellsary. 

• ••• •  

Three Thousand Five Hundred Rllea by Railway.: 
The new route between San Francisco and New York is 

thus composed : 
Mllea . 

Central Pacific-San Francisco to Ogden . . . • . . . . . . . . . . .  878 
Union Pacific-Ogden to Kearney . . • •  _ . • • . . • • . . . . . . . . •  835 
Burlington & Missouri River, in Neb.-Kearney to 

St. J!:�n!s
D����� ·citY":":H��ii�g� 't�' St: J�s'eph : : : : : :  2:� 

Hannibal & St. Joseph-St. Joseph to HannibaL . . . . . . .  206 
Hannibal to Louisiana . . . . . • •  • . . • • • . •  • .  . . • .  . . • .  . . . . . . •  25 
Chiiiago & Alton-Louisiana to Chicago . . . . . . . . . . . . . . " 275 
Michigan Central-Chicago to Detroit . . , • _ . . • . . • . . . . . •  284 
Great Western-Detroit to Suspension Bridge . . . . . . . . .  230 
New York Central-Suspension Bridge to New York . . . . .  447 

Across the Continent . . . . . . . . . . . . . . . . . . . . . . . . . .  3,446 

TO BOSTON. 
San Francisco to Chicago . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,485 
Chicago to Albany . • • • •  • • • . . • • . • • • .  • • • . . • . • . . • • • • .  . . •  818 
Albany to Boston . • • • • • • • . . •  " . • • . . • • •  • • • .  . • • •  • • • •  . . . 201 

3,504 
e .•. • 

THE cheapest articles of which we have lately heard are 
alligators. A correspondent from the South says that you can 
buy them five feet long at Perry, Ga. , for one dollar a piece. 

--------�----.�, .�, .. --------------
ALUMINUM SILVER, -The following alloy is distinguialled 

by its beauti ful color, anI take. a high polish : Copper 70 

nickel 23, alu minum 7, total 100. 

ImproTed Watch Eaeapemeut. 
George H. Knupp , Wapakonetta. 0 . ,  asElguor to hImself and Harvey 

Brokaw, .ame place .-To preveot overbaeklng, the notched end of an es· 
cape lever wltb curved arms 1. 10 arranged as to lulde the pIn of a balance 
wbeel bacl< Into a notcb when tb e trouble occur • .  

ImproTed ChlIdrell'. Carrl .... e • 
A C spring II attaobed to the front axle, and extends back over tbo hInd 

axle, to which It II allo attacbed, and tben sprlngl hy a lal'Jre curve around 
tbe body, whIch la aospended from It.  The body of carrIage II provided 
wltb a portion wblch may be made to serve botb aa a daob and a table . 

Improved HooC Trlmmet'. 
Frederick R. Sntton and W1111am G. Sutton , We11lnlrt on, 111.-Thls In

ventIon con.111II o f  a paIr of aIde ba .. pIvoted to a toe pleoe, and connect· 
ed, at the beel, by a rlgbt and left Icrew, con.tltutlnlr a frame, to be 
clamped upon tbe boof by acrewln« tbe sIde piece. aplnlUt. 0 .. the trame 
I. a cotter IIxed In .Iots ln tbe aforelald aide piece I, and provIded with a 
cranked aerew for forclnlf It np to the toe pIece, to shave 011 the bottom of 
tbe hoof. At the toe II a pge, to regolate tbe amonnt to be sbaved otr, 
aud on one of the sIde clampIng pIece. Is a contrivance for qolckly relea.· 
Ing �be clampIng frame from tbe hoof In cale tbe borae becomel restIve' 

Improved Cro.. Cut SawlBIf Macblue. 

DavId R. Carter, Rockport, Ky . ,  and Thomas H. Carter, Bremen, Ky.

Tbl. lnventlon relate. to a mechanIcal contrIvance whereby a cro .... cnt 

..... may be operated by hand mecbanllm to so moch advantage that one 

man may be made to do tbe work of six, the wbole device wellhlng but 

about one bundred pounds, and belnlr convenIently portable to the tim

ber. 

IlIIpraTed Carriage Door. 
F. Herman Jnry, New York clty.-Tbl. 11 a door pnll bandle and a bolder 

for the a .. b·boldlllg .trap, combIned In one device, and 10 arranged that 
both purpo.esare sub.e"e" by the one devIc e better than by tbe separate 
devlcel aa commonly arranlred . Tile invention al.o con.I.1I of a n ovel con· 
trlvance of tbe devIce for connectlnlr the Itrap bolder, wblcb bolde tbe 

• ".b·holdlng .trapi up oot of tbe way of the door wben It clolel to .ald 
strap. 

IlIIproyed Feeder 'or Griudlulfl lMIIl. 
Jobn Phllllpi and John E. Bradford, Scranton, Pa.-Tbla laventlon eon· 

.I.t. of a bopper of two or more compartmenta, and a feed .hoe, with a 

.peclal compartment and regulatIng gate for eacb compartment of the 
hopper, all ao arranged that t ... o or more dltrerent kInd. of grain. meal, or 
otber material may be fed .ep .... tely from dltrerent compartmentl Into 
tbe .tone. at tbe .ame time. The object II to mix dl1l'erent klnda of graIn 
subltancel more regularly and with less labor tban tbey can be In tbe or
dInary way of tIr.t mIxing tbem and then feeding them togetber. 

Improved Mowlu� Machlue. 
Franll: H .  Bryan, Troy. N .  Y.-Thl. m .. chlne may be revened at eacb end 

of the lIeld tor cnttlng f"rward and backward along one Ilde, for Ilde hllIl 
and other place. wbere It I. not convenient to go aronnd the lIeld. It I. 
al.o desIgned to ellect tbe cbanlrel merely by turnIng the horae. and the 
truck around without requIring the manipulatIon ot any part by band, ex· 
cept the ral.lnlr of a catch pin. 

IlIIproyed LeTel. 
Dr. John Thornley, Cbarlotte.vllle, Va�Tbl. InventIon relate. to an 

mprovement In tbe clasl of levell provIded wltb a blnged ba.e bar for In
dlcatlnlrdltl'erent grad .. by the adjustment or angle to tbe body of the level 
proper. Tbe Improvement con.lata In arranJrlng the block or prop piece 
to Illde between the hinged bar and an Inclined plane formed on tbe base 
of tbe level, 10 that tbe bar will be adln.ted at an angle to tbe base corre.· 
pondlnlr to the dlltance It move. over the Inclined plane . Mean. are pro
vided for clampIng tbe IlIdlng block at any de.lred poInt, and tbe bale 18 
graduated to Indicate tbe grade. Tbe block II alao connected wltb tbe 
bale and blnlred bar by a aerew aud dovetailed grOOTe. 

ImproTed Gl'8Te Mouud. 
JOlepb It. Abram., Greenville, Ala.-Tbl. InTention relat .. to me .... 

... hereby the d.me of a Irave mound I. adapted tCl grave. Clf dltrerent 
lengthl and Ible. by IIttlnl' thereto succelslvely InClea.lnl elliptical 
pleael. 

ImpraTed Clheeae Mill. 
Abraham C. BrlJaler, MIddletown, ra.-Tbll InTentlCln e.alllta In a chee.e 

JIlIll ln ... hlcb are combined a ve •• el bavlng a partIally perforated bottOIll 
and rotary grinder, ... hereby cbee.e Clr .meareaee may be around and dell. 
vered free of lumps and In a onlformly «ranula ted candltlon 

De .... ce tor ReKlaterhur the Slippluif ef I.oeoIDotlTe Wheels. 
James W. Boyle, of New Tena, Pa.-Thls In:ventlon con.lots of a conple 

of wbeell or dhlu Independent of eacb other, drIven syncbronoully , one 
by tbe truck sxle aud tbe otber by the driving wbeel axle. They are arran 
ged wIth a cam and ratcbet mecbanl8m, 1 0  con trlved that, In cale tho 
drivIng wbeel .lIpI, and tbU8 turnl one of lalll pulleYI filter tban tbe 
otber, tbe pawl mecbanlsm will be caused to move tbe re�ordlng appara 

tnrea one degree for each turn of one wbeel more tnan tbe otber. and tbu 
record tbe allp. 

ImproTed Wheel or Veblclea. 
Michael Mlckellon, Albland, Oregon.-By tbla device, a tire lIIay be 

tlgbtened wltbout remOVID Ir  It from the wheel. The Invention consists In 
tbe pIece. or cap I In combInation wIth tbe tongue and socket block. 
formed upon the ends of a cnt tire, and wIth the wed&'e or key that draws 

.ald enda together. 
Improved Gradlulf Scraper. 

Jonatban C. Sml tb, Sontb Solon, Ohl o .-Tbl. Invention conalsts of a 
road, dItch. or gradIng Icraper, h avlng the front portion, whlcb carrlea th e 
blade, j oInted to tbe b8dy portIon, and provIded with Iprlnga and pn.hera 
adapted to tilt the blade down ao aa to run Into the ground wben the scra • 
per I. drawn along t h e  surface. Latches and levelen are combIned with 

tbe oald j oInted tront part and the bandle., to turn tbe blade npward to run 
out of tbe ground when a load has been obtalnod by presalng the bandle 
downward. Cams tbrow tbe latcbel Into connection with the levers 80 
tbat the blade may be turned np when the handles are pre.sed down. The 
bandIes pasa down below tbe .prlng catchel , to be fa.tened to tbe body by 
tile latter to ral.e the rear end to dump tbe Icraper by caollnl It to ro 
over on tbe front end. 

Improved Boller Flue Cleauer. 
John Dykeman, Green I.land, N_ Y . -Thl. Invention con.l.ts ln the com 

blnatlon of three tootbed rollen, wbether made 801ld or of toothed dlsk8 
spr1np, and leven wllb each otber, and a box for cleaning the onter aur. 
face of 1I0e. ; and In tbe combInation of a l oo.e arm and a .et screw with a 
box tbat .upporta tbe toothed rollero, the Iprlng., and tbe leven, to adap t 
the machloe to be attacbed to tbe tool relt of a lathe. In oslng tbe ma 
cblne .  tbe levera and roller are turned blCk, and the lIue to be cleaned Is 
plaoed upon the rollen, aDd Its end 10 .ccured to the ebuek of the lathe 
The roller and levers are tben turned down upon the 1I0e, the nece.sarv 
preaaure I. applied by the weIght or aprlnl, the lathe Is .ct In motion, and 
tbe macblne 11 fed forward wIth the feed screw, cleaning tbe lIue tbor 

o Olbly. 
Im9roved Sprlul' Brace. 

SIdney T.  Bruce, Marshall, M o _ -The brace Is connected to tbe carrIage 
body adjultably, by means of a slotted or Irrooved plate. The front half 
of thll plate la bent downward to a8commodate the pIn above It. Tbna 
tbe bottom and top of tbe frout sprIng beIng botb fastencd to a common 
poInt behind, wbatever depresses tbe body of the vehicle sImilarly de 
pre •• e. the tree end of an InllexJble bar, whlcb cannot go forward ao as to 
enforce a perpendlcnlar motion of tbe carrlalle body. The bors being fa • .  
tened to t h e  aprlngs �t t b e  t o p  and bottom In front, a n d  to each other a 
tbe center. no force can project tbe springs. eltber front or rear. 

Improved MOTabie Head Llgbt. 
Boratlo G. Angle, Cblcago, lIl.-By anltable c on.troctlon, aa tbe truck 

of the IJcomotive turn s In passIng around a corve, tbe bead light to also 
torned, .o tbat tbe stream of IIgbt may alway. be thrown npon the track. 
The 1I1ht from the lamp may also be thrown more or leis from a straigbt 
line to adapt It to tbe cnrvatore. of the road. 

Improved Kettle Scraper. 
Samnel A. Potter, Emallne Potter, and John Potter, Fowler. I11.-Thlo ls 

a .craper plate wltb a roond or otherwIse ahaped rear bandle at one .Ide 
and a pocket goard for the IInlrers at tbe other .Ide. 

Improved Apparatus Cor Ma\tlulf Torpe"o Euvelopes. 
Mahlon Chlcbe.ter, Sbelter Island . N. Y .-The paper bag. for torpedoes 

bave b_ made, one at a tIme,  with tbe aId of a pIece o f  board having 
hole. and a band pIn. Tbe present Invention con.l.to ln an Improved appa
ratu. whereby a nnmber of bags are .Imultaneonsly made, tbe paper being 
ent with one motion, and pre.aed Into the bole. by anotber motion , for any 
dealred nnmber . 

ImproTed Fare Box. 
JOlepb J. White, Ifew Ltlbon, N. J., as.llrnor to blm.elf and Howard 

WhIte, Tul1ytown, Pa.-1'hls InventIOn relate. to apparatna for col1ectlng 
pa .. enger fares on rail can, and conllats of a ca.h box snpported from the 
wal.t or ahoolder. of the conductor, to wblch Is attaChed a lIexlble tnbe , 
h"vlnlr at It. end a hand pIece or receIving box contaInIng an en dies. car 
rler, whIch II arranged on pul1ey., ao a. to be moved, by meane of a ratche 
and pawl operated by a Iprlng le ... r, by tbe conductor. Tbe con ductor car
ries a hand pIece In hIs hand, and, by virtue of tbe lIexlble tube and belt , 
he II enabled to pall It round among the pa •• engera to receIve the farea. 

Improved Furuace for the Mauulacture ot Irou aud 8teel. 
Edgar Peckbam, Antwerp, N. Y.-1'hl. le a new metbod and apparato. 

for mannfacturlng ateel blooms dIrectly from the ore . It conll.t. In tbe 
turnace patented by the lawe Inventor, Jone 24, lSiS, Improved .0 Ibat I t  
hal two aerie. of ore chambera lostead o f  one, 1 0  a a  to treat tbe ore a t  dlf 
ferent degrees of temperature to remove .nlpbnr and pboapborus, and s. 
that one serlea may lerve for a lIue to heat tbe ore In the otber serlea When 
the coal II Impore. 

ImproTed Hatcbet. 
Guilford Norton, Sonth Boaton, Ma.I , -Tbl. l. a combIned claw hammer 

and hatoaet . The bit hal projecting tb",adcd Itods, by whlcb It I. con 
nocted with tbe bammer porti on, 10 tbat, wben worn oot, It may be re 
moved and a new one .ubatltuted . 

Improved Foldlulf Desk • 
DavId H. Pleflon, Fort RIce, Dak. Ter.-Thl. de.k II made In lectlons 

whlcb are blnged togetber and ao arr&Dled tbat tbey fold tOlretber and 
form a compact body, relembllnlr In Ibape and proportion an ordinary lIeld 
de.k. 

l(EW BOOKS Al(D PUBLICATIOl(S, 
A TREATISE ON BRACING, with its Application to Bridges 

and Other Structures of Wood or Iron. By Robert Henry 
Bow, Civil Engineer. With 156 Lithographed illustra
tions. Price *1.50. N ew York : D. Van Nostrand, 23 Mur
ray and 27 Warren streets. 

Thl. l. an excellent and very explanatory book on tbe wbole queltlon of 
arranging the partl of any construCtion 10 th"t they ehal1 be a. little a. 
poa.lble atrected by varlatton In the .traln. to wblob the erectton Is .nb. 
jected. A. a matter of course, the bolldlng of brIdge. II very extensively 
treated, and the examplee explained and JIlu.trated show that tbe antbor 
I. a writer of conllderabl. knowledge and very varIed experIence. 

THE INTERNATIONAL OR METRIC SYSTEM OF WEIGHTS AND 
MEASURES. By J. Pickering Putnam. Price 50 cents. 
New York : Hurd & Boughton, 13 Astor Place. 

A very able "Uti"'" of the recent progre.1 Clf the metric .Yltem In popolar 
fnor. Although many of the argument. u.ed by the advocates of tb e 
metbod are well known, and are generally deemed Irrefragable, they will 
bear repeating till the world bas adopted tbl. mo.t .Imple and rationa l 
arrantremellt of weIght., mea.ure., and coInage, wblch, It mu.t be now 

everywbere admltted, I� -only a qnestlon of time . 

THE KEYSTONE BRIDGE CoMPANY'S ILLUSTRATED ALBUM, 
embracing Iron Bridges, Roofs, Columna, Chord Links,  
and Shapes, with a Description of Long Span Bridges 
Quality of Materials, and Principles of Construction 
Pittsburgh, Philadelphia, and I:!t. Louis : Keystone 
Bridge Company. 

An elepntly printed an4 ll1n.trated vCllume, ... bleb contalDl-not only a 
fuU ... d Intereltlnlde.crlptlon of thelal'Jre mean. and bu.lne •• operatIon. o f  
tbe extenetve linn whCl I • •  ue. It, bot allo mocb explanatory and .tatlltlca 
Infermatlon, formula., etc., of great Talue to the engineering profe •• lon 
to ... bole notice ... e cor,dlally cOllllDend It. 
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TM CIlar06 rot' 11l8e111on .. """" lAg Maa III 81 a Lin· • 
Steam Fire Engines--Philadelphia Hydrau. 

IIc WQrks. Philadelphia. Pa . 

Wanted-A reliable manufacturing finn to 
ntroduce and manufacture an Improved lathe chuck. 

Patent for sale or dlsp9sed of on royalty. Address Fred. 
Van Fleet. Ithaca. N. Y .  

For Small sizes o f  Screw Cutting Engiiie 
Lathes and lJrllI Lathes, address Star Tool.C o . ,  Provl· 
dence, R. I. 

A thorough Machinist and Draughtsman, 
an experienced foreman, desires employment . Address 
A. R. Wilson. Ludington, Mich . 

Speed Counter. to carry in vest p ocket. 
Every mechanic ShOUld have o n c . By mall, '2.10. Dis· 
COllnt by tbe dozen. Samuel Harrls, 1I9 West Wa.blng· 
ton 8t . • Chlcago , lll. 

Ice Machines.-Are there any machines 
made In tbls coun. ry wblch will manufacture Ice In 
quantity to suit one or two families ? And If  sucb artl· 
cles are In market, where can I get one ? A. H. McClln· 
tack. Wilke. Barre . P& .  

Iron Castine-so frocn 100 t o  4,000 Ibs. ,  made 
at a low llgure. Address Box 117. Saugertle ••  N. Y .  

Varnish Maker "-anted-Address, with re
ference, John S. Holmes. Pblladelpbla P. o. 

Windmill Makers, send circulars to Box 
3062, P. O., Cincinnati, Ohio . 

Clapb:>ard Planer,used slightly, S.A.Wood's, 
or sale, e;iSO. 8. C. Forsaltb & Co. Manchester. N. H. 

Bone Mill Makera will please send their 
addre •• to Will. Pas.more. FalrvllIe. Cbester Co •• Pa. 

" Old Reliable" Dl ill Chucks, $3, $5, $7. 
Andenon Brother., Peek.kl ! l .  N .  Y. 

For Sale-25 Horse Locomotive Boiler, run 
3 montbs. J .  H. Baldwln. Merlden. Conn. 

A practical mechanic in wood and metal, 
with genlu. and judgment. de.lre. employment. tempo. 
arlly or permanenl ly ; wood preferred. Addre •• ll. J •• 

t World" omcP., New York city. 
Vertical Tubular Boilers, all sizes. Send 

or reduced price list to Lovegrove & Co .• Phlla . • Pa. 
Mechanical Expert in Patent Cases. T. D. 

Stet.on, 23 Murray St . •  New York . 

Sure cure for Slipping Belts - Sutton's pat
ent Palley C over I. ,,&ganted· to do double tbe work 
before .tbe belt will .I'p .  See ScI . Am. June 21st. 1873. 
P.:S89. Circular. free. J.  W. Sutton. 95 Liberty St., N.Y. 

Stencil Dies & Steel Stamps, all sizes. Cata
ogue and samples free. E. M. Douglas' Brattleboro'. Vt . 

For Sale or Exchange-A first class �ear 
Cutter wltb Brown & Sharpe's Index plate. Also a Bolt 
Cutter ; will cut bolt. to � In . Wanted In .xchange. 
Crank Planer •• George Barne. & Co .• Syracu.e. N .Y. 

Makers Woodenware Machinery, send cir
cular. to P. O .• Lock Box 6SO. New Orlean •. 

Models made to order. H.B.Morris,Ithaca,N.Y. 
Linseed Oil Presses and Machinery for 

Sale.  Perfeet order. Very cheap. Wright & Lawther. 
Chicago. Ill. 

Magic Lanterns for Public Exhibitions. 
Prolltaole Bu.me •• , requtrlng slDall capital . Catalogue I 
free . McAIlI.ter. 49 Na.sau St .• New York. 

Nickel Platin/r-Pure Salts and Anodes of 
1\11 SIze. on band ; PolI.hlng Powders al.o for .ale by 
L. & J. W. Feucht wanger. 1SO Fulton St .• New York. 

Gas and Water Pipe, Wrought Iron. Send 
or price lI.t to Bailey, Farrell & Co . , Pltt.burgb, Pa. 

Forges-(Fan Blast), Portable and Station. 
ary. Key.tone Portable Forge Co .• Phllallelphla. Pa. 

Silicates of Soda, 801uble or Water Glass 
manufactured by u. In all quanti tie. for Paint. Artlll· 
clal Stone. Cement. and Soap. L. & J. W. Feuchtwan· 
ger, l80 Fulton St . , New York. 

Boilers and Engines, Second Hand. Egbert p, Watson . 42 ClIlI St .. New York. 

Mills & Machinery for m'f'/r Flour, Paint, 
Printing lok,Drugs,&c. ;John Ho ••• Wllllamsburgh.N .r. 

L. & J. W. Feuchtwanger, Chemists & Drug 
and MineraI Imp orter ••  180 Fn1ton St .• N. Y . •  manufac· 
turers of Smcate. of Soda ' and Pota.h. Soluble Glass, 
etc. ; Hydrollnorlc AcId for Etching on Gia •• ; Nickel 
Sal t. and Auodes for Plating. 

For the very best Babbitt Metals, send to 
Conard <t Mnrray, Iron and Bra.. Founder •• 80th and 
Clleltnut Sta .. Phlladelpbla. Pa . CircUlars frae. 

Taft's Portable Baths. Address Portable 
Batb Co . • 156 South Street, New York city. 

Iron Planers, Lathes, Drills, and other Tools, 
new and .econd hand. Tully & Wilde. 20 Platt St . •  N.Y. 

For Snrface Pla.ners, small size, and for 
Box Corner Grooving Machines, .:,nd to A. Davi •• Low· 
ell . Ma.s. • 

The "Scientific American" Office, New York, 
• Iltted with the Miniature Electric Telegrapb. By 
onchlng Uttle button. on the de.1<1 of the managen. 

signal. are .ent to person. In tbe varlou. departments 
o f  the establl.hment. Cheap and elfectlve. SplendId 
for shop., olllees. Ilwelllngs . Work. for any dIstance. 
Frlee f5. F. C. Beach & Co •• 263 Broadway. New York, 
Makers. Send for free Illu.trated ;Catalogue. 

All Fruit·can Tools,}! erracute,Bridgeton,N.J. 
Brown's Coalyard Quarry & Contractor's Ap

paratus for hol.tlng and conveying materials by Iron 
cable. W. D. Andrew. & IIro . ,  414 Water St •• New York. 

For Solid Emery Wheels and Machinery, 
end to the Union Stone Co •• Bo.ton. Masl •• for circular. 

Lathes, Planers, Drills, Milling and Index 
Machine.. Geo. S. Lincoln & Co., Hlutford . Conn. 

For Solid W rought.iron Beams, AtC., see ad· 
vertl.ement. Addres. 1Jnlon Iron Mlll., Pltt.bu!'Kh. Pa., 
for lithograph. e t c .  

Hydraulic Presses and Jacks, new ana sec
ond hand. E. Lyon. 470 Grand Street, New York. 

Peck's Patent Drop Press. For circulars, 
a4dre •• Milo. Peck & Co . •  Rew Haven . Cnn'! 

Small Tools and Gear Wheels for Models. 
LI.t free. Goodnow & Wightman ,28 C ornhl<l. Bo.ton,MI. 

The French Files of Limet & Co. are pro. 
nounced superior to all other brand. by all wbo u..e 
them . Decided excellence and moderate cQ,1lt bave made 
tbele goods popular. Homer Foot & Co.; Sale Agents 
for America, 20 Platt Street. New York .  

Mining, Wrecking, Pumping, Drainage, or 
lrrtgatlng01acblnery, for .ale or rent. See advertl.e
ment. Andrew's Patent, ln.lde page. 

Buy Boult's Panelin/r, M ')ulding, and Dove-
alUng Machine. Send for Circnlar and sample of work. 

B. C .  Macb'y Co .• Battle Creek, Mlek . . Box 227. 
Automatic Wire Rope R. R. conveys Coal 

Jre. &c . •  without Tre.tle Work. No . 54 Dey street. N. Y 

Bone Mills and Portable Grist Mills.-Send 
for Catalogue to Tally & Wilde. 20 Platt St . • New York . 

Temples & Oilcans. Draper. Hopedale, Mass. 
Dean's Steam Pumps, for all purposes ; En

gine., Boller., Iron and Weod Working Machinery of 
all descrlptlonl. W. L. Chase <t Co •• 98. 95, 97 Liberty 
Street. New York. 

Emerson's Patent Inserted Toothed Saws, 
and Saw Swage. See occasional advertl.ement on out. 
. Ide page . Send Po.tal Card for Circular and PrIce LI.t. 
Emer.on. Ford & Co . • Beaver Falls, Pa. 

Iron Roofing-Scott & Ce., Cincinnati, Ohio. 
Price only three dollars-The Tom Thumb 

Electric Telegraph . A compact working Telegraph ap
paratu •• for lendIng me.sage., making magnets, the 
electric light, giving alarml. and varlou. otber purpo.el. 
Can be put In operation by any lad . Includes battery. 
key and wire.. Neatly packed and sent to all part. of 
the world on receipt of price, F.  C. Beach & Co •• 263 
Broadway.New York. 

Millstone Dressing Diamond Machines
Simple. ellectlve. econOmical and durable. giving unl. 
ver.al .atl.factl on. J. Dlckln.on. 64 Na.sau St . •  N.Y. 

Keuffel & Esser, largest Importers of Draw. 
ng Material •• bave removed to HI Fulton St., N. Y. 

Portable Engines 2d hand, thoroughly over
hauled.at � Co.t. I . H . Sbearman. 45 Cortlandt St . • N. Y. 

Engines, Boilers, Pumps, Portable Engines 
Macblnlst. Tools . I .IB. Shearman. 45 Cortlandt St .• N.Y . 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller Feeder lu .the anarket. W. L. Chase & 
Co . •  98. 95. 97 Liberty Street, :t;ew York. 

For best Presses, Dies and Fruit Can Tools, 
BII •• & William •• cor. of Plymouth & Jay.Brooklyn.N.Y. 

[OFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letters :Patent of the . United Statel 
WERJi: GRANTED IN THE WEEK ENDING 

May 26, 1874, 
AND EACH BEABING THAT DATE. 

[Tbo.e marked (r) are ret.sued patentl . ]  

Alarm. measurIng can . E .  A .  Temple . . . . . . . . . . . . . . 151.324 
Alkali. cau.tlc, G. Thomp.on (r) . .  . . . . . . . . . . . . . . . . .  �.S86 
Anchor, A. H . Co bb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 ,276 
Animal and other life. destroying. G . M . McGehee 151 .804 
A.bestos, treating. A. J. Bartbolow . . . . . . . . . . . . . . .  151.845 
Auger bit ••  formIng. W. Tucker . . . . . . . . . . . . . . . . . . . .  151,325 
Bale tie. A. S. Arm.t rong . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.191 
Bale tie. cotton. E.  Grant . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�1,281 
Bayonet. spade. Metcalfe & Chllllngworth . . . . . . . .  151.238 
Bed bottom, H. D. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.211 
Bee blve moth traP. W. J.  & A .  H. McCoy . . . . . . . .  151,414 
Bell pull. J. Collm8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.856 
Bells. operating door. ! .  H. Abell . . . . . . . .. . . . . . . . . .  151,884 
Belt tightener. G. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,256 
Binder. temporary. A. Peck . . . . . . . . . . . . . . . . . . . . . . . . .  151.427 
Blower. steam. T. B .  Field . . . . . . . . . . . . . . . . . . . . . . . . . .  151,874 
Boat. l ife,  Keeler. UpdIke. & Longyeer . . . . . . . . . . . .  151.400 
Bailer, dlvl.lon steam. T. Angell . . . . . . . . . . . . . . . . . . .  151,190 
BoHer. bot water, J. D. Keeler . . . . . . . . . . . . . . . . . . . . .  151,2M 
Boller • •  team , C. H. Ha.well . . . . . . . . . . . . . . . . . . . . . . . .  151.21'4 
Boller tube attacbment. J. C. Kilgore . . . . . . . . . . . . .  151,4O'.! 
Boller Injector. Ryner .' al . . . . . . . . . . . . . . . . . . . . . . . . . .  151.410 
Boot aoles. etc .• drying. Jelfers .' al . . . . . . . . . . . . . . .  151 ,225 
Boot .ole ••  burnlsblng. I.  E. TrepanIer . . . . . . . . . . . . 151,225 
Boot. protecting welt. J. L. Joyce . . . . . . . . . . . . . . . . . .  15t,397 
Boot •• makIng, J. Lanbam . . . . . . . . . . . . . . . . . . . . . . . . . .  151,296 
Borin g  bit. C.  C. Tolman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.450 
Box. blacking, W. F. Redding . . . . . . . . . . . . . . . . . . . . .  151.488 
Brick •• colOring. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,287 
Bru.b. paint .  F. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,2�8 
Bnckle, .u.pender, S. Oppenheimer . . . . . . . . . . . . . . . .  151,122 
Bnrlal ca.ket. B. D .  Stevens . . . . . . . . . . . . . . . . . . . . . . . . 1�1.821 
Burner, ga •• J. EIlI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.369 
Burner, lamp. A. Barker . . . . . . . . . . . . . . . . . . . . . . . . . .  1�1 .195 
Camera attachment • •  olar, D. A. Woodward . . . . . .  151.462 
Can. mea.urlng. Barney & Dally . . . . . . . . . . . . . . . . . . . .  UI .344 
Candle bolder. mIner' •• N. Lar.en . . . . . . . . . . . . . . . . . .  151 ,297 
Car axle box. L. Schnlze . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.247 
Car axle box. T. S. Tincher . . . . . . . . . . . . . . . . . . . . . . . . . 151.:151 
Car blake. electromagnettc, F. F. A .  Achard • . ••• 151.335 
Car coupling. T. Andre .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.340 
Car cou Dllng. Baker & MatUeldt . . . . . . . . . . . . . . . . . . .  151,1M 
Cal" "'; :l�lIng. M. E. Bromellng . . . . . . . . . . . . . . . . . . . . . 151.271 
Car c,)upl!ng. W .  D. Rinehart . . . . . . . . . . . . . . . . . . . . . .  151.244 
Car coupling. W. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.252 
Car replacer, J. R. Wild . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.881 
Car s tarter, S. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.298 
Car .tarter, D. MlIl1ken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,808 
Car 8tack. S. W. Bemer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.434 
Car truck, T. K. IIlrlleI8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,267 
Carl. condenoer for .team. A. G . Buzby . . . . . . . . . . .  151 ,853 
Carbnreter. M. Horning . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.392 
Carpet .tretcber. E. L. Baker . . . . . . . . . . . . . . . . . . . . . . .  151,198 
Carriage jump seat. L .  W·. Ble •• lng . . . . . . . . . . . . . . .  151,349 
Carriage wrencb. W. F. Rowe . . . . . . . . . . . . . . . . . . . . . .  151,8 15 
Carriages • •  prlng for cblldren·., J. G. Field . . . . .. . 151.373 
Cartridge, E Jane .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.896 
Cartridge, .hot. C. lI'eldon . . . . . . . . . . . . . . . . . . . . . . . . . 151.827 
Chain •• connecting ltnk. of. W. F. Davl .. . . . . . . . .  151.362 
Chair fan. rocking. G .  M .  Tope . . . . . . . . . . . . . . . . . . . . .  151.451 
Cbopper. meat. Hagen & Burkholder ••••• • • • •••.•. 151,220 
Cburn da.ber;r. Mathia . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 151,234 
Churn pow.r.W .  Maurer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.802 
CIgar mold. B. Hawkln . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  151,a90 
C lamp • •  calfold. Gudenoge & Pollock . . . . . . . . . . . . .  151,28� 
Clothe. dryer. D. L .  Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151,289 
Cock • •  top . J .  C .  Kilgore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.401 
Cooler. beer, W. Woerle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.261 
Core box. J. B. Aston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.342 
Cornice. T. J .. McGeary (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5.884 
Conet. J. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,269 
Corset, J. Bowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.270 
Crib. folding and rocking. O. Nailer . . . . . . . . . . . . . . .  151.812 
Cutter head. W. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.446 
Cutter. meat. D .  W. Garst . . . . . . . . . . . . . . . . . . . . . . . . . .  151,878 
Delivery aDparatnl, W. Bullock (r) . . . . . . . . . . . . . . . .  5.88'1 
Dental colfer dam clamp, C. Bancroft . . . . . . . . . . . . .  151,266 
Dentl.ts and jewelers . llIe for. E. Maynar4 .. . . . . . .  1�1.413 
Derrlck. C .  Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  151.313 
De.lgn. on .ton., etc . , sllnk, J. Fro.t . . . . . . . . . . . . .  151.8'75 
Door check. G. C. Idley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,895 
Door .tep seat. S. M. Marshall . . . . . . . . . . . . . . . . . . . . . .  151.411 
Dres. elevator. M. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.205 
Drill .  grain. W. Weu.tholf (r) . . . . . . . . . . . . . . . . .. . . . . . 5,889 A. F. Havens Lights Towns, Factories, Ho

elB. and Dwelling. with Gas. 54 Dey Itreet, New York. DrillIng machIne, metal. Sliver & Fawcett ••• • • • • •  151,444 

Fence POlt .ocket. Lord & Ayers . . . . . . . . . . . . . . . . . . .  151.800 
Filter. C. Andersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,369 
FIre arm. breech loading. O. WhItney . . . . . . . . . . . . . .  151.453 
Fire e.cape. Gillett. sm. & Crawford . . . . . . . . . . . . . .  151.379 
Fire escape. H . Stlbbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.448 
FI.h hook, trolling. Huard & Dunbar . . . . . . . . . . . . . .  151.8M 
Fruit dryer. A.  S. Edgett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.866 
Fruit dryer. J. W. McPber.on . . . . . . . . . . . . . . . . . . . . . .  151.416 
FruIt jar ••  holder for 111l1ng. J .  F. Webber . . . . .. . . 151.257 
FruIts, etc . •  pre.ervlng. L . A. Sicard . . . . . . . . . . . . . .  151,448 
Fuel. compound for. C. C. F. Otto . . . . . . . . . . . . . . . . .  151.424 
Fnrnace. air heating. J. P. Hayel . . . . . . . . . . . . . . . . . . .  151,285 
Fnrnace cblmney •• hood for .meltlng. J • R. Ellar. 151,279 
Furnace. tlnner.' and plnILber.· . J .  P. Haye .. . . . . .  151.891 
Gage, mercurial proof. B. E. J. Ell . . . . . . . . . . . . . . . . .  151.367 
Game apparatu • •  C. E. Mar.ball . . . . . . . . . . . . . . . . . . . .  151.410 
Ga. governor. Potter & Hayton . . . . . . . . . . . . . . . . . . . . .  151.428 
G ••• making water. W. Harkne... . . . . . . . . .  . . . . . . . .  151.WI 
Ga. puriller. Audouln & Pelouze . . . . . . . . . . . . . . . . . . .  151,268 
Ga. regulator. C. H. Edwards . . . . . . . . . . . . . . . . . . . . . . .  151,210 
Gate, automatic, J .  S. Winsor . . . •  o . . . . . . . . . . . . . . . . . . 151,850 
Governor for water wheels, H. D. Snow . . . . . . . . . . .  151.819 
Gratn bInder. J .  H. Wbltney . . . . . . . . . . . . . . . . . . . . . . . .  151.459 
Grain. etc . ,  unloadIng. L. D. Woodman.ee . . . . . . . .  151,262 
GraIning tran.fer plate. R. A. Adam .. . . . . . . . . . . . . . 151.38� 
!landculI and .backlrl . J . J. Tower . . . . . . . . . . . . . . . . . 151.452 
Harne.s .addle. V. Borot (r) . . . . . . . . . . . . . . . . . . . . . . . .  5,868 
Harve.ter. W. M. & G . H . Howe . . . . . . . . . . . . . . . . . . . .  151,393 
Harvester, J . Werner, Jr . ... • • • .••••••.••••••.•••••• 151,328 
Harve.ter binder. P. F. Hodge . . . . . . . . . . . . . . . . . . . . .  1;;1.�88 
Harve.ter blnder. W. Wheelock . . . . . . . . . . . . . . . . . . . .  151.319 
Harve.ter gnard llnger. C. Appleby . . . . . . . . . . . . . . . . 151.341 
Hatchway. self· clo.lng, W. H . Brock . . . . . . . . . . . . . . .  151 199 
Hog •• apparatn. for .caldlng. H. Strycker . . . . . . . .  151,822 
H ook, box and bale. J. M. Klllgbt . . . . . . . . . . . . . . . . .  151.285 
Hor.e detacblng devIce. W. Ro.enbaum . . . . . . . . . . .  151.314 
Hor.e po wer. L. R. Faugbt . . . . . . . . . . . . . . . . . . . . . . . . . .  IM.213 
Ho.e. hydraulic . J. Greacen. Jr . . . . . . . . . . . . . . . . . . . . .  151.883 
Ho.e tnblng. etc .• antiseptic, J. Murphy . . .  151.418, 151,419 
Rydrant. J . V .  S . MI.kelly . . . . . . . . . . . . . . . . . . . . . . .  151.417 
In.ect de.troylng compound. E .  Severn .. . . . . . . . . .  151.317 
In.ect •• de, troylng. W. B .  Royall . . . . . . . . . . . . . . . . . .  151,439 
Ironing board cl.mp, H . Bo.cb . . . . . . . . . . . . . . . . . . . . .  151.850 
Jack. lifting. M. Durnell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,865 
Journal box. I.  D. Mathews (r) . . . . . . . . . . . . . . . . . . . . .  5,882 
Journal bOIes. lubricating. J. F. Llght (r) . . . . . . . .  5.891 
Kettle .  tea. T. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.881 
Ladder. llreman ' •• T. Prltcbard . . . . . . . . . . . . . . . . . . . . .  151.4t9 
Lamp. A. Syver.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,250 
Lamp bowl handle., D .  C. Ripley . . . . . . . . . . . . . . . . . .  151.435 
Lamp. lard. C. A. G.be, Sr .• • ' al . . . . . . . .. . . . . . . . . . . .  151.37. 
Lamp lighter. head. S. M. Daviel . . . . . . . . . . . . . . . . . . . 151,361 
Land roller. J. Woolridge . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.88� 
Latcb . rever.lble. W. E. Sparks (r) . . . . . . . . . . . . . . . . . 5.885 
Lathe . L. H .  Dwelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:;1.208 
Lathe chuck. metal. B. LewIs . . . . . . . . . . . . . . . . . . . . . . .  151.298 
Lock. H. Wlnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,461 
Locks and latohe ••  strlke for. J. Davie . . . . . . . . . . . . .  151.359 
Lock •• tumbler for permuta · lon. H. W. Covert . . .  151.277 
Loom, Ilarrow ware, W .  Gregory . . . . . . . . . . . . . . . . . . .  151,385 
Loom. needle. J. H. Greenleaf . . . . . . . . . . . . . . . . . . . . . .  151.384 
Lu�rlcatlng eompound. R .  Fitzgerald . . . . . . . . . . . . .  151,:114 
Lumber.loadIng and unloading. Totbammer .' al. 151.253 
Measure . llquld, J. H . Eyree . . . . . . . . . . . . . . . . . . . . . . . .  151.872 
Mechanical movement. A.. Warth . . . . . . . . . . . . . . . . . .  151.4;7 
Moter. ga ••  J. W . Drummond . . . . . . . . . . . . . . . . . . . . . . .  151,207 
Meter. llquld. J. M .  Blanchard . . . . . . . . . . . . . . . . . . . . . .  151.196 
Mill. cider. H . L .  Whitman (r) . .  . . . . . .  . . . . . . . . . . . . .  5.890 
MUI, rollin" , J. Swan . • • . . • • . • • • •  ' • • • . . • • . • • • • •  0 • • • • •  151,449 
MIlI .hoe. quartz. J. G. KIttredge . . . . . . . . . . . . . . . . . .  151.403 
Mlll • •  mut. G. W. McNell . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.415 
Mill. triturating. C. P. AIslng . . . . . . . . . . . . . . . . . . . . . . . 151.868 
Miter box. H. C. Hough ..•• .••.••••• • • • • • • • • • • • • • • • • •  151.222 
Mltten. J. L.  and J. H. Whitten . . . .  : . . . . . . . . . . . . . . . .  151.460 
Ml)ldlng machin e . foundry, McGregor ., al . . . . . . .  151.305 
MoldIng plastic materIal •• H. Brooke . . . . . . . . . . . . . .  151,33� 
Mop head. T . K .  Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.404 
Mortl.lng machine. A. Borneman . . . . . . . . . . . . . . . . . .  151,268 
Nail. picture. C. B. Jenkl.I . . . . . . . . . . . . . . . . . . . . . . . .  151.226 
Nozzle • •  pray. G. E. Jenks . . . . . . . . . . . . . . . . . . . . . . . . . .  151,227 
Omnlbu ••  C. M. Murch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,240 
Ore cru.her. T. and J. ClIlford . . . . . . . . . . . . . . . . . . . . . .  151.275 
Padlock. J. McNelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,806 
Paper bag machine. W. F. We.t . . . . . . . . . . . . . . . . . . . .  151.253 
Paper perforatlng puncb. G. W. McGill . . . . . . . . . . . .  151 ,23 
Pavement. H. S. 8. Copl.nd . . . . . . . . . . . . . . . . . . . . . . . . .  151.856 
Pen and pencil ca.e. W. A. Ludden . . . . . . . . . . . . . . .  151,2311 
Pen holder,G. W. Jolly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,292 
Pencil sharpen er. E .  M. Crandel . . . . . . . . . . . . . . . . . . .  151.'178 
Photograpbs. bnrnl.blng. E . R .  Welton (r) . . . . . . . .  5.888 
Photograph plate bolder. D. H. Crall . . . . . . . . . . . . . .  151.201 
Pianoforte hand guide. W. O .  Brewlter . . . . . . . . . .  151.198 
Pipe pattern molding. J. B. Aston . . . . . . . . . . . . . . . .  151,343 
Pitman to wheel ••  connec ting. J. M. G. Mouck .. 151.310 
Planter and dl.trlbnter. Alay & Wood . . . . . . . . . . . .  151.192 
Planter and dlstrlbnter, J. W. Harbin . . . . . . . . . . . . .  151,888 
Plow, J. Kuenzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,229 
Plow, gang. G. J.  Overshlner . . . . . . . . . . . . . . . . . . . . . . . .  151.425 
Plow, weed turnIng. A. Smith . . . . . . . . . . . . . . . . . . . . . .  151.249 
Pre ••• baling. P. K. Dederlek . . . . . . . . . . . . . . . . . . . . . . .  151,203 
Prlnter'l quoin, E. A. Warren . . . . . . . . . . . . . . . . . . . . .  151,455 
Printing prea •• G. B. Sarchet . . . . . . . . . . . . . . . . . . . . . . . 151,441 
Pumpgearlng. J .  W. Dougla .. . . . . . . . . . . . .  , . . . . . . . .  151,864 
Pnmp, .team and vacuum. H. S. Maxlm . . . . . . . . . . .  151.U5 
Pump ,..Ive chamber, G. B. Markle . . . . . . . . . . . . . . . .  151.409 
Railway rail JOint. H. M. Gar.lde . . . . . . . . . . . . . . . . . .  151,977 
RaIlway rail JoInt. A. B. John.on . . . . . . . . . . . . . . . . . .  151,290 
Refrigerator, tran.portlng. S. G. Bilyeu . . . . . . . . . .  151,847 
Rein terret. J. J.  Wlghtwlck . . . . . . . . . . . . . . . . . . . . . . . .  151.sso 
Roiling mandrel tnbe., S. P. M. Ta.ker . . . . . . . . . . . .  151.328 
Roundabout. S. L. Bolton . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.197 
Safe. llreproof. J.  W. Warner . . . . . . . . . . . . . . . . . . . . . . .  151,454 
S .. h holder. E. P. Ma.terson . . . . . . . . . . . . . . . . . . . . . . .  151.238 
Saoh pulley, S. E. Maxon . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  151.303 
S.usage Itulllng machine, C. Forschner . . . . . . . . . .  151.280 
Saw. H. DI •• ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.868 
Saw mill head block. D. Raw.on . . . . . . . . . . . . . . . . . . .  151.482 
Saw .et. S. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.266 
Saw .wage. J. E. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,970 
Saw teet h  . .. . E .  Emerson . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.871 
Saw teetb.J.  R. Luce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.407 
Saw frame and guIde, A. D. C lark . . . . . . . . . . . . . . . . .  151.355 
Sawing machine. band. E. F. Gordon . . . . . . . . . . . . . . .  151,217 
Sawlng macblne, circular. O. T. Granner . . . . . . . . .  151.386 
Sawing machine. stone. Heerman. & Reed . . . . . . . .  151,286 
SCale, platform. H. Paddock . . . . . . . . . . . . . . . . . . . . . . .  151,241 
Seat • •  chool. S .  R. Ruckel. . . . . . . . . . . . . . . . . . . . . . . . . . .  151.215 
Sewlng machlne. C .  F. Bosworth . . . . . . . . . . . . . . . . . .  151.351 
Sewing machlne . J .  Bllhr . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,272 
Sewlug machlue. H. and J. Lomax . . . . . . . . . . . . . . . . .  151.4Il6 
Sewing machine. Steinbach & Ready . . . . . . . . . . . . . . 151.320 
Sewing macblne. button hole, J. J.  Gralf . . . . . . . . . . 151,890 
Sewing machine fan. W. S. Elliott . . . . . . .  " . . . . . . .  151.368 
Sewing machine fall, JackBon & SmIth . . . . . . . . . . . .  151,224 
SewIng macblne bemmer, S. A. Davll . . . . . . . . . . . . .  151,202 
SewIng machine treadle. D. E.  LUIII . . . . . . . . . . . . . .  151,299 
Sheet metal. cleaning, Paul & Schug . . . . . . . . . . . . . .  151.427 
Sblp·. knee. W. Morehon.e . . . . . . . . . . . . . . . . . . . . . . . . .  151,309 
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Slpbon and Alter combined. W .  W. Grant . . . . . . . .  151.382 
tllzlng cotton yarn, compound for. H. Wegmann . .  151 .826 
Sled blake. A. Blackstone . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.348 
Soda. etc .• making .ulpbate of, Hargreave et al . . .  151.38 
Speculum • •  urglcal. R. Knalll . . . . . . . . . . . . . . . . . . . . . . . 15 1 .22 
SpUnt •• macblne for making. A. F. Scow . . . . . . . . .  151,24 
Square, carpenter's, J. A. Tra.ut .••....•..•.••...... 151 ,254 
Stalk cutter. H . Herrold . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.287 
StencH . A. F . Comings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .857 
Stool and foot re.t. combined. J. Odenb.ugb . . . . .  1 5 1 .42 
Stove. J.  Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151,445 
Stove grate. D .  H . Erdm.n . . . . . . . . . . . . . . . . . . . . . . . . . 151 ,212 
Stove, heattng, ll. C. Proc tor . . .• . • ........•••••••. 151,420 
Stove pipe .helf heater. J. H. Mears . . . . . . . . . . . . . . . 151 .237 
Stoves . heat radiator for cooking. P. Adam . . . . . . 151 .386 
Strainer. S. W. Rowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.438 
Su.pender •• F. A. Garnier . . . . . . . . . . . . . . . . . . . . . . . . . . 15 1 .216 
Table. etc .• for game ••  foldIng. T .  J. Whi tcomb . .  151,259 
Telegraph and perforator, automatlc.T . A . Edl.on 151,209 
Textile and other materIal. cutting, A. Warth . . . .  151 .456 
Tobacco bag attacbment. J. W. Chamber . . . . . . . . .  151.854 
Tool handle. Morgan & Reid . . . . . . . . . . . . . . . . . . . . . . . .  151 .289 
Toy. J . Deuell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 .204 
Trap • • Ink. G . Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 1 .307 
Trnnk, fastener, J. Helser . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1 ,22 
Tru ••• anal. W. Shield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .31 
Valve. bydrostatlc. J. Osborn . . . . . . . . . . . . . . . . . . . . . . .  151 .42 
Valve •• top. J. Ro ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.43 
Vehicle axle, W . Beers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151,316 
Vehicle brake . E .  G. Lunceford . . . . . . . . . . . . . . . . . . . .  151.408 
VehIcle .prlng. E. Chamberlin . . . . . . . . . . . . . . . . . . . . .  151.274 
Vehicle wheel. R. W. Davis . . . . . . . . . . . . . . . . . . . . . . . . .  151,860 
Veblcle wheel. S .  Downey . . . . . . . . . . . . . . . .. . . . . . . . . .  151 .206 
Vehicle wbeel. O. LundIn . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.101 
Veblcle wheel. F. Seldle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .44' 
Veblcles,  sblftlng .eat for, W. M. Knapp . . . . . . . . .  151 ,405 
VermIn 8ulfocator. L. Ma.t . . . . . . . . . . . . . . . . . . . . . . . . . 151.41' 
Ves.el • •  center board for, J. W. Campbell . . . . . . . .  151 .27 
Vessels, center board for, J. Rand . •  a .  . . . . . . . . . . . .  1 5 1 ,'31 
Wasblng m.cblne. J .  L. Au. tln . . . . . . . . . . . . . . . . . . . . 151.261 
Wa.blng mach ine, F. W. Robert.on . . . . . . . . . . . . . . . 151 .436 
Wa.blng machlne, S .  R. RuckeL . . . . . . . . . . . . . . . . . . .  151.316 
Wa.hlng m.cblne, Spangler & Relcb . . . . . . . . . . . . . .  151,447 
Watcb cbaln • •  arety guard. R. A. Jobn.on . . . . . . . .  151.291 
Watcbes. main. pring Indicator for. G. P. Heed __  . 151.213 
Watchmaker's tool . J. F. young . . . . . . . . . . . . . . . . .  _ _  151.838 
Water wheel. E. B. and W. P. Lyon . . . . . . . .  _ _  . . . . . 151 .281 
Weaver's spool, H. H. Bryant . . • • . . • • • . .  0 • • • • • • • ••• • 151 ,2{)O 
WeldIng a:ld formIng coupl ings . G. H. Fox . . . . . . 151.  15 
Wlndla.ses. gearing for. D. E. Myer • . . . . . . . . • . . . . .  151.420 
Wlndmlll. G. A. Myer . . . . . . . _ _  . .  _ _  . . . . . . . . . . . . . . . . . 151 .31 1 
Windmill wbeel bub.Keeler & Harrl. _ _  . . . . . . . . . . .  151.399 
Wlre. llyer for winding bonnet. etc . ,  E. H.Tyler . .  151.453 
Wood, bundling kindling. F .  Myer. (r) . . . . . . . . . . . .  5,893 

APPLICATIONS FOR EXTENSIONS. 
Application. bav , . een duly llied and are now pendi ng 

for the exten.lon of tbe followIng Letters Patent .  Hear· 
Ings upon the re.pectlve appllcatlon s  are appOinted for 
the day. hereinafter mentloned : 
29.760.-HAMMBB.-R. Boekler. Augu.t 5. 
29.7!'5.-SBWING MACHINB.-D. Ha.kell. August 12 . 
29.789.-CULTIVATOB.-E. S. Hull'. August 12. 
3O.415.-GAB RBGULATOB.-J. G. Lelllngwell. Sept. 30. 

EXTENSIONS GRANTED. 
2S.469.-HoBBBsnOR.-R. A. GoodelJough . 
23,4i9.-"IAKINO TUBE JOINTS.-S. J. H u yes . 
28,482.�oOJ[ING STOVE . -J . C. Jle n ders o ll .  
28.482.-COAL STOVB.-J. C. Henderson. 
28.483.-SEEDING MACHINE.-S. T. Holly. 
28.488.-RATTAN MACHINE .-J .  Hull. 
26.495.-SKATE .-J .  Lovatt . 
28.512.-CAB WHEEL.-S. P. SmIth . 
28,517 .-STOCK CAB.-L . Swearingen . 
28,537.-PUBB BAa MACHrNE.-S. E . Pettee. 

DISCLAIMERS. 
28.482.-COOKING STOVB.-J. C .  Henderson . 
28.495 -SKATE.-J. Lovatt. 
28,537.-P UEB BAG MACHINB.-S. E. Peltee. 

DESIGNS PATENTED. 
7.452 .-F AUCET HANDL ... -J.G.L .Boett cber.Br'klyn .N.Y . 
7.453.-FINGB B RING B.-F. Bobnfnbdrger. N. Y. city. 
7.l54.-DBAWBB PuLL .-J. Girard. F e w  BrI tain , "ann. 
7.455 . -FuB IJLOAKB .-C. Hm.tpr. New York c 
7.456.-STOVE -J. S. Perry el al •• Albany. N. 
7,457.-STATUABY .-J. Rogers. New York city . 
7.453.-SALT Box .-F. Scbnelder et al . • Chicago. Ill. 
7.459.-BuCKLE.-S. G. Sturge •• Newark . N. J. 
7.4SO.-MoLDlNG •• -J. Nonnen bacber. Ncw Yorl< 
1.48�.-COOK STOVE.-J. R. Painter. Reading. p& 
1,462.-:-RuCHlI: •. -A. A. Rockwell, Ne w Yora cIty 

TRADE MARKS REGISTERED. 
1.800.-WEIlfGEB.-Emplre Wringer Co .• Auburn. N. Y .  
1,801 .-Mo • • .  -Fergu.on & H aber. N e w  Orle .. n.,  La. 
1.802.-WATCHES.-Llngg & Bro . •  Philadelphia. PR. 
1,803.-MATCHES.-F. Man,lleld & Co •• St. Louis. M o .  
1.8(K.-SHI.Ts.-Neu.tadter <t Co • • New York city .  
1.805.-G.IJrDIlI'G MILL8.-Straub Mill Co . • Clnclnnatl ,O . 
1,806.-0ILFEox l'llTBOLEUx.-Standard 011 Co., Cleve· 

land, O. 
1,807 to l,8!O.-SHIBTIl!\'GS.-Wamlutta MlII •• N.Bedford.M. 

COJUroNICATIONS RECEIVED. 
The Editor of the ScIBNTIFIO AMERICAN 

&eknowledges, with much pleasure, the reo 
ceipt of original papers and contributions 
a.pon the following subjects : 

On Army Ants. By J. S. D. 
On the Boiler Explosion at Philadelphia. 

By C. and G. 
On Doubling the Value of the Currency 

8y J. H. 
On Botanical Scraps. By S. C. Y. 
On the Insurance Qllestion. By F. A.. M. 
On an Ear Trumpet. By J. E. 
On Engineering Tables. By W. Z. 
On Sun Stroke. By E. S. G. 
On W hite Ants. By T. H. 
On \he Westinghouse Brake. By F. G. W. 
On Bullets Impacted in the Air. By H. A. 

Also enquiries and answers from the follow· 
ing : 

I. X. L.-L. M. B.-J. H . J . -W. M. R. 
Corre.pondent. ln dIlferent oarto Of the country ask 

Best Philadelphia Oak Belting and Monitor 
Stttcbed. C. W. Alny, Manufacturer, 801 <t 80S Cherry 
st •• Philadelphia.  Pa Send for circular 

Eartbenware . cnltnary. W. A. H . Scbrelber . . . . . . .  151.246 
Embo •• lng roll pattern •• C. Gras.er . . . . . . . . . . . . . . .  151,21d 

Sifter llour. D. W. Marvln . . . . . . . . . . . . . . . . . . . . . . . . . .  151,232 
s(gnai and buoy, J. J.  Kane . . . . . . . .  : . . . . . . . . . . . . . . .  151.898 

Who make. a hol.tlng apparatus to be run by water .up· 
plied by cit y  waterwork. ? Who make. p ortable con· 
va. boats ? Makere of the abo ve article. will probably 
l'romote their lutereata by advertising, In reply, In tbe 
dOIDTIFIa AxIIlUOAllf. Englnea. valve Ilear for. E. Penney. . . . . . . .  . . . . . .  101 .212 SlUea, dry .oluble. R. Guenther . . . . . . . . . . . . . . . . . . . . 151,291 
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Sun, no wa' er In the. . . . . . . . .  857 
Sun ray, Her.rbel, Tyndall, and 

Draper on tbe. . . .  . . • • • . . .  128 
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the . 212 
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Sun, tbe. . . • • . . . . 298 
Sun, the heat 01 the • • • • • . . . • • . . .  2S9 
Suppre.sed member again, the • 240 
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Tannin, estImatIng. . . . . • . • . . . .  815 
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Telegrapnlc proln"e .. In 1813 . . . • • 14' 
Telellraph In China . . . . . . • . • .  117 
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Thallium , combustion of 344 
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Toolfll , Side . .  . . . . . . . . . . . . . . . . . . . .  -4� 
Tool., sIde rake • .  • • • •  • • •  • . .  'SS9 
Tools, sprtng. . . .  . . . . . . . .  .*405 
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sent, free of po.tage, to any one who wfil favor me with 
Ills address. 

HENRY CAREY BAIRD, INDUSTRIAL PUBLISHER, 406 WALNUT STREET. PhlJadelphla . 

WATER AND MINERAL ELEVATOR-
Or h WIRE WAYS," nluf trated In tb.ls Dumber to 

answer thousand. Qf letters receoved Cheaper and more 
��!��

l
�a��� Iffi�J'r,� $J&t:�������'k t,.rc':,sJ'g[i�nlf 81i.� 

BIAGE" costs on J y  15-Wlre and Rope, according to 
length, at dealplS' fa t es. Addrf>iS 

J. WHIl'dO" rWGERS, Peek.k11l, N.Y. 

Cooper's Engine & Mill Works, 
XANUFACTUREBS OF , 

First-Clags Stationary Enlines, (rIr.t - With .Ingle Illd. valve eut·01l' by lap at " 
8eeond-W���01�'iiexed eut·01l' valve. arranged to clole 

Third - St��:,."fa���\�J �t.;I�:3erl, Atted .wlth patent 
automatic cut-01l' waive gear and governor. 
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from 1 ton coal. PORTABJ.E ENGINES, of 8, 10, 20, and 2� 
IMP�fJ�·:Dl'o�eJGERS, COUPLINGS, FOUNTAIN 

BOXES AND SHAF1lING. 
FBENCH Bll RR SPRING GRIST MILLS AND BOLT· 

lI'IG APPARATUS. 
CIRCULAR SA W MILLS AND FIXTU1tES, BOILERS, 

MILL MACHIN"RY, CASTINGS, ETC. P- State what I. w .. nted and Clrcul .. rs free . 
Addres. In full, (:11 THE JOHN COOPER ENGIN�o�f.feJ''?,;: O

. 

L. & 1. W. FEUCHTWANGEB, 

DRU1��k9!¥]I!£��� y���, &c. 
Two Doors above Churcll Street. 

(Removed from 55 Cedar St . )  P. O. Box 8616. ' 
Gla�8 and Steel M"nufacturers', Nickel Platers', Pot
ters', Enamelers' and Soap Makers' Matertala, Manutac-
���'i[�o':fc s�gf:f� �h���;.��IU���a�fli"��
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S.lt. and Anode. .  Publl.hers of Treatl.e on Gem., on 
Soluble or Water GI .... , and on Fermented Liquor. and 
Nickel. 

MAGNETS-Permanent Steel Magnets 
of any form or .Ize, m .. de to order by F. C. BEACH 
., CO., 263 Broadway, New York. Maker. of the cel· 
ebrated Tom Thumli and Miniature Telegraph Instru· 
menU. 

E, M. MAYO'S PAT. BOLT CUTTER. 
arBend for Illu.trated CIrcular, CincinnatI, Ohio . 

WHETH ER YOU WISH TO BUY OR SELL 
S T E A M E N G I N E S ,  MA CHINERY or 

PATEN 7S, 
Write to E .  E .  ROBEltTS, 119 Llberty St., �.Y. 

RISDON'S IMPROVED TUR,BINE. 

- OVER 7',000 IN USE, 
!�br!tlf:§a@I!!�lfeJ1J.\� 
SEE PATENT No. 151,137, this week's list. , An ornament, contain ing chemIcal., 8UCC8l!8ful/1I 
preventIng lamp, from explodIng and chImney. from 
breakln". Samples for 25 cents. TerrItory for sale or 
exchange. 1,000 Ag.nt. wanted Immedlatelv .  Addre •• 

S. S. KIRK. 512 9th St , Washington, D.C. 

P A "I ' E N 'r COL D  R O L L E D  
S HAF TING . 

1'he ract Ihal ulla Inarlmg lIaa 111 per cellt greater 
Itrength, a Aner Anlah, and II trner to pge.than anr ether 
In uae, renders It undoubtadly the most economical. We 
are allo the lole manufacturers af the Cm.uJu.Tm> COr,. 
r.tlis PAT. COUPLING, and fnrnIah .,1':tllleya, Hangen, etc., 
�tl�� �Olt approved Itylel. 

Jtrt�J
l
l
t���&J'I.

PI1· 
Try .treet, 24 and Bel avelluel. Plttlburgh, Pa. 

1110 S. eanal .t. Cli1cslO. 
_ ..-stOCkI of tbIB iShaftlnC In Itore and lor I&le b1 I'ULLBB DANA " FITZ. BOlton, Maal. 

§HINGLlII AND BARREL MACHlNERY.
Improved Law'. Patent SiWla'le and Head!!ll )Ia. 

c ne slmplelt and best In uoe. Alao Shingle Heading 
anti. �tave Jolnten, Stave Equallzen, Heading Planen, 
Tumen, lie. Addreaa TREVOR II Co. Lockport, N. Y. 

PORTABLE STEAM ENGINES, COMBIN· 
Ing the mulmum of elliclenc

l' d1lI'&blllty and econ
omy, wtth the minimum of weigh and price. The), are 
wtdelY and favorably Imown, more than 1,800 being In uae. All warranted aatlsfactory Ol' no aale. DescriptiVE 
ctroular8 I"¥i&n J�Pl.l\m�i.B\-d�&:

s
La_C8. )(us. 

IRON BRIDGE8-CLARKE. REEVES & CO., 
PHIENIXVILLE BRIDGE WORKS. Ollice, 410 Wal· 

nut Street, PhiladelphIa. P ... 
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done on the premises, from ore to JlDlihed bridges. 
lllultrated Album mailed on receipt of 75 cents. 

Machinery 
Wood and Iren Working of eve.,. kIn!. Leather and 

Rubber Belting, Emery Wheell. Babbitt Metal, lie. 

Sturtevant Blowers. 
Of every lise ana delcrlptlon conltantly on Dand. 

Niagara Steam Pump. 
ClI.6.S. B. HARDICK, 

23 Adami It .. Brookln. 5. Y. THE JOHN HARDICK 
Ri'!l�I�& ��E���IY���P

. 

PUNClUlfG 
DROP PRESSES. 

WOOD-WORKING M.6.CHINERY GEN· 
erally. Speclaltlel, Woodwortll Planeraand Rlcn 

lI1'dBon'a l'atent Im&rOved Tenon Machlnel. Central, com�.f�'ID.&T �gr=t.:
r
tN�RDSON. 

S!.' j]rN 11 ('II, ]) Il� S �tO:nc����I�flz���I�T:: t. :'U_ J � complete OUT .. ITI for Clothing 
Stencils .. nd Key Checks, with which young men are 
making from ,5 to f20 a day. Send for c .. talogue and 
lample. to S.M.SPENCER.1l7Hanover St • .Bolton Maaa. 

WHALEN TURBINE. No risk. to purchaeer. 
Pamphlet eent free. SETH WH.u.BN. Ballston Spa, N. Y .  

MilliDg MachiDi;S. 
.f aU etylel and .Izel, from 60tJ to 10,000 Ibl. Unlverlal, 
PlaIn Index Gear and C .. m Cutting. Mill Grinders. 
Millo made to order. IndH Pl.tes drilled. BRaINARD 
MILLING MACHINE ';0 . , 131 Mllk S t . ,  Bo.ton. Works 
.. t Hyde Parl<, Mas •. 

GEO. PLACM6�%w121 Chambers .treet. 5. Y. 
, �  ,, '- - " PIERCB II G. KIlwaukee. WI •• 

�TO.�I�A!!�G��!��!��Y OTIS' • ..:::;� �DERRICKS & TRA VELLERS, 1(0. :us BBOlt'Vh ft��oA. CO •• 

THOMAS ROSIll, Rutland, Vt. 

THE UJIion Iron MillB, l'ln.burgh, Ph 
The atteDtioll of Englneers and Architects Is callec 

to our Improved Wrought-Iren Beama and Girders (pat 
ented) In whIch the compound weldl betwsen the sterr 
and ftange8 which have proved 00 objectionable In th' 
old mode 01 manufacturing, are entirely avoided, we an 
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TRADE J4.ABK PATENTED. 
'.l'he best and cheapest Paint in the world for Iron, Tin or Wood. For sale by 

the Trade everywhere. PRINCE':; ME'l'ALLIC 
PAINT CO .. Manufacturers, 96 Cedar St. ,  New York. 

CAU'rION .-Purchasers and coDsumers are cau
tioned against imitations of our METALLIC PAINT. 
All genuine PRINCE'S METALLlG l 'A IN7' will 
bear our name and trade mark on each and every 
package. Send for a circular. 

THE 

SEOOND ANNUAL EXHIBITION 
OF THE 

INTER-STATE 

Industrial EXDosition 
Of Chicago, 

WILL OPEN 

Sept. 9th, and Close Oct. 10th, 1874. 
Special Fealures for this year are Macltlneru In opera· 

lion, and Proce .. e. uf ManUfacture. The I .. rge.t and 
best ExhIbItion BuildIng on the Continent. The most 
liberal .. rrangementa for KIhlbltor. In every clas •• and 
the be.t and cheapeBt met�od of advertliing for all 
Arttsans, Manufacturers, and Inventors. Space, Steam 
Power, and Shafting free. Appl1catlonl Ihould be made, 
as early as possIble, to 

JOHN P. REYNOLDS, Secretary. 
, CHIOAGO, May 25th, 1874. 

52400 Yearl), to Agenta. M new artlcl811 and 
the beat Family Paperln America, with 

_0 $6 ChromOll, FIUIlily.Journal. 300 Br'way, N. Y. 
The American Turbine Water Wheel, Recently ImproYed and lubmitted to thorough IclentlJlc teetl by Jame. Emerson, showing the following use· ful eflect of the power of the water utilized, being the highest relults ev· er known. 

Percentage of Part Gate , �, 50.08 ;  
l(P':':�eh�o��o�Na�; �.�:90. A full \1'll'.rt may be obtained of 
�Jn�V;tln. 

LS II TEMPLE, Day. 

FOR LEGAL ADVICE CONCERNING Infrlngementa and Patpnts. conlult R. B. McMAS. 
I��.c'b�':,":i!YI��
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.New 

1831. �CHENCK'S PATENT. _UlU WOODWORTH PLANNHS !.I!� ile-8aWlng Ilaohfnea, Wood and Iron Wo�)r1ng M .. ....... �. Engblea. BoDen, etc. JOHN B. BCHBlfCK'S IONS, )latteawan. N. Y. and 118 Llbertr St" New York. 

�LA SS MOULDS for Fruit Jars, Lamps. g!�I1.��T�:J'e1:���r��I!�;'::e:���'iTv�rl�t�
vor

"�:�g;::. Bottles, Ink Stande,etc .. made by H. BROOltE, Carnetrle Klomn & Co Union Iron Mills, �turgh, Pa 1 years COR. WUITB AlfD CXNTER STS . ,  N. Y . For any :::::":':=:::'===-=-='�==--=--__ -'-__ -=--'--_ tbln" new In gla.s you will require a mould (0 dIe) . 
20 per d .. y at home Terms Free Addres. IW" PAIITIOULAE ATTENTION paid to MOULDS for � �  Q $ . .  

n'VENTORB. Send model or draWing ; Inclose stamp. 'PU " GEO. STINSON & Co .. l'ortland, MaIne. 

BOILERS AND PIPES COVERED 
WIth .. ASBESTOS FELTING ," lave. twenty·Ave per cent. In fuel. Send for circulars. 

A SB IIS T O S  PII LTIRG G O M P A R T, 
rr" AabeltoB In all quantltlel and qualities for .ale. 

BLAKE'S PATENT 

and Ore Breaker 

A DR�f:l[lE:srio�,
e
�'\.!:k

e
��;'��e�¥�rr. g�?Iie1; 

Pamphlet oJ one hundred pag<8, conlalnlng list. of 3,00\) neWBpapers, and Ast1mates �howing cost of advertising. 

THE C H A M P I U N  S I L V E R.S TE E L  
SPRING MaTTRESS, now greatly Improved, has been before the public for Beveral yea�, and cont1nnes 
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est, and most dur .. ble Sprtng Bed In market: 
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�:�r;nedM,�! qulred. Need. only half the thlclmeee cf balr mattreee. More spring. for yo!;.r money In thl. bed than In any other Unequ .. lled tor hotel. .  Any .lze. maoe to or. der. Send for plctorl .. 1 clrcnlar. Retail price of double bed, 113. ShIpped, bv sIngle bed or quan tity, to all parts of tbe world. Lloeral dIscount to the trade. Sold by l eadIng dealen In all parte ot tbe c01lIltry. Refer to Pbelps. Doremus & Corbett, J. T. Allen '" Co New York, Gould & Co .. PlIliadelphla, Pa", Gilbert &' Sons _. orwleo, Conn, Bowdlteh & Co . .JI ew lia ven", Conn., alld many otDera. CHAMPION SP,< ING MATTBESS CO Makers, 246 Canal St .. near Broadway. New YOrk. 
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WEAVER'''' 
COMBINED OIROULAR It 
'1fll/JfA:m.1'1tD1J8f: FA CE MOULDING MA. 
OHINES. 

They can De driven by hand. 
:�t

e
�V�m:'6Ie�

o
M�Ce:.

e
�:: 

r���� �e
���

e
� ��::wf�1'i MACHINE WORKS," Green. wlch, Washlns,toll Co. ,N. Y. 

THE PRATT & WHITNEY CO., Hartford, 
Conn., are prepared to furnl.h, mm theIr factory dIrect, or tnrough their agencies at 25 Park PI .. ce, N ew Yor� 186 W. 2d St . ,  CInCinnati, 0., and 258 So. Canal St., "hlcago, 111., Iron WorkIng Machinery for IlUlChlne ..na railway ohops, sewing machIne and �n factorIes, and for Ipeclal purposes, IncludIng drop and tllp ham. mera .. black.mlth shear. and Iron shop cranes of tbor. ough con.tructlon, wIth full eqnlpment of the best 

:::.Y::.�r::�'l�'re'i!�ts. Enqulrlel for descrIption and 

W EEK'S DOINGS IN WALL STREET. ElIPlalnl stock operations on small c!pltal wIth. outrl.k. ""pY 'ent free. TUHBBIDGE & CO.,2Wall at.N.Y. $70 A WEEK TO AGENTS-Sure . Four new P .. t entl. J. D. NESSITT, Foxboro', Masl 

The Toll Gate r Prize Pict1lresent treel An -
• Igeuieul gem I 30 obiecta to And! Addre'l . wtth stamp ,E. C. ABBE Y Butraro N . Y  

1 ( ' !.rmn �� 
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Small Toels of aU kInd' ;, allo GEAR WHEELS, part. 
of MODELS, and materIalS of all kind.. Castings of 
Small Latbes, En"lne •. Slide Beste. &c. Catalogues free. 
GOODNOW ", WIGHTMAN. 2S Comhlll, Boston. Mass . 

NEXT JULY, A WELL KNOWN FIRM 
'If Engineers and M .. chlnery Agents, wIth large 

connections at home and abroad, wUl open a ground
Jloor Warehouse. havIng Wlndowe fronting Queen Vic
toria Street and Cannon Street, CIty, London, England. 
The firm Is prer. .. red to accept the agency for .peclal 
maChmery, too a, etc. ,  aud to exhth1t 8 choice pelecttoD 
of thellC ond of workIng models. Advertizers' tr .. velere 
canv .... Great BritaIn and the wholp. of Europe. For 
term.,.apply to W. P .. Box 7i3 New York CIty. fAGE'S Water Flame Coal Lime Kiln,with 

;'coal Or wood. No 1 Soft WhIte LIme or Cem e nt 
w til _ of water. C .D .PAGE.Patentee.Roche.ter,N.Y 

q.BBA T BA.BGAIN. 
the property of the Yale [ron Works, conelBtlng of 

one machIne shop 6Ox150 ft. Basement
! 

two Jloors an<l 
attic With new enldne .. nd holler, Sha tlng, Toola, etc. 
all In runntng oroer, suttable for manufacturtng ED
Idnel, Toole, &c. Allo one Foundry Building 58�ft.Xl50 
ft with two CupolaB, crsne, :O.aake, Bcales, and every · 
thing complete for doIng a large 1ron tounary buelnes • .  
The buildIngs are Brlck.sltuated on the corners of Chapel 
St the bUllnes. Street of the cIty. The buildIng. will 
besold .eparate or together, wIth or wltllout the m .. · 
cb1nery.:. Also, Jarge assortment of eD�ne8 RDd tool! 
ready for delivery. AU thIngs co Delnered. thIs I. a 
chance of a'ilfetime for a mOlt prolltable Inveetment. 

New H .. ven, Conn . H. B. BIGELOW, A,.lgnee . 

CO., 

WOOD WORKING MACHINERY. 
For Pianlng MIlII, Car Shopal Saah} Blind and Door Ma kers, &c. ,  .tc. Send for IIluI,tatea Catalogue antl ., nD I
C
I�� Factory .... at Worce.ter, Masl. Salesroom, at 12\ _mbers & 1 .... Reade Stl •• New York. 

MOLDING, MORTISING 
TENONING &: SHAPING M A C H I N E S, 

BAND SAWS, 
SCROLL SAWS 

Pla!�cl�N!al��in[ 
RAILBOAD, CAB, and AGBJ ' 
OULTURAL SHOPS &c., 

W'Superlor to a� In use. 
J. A. FAY & uO. 

CINOINliATI. Ohio. 

P. BLAISDELL &. 00., 
Worcellter, Ma ••• , 

Manuf .. cturerl of the BlaIsdell Patent Upright DrlllB 
and other Ilr.t·clae. Machlnllts' Tools. 

NEW & IMPROVED PA.T'l'ERNS.-MA.· 
CllINISTS' TOOLS-all slzeo-at low prices. 

K. GOULD. 1l'l to llSN .J. R. R. Ave .. New .. rk, N. J .  

PATENT PARALLEl, 

Machinist's Vise, 
)U.NUFACTUBED BY 

HARRISBURG FOUNDRY AND MACHINE COMPANY. Harriabar&" Pa. 
-0-

� fJ."t for Circular and 

$180 EACH WEEK t o  actlv" AGENTS. Some 
thing new and rell .. ble . Write at once. 

COWGILL & CO., Kalamazoo, MIchigan . 

Superior to any modifi. i5'r ... �;;;,�� cation of the trip ham , 
mer. Simple , Efficient
and Cheap. 

� Send for Circu 
lars and price. 

Address 

W, L. Chase & Co. , 
9� &; 9 7' Liberty St .. 

New York 

D ICHARDSON, MERIAM " CO. !� Manufacturers of the latelt Improved Patent Dan· 
ell and Woodworth Planing Machlnee, MatchIng, Salb 
:�I��f�r,;���

n
�!8!!%�sl.flc����ta��mf: x:� 

ArbOrs, Scroll BaWl Ballway. Cut-oll', and RI»·.aw Ma· 
Chlneed![lA)ke and Wood TurnIng Lathes, and varloul 
other lWldi of Wood·worklng Machinery. Catalogue. 
and prICe IIltl lent on application. Manufactory

k
Wor. 

cestar, Xas.. Warehou.e 1(17 LIberty at. New Yor • 17 

MACHINERY ft'E W _4 :H.-HAND.--
Bend for CIrcular. CHAS. PLACK 

J II CO. to Veoey It .. N�w York. 

WOODWORTH SURFACE PLANERS , 
,125. Planers and Matchers, ts5O. S. C. HILLS, 

51 Courtlandt .treet New York. 

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

MACHINISTS' TOOLS 
Lathetl, Planers, Dril[s. &e •• &c. 

PIPE PELTING. 
CHEAPEST, most DURABLE and eflectlve covering kno". Enc .... d III Galvanlzea Iron, ready for Imme. dlate applicatIon. No ek!lled labor requIred. Can be removed 

V�G
u
Et�llM" F:£'41�'1J gg�lXNY, 

7S Beekman St. , New York 

P=-O-s-t-:P=-a-'-d-2-�--:WENDELL'S-1J00R -i3T()p-
. I uC' 58 N. 10'h St . ,  Phll .. delphla. 

KING-PA:YlfN T-CASE-HARDENING 
Iron converts the outsIde Into Steel-can be an n.aled and tempered as ot"er stee l .  For rIght ..... andres I K. T. KING, rana. III 

© 1874 SCIENTIFIC AMERICAN, INC.
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Back Pall'e • • • • • • • 81.00 a line. 
I nside PRlI'e • • • • • • •  71J cent8 a line. 

R'1 (fra vinqs mall lumd advertisement.r? at the same 'rate per 
me, bfl memmronent. (l8 the letter prl'fl8. Adl'ertisement8 

mU8t be rcce l,ed at ]JubZlCation oOlce as earl!/ as FrI day 
murning to appear in next i8I'1w�. 

BORING AND TURNING MILLS. 
1'.1 TRXTEl! A PRfL 1 1 ,  l S i \ .  

.\I A :-; L: F A C IT J{!W  B Y  

NILES TOOL WORKS 
_____ ILUr l I. 1' O 'l .  () l\ ( (_, . ____ _ 

FOR 

M a c h i n i s t s '  
TOOLS,  

O F  ALL I(INDS, 
ADDnE�.� 

N.Y. Steam Engine Co. 
98 Chambers St. 

NEW YORK j1'u lt �,\ L E-l'afpnt vVash Boil�l' .  Dt" t i J; 
u s e ,  1 , 1 : l i n  :� n d  (' a '- i J y  m a d e .  � n fl g l Y f' !:I  satisfacti o n .  

j�{\ d l l' 1'l ." .  w n h  t;t 'iJ ll P .  W . •  J ') Jl O::\lAb,  Fre (krlCk ,  )t d .  
"-, , H U L L  � A  \Y H-B E At i n  the market .  First � nn'1l 1 1 11 111 ll t r h , ' ' Jn f' r f r : l n I n s t i t u t e  Fair.  S e n d  f o r  

C i r c u l a r  10  S .  1 l . IHnV E ,  HO F u l t o n  :::le ,  .:\ e w  Y O l k .. 

:;;t;;;;-�-""� \}���l��
s
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i n v e a t i o n ,  H.ttachcd to 
" I l �  vfse,  t o  h e n c h  W l l h  
ti U t ll (l  u n d  ctl u c k ,  or t o  
w o rk i t se l f, 8 e t  t o  work iJl ... ny d l r(' c t l o II in a mo
l Ie n t .  U p  a n d  down f e e d  
o T o o l : re,'c rsi ble s e l f  

, � ross  f c e d . Q q i c k l y  saves 
, t s  cost  I I, bauds 01 a 1 1  me
tal  w o r M I n g  Ill cch an l C8 .  
,JACOB E .  SUITTERLIN, 
11l1 ' r , oO Duane S t . , � .  Y .  

� ;  EOlW E  RA HXES & CO. ,  

Manufacturers, Syracuse, N. Y .  
J) A ,U'j.; t>, D 'rI S T ' ''D L "" " I' 

R E G (; L t.TOB� U ,II;;I GAl; E i:t)CK S .  
JU I i R IU J , I, &; KEIZER. <l <l  HoIl\dllY �t . . B o l l .  

O W H  .F u r r l c r .  

Box :10·1 'I, I'. O .  

Nt'''' \-ol'k. 
O F F ICES : 

34 & 36 Eliza· 
beth Street. 

To(ld &, Rat't'erty Machine Co. 
M A N U F ACT URERS O F  

T h e  c e l e o r a t e d  G r e e n c  Va-:-1 able Cut-Off E n � n e  i Lowe's 
Pateut Tubnlar and F l u e  B o l l f'r8 : Plain SlJde Valve Sta· 
tIG � ary, H o t stlng, !i n c! PortabJp. Engi n e s . Boners of all 
kinds. Steam Pumps, \1111 G C lI.rlng. Shafting & c . ; S l l k ,  
Tow, Oakum, RaggJ-i:l g ,  I!op e ,  F l a x ,  a n d  Rem6 �r achlnery. 
r;f8t;

n !r�o:�� �h
f�; �JriL!����� ���

n
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S t urtevan t Bloweri'! ; a n d  DUferentlal Pull ev-Blocks . 

�Mllf�
O
��".\.�; I���N���*LJJ;tS��;'.' NEW YORK . 

SHINGLE & B ARREL MACHINERY. 
I.;v A I�T" I �l I ' ,  lI E A Il I " G  .\ ); ( ) R IIl � G L E  S A W , 

ST A V E  ( 'UTT�� n� • •  J Ol �  f E W'; ,  EQUALIZEllS.  A N D  
J l tl� A D I � (-}  TU RX E RS.  

B AILEY (; AU n E  LATHE-Fo r  turn I n g  a l l  k I n d s  h a n ·  
d l e s  n ull C a b i n e t  w n r k .  S l m p l f' s t  a n d  b e � t  i l l  u Q e .  We 
m a n u f a c t u r e  a full  l i ll i' of W o o d  a n d  I r o n  'Vo r k i n g  
Mac h i n e r y .  S t f ' lun E n g l Tl f' s ,  <X:: c .  ,\ (/ tlreflR  

T. It.  IL\ l L I·. Y & VA I L ,  L o t ' k p o r t ,  N. Y. --_._ ----

IMPOHTAXT FO E{ A LL L A RUE COR i:'O
R A  no);' AND �I A �  ' J F AC T U RI N G  COXCE I ::-;S ,-

�����f,��g�������I�n��oi.i���u�����t':,rm��f�rilgfO! 
watch'Ilan 0:' ratrnlrnan, &s the same reaches dUferent 
stations of I1 ' S  '-,oo.t 8 'nd for a Clrruh\r. 

N. B.-Thl�· :';t�2��1�'C�V�;��/ '�� B8�tg�p�t��is .  
Part1�R 'lR1ng o r  8elUn� thpqe lnstramenta without au
thority from me wll l  bo dealt with 'l.Ccordlul/ to law. 

S A W S .  
EJfER8 0X 8 PA TENT D '  

SER TED TO O THED ('Ll 1'
PER, r x p r t ' l:I s l y  t o r  l l t' II Y Y  
t"l-' e d .  w i l l  � a w  " 50,WO f e e t  o t' 
l u w b e r  in 10 h ou r s .  

The Pat e n t  Flange T o o t h  1 s  
t h e  c h e a p e s t  I n serted T o o t h 
f' d  Saw e v e r  m a d c . Has been 
in use more than four y e a r�.  
and g i v e s  p e r l e c t  sa tisfac
tio n .  

S A W S . 
EJrERS ON'S P.I TEXl A D· 

JUSTABLE SA IV 8 WA G E. 
I c n gtlH' n �  t h e  t o o t h  H. n d  
s p r e a d s  I t  at t h e  same time . 

Sent prepaid to R n y  part  o f  
t h e  U n i t e d  S ta t e s  o r  Canada, 
on rece1pt o f  Price, $5.00, o r  
, e n t  C .  O .  D.  

N. B.-T h e  P a t e n t  Adjustn
hIe Swage g i v l' h  w i t h  e a c h  
1�' sEnTED '[ o o l lI En BAw.  

A l s o ,  o u r  Pat(,)lt P. p u d v  
GmllIlI I ' tl a n d  S o H li S a w s  o f  

TIlE P.I TENT PLA"YER 8.1 irS a r e  superseding 
a l l  o T lH"' I"B . ;)cu teetn given With each s a w  t h a t  wtu 
t: u t  �UO,O()O fcpt o f  l um ber w i t h o u t  s h a r p e n i n g' .  T h e  
t e e t  I t  a r e  n o w  m a d e  h v  a ll P W  p r o c e s i ,  e v e ry o n e  
peripe t .  'l' h i tl  S a w  w i l l  c u t  m o r e  a r  d o c t t e r  1ul11-
Iw r t h u n  a n y  o t h e r  saw ttt t h e  w o r l d . 

EXTRA lJfLV CIR C ULAR 
SA lVS. F u r  C i r c u l a r  S a w  
)1 1 1 1 8 .  

V�' i t h  C a s t  Stet' !  o r  G u n  M e 
t a l  Collars,  f o r  rcs8w i n g ,  n' ·  
n cer s a w s ,  Shingl e R ,  C l n,p
boards, Look l n e- GlasB, and 
P i c t u r e  Frame Bac k s ,  a n d  all 
kinds o �· t h t n l u l1l b e r .  

a l l  kl ll ds . I A ll aooa,� lVm,"'alltNl of SI(pfrior () Ilality. 

r � F o r  C l r c u l " r ,  a ll tl PrIce LI;t, a tl tl r e ,o s E:UER �OX. F O lt H  & CO .. HCIlVN' F a I i H .  I'll.  

SUPER-BEATBRS 
Save fuel , a ll d  R u p ply D I{ Y  s t e ll lIl . Attaetl f' d t o  botlers 
o r s e t  1 U  �cparate furnac e !" .  U. W . B UL K L & Y . Engi n e e r ,  

98 L i b e r t v  S t  . .  X e w  York. 

P t For t e s t i n g  ()ve n � ,  H o t l ·  
yrome ers. c r  ll u e s ,  B l a s t  furn a c e' S  

Super-heated StNlm, O i l s  S t 1 1 l 8 ,  & c .  
Address IlE X " Y  W. H C L K L E Y, 

!l� L t lJe} t r  St .• � c w  Y o r t.:  

_'\.n U ft·MI .H dl \ .11. . l ; U 1<> I-' j ·, j  ' 1  . .- � ':' \ ) �"' l::i . ,\ l a Il U l ll C l u r ·  
p r s ,  I r t:'l, l O lt .  '\" . •  J • •  or l li  U be r t y  �'t . S e w Y on : .  
W h <-' (' I �  a n d  Hope f o r  convey t u g  p o w e r  l o n g  utstances.  
S e ll d  for Urcu lar.  ::::: 

HOUSTON'S PATENT 
TURBINE WATER 

>".'IDW" -'"t. 8tl'Onwe8t, Cheapest. B etllt. 

18��, \t;,� tilJu��0�oi{��ei�� 
1I1ghest percentnfle ever 
.hown t n  Ii rellable t e s t  a.nd th e bhrbest R Vel"Rge I'e
.ults ever obtained. In 
S�iri�I;6Ja�r��fn

l� irt;V�iip��l�r� 
tty over all others . Krner 
eon's full report fUrnt sbed on 
anpltcatt o n .  Send for Ctrcu, 
lar. 
>4KllRILL It HO USTON 

IRON WOHKS, 
Ilelolt, W i s con.ln 

PORTLAND CEMENT 
A PraC t i c a l  l' r e n t 1 s t' ()ll C t ' lIH " 1 1  t fllrn 1 l'1 h � d  F R K fC .  

l::i . L .  �le rchaut & C o .  j6 S o u t h  S t . ,  � c w  Y o r k .  

The s1mplest , most durable and efiectlve 
STEAM PUMP now tn UBC. Will pump grttty or muddy water without wesr or i U l ury tc 
its pa.rts. It cannot get out of order. 

B r a n c h  D e p o t s l 
11 Pemberton Square, Boston, Mass.  
1:fl7 �I arket 8t . .  Phi l a d e l p h I a ,  PR. 
5� W e l l s  S t r e e t ,  Chica�(),  I l l .  
South W estern EXposl t l O n ,  N e w  Orleans. 
811 & 813 N orth Second St.. St, Louis, Mo. 

J G_ ROGERS & CO., Madison, Ind.,  are 
• the origt n a l  i ntroducers o f  T A X N A T E  OF 

� O U A  for c l eanf n g  b o l l er s .  Th e il" pn'p I ra t i o n  o f  t h i s  
S a l t  W K S  p n, t e n t e d  M a y  ?llit , 1811 . I t  s u c c e s s  h ll Q.  l r d  t o  
mall} t r a u rl n l c n t  i m i t at I o n s  a g a i n fO t  w h i c h  t h (' p l� h l 1 ,C 1 s  
w a rn , ' t ! . Their T. 8. i8 the />;olid Salt itself-no d i lut I O n .  

O N L Y  1 T O  2 OUNCES DAILY BEQ'GIRED. Prtce 35r . a l b .  
S t' u d  t o }  b o o k .  R p f e rf' nc e s : Hemf ngt on & S o n s ,  I i t o n  
N Y '  R o o t  S t eaIll E n g t n e  Co . ,  N .  Y . ; O w e n s ,  L H IW 
Dvp r

·& Co . •  Hami l t o n ,O . ;  O u e 1 d a  Commun t ty,Oneld.,K . t 
N O Y E ' � 

Mill E'urnishingWorks 
�fnl�\�� IlI�;.gii��t�lbl

t��IIR�,t��u�t
�l�

e
�hin��,

e
JR�:;r� .lWt�) 

P l c k f' ,  1Y att'r  W h e e l s ,  P u l l e y �  a n d  G e ari u g' ,  s p e c i a l l y  
a d a n t e d  t o  fl o u r  m l l l s .  S e n d  for c a t a l o gut' . • .1 . T. � OYK & S u N .  H l l lTalo N_ Y .  

Your Buildings 
WITH G E � U I � E  

l' I RE A X D  W A T E R  I'R O O F  PAI N T. 

AGE N T S  WANTED IN EVERY T OWN. 
N. r. SLA T8 ROOFlSG co. , 

No t a r  Is u s e li in t h i �  c o m p o s i ttoll ,  o n e  coat of w h i c h  i s  
f q u a l  t o  s l '(  o f  o r d i n ary p a m t ,  a n d. � T O P �  E V E tt Y 
I�EA I{ .  F i l l l ll g  u p  a l l  h o l e s  In !l! h i n g l e ,  f e l t ,  Un 9t Iron 
r o o t s ; I l e v e r  ( 'rH c k �  n o r  fl e a l e s  01f ; a n d. is D u l y  RO e�n t s  a 
g a l l o n ,  ready for u s c ,  w i t h  n. l iberal (l l s c o u n t  to thc t ra d e  
T w o  ga l l o n s  w i l l  c o y (� r  100 sq . f t .  o f  s h i n g l c s ,  or o v e r  4 00  0 
t i n  r o o f. 

Office, 6 Cedar Street, N. Y. 

TILES PLA I N ,  EN C A P i'\T I f' ,  
A N I>  

M A .J O I. I C A .  , A XI)HRS ()X, JIHR CIl.LY T 
&: ( ' 0 . , :.!U Pearl ot . ,  J:� . Y .  

;::r C i rcular furnt s h e d  free. 

EXTRA HEA VY AND IMPROVED. 
LUCIUS W. POND, MANUFACTURD 

Worcester, Mass. Wareroom. , �8 Llbert�����tti�l�&�rkAIIt.nt. 

And Shaped I H llm o IH l  c arhon l ' u i n t s ,  I D d i �p c I H:la b l e  for 
Turn ing- ElIH ' l Y  W h e c l � .  b- r i n d s t o n e s ,  ahw Tru e i n g  u p  
harde u c d  S t e e l  a n d  i ':qwr C a l e n c1l'r Uollel' s , & c .  AdaresR 

.1 . D I C K I � SO � , P ll t t.-' n t e e , 6.t t, ut:'sau St.  N .Y.  

a n d  full p a rt i c u l a r s ,  t o  P .  0 

{1"OR STEEL STAM PS, Pattern Lf'ttt'rR. 
Burn l n pr  Brand s .  & c �  adlire.PQ · 1  N E W  YORK �TENC'IL 

"TORKl" , " 87 Nassau St . •  �. Y.  � P .  O . Box 5185. 

TANNATE OF SODA i8 not Patented, wul 
cannot be Pat e n t e d .  T h o m :J. b ' s  F l u i d  T a n n a t e  0 1  

S v d n  18  a pe1'lfrt SW'ce88 f o r  rem o n n g  s c a l e  from S t e a m  
B O l l e r l' ,  WITlI O G 'r INJ URI .!'. G  B0IT.ER .  I t  has r e m o v e d  
B u s h e l 8  o t  S c a l e  from �lngle B o l l e n ! ,  t h erehy s a, v i u g  
T u n R  of CO q l .  It B a v e s  :W t n n e s  I t s c o � t  i n  1! u e l ,  a n d  
s a ,'es  2 0  tI mes i t s  c o s t  t n  l'e p cl. H'." o f  B o i l er s .  Sold i n  
B b k  5 00  I b "  Yo llb l s .  230 l b . ,  )4 H o l s ,  125 I b  . .  a t  t h e  l O W  
p r i c e  o f  1 0  Cents p e r  p o u n d-Ipss t h a n  o n e  third price o f  
uther prep a.ratl o n s ,  a n d  � u p e r t o r  t o  a l l  o t he rs . Adlire s b  
o r d e r s  to N. SPEl\ C E B  T H O �I A S ,  Elmlra, :-; .  Y. 

POHrl'LAN D CEMENT, 
From t h e  best Lon�"fM��n:tftlWJ)�":!'s· C1f3

r
s��,I�?�. 

A PraCtical Treatise on Cement turnt8hQ d tor :l5 cent s .  

Uni v e rs a l  D ri l l C hu c k  
c .  H.  HEll) ' ':;  l'ATE.xT,  A r U i" t::;T 1:!,  Ihi3, 

A success. Hearti l y  e n dorsed by all u !'l i n g  it. Stro n ger a n d  
Inore durable t h a n  a ny o t h p r .  Holds drI l l s  f r o m  0 t o .% ,  full  
size .  and will  h o l d  mueh larKer by t u r n t n g  d o w n  shan ks to %. 
!���!�t:�t �u�ik�f ���e

a�:vaf{�ij
e��� :b���

n
�

t 
���

g
{nH��h�[a�l� 

u s e ,  w o r k l n �  perr ectly. AU are e o l d  w i t h  f u ff warra n t ,  to be 
returned if not satisfactory . F .  A. H ULL & CO . •  Manufact urers, 
Danbury. V t  Send for Illu8tra t e d  l)e�crtpt1ve C Ircular . 

American Saw Co. 
Hem o ve s  H s  Bust n e s s  Offi c e ,  :\hy l s t . 1Rli. t o  

THENTON N. J.  ----
Barnes' Foot & Steam Power 

�cr o l l  Suw. 
For the e n Ure r a u g e  o f  Rcro l J  Saw .. 
tng, from the Wall  to the Cornfce 
Bracket,  3 i n .  th ick .  Every 'Yo c d 
worker s h o u l d  h a v e  o n e .  Four yearB 
In market-t housands uRtng [ h e �n .  

P e r s o n �  o u t  o f  work,  or t h a t  h a v e  
��:�: f��C,;o

C!�r 
e
��I�hlit!� f��in �b 

to SO  e t s .  p e r  hour.  It I s  a p l easure t o  
rUI! o n e . -Say where y o u  s a w  this,  
and � e n d  for full descri p t I o n  to 'Yo 
F. & J .  B A RNES,Ro c k fora. [ I I . : H .  C .  
BARNES & BRO . .  6 8  Park Place, X .Y 

mON PLA.NERS, 
ENGIN E LATHES, D RILLS.  &c, S e u d  for Price LIRt. 

NEW HA VEN M A N U FA C T U RING C O "  
New H nven. (!onn. 

A LAR G E  A � S O R T"lrENT OF Spy Glasses. 
C a talogue s e n t  on receipt of Ten Cents . 

W. L M'ALLISTER, 
Chestnut St . •  below Eighth , P h Ilndelpnla 'P • .  

S C H A E F FE R & BUDENBE RG, Mn�d e burg. G e r n : a u y � ::; t�ll lI1 G- l\_�E:��,��c ._"�Y . Il_K U l{' R �lA�� . .  l !::��!��. ,_ 1\ . I 
l M PB( ) V ED ltll'4. 

D O U B L E  A C T I N G  
B UCKE'l-PL UNGER St!�!!!�PS 

VALLEY MACHIN E COMPANY, 
Easthampton, Mal'S. 

T H R E E  I' L Y  R O O I.' I N (; .  
I n  r!'le T(�n Y f�nl'!'4.  

A good art kh' .  W I ' I !  r '; c ( Hldnl' l l I l t d  fl n cl � l l i t a b l e  for 
e i t h e r  �t l 'ep or  flat roofR.  �f  rHl f o r  C i rcula r a n d  S ftlll 
p l e s .  M l C A HOO F I:\G t'O . •  i:i .\l a i lJ f' n  L a n l ' . -" t' W  Y O l K 

C A ',l PLES OF M,\ ,  1 I IN E S .  TOOLS ,  a n d  
� J D I P L 1-'� '\ I F. :\ 'I � ,  r t ' !  p h· l' d .  t ' xh i b i t r d ,  fi rll l  o f cl l ' T 8  
t u k e Il . A .  �1 . P A X T O �  & l U . ,  \T kk. :: D u rg , .\1 1 E!S .  

WIRB ROPE. 
John W. Mason & C o  . . 43 Broadwav, New York. 

-=====-------- - -. -�-------
'. -� . q , . � .  , • •  �, ' � 'i'" " ... .w. ., 

P.A.T'ENTS � 

The p u b l l �her8 of t h e  8 C I E � T I F I C  A :U E H I C.\X h a v e  
acted a s  s o l i c i t ors o f  p a t e n t s  i n  the D ll i k d  S t a t e s  a n d  
foreign c o u n tri('S f o r  IH ore t h a n  U Q u a r t e r  of a c e n ·  
t u r y .  M ore than FIFTY T TlO US.\XD i n v e u t ors h a v e  
avai l e d  t h e m s e l v e s  I J! t h e i r  r-;t' r y l c (' s .  All  jl tl t e u t s  8t' 
cured throug-h t h I s  agency receive a � r l' c l a l  n o r i c t', tn the 
SCIEXTlFIC A �J E R I(;.\S, wh i ch fre q u e n tly a 1  trac t s p n r 
c h a �er8 f o r  t h e  p a l l' n t .  

i n v e n t i o n s  f'xlun l IH· d .  a n d  n dYice as t o  p a t c n t n b l l i t y  fr�c 
Pate n t s  o b t a i n e d  t n  t h e  b e s t  I Il:111 u e r ,  a n d  with a s  l l t -

t I e  delay as p O 'il s l b l e . 
Caveats preparr d from e t t h e r  m o d e l  or draw1 n g � ,  nnti 

filed t n  th e  Patent O f U c e  a t  s h o rt n o t I c e . 
Sperla1  e x a m 1 n a t iollR as to t h e  p a t e n t a hl 1 l t y  of I n v e n ·  

t i o n 8  m a d e ,  a t  t h e  Patent OtHce, on r e c c 1 p t  o f  m l l (h- }  ( l r 
drawi n g and description ; c o s t  for this search a w l  re o 
port,  ,,5. 

Trade �[arkB.-The necessary papers for !W C U rl Il J?  
prot ection to manufacturers a n d  Tll t" r c h a n t H  t n  t1 I I M  
c o u n try a n fi  abroad a r e  p r e p a r e d  a t  t h I s  o mee . 

D e El l gn P<l.tp U t 8 ,  for protecting a r t t s t. 'j  a n d  <if' fl l gn e rs 

of a n y  n f' W  oruam e n t .'\ 1  work,  are q u i t' k l y  !ul d c h e ,l p l }' 
obtained t llroug-h t h i s  otll c e .  

C opyrigh t s  obtain e d .  
Forefgn P a t e ll t s  a r e  s o l 1 � t t e d  I n  a l l  c o u n t r l � s  whf're 

patent l a w s  exist. Pamp h l e t s ,  c O Ii t a l n l I1 !-:  tl lt' eo�t �nd 
full  particulars,  mailed o n  !l p p l i ca r i o n .  

Canada Patents.-C a n a d a  1 13  o n e  of  t h e  h (: R t  c O l i n  tr ies  
for p a t e n t R .  The c o s t  d e p e I1 t ls U p O !1 t l l e  l e n g t h  o f  t i m e  
f o r  whtch a patent i s  d e � l r c d .  !'lI l l  rlJ r t l c ula ," �  by muil  
on a p p l i c a t i o n .  

W e  shall  be happy to c o n fe r  w i t h  1 r. YI' n t o r R ,  e x a m t n e 
thelr models a n d  dra w i n g s ,  and a d v i sl� w i t ll t h cm !l� to  
obtatning p a t e n t s wl t h o u t  c o n � u l t a t 1 o n  f c f.' .  E very 
k1nd of information p e r t a t n i n g"  to p a t e n t s .  lit h OUle or 
abroad cheerfnlly I:tveIl . 

Seud for pamp h l a t ,  110 pages, c o n t a l n l n ,.:  laws and. f 
directions for obta1ning ptlten t H .  Add!" e � �  

iUVNX & C O . , 
PubllsherA S C I r� :-; T lF I C  A � I E r: I C  A.N , 

31 Park U.o,v� N .  Y. 
BRANcn OFFICE-C orner J( and ' r ia �tr"'f'r8. 

WlI.sh l !. gt o n .  I) c .  
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