
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 

Vol. XXX.-No 22.] [NEW BJl:RlES.] 

Ilfi'BOVED :ROAD ABD FAR. LOCO.OTIVE. 

The traction engine and train of wagons which we illus· 
trate are the manufacture of Mesfl1'll. Aveling & Porter, of 
Rochester, England, and were awarded the prize medals for 
Progress and Merit at the Vienna. Exposition of last year. 
The stea.m roa.d rollers, built by 
the sa.me eminent firm, were 
also a.warded simila.r medals tor 
Progress and Merit. 

Since the very important ex· 
perimenta with roa.d engines at 
Paris, in 1867, and Wolver· 
hampton, England, in 1871, 
their value, as substitutes for 
animal power, &8 feeders for 
raUroa.ds, as pioneers in new 
districts, and eventually as IU· 
peraeders of horse· drawn porLa. 
ble engines, is becoming gener. 
ally and intelligently recog· 
nized. The number of these en· 
gines built up to this time, by 
Messrs. Avelin" & Porter, ex· 
ceeds one thousand, and the 
trade is rapidly developing. 

The .conomy in the cost of 
l'emoval of heavy material, in 
certain localities, ill certainly 
very great, and the manufactu. 
rers claim tbat the cost does not 
exceed one third that of doing 
the lame work by horse power. 
The variety of uses to which tbe 
engine c..n be applied, such as thrashing grain, hauling fa.rm 
produce, plowing by direct traction, pumping, sawing, ete., 
ma.teria.Uy add to ita usefulness, and make it applicable for 
different kinds of work all the year round. 
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The engines are very strongly and simply made, and ma.· or coal. Their economy in this respect is stated to be very 
nifest the greatest care in their construction. The facility great. At the Wolverhampton trials an Aveling 10 horse 
with which they a.re guided and driven, both operations be engine, fitted with a single slide and ordinary link motion. 
ing performed by the same man, exhibits much proiress and indicated 35 horse power with a consumption of three and 
ingenuity. The .implicity of the machines enable. them,it one fifth pounds of coal per horse power per hour. 

Tbe following testimony of 
Mr. D. Brennan, tbe Presidet* 
01 the Telford Pavement Com· 
pany, of Orange, N. J., who 
has two of these load locomo. 
tives, is given, &8 showing 
their value for hanling pur. 
poses: "We have used, for 
hauling stone, one of the Ave· 
ling & Porter 6 borse power 
traction engines, purcbased of 
you, and with very sati�factory 
Iesults. We hauled with thill 
engine (with englnepr and one 
assistant) about 75 tuns per 
day, a distance of a mile and a 
qnarter, over a new road. 
There is no doubt that even 
better results can be obtained 
at longer distances, where the 
delays of loading lind unload. 
ing are not so frequent, espe. 
cially if on a good roa.d. We 
consider that th.le engines 
will do hauling for one third 
the cost of the same work done 
by horsee, at $5 per day for 
for team and drinr, bauling 

is claimed, to be worked at a small coat for wear and tear, lone and a tall tuns at a load; and we a.re making prepara· 

and the liability to accldilnt from breakage ill reduced to a I tions for a more extensive use of them in the future." 

minimum . A large amount Qf bOiler room is. given to each The smaller eng�aving shows on
.
e of the ordinary road 10-

engiJW -\1 the furnaceB are constructed to burn either wood comotives fitted WIth a ct8ne to lift two tuns. It has iron 
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wheela, It ted with compen ... ting motion to itll driver., to 
eJlable it to turn very llharp corners with facility. It Is allO 
driven and steered b,. one man. Crane engines almllar to 
thia, and built b,. the lame firm, were used at the Vienna 
Exposition during the erection of the building, and did a 
vast amount of excellent work in unloading and removing 
the heavy packages of merchandise aa the,. a rived on the 
grounds. 

Mr. W. C. Oastler, 48 Exchanp Place, New York city, 
ia Meslls. Aveling & Porter'ugent In the United States. 
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of the first cue; expenditure of heat keeps up a continuous 
generation of steam. from watel', aupplying the loas aa faat 
loB neeealllol'1; or it expands confined air continuaJl,., and 10 
Increues the pre.aure which, when moving the engine, ia 
neceaaaril,. released. The chemical fire engine and the so 
ealled fire amd1illatora are illustrationa of the second cl .... ; 
the action of an acid on a carbonate (both In water, but kept 
aeparate untU needed) developes carbonic acid gaa, which ia 
set free with such energy' that the water ma,. be forcibl,. 
ejected with the gas and made uaeful aa a read,. substitute 
for a fire engine. 

The pressure which it is possible to generate in this wa,. ia 
something enormous, and has more than once given rise to 
serious accidents b,. the explosion, or rather the bursting, of 
the vessel in which the preaaure waa generated. It ia now 
twenty years since Natterer, of Vienna, with a very power· 
ful condenaing apparatus conatru.cted on the same principles, 
attempted to liquefy the four gases which thus far have re­
aisted all attempts at liquefaction, namely, nitrogen, oxygen, 
hydrogen, and oxide of carbon; but he did not succeed, not­
withstanding that he carried the pressure to nearly 3,000 at 
mospheres, or 45,000 pounds to the square Inch. 

It is indeed lurpriaing to notice the apparently irresistible 
force exerted by tho molecules of bodies, when (induced by 
cold, helot, chemical action, or electric ageney) the component 
particles are compelled to adopt another molecular arrange­
ment. The expansion of freezing water may burst the 
heaviest bombshells; that of s'eam, the stron[est boilers; 
the development of g&iI b,. chemical agency may overeo'me 
any power with which we may oppoae it by attempting its 
confinement. It ia the same with electricit,., which, subtle 
as the agent ia, will, when its current induces the change of any 
subst.ance into gases, serve to produce a tremendous pressure 
within the wa.lla of the vessel containing the substance. Thia 
method, we anticipate, will ,.et prove available for investi· 
gations on the behavior of divers substances under pres· 
fturell, lIurpalslng even those of Natterer. For such ex· 
periments the water to be decomposed ia to be confined 
in a lIufBcientl,. IItron, V8llllel, In which are alao the elec­
trodea conducting the decompoalng electric current. 

All, in the invention of Mr. Keely, the heat and chemical 
action are sald to be excluded, the only other agent which ap­
pears to be left il electricity, and we therefore IIUllpect that 
the alleged enormous power, from the electric forces in­
cluded in a drop of water, ia in fact nothing but the enorm· 
OUIl presaure of the gas developed, from water under con· 
1inement, by a galvanic current, or the induced current from 
a magneto-electric machine, driven by mechanical power. 
The pretence that the pressure is developed by a mechanical 
device, requiring little power, may be true, but that the 
power obtained from the prellsure can pOllibl,. surpass that 
of the power employed ia absurd and its application. to 
motive power ia limply a phantom. 

• 
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• elsion, under loll variations of load and steam pressure. 
PUSSVU BOT A KOTIVB "WEB. The Porter governor, in which the balls are loaded down b,. 

The error of contounding mere pressure with energy avail· a heavy weight on the spindle, and which ia thus enabled to 
able to produce power ia the main origin of the majority of run lot a much higher speed, il a modification of the stand­
attemptll lot perpetual motion, and even lometimell cauaes, ard form, and ia prompt in action and much more powerful. 
among confused minda: exaggerated expectationa about the Theae are the advantagea which have brought it intO uae 10 
effects to be obtained from mechanical contrivances. extensively in Europe. In this country, the Pickering gov� 

We conalder the alleged dlscoveryorlnvention ofMr. Keely, ernor, In which the same object is accompliahed by carrylllg 
deacribed on page 278 of our current volume, to be a case of the balla on stift steel springs, has come into use quite 
the latter clas!. He ia said to develope, by means which he largely aa poIs6Bsiq similar advantages. 
carefully keepe secret, a gas under enormous pressure; and The only iBOChronou.s governollt which are used to any 
by the exhibition of thia preasure, he baa induoed a few en· extent In the United States are the Huntoon governor and 
gineers (who should know better) to testil,. not only In reo it. modification •• in whicll a screw, rapidly rotating In a 
gard to what they see, but to make Inferences loB to the enor· closed tank containing oil or water, exerts a force In the 
mous power to be expected from such an exhibition. Th.,. line of ita loxia which is made uae of In operating the throt­
forget that thia presllure CIonnot be utUlzed without letting tIe valve. While the engine ia lot speed, no movement of 
it oft; and thai the great problem In producing motive pow- the valve 0C01UII; but should the llpeed dlmlniah, a weighted 
er is not sir:1ply to originate a great pressure, but to generate arm forcell back the serew, and the valve opena. It wlll 
it abundantly, cheaply, and aa fast aa it ia conaumed in the continue to open until the engine comea up to the proper 
production of motion. Ipeed again, whatever the conditions loB to the load or steam 

Fift,. tuns weight supported b,. three llmall blocks of one pressure. Should the speed exceed that Intended, the 
eu.bic Inch each, wiil exert on each a presaure of lIome!33,OOO screw acts more energetically upon the liquid in which it 
pounds to the square Inch; but this mere pressure of 38,000 works, and the increued eftort ia sufBcient to oyereome the 
pounds is not a horse power; it only becomes so if we canH resiatance of the weighted arm and to cloae the valve until 
the 38,000 poundll to descend one foot per minute, and if, lot the proper speed ia again acquired. In Europe, the Blome 
the end of thia descent, it can only be restored by lifiing the object ia accomplished by lOme builders by the uae of the 
wel!ht block to ita original hight. parabolic governor, whichia 10 arranged that the balla move 

A wound-up spring is perfectly equivalent to a weight; it In a parabolic instead of aclrculararc. It can be shown bya 
ma,. exert a certain preallure, large In proportion to ita alze mathematieal argument, whleh cannot be given here, that 
and strength; but unleaa it ia allowed to unwind, it cannot thia produces the e.4fect of lsoehroniam: that the governor 
produce motion or power; and the exhibltlon of a. sprillg will remaill without afteeting the throttle valve lot only one 
prelsing with a power of 12,000 pounds on one square Inch ..,aed, the one for whleh it baa been proportioned and 
of material doell not prove the possesllion of a principle of speeded. The late Profesaor Rankine Invented a very neat 
motive power, nulels we can wind up the spring loB fast loB govemor of Urla clus, which ia pedectly iaoehronona. 
the power ia expended. In. l.r1etion governor invented b,. �f8l1lO1' nuraton, 

It is the Blome with compressed air or gaaea; they are In fact and dealgned by one of his pupila.Ahe tam. reasult ia ai· 
nothing but wound.up springs: with the difterence, however, talned b,. maldJlg uae of the'varying friction of blocb 
that, In place of needing mechanical power to wind them pressed against a drum b,. centrifugal force. When aboTe 
up. we may use, for their development under con6nement or be!ow llpeed, the valve ia compelled to move In the p�r 
and consequent preasu.re, either heat, chemical agenciea, or dlreetlon until the engine ia brought to speed, or ulltil the 
electricity. vaive baa been either entirel,. cloaed, or is wide open. Sie· 
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dlfterent from the latter in Its general arrangement, and 
entim,. different In details. The Pitcher hydraulic regu. 
lalOr, which waa much Uled aome yearaago on englnea fitted 
with the Sicklea �ut-oft valve gear, "1oB a pu.mp which 
forced water Into a chamber, having an orifice fiLted with a 
plug which waa capable of adjustment to give an,. desired 
size of opening. A1Jbve the chamber, and communicating 
with it, waa a pump plunger connected with a throttle 
valve. When the engine ran above speed, the orifice waa 
not of sufficient capacity to discharge the water aa flist' aa 
it waa pumped Into the chamber, and the second plu.nger 
was forced up, closing the throttle valve. When tIle .peed 
waa less than that proposed, the water iasued from the cham­
ber more rapidly than it was forced in, and the plunger, 
which was attached to the throttle, fell, opening the valve. 
Thia waa another of the isochronoull clasa of governors. 

None of these regulators have sufBcient power to over_ 
come any serious relistance or to act through any con6idera_ 
ble diatance. Water wheel regulators, consequently, are 
usually of a d1fterent construction from those above de­
scribed. In the best of the common forms, the fiy ball 
governor is employed to move a clu.tch which engages a 
train of geariug driven by the water wheel, and puts it in 
motion in one direction or the other, aa the openin/;l' or clos­
ing of the gate to which It is connected Is necessary. 

Hundreds of patents have been issued to invt!ntors of 
various forms of governors, in which it has been attempted 
combine sensitiveness. isochronism. and strength of action 
but the problem still remains unsolved. What is wanted i� 
a device which, while combining these three requisites of • 
good regulator. shall alBo combine the requiaites for com. 
mercial success, strengtb, durability, simplicity, and, above 
all, cheapness. Many of our best mechanics have tried to 
prodnce such a governor and have failed, bnt we cannot 
iluppose the object aimed at entireJy unattainable. 

It wlll be remembered that our special Vi�nna correspon. 
dent described the next best form of steam engine to our 
standard drop eut oft engine loB a plain, neat, beautifulJy 
proportioned, and well finished English engine, having a 
plain three.ported slide valve, with the Meyer expansion 
valve riding on the back of the main valve-just such an 
engine loS is 101d in New York by the agents of some of our 
beat builders. This valve gear is well fitted to produce a 
sharp Cllt-oft and an excellent distribution of steam. The 
point of cut-oft must, however, be adjusted by hand, and 
the governor attached to a throttle valve in the steam pipe, 
because this work is too heavy to be done by the governor 
without entire lo!s of its sensltivenesll and efficiency. 

Putting the throttle valve In the .te.m pipe, aa a regula­
tIng valve, ia always avoided, if pOlaible, by good enginee!'!, 
becauae, by throttling the steam, a lOBS of efficiency occura. 
It is always preferred to regulate the engine by so attaching 
the governor that, aa in the best drop cut-off engines, it 
shall determine the POin,t of cu.t-off. We gave the reasons 
for thia preference hlour iSlue of May 28, on page 821 of our 
cnrrent volume. The invention of su.ch a governor, which 
we have described loB one of the wants of the time, would 
enable thia simpleat, and In other respects most satisfactolY, 
atyle of engine to compete with the most expensive formB in 
the market in perfection of regulation and in economy of 
steam. It would thus confer a great benefit upon steam 
users and, conaequently, a great pecuniary reward upon the 
inventor. Such a governor would find many other applica­
tionll, and would displace, not only the ordinary steam 
engine governor, but, in many Instances, it would proba. 
bly take the place of the water wheel or diaengagement 
governor. 

• • • • • 

WRY DO PLABT8 AlIson OXYGEB DVBIlIG THE 
BIGHT1 

WLen a number of frellhly gathered and healthy leaves 
are placed during the night under a bell glass of atmoll. 
pheric air, they condsnae a portion of the oxygen; the volume 
of the air dlmlniahea, and there ia a quantity of free car­
bonic acid formed, generally leas than the volume of oxygen 
which baa disappeared. U the leaves which have abllorbed 
thia oxygen during their llta,. In the dark be now exposed 
to the sun'lI light, the,. reature it nearly in equal quantIty, 10 
thai, all correctiona made, the atmosphere of the bell glass 
returnll to its original composition and volume. 

Leaves In general have the Blome dect when they are placed 
alternatel,.ln the light and In the dark tliere i8 however a 
very obvioua dlfterence in the intensity with which the phe­
nomenon ia produced, according to the nature of the leaves. 
The quantity of carbonic acid formed during the night is 
10 much the 18111, loB the leav81 are more flesh,.; thIcker, and 
therefore more watery. The green matter of fleshy leaved 
plantll, of the cactu, opuntia, to quote a particular instance, 
doea not produce auy aenaible quantity of carbonic acid in 
the dark: but theae !eavea condenae oxygen and exhale it 
a.pia1lk.e thoae which are less fleshy when they are brought 
Intothe lun, after having been kept for lome time in the 
tlark. De SausaUl8 applied �e namel of inaplration and expir. 
ation of plants to theae alternate eftects being led by the anal­
ogy'--t1ODUIwhatremote,it mnat be confessed-which the phe­
nomenon preaenta with "he respiration of animals. 

The inspiration of !eavea has certain limlta; in prolonging 
their ata,.1n the dark, the abaorption becomes leiS and less; 
it .....,. entlrel,. when tP !.-Y811 have condensed about 
tlutlr own volume of osi&ell .... And let It not be supposed 
that the nooturnalinsplrallon of leaves is the consequence of 
a merel,. mechanical action, comparable, for example, to 
that exerted by porona aubstances generally upon gases. The 
proof that It ia not 10 ia supplied by the fact that the same 
eftect. do not follow when leaves are immersed In carbonic 

The steam and hot ioU' engines are ill1iBtrat10IlS of mena' governor ia &lao a friction governor, bue IOmewhat acld,hydrogen,or mtrogen. Iv.!lqch �mstt,nces,theu 11 ao 
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appreciable diminution of the atmolphere which lurroundl 
the plant. The primary cause of the inapiration of oxygen 
by the leavel of living plants is, therefore, of a chemical na· 
ture. With the facts which have jUlt been announced be· 
fore us, it seems very probable that, during the nocturnal 
inspiration, the carbonic acid which appearl is formed at 
the eolt of carbon conta.lned in the leaves, and that this acid 
is retained eiLher wholly or in part, in proportion as the 
parenchyma of the leaf is more or less plentifully provided 
with water. 

A plant that remains permanently in a dark place, exposed 
to the open air, loses carbon inceslantly ; the oxygen of the 
atmosphere then exerts an action that only terminates with 
the life of the plant: a relult which is apparently in oppo­
sition to what takes place in an atmosphere of limited ex­
tent. Bnt it i. 110, because in the free air the green parts of 
vegetables can never become entirely satnrated with carbonic 
acid, inasmuch a. there is a ceaseless interchange going on 
between this gas, and the mass of the surrounding atmol· 
phere; there is, then, inceBBant penetration of the gases,as it 
is called. There is a kind of slow combustion of the carbon 
of a plant which is abstracted from the reparative in1l.uence 
of the light. 

The oxygen of the air also acts, but much less energeti­
cally, upon the organs of plants that do not possess a green 
color. 

The roots burled in the ground are still subjected to the 
action of this gall. It is indeed well known that, to do their 
office properly, the soil must be soft and permeable, whence 
the repeated hoeiBgI and turningl of the 1I0il, and the pa.lnll 
that are taken to give access to the air into the ground in so 
many of the operations of agriculture. The roots that pene· 
trate to a great depth, such as those of many treel, are no 
less dependent on the same thing ; the moisture that reaches 
them from without brings them the oxygen, in solution, 
which they require for their development. It is long since 
Dr. Stephen Hales showed that the interstices of vegetable 
earth still conta.lned air mingled with a very considerable 
proportion of oxygen. The roots of vegetables, moreover, 
appear generally to be stronger and more numerous as they 
are nearer the surface. In tropical countries, various plants 
have creeping roots which often acquire dimensions little 
short of those of the trunk they feed. 

If a root detached from the stem be introduced under a 
bell glass full of oxygen ga., the volume of the gas dimin· 
ishes, carbonic acid is found, of which a portion only mingles 
with the gas of the rtlceiver, a certain quantity being retained 
by the molature of the root. 

The volume of the gas thus retained is always less than 
that of the root itself, however long the experiment may be 
continued. In thelle circumstances, whether in the shade or 
in the sun, roots act precisely all leaves do when kept in the 
dark. Roots still connected with their Items give somewhat 
different results. 

When the experiment is made with the stem and the 
leaves in the free air, while the roots are in a limited at­
mosphere of oXYllen, they then abforb several times their 
own volume of this gas. This i8 beeaulle the carbonic acid 
formed and absorbed is carried into the gent'ral system of the 
plant, where it is elaborated by the leaves if exposed to the 
sam.e light, or simply exhaled if the plant be kept in the 
dark. 

The presence of oxygen in the air which has accesll to the 
roots i8 not merely favorable ; it is absolutely indispensable 
to the exercise of their functions. A plant, the Item and 
leaves of which are in the air,lOon dies if its roots are in con· 
tact with pure carbonic acid, with hydrogen gal, or nitrogen. 
The ulle of oxygen, in the growth of the subterraneoull parts 
of plant., explains why our annual plants, which have 
largely developed roots, require a friable and 10018 lOil for 
their advantageous cultivation. This ah:o enablea UI to un· 
derstand why trees die when their roots are submerged 
in stagnsnt wa�er, and why the effect of lIubmersion in 
general is leas injurious when the water il running, such 
water always containing more air in lolutlon than that which 
il stagnant. 

• • • • • 

BILK AS A DIET A.D ITS BI'J'EOT O. TO SYSTE •• 

There is conliderab1e difference of opinion on the lIubjeei 
of a milk diet. It is lIurrounded with a mus of whiml, of 
pl"l'judicea, and of milltaken ideal, which are baled more on 
individual fanciel than uroll certain fact. To one a glaM of 
milk imbibed il beliaved to be a sure provocation of a bWoUl 
attas, to another, a disordered atomacb, to a third, drowsi· 
ness, and so on, through such a category of limple though 
dis&greeable ailments that we look aghalt at the flU"Dler who 
drains cup after cnp of the fresh pure liquid, time and again 
during the day, and wonder at the reliEting powers which 
bis organization mUlt pOllesS. Thil truth is, however; that 
milk is not unwholesome. On the contrary, it contains good 
substautial bone,mulele,1I.esh,aJ:d brain producing lubltance., 
which, assimilating, quickly act rapidly in buildiDg np the 
body. Naturally, we aSlert, it is nonrisbiDg ; that it do 
bring on certain troublES is nevertheless true, but the caUI8 
is in the individual stomach, not in the milk, provided, of 
course, the latter be fresh and lweet. The Oommercial Ad­
fJertiBer of recent date has lome excellent remarks on this 
Inbject which are well worthy of repetition. .. Milk diluted 
with one third lime water," it is said, .. will not cause any 
one biliousnell or headache, and, if taken regularly, wUl so 
strengthen the stomach &I to banilh theae· disorders. 

.. It may be taken with acid of some kind when it does 'not 
easily digest. The idea that milk must not be eaten with 
pickles is not an intelligent one, &I milk curdlea in the 
stomach nearly as Boon as it il awallowed. When milk is 
conltipating, as it 11 frequently found to be by persona who 

drink freely of it in the eountry in lummer time, a little aalt 
.priDk�ed in each glassful will prevent the difficulty. When 
it has an oppotlite effect, a few drop. of brandy in each goblet 
of milk will obviate its purgative effect. As milk is so es­
lential to the health of our bodies, it is well to consider 
when to take it, and how. It is a mistake to drink milk be· 
tween meals, or with food at the t8oble. In the former case 
it will destroy the appetite, and in the latter it is never pro­
per to drink anything. Alter fl.nishing each meal a goblet of 
pure milk should be drank; and if any one wishes to grow 
fieshy, a pint taken before retiring at night will soon eover 
the scrawniest bones. In cases of fever and summer eom­
plaint, milk is now given with excellent results. The idea 
that milk is "feverish " has exploded, and it is now the phy­
sician's great reliance in bringing through typhoid patients, 
or those in too Iow a state to be nourished by solid food. " 

Our contemporary, we notice, S80YI that the persons with 
whom milk does not agree are the very ones who require it, 
and whom it would probably regenerate, did they so prepare 
it as to make it palatable and suitable to their particular 
constitutions. Not exactly, we think. It should be remem. 
bered that" what is one man's meat is another man's poison .. 
is a very frequent case; and while, as we h80ve above pointed 
out, milk may in perhaps a majority of instances be rendered 
agreeable to the stomach, still there are certa.ln organiz8otions 
which persistently refuse it in spite of any assisting admix· 
ture. A similar illustration may be found in the case of 
wine ; and we know of inatances where persons,of otherwise 
strong digeition, are utterly unable to driDk half a gill of 
even the purest grape jnice without experiencing the same 
bilious and other derangements which many ascribe to milk. 
It is a fact, however, that for individuals troubled with dys· 
pepsia, weak ltomach,and kindred ills, milk has wrought reo 
markable and unexpected benefit, and the diet has in cases 
among our own acquaintances resulted in great relief. 

Milk drinking, particularly in this city, has during late 
years received an unusual impetus through the establishment 
of da.lries, or restaurants where the bill of fare is confined to 
a few simple articles of farinaceous food and to generous 
bowls of milk and cream, retailed at very mocierate pricel. 
The idea, we believe, originated some five years ago in a 
small bakel's shop, in one of the little down town streets, 
which had a monopoly of the business for some time,making 
large receipts. Other., being attrailted by the gains, em· 
barked in the buslnesl, and now the da.lry is as much .. fix­
ture in New York city as the more pretentious restaurant. 
All a matter of curiosity, we recently inquired of the man· 
ager of the largest of these establishments as to the people 
who patronize the diet, and the effect of the iDcreased de· 
mand upon the lupply. His customers,he told uB,comprised 
every class ; the rich banker perches on the high stool beside 
his errand boy. Clergymen, lawyers, merchants, editors, 
men whose reputation is worldwide, throng into the doors, 
proving that,even if this sudden increue in milk driDk1Dg be 
merely a popular mania,.lt is nevertheleu one which has af· 
feeted all alike. 

The milk for the city is brought principally from Welt· 
chester and Dutchess counties in this State, and the neigh. 
boring counties in Connecticut. In the dairy above referred 
to, the stocks of several large farms are required to produce 
the necessary amount. Twelve hundred quart. in cool 
weather, and upwardl of eighteen hundred quart. when the 
mercury makea excursion. into the ninetiel, are da.lly con· 
sumed by an averil.ge of twenty. five hundred persona in the 
single eltablishment. This milk is lold at about ten centl a 
quart, realizing a fair profit. 

The greater portion of the milk uaed in the city does not 
come direct to the seller, but goes throuCh the SAme hand· 
liDg, by four or five "middle men," as the often doubtful 
1I.uid retailed by the peripatetic milkman. The farmer, for 
inltance, binds hiD:.lelf to lupply a certain number of cans to 
the contractor for a de1l.nite period, usually six monthl, at 
the price of about 88 to 42 centl per can in summer or � 
centl in winter. The contractor receives the filled velsell 
from a collector, who gathers them from the different farml 
and depoBitl them at the railway ltationa. Under charge of 
the latter,they are tranlported in early tralnl to the city and 
lold at the depots to milkmen and 

·
da.lry keepers at an ad. 

vance of about five cent. per can. The milkmen IUpP]y 
famlliel and grocell with the commodity,plU8 another pro1l.t 
which bringa its COlt to the conaumer," above ltated to 
about ten celltl per quart. 

A, to the quantity of mUk dally COJllumeci in New York, it 
is dililcult to obtain any precile figures; but it il eatimated 
that the lupply does not fall short of two million quarts 
every twenty. four houri. This on a rough calculation is 
the produce of some thirteen thousand eowa and an average 
of something over two quarts per diem to every soul of the 
population. 

a.e . • 

THE BESPIBATIO. 01' OXYGE., 

According to the older notionl in regard to the pl'<\Vlsion 
of Nature for the lustenance of life, the Inrrounding �ndi. 
tions have been exprelaly arranged for the bene1l.t of al1 liv­
ing creatures, 80 as to lecure not only their exiltence but 
their welfare and cemfort. According to late ideal, how· 

ever, al the different liviDg creaturell were evolved under 
previoualy exilting conditionll, the mode of their develop. 
ment was IUch as to &ccommodate the different organisml to 
thele conditions ; and when the conditiona changed, a correl· 
ponding change occurred in the creaturel themselves: thOR 
not adapted to the changed conditions perishing, and thOle 
molt 1I.t for the new era lurviTing and propagating their 
Ipecies. We will illUltrate tbil by an example: In our at­
mOlphere, the oxygen is diluted with very nearly four timel 
ita amomlt of nltropn , and all the a.lr.breathing anlmalll, 
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including man, have become adapted to these conditionl. U 
the amount of oxygen became lesl, a correlpondinr change 
wonld occur in the reapiratory lyatem, al is illultrated in 
the high lands of filouth America, where, by reason of the 
rarefied atmoaphere, the amount of oxygen inhaled at each 
relpiration il . leu than neal' the ocean level; and &I a con. 
sequence,)he human lungs are more developed there, and the 
inhabitants are remarkable for their largely developed ohe.tI, 
allowing them to make up by quantity for the quality of the 
inapired air. The revene is also the case; it has been found 
that the effect of the compressed air (on those worKmen 
whose constitutions allowed them to withstand the prelaure 
and labor for some length of time in the cailllOnl for the 
foundations of the Missilsippi brldp at St. Loui., Mo. , and 
the Eaat river bridge, New York) was to narrow the volume 
of the chest, while deep l8Ipirationl of the highly comprell8d 
air were pa.lnfuI. 

Now comes an interesting discovery of M. P. Bert, who 
1I.nds that it is not alone the preasure which il hurtful to 
the aYlltem, which can soon accommodate itRlf to it, but 
chie1l.y the concentration of the oxygen, which even actB like 
a most violent poison when inhaled pure, under a pre.lure 
of three or four atmospheres ; consequently when (nnder a 
pre8lure of lOme 90 or more pounds to the square inch) an 
amount of oxygeJil. lIurpasling the normal quantity lOme six 
or more times is inhaled at every respiration. its hurtful 
effects manifest themselvea, one of them being a very pat 
increue in animal heat, with a disturbed pull8; thil, of 
courae,adds largely to the diicomfort. This fact suggestl that 
man who have to submit to conditionl of greatly increased 
atmospheric pressure would be relieved and bene1l.tted by 
inhaliDg an artificial atmolphere conta.ining less than the 
normal amount of oxygen, 10 per cent oxygen to 90 of nitro. 
gen for two atmespheres prealure , 5 per cent oxygen aDd 
95 nitrogen for four atmospheres, and 80 0.0. The value of 
this su ggestion is strengthened by the French phyaicilt De 
Fonvielle, who mainta.ina that the diacomfort experienced by 
travelers on high mountain peaka, or by aeronauta when 
ascending to high altltudel, il not so much cauled by the 
diminished atmospheric preasure as by the want of oxygen, 
which, in that rarefied condition, is not given to the Inngs in 
sufficient quantity. He Buggested, therefore, the inhalatiOD 
of pure oxygen at thOle high altitudell ; and two balloonista, 
Sivel and Croce·S}: inelll, have vfrified this theory durIng a 
recent &lcent in the balloon JCtoiU PoZair�. M. Croce.Spi. 
nelli, when he had reached a hlght of 16,400 feet, experi. 
enced a strong feeling of suffocation ; he then relOrted to the 
inhalation of pure oxygen (eneloled in a large rubber bag wita 
which he WGII provid�d), and became not only relieved, but 
recovered his normal condition of perfect comfort. Thu 
effect on the pulse W&l remarkable: willIe below it WIllI 88 
beats per minute, it rOle, at a hlght of 111,000 feet, to 1.{(); 
when oxygen .was respired, it descended at once to 120. 

The publilhed aceount of this alcent adela the following: 
.. When not uliing tha respirator, the lkies appeared to the 
obaervers quite dark ; but when freely respiring the oxygell, 
the blue color of the heavena wal restored." AI the blue 
color of the sky il due to the refraction of the lolar IlgLt in 
the atmolphere, it is an objective pheBomenon, and cannot be 
seen at such high altitudel, where there il little of the at. 
moaphere (and that little very rare1l.ed) left above the ob. 
server. The ltatement that the blue color WIllI rettored by 
the inhalation of thu oxygen would infer that the hne is lub. 
jecUve and due to the condition of our eyel, induced by 
breathing the gas. 

In regard to the higkt which travelers are able to attain, 
we may state that Alexander von Humboldt, in his alcellt of 
Chimborazo, W&l compelled to stop at a hight of 111,000 
reet, at which point he had to give up from luffocation; but 
in late yean the brotherl Schlaglntweit ascended the HIma· 
layas, and alept all night in bivouac at a hlght of 19,200 feet, 
and later ascended the peak Ibi Gamin, 22,200 feet high. 

The English astronomer Mr. GImher clalms that he hal 
ascended to a hight of 26,000 feet without feeliDg any dir. 
comfort, and that only when reachiDg 82,000 feet he experi. 
enced any very serioUl feeling of lUftocation. No doubt, 
different conatitutions are differently affected ; lOme are 
unable to resist dlmlniahed atmospheric preuUl8l, otherl 
increqed preuure. We met even lut Bummer a consnmp. 
tive individual on Mount WuhlDgton (waich is not much 
over 6,000 feet high), who atated that he felt luoh a feeU., 
of luffocation that he wu obliged. to hasten down on the 
lame d..,.. 

• I • • • 

THE AUBICA. SOOIAL SCIE.OE OO.GBESS. 

The American Social Science Congresl will hold ita annual 
sellion in New York city, commencing on May 19 and ter· 
mlnating on May 23. The title of this inltitution il broad 
enough to eover a WIlt field of ueful knowledge,and the lub. 
jectl for investigation are very numerous and interesting. 
Mr. George W. Curtil will preside, and papers by Rev. Dr. 
W ooll8Y on exemption of private property from eapture at 
aea, by Mr. W. C. Flagg on the farmen' movemllllt, by 
President Gilman on Califolllia, by Hon. D. A.. Wells Oil 
taxation, by Professor Peirce on ocean lanes for lteamlhip 
navigation, by Mr. G. G. Hubbard on ra.llroada, and by 
Profe880r Sumner on the Finance Department, will be read. 
Many other papers relating to public health, penal iJlltitu· 
tionl, charity, and kindred subjectl are promil8d, and the 
Boarela of Health and Public Chariti81 will probably b8 in 
lellsion on the lame daYI • 

• .  e .• 

TIm bill before Congr811 for the grant of national aid to 
the extent of tliree milliona of dollan in behalf 01. tll. 09· 
tennial Exhibition has beeo cleteated. 
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New Elcla'J'-oDe TIID GilD. 
Only two years ago the sobriquet " Woolwich infant " W&8 

playfllUy applied to a gun which had j ust been constructed 
in the gun factoriee of the Royal Arsenal at Woolwich. of 
the then unprecedented size of thirtY',five tuns. Recent 
events have, however, proved that the name wall by no means 
ill chosen, for a decision has been arrived at which will ne· 
cessitate our viewing thlll gun actually in the light of a mere 
baby, a seriee of monstroulI succeaeOli having been designed 
which will put its noae out of joint altogether. The first four 
of these, whioh are intended to form the armament of the 
fllture ironclad Inflexible, will be proceeded with I!O soon as 
the experimental one, which is the subject of the present 
paper, has been completed and proved. 

The new gun will, it is expected, be of 
a weight slightly over or slightly under 
eighty, one tuns. Its total length, in· 
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TlIE POLAK OLOOK-THE TIKE OF DAY BROWN BY 
OOLOBB. 

One of the most beautiful practical applications of the 
polarizing instrument is presented in Sir Charles Wheat. 
stone's polar clock, shown in our engravings and described 
in the following pa.ssage by the inventor : 

.. At the extremity of a vertical pillar is fixed, within a 
brats ring, a glass disk, so inclined that its plane is perpen 
dicular to the palar axis of the earth. On the lower half of 
this disk is a graduated semicircle, divided into t welve parts 
(each of which is again subdivided into five or ten parts), 
and against the divisions the hours of the day are marked, 
commencing and terminating with VI. Within the fixed brasa 
ring, contllining the glass dial plate, the broad end of a ooni. 

81 TUN GUN. PROJECTILE 1,200 LBB. CARTRIDGE 200 LB8. 
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change in the plane oorl'8spondl with four minutes of solar 
ime. 

" The inatrumen; may be furnished with a &'faduated 
quadrant for the purpose of adapting it to any latitude ; but if 
it be intended to be fixed in any locality, it may be perma. 
nently adjnsted to the proper polar elevation and the expenll8 
of the graduated quadrant be eaved ; a spirit level will be 
useful to adj1l8t it accurately. The instrument might be set 
to its proper uimuth by the sun's shadow at noon, or by 
means of a declination needle ; but an observation with the 
instrument iteelf may be more readily employed for thill 
purpose. Ascertain the true solar time by means of a good 
watch and a time equation table, lIet the hand of the polar 
clock to correspond thereto, and tum the nrtical pUlar on itll 
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axis until the colors of the selenite Itar 
entirely disappear. The instrument 
then will be properly adjusted. 

cluding the plug screwed in at the breech 
end, 27 feet ; the length of bore, 24 feet ; 
the caliber will, in the first instance, be 
14 inchee, but ample provision is made 
in the thickness of the steel tube to in· 
crease that flglll'8 to 16 inchee, if deemed 
deeirable. The rlJiing has not as yet been 
decided on, but will be a maner for con· 
sideration as the gun approaches com· 
pletion, by which time the result of the 
present series of experiments with the 
·H tun gun will doubtless have thrown 
considerable Ught upon this vexed ques· 
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" The advantages a polar clock pos-
8811118S over a sun dial are : lst. The 
polar clock being constantly directed to 
the same point of the IIky, there ill nOo 
locality in which it cannot be employed, 
whereas, in order that the indications of 
a sun dial ahould be observed during 
the wbole day, no obstacle mnst exist: 
at any time between the dial and the. 
plaoos of the sun, ani it therefore can·, 
not be applied in any condned situa. 
tion. The polar clock is consequently­
applicable In places where a sun dial 
would be of no avail : on the north side· 

, . 

35 TUN GUN. PROJECTILE 115 LB8. CARTRIDGE 110 LB8. 
tion. The trunnions are to be 16 Inches 
in diameter. The Internal oonstruction 
is similar to that of the 10 inch gun and 
upwards, except that the chale is divided 
into three portions instead of two. 
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The accompanying engraving wlll give 
Bome idea of the appearance of the pro· 
posed �n, and exhibits the grandeur of 
its proportions as compared even with 
those of its colossal predecessor. The 
7 inch gun is also shown as demonstra· 
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7 TUN GUN : PROJECTILE 700 LB8. CARTRIDGE 30 LB8 
r 

ting the immense advance that has til. 
ken place in modem attillery during the 
past eight years. When we consider 
that it was positively stated, when the 
7 inch gun was produced, that we had 
attllined the highest point we should 
ever reach in weight of metal, it seems 
I\lmost incredible that in less than a de. 
ca.de we should be in posse8Bion of ar· 
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tillery twelve times ae heavy. One is almost tempted to 
pervert the Latin proverb, and exclaim : " Terwpora mutan. 
tUT et Mma mutantuT in iUi,. "  

Neither the weight o f  projectile nor quantity of powder to 
be c'lntllined in the cart:'idge for the' 81 tun gun has been 
positively fixed, but the first will probably range between 
1 ,000 Ibs. and 1,200 Ibs . , while the second may be eetimated 
at about one sixth of that amount. In the follOwing calcu . 
tionl as to the probable energy of the new gun, or force of 
impact.of its projectile, at the various ranges specified, three 
weights of shot or shell are respectively dealt with of 1,000 
Ibs" 1,100 Ibs, , and 1,200 Ibs. Au initial velocity has been 
assumed in aU cases at the muzzle of the gun of 1,800 feet 
per second. It wauld possibly be considerably greater, but 
we desire to be within the mark. Worting by the well 
known formula :  

The energy in '/li, '/liva in pounds = WVz 

'_ 2g 
, where W = weight of projectile in Ibs. , 

V = velocity in feet, 
g = force of gravity (32'2), 

we find at the muzzle for the 1,000 Ibs. projectile a blow of 
11 ,715 foot·tuns, for the 1 ,100 Ibs. proj ectile one of 12,886 
foot-_une, and for the 1,200 Ibs. projectile the terrific force of 
14,058 foot.tuns ! These forces would, of course, be coneid· 
el'1lbly enbauced by the higher velacity which would doubt· 
less be obtained. When we compare such energies with 
those of the 35 tun and 7 inch guns, namely, 8,404 and 1,855 
tune, reepectively, the latter sink into utter ineignificance. 

The actual penetrating powers of the 81 tun gun, as dis· 
tinguisbed from the striking or racking powers, can only 
be deoided by experiment. With the earlier natures of 
heavy ordnance, such as the 7 inch and 8 inch, a rough rule 
ga.ve the penetrative or punching power as 1 inch in excess 
of the diameter of the projectile. Thus the 8 inoh gun would 
penetrate armor 9"inches thick at a moderate distance. But as 
we ascond the serie!. this power developes itself in an in· 
creasing ratio, the 10 inch gun piercing armor of 12 inches 
in thickness, but not going through the backing ; whUe the 
12 Inch gun of 36 tuns easily pierces 14 inches armor and 
backing, and only ie arrested hy the latter after going through 
15 Inch targets. Hence we may reasonably estimate the 
power of the gun now under consideration as capable of 
penetrating at least 19 inches or 20 inches of armor plates 
and their backing, at a distance of, say, 500 yards. We are 
aware, of course, that by increaeing the dlameter of the bore 
to 16 inches, the charge remaining the same, a lou of pene· 
tratlve power would result, but we anticipate that (by em. 
ployment in making up the cartridges of the slow.burning 
11 inches or 2' inch cubes of pebble powder, some of which 
have been manufactured at Waltham Abbey, and with which 
good velocitiee and low pressures were obtllined in recent 
experiments with the 38 tun gun at the proof butts), as the 
caliber is'increased, so the charge may be increaeed in pro· 
partion. Tpt the 81 tun gun will ultimately have a caliber 
of certainl1'5 inches, we little doubt.-fi6 JDngmur. 

cal tube iJ I!O fitted that it freely moves round its own axla ;  
this broad end is olosed by another glass disk, in the center 
of which is a small star or other lIgure, formed of thin filmll 
of selenite, exhibiting when examined with polarized light 
strongly contrasted colors ; imd a hand ia painted in such a 
poaition as to be a prolongation of one of the principal sec. 
tions of the crystaline films. At the smaller end of the oon­
ical tube a Nicol's prism is fixed I!O that either of its diago. 
na18 shall be 45° from the principal section of the selenite 
lIlmll. The instrument being so fixed that the axis of the 
oonical tube shall coincide with the polar axis of the earth, 
and the eye of the observer being placed to the Nicol's prism, 
it will be remarked that the selenite stIIr will, in general, be 
richly colored ; but as the tube is turned on Its axill the 
oolors will vary in intenaity, and in two positions will en· 
tlrely disappear. In one of these p08itions a amaller circu· 
lar disk in the center of the star will be a certain color (red, 
for instance), while in the other position it will exhibit the 
complementary color. This eftect is obtained by placing the 
principal section of the small central diek 22t ° from that of 
the other films of selenite which form the star. Th8 rule to 
asoortain the time by this instrument is as followlI : The tube 
must be turned rouud by the hand of the observer until the 
color star entirely disappears while the disk in the center reo 
mains red ; the hand will then point accurately to the hour. 
The accuracy with which the solar time may be indicated by 

Fig. 1.  Fig. 2. 

WHEATSTONE'S POLAR CLoex. 

this means will depend On the exactneu with which the 
plar.e of polarizaUon OlD be determin.ed ; one degree or 

of a mountain or of a lofty building, fol" 
inetance. 2d. It will continue to indi·. 
cate the time after sunset and before­
sunrise, in fact, so long as any portion 
of the rays of the sUD are reflected from 
the atmosphere. 3d. It will also indio 
cate the time, but with 1_ accuracy, 
when the sky ill overcast, if the clouds. 
do not exceed a certain density. 

" The plane of polarization of the 
north pole of the sky movel in the op­
posite direction to that of the hand of 
a watch ; it i8 more convenient there­
fore to have the hours graduated on 
the lower semicircle, for the figures will 
then be read in their direct order, where­
as they would be read backwardll on an. 
upper semicircle. In lhe lIouthern 
hemisphere the upper semicircle should 

be employed, for the plane of polarization of the south pole 
of the IIky changes in the same direction as the hand of a 
watch. If both the upper and lower lIemiclrcles be gradua. 
ted, the same Instrumeat will serve equally for both hemi­
spheres. 

•• The following ill a deecription of one among leveral otber 
forms of the polar clork which have been devised. This 
(Fig. 3), though much letll! accurate in its indlcationll than tb6 
preceding, beautifully illustrates the principle. 

Fig. 3. 

SELENITB POLAR CLOCK. 

.. On a plate of gla88 twenty. five films of lIelenite of equal 
thicknels are arranged at equal distances radially in a semi· 
circle ; they are so placed that the line bisecting the principal 
sect1.ons of the films shall correspond with the radii rellpec· 
tively, and lIgures corresponding to the hours are painted 
above each film in I'8guIar order. This plate of glasll is fixed 
in a frame I!O that its plane is inclined to the horizon 38° 32', 
the complement of the polar elevation ; the light, pasling 
perpendicularly through thill plate, falls at the polarizing 
angle, li60 45', on a redector of black glass, which is inclined 
18° 13' to the horizon. This apparatns being properly ad· 
juated, that is, so that the glaBs dial plate shall be perpendi. 
cular to the polar axis of the earth, the following will be the 
eftects when presented towards an unclouded sky : At all 
times of the day the radii will appear of various shades of 
two ' complementary colors, which we will assume to be red 
and green, and the hour is indicated by the lIgure placed op­
posite the radius which contain8 the most red ;  the halt hour 
is indicated by the equality of t wo adjacent tints." 

• ••• • 
A. CoRREOTION.-An accidental error exillts in the de­

ecription of the bolt cutter of t.he Wood and Light Machine 
Co., which appeared on the first page of our isaue of May 9. 
The beginning of the detailed reference should read :  .. A ill 
tbe face plate of the die holder," etc. Instead of the follow· 
ing fentenOl! should appear : B is the head, caused to revolve 
by proper meohanl8m, through which passes a mandrel, 
moving �ly back and forth, in the spindle, C. 

- .- -
TlIB green color of the boron flame may:be very well shown 

by boWng a mixture of boracic add. alcohol, and sulphuric 
acid, and igaiting the vapor. 
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HYDRAULIC BIVBTDrG KAOHnrB. undescribed tree with crimeon 1I.0were, which excels the 

It is now no unusual thing to have bonell in use at Bea poinciana. regia, collJillia racM1WBa, lagerBBtroma rtgia, and 
with platea of one inch and even upwarde in thictneee. Such the jaca'l'anda mimoBifolia. At 4,400 feet a tree fern, 
boilers require to be conetructed with rivet .. of Bizes that which will eXCAI in grandeur all othera of the alboreous 
cannot be satisfactorily set up by mere manual labor ; and of claal. A palm tree at the lame hight which will rival any of 
late yeara, after many applicatione of eteam and gearing for the British·Indlan s�cies in gr&Cefulnesa. " On the banks of 
this purpose, hydraulic power has been employed with the the Daintree we saw a palm tree cocoa, which far exceeds 
best reBults. the unique apecimens in the gardell of the same genera from 

The firBt thing that strikes an observer of thia new pro- Brazil in grandeur and gracefulneBl. While cutting a given 
cess, is the entire absence of that most deafenlDg noise, the line on the banks of the river JohnatoDe, for the purpose of 
neual accompaniment of ordinary riveting ; and a little fur- exam!niJ1g the land, an enormous fig tree stood in the way, 
ther attention will show that this aheence of noise is its least far exceeding in stoutness and grandeur the renowned foreat 
merit. By the quiet, steady preuure, rivets are enlarged giants of California and Victoria. Three feet from the 
throughout their length, and fill up all 
roughness or irregularities inside the 
punched holes they enter, so that they 
remain firmly fixed, even when one or 
both of �he heads are cut off, and must be 
drilled out altogether should it ever be 
neC8l!l&ry to remove them. The presluN 
not only forma heada on the rivets, and 
effectl the above named compression, but 
it holds them up, and the plates alao, close 
together, until the former are sufficiently 
cooled to bear the st.rain, and even draws 
the platea closer together by subsequent 
contraction. 

Our illustration shows Meurs. McKay 
and Macgeorge's patent hydraulic riveter, 
which has been for some time in use at 
the Millwall Docks Engineering Work!!, 
London. ThiI' machine is ODe of the most 
powerful of its class, and gives a pressure 
of 60 tuns upon the rivet, an amount 
abundantly sufficient for the lsrgest clas!! 
of boller work hitherto required for ma­
rine engines. Above the machine stands 
a powerful traveliDg crane, from which 
boilere are suspended over it, their (ordi­
nary) horizontal axis, of course, then be­
ing in a vertical position. Circular seams 
of rivets are brought to the machine by 
the simple proceBl of tumiDg the boiler 
round on a swivel, and vertical seams, by 
raising or lowering it in the usual manner 
with mechanical arrangements of thill 
class. 

'I'he prel!lure is derived from an accu­
mulstor, and it amounts to 700 lhe. per 
square inch in the prellent calle. This 
pressure is only admitted into the lar�e 
cylinder when the diell come in contact 
with the hot rivet, lhe slack belDg taken 
up by the action of a smaller cylinder. 
By this arrangement a considerable II&viDg 
of power is effected ; for if the large cylin­
der took its supply and moved the levers 
their entire distanca by accumulator 
pressure, it is evident that great waste of 
power would ensue thereby, and In all 
direct acting steam.riveting machines this waste must come 
from the nature of their construction. 

The hydrauUc cylinder, and all valves, levell, weights, 
etc. , are placed in a pit below ground, clear out of the way 
of msn working, and safe from frost or accidental injury. 
Of course the pit is covered over, and in winter carefully 
protected from cold ; and where, as is sometimes the case, 
theBe machill,es stand practically out of dooll, a precaution 
of this kind should never be neglected. 

The upper end of the powerful cast iron levere which form 
the most con8pIcuous part of this machine are perfectly free 
from all surroundings, except only a conveniently placed 
handle for starting or revelling ; this handle lltands behind 
one of the levers, and therefore does not appear in the pre­
lIent illustration. These levell are 80 strong that any acci­
dental blow given to them can do no harm ; and the readI8IIt 
access is obtained to every part of the machine. Steel dies 
are simply placed in bored hol88, and naturaily hold them-
selves there. ' 

When all is prepared, and a heated rivet in position, a 
movement of the handle admits high preuure water to the 
smaller cyllDder, the dIes rapidly close upon the rivet, the 
self.acting valves admlt water to the larger cylinder, and 
without noille or vibration, the work is done. The dull, heavy 
pressure crushes together the thick plates : and after holding 
them and the rivet together for a moment that the latter may 
cool, the pressure is released, the di811 recede, another rivet 
ill soon complet'ld, ani a boiler is finished with utonishing 
ease and rapidity. 

The distance, from the center llhaft on which both levers 
work to the dies or center of the hydraulic cylinder, is 6 feet in 
the prellent case : 110 that, after deducting the center bearing 
and wrought iron straPII to carry the tensile Itraln, there 
remains a clear space of 5 feet for boner plates, and this ill 
found to be ample for the lIeveral classes of work for wbich 
this particular machine is used.-The Ji}ngineer. 

• ••• e 
New Au.trallan Tree. aDd Plan1 •• 

Mr. Walter Hill, the . Government botani." hu reported 
to the Queenilland Secretary for Landi! that his party have ex ·  
amlned the banks o f  the Mulgrave, Rusae1l, MOBIIman, Dain­
tree, and Hull rivers, and have been more or leu succesaful 
in finding suitable land for IIngar and o�her tropical and 
l18IDi.tropical product1one. The ascent of �he lIummit of 
Bellenden Kerr was snccesafully made by Johnlltone, Wll, 
and eight troopers. At 2,500 feet in hight they obeerved an 

HYDRAULIC lUVETIBG IUCHINB. 
ground it measured 150 feet in circumference ; at 55 feet, 
where it sent forth giant branches. the stem was nearly 80 
feet in circumference. The river Johnstone, within a ltm· 
ited distance from the coast. offell the first and best induce­
mentl to sugar cultivation." 

• .•. e 
EIDIet of Pipe 8moklDI( OD Teeth. 

Dr. Erich Richter, of Ula, Col., gives, in Dental OoBmo8, 
the accompanying engravlDg of dental abrasion from the use 
of clay pip8ll. The patient, a miner, a native of Germany, 
addicted to smokiDg, could not refrain from it even while 
at work. It was his cUllt'om, while using the pick or ehovel, 
to support the pipe between the canlnl's and first bicuspids, 
and. when makiDg heavy stro]r.es, the pipe would move a lit­
tle. After a few years he could close his teeth and still have 
room for the pipe. 

The accompanying diagram illustrates the effect upon the 
teeth. The left lIuperior cuspid is worn down nearly to the 
gum, and looks as though it had been filed for pivoting and 
then polished. The pulp cavity i. not exposed, but is cov­
ered with so tbin a layer of dentine as to make the touch of 
an instrument painful. The other abrasions are all in the 
form of a segment of a clrcle, and are all highly pollslled • 
The lIecond left lower and the firBt upper bi:lUllpids have been 
extraeied. The teeth are all free from caries, but discolored 
badly. • ••• • 

New Loeal ADe.thetle. 

Some time since the M�dical Beco-rd quoHd from an Amer­
ican lIOurce a IItatement that if camphor be powdered by rub­
bing it in a mortal' with a few drope of IIpirit, and an equal 
weight of chloral hydrate added. a liquid is produced which 
i. a valuable local anreathetic. Mr. Lennox Browne, writing 
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to the BritWl, Medical JO'I.l1'1U1-l, confirms this statement, and 
says that it ie of the greatest vaiue as a local application in 
neuralgia. Mr. Browne, having employed it during several 
months, has fOllDd great and sometimes instantaneous relief 
to follow its applic .. tion in eVllry case. It ill only necessary 
to paint the mixture lightly over the painful part and allow 
it to dry. The application never bUsters, though it may oc. 
casion a tingling sensation of the skin. The compound has 
also been found of great service in the relief of toothache. 
-Pharmaceutical Journal. 

• , •• 8 
Death Valley. 

According to the recent expeditionary report of Lieutenant 
Wheeler, the Death Valley in California 
is a detrital sink of unique physical cha­
racteristice. This whole region presents 
a series of valleys or detrital plains, each 
entirely Inclolled by the ridges of Cordil­
leras that are more or less distinct as a 
series of mountain mass8ll. The Death 
Vall6Y proper is one of the most remark­
able of all known interior continental de­
prellBions, and has portion II near the cen­
ter of its axial line below the level of 
the sea, although far inland, and lying 
much to the north of the lower border of 
the great interior basin: It is the sink of 
the Amargosa river, which has its lIOurce 
in the areall of drainage formed to the 
south· and east of Belmont, Nevada, tra­
verBIs the desert of that name while 
passing lIOuthward, until, reachlDg lat. 
35° 41' 5" , it makes an abrupt angle to 
the west, and thence, at right angles to 
the north, reaches the point of greatest 
depression, a little less tban 600 feet be.­
low the sea level, in the heart of Death 
Valley proper. This valley, of the ordi­
nary onl form, is fully 70 milell in 
length, varying from 5 to 15 miles in 
width, surrounded by frowning mOlln­
talns of volcanic and sedimentary origin, 
tbe Telescope range, rising higher than 
10,000 feet. The line crosBing this dis­
mal area from the mouth of Death Val. 
ley canon to the thermal springs in Fur­
nace creek, presenting a labyrinthine 
maze of efflorescent, saline forms, creates 
at the level of vision a miniature 
ocean, the vibrations of whose contorted 
waves has a sickening effect upon the 
senses. The lurid glare, horizoned by the 
bluish haze radiated from the mountain 
sides, appears focu8lled to this pit, thongh 
broad in expanse. It seems, coupled 
with the extreme heat, to call for the 
utmost powers of mental and phyaical 
endurance. 

The journey through the Valley of 
Death occasioned the utmost apprehen­

sion, evinced tbrough the entire se&son. To this was added 
the effect of the fearful cloud burBt experienced while 
among the Telelcop� mountains, to the west, and the ab­
lence of tbe guide who had ventured toward the northwest­
ern arc. of the valley, it was feared to return no more. 

. The transit of 48 hours, in a temperature that remained at 
117° Fah. at midnight, 80 exhausted both men and animals 
that further travel was rendered .precarioul. 

• ••• • 
Te.tlDI( Dye. Cor AdulteratloD. 

Red dyes must neither color soap and water nor lime wa.­
ter, nor mUllt they themselves become yellow or .brown after 
boillDg. Thie test Ihows the presence or absence of Brazil 
wood, archil, _mower, sandal wood, and the aniline colors. 
Yellow dyel must ltand being boiled with alcohol, water, and 
lime water. The most stable yellow is madder yellow ; the 
least stable are anatto and turmeric : fUlltic is rather better. 
Blue dyes must not color alcohol reddillh, nor must they de­
compose on boiliDg with hydrochloric acid. The b8llt purple 
colors are composed of indigo and cochineal, or purpurin. The 
former test applies also to tbem. Orange dyes mUBt color 
neither water nor alcohol on boilin� ; green, neither alcohol 
nor hydrochloric acid. Brown dyes muat not lOBe their color 
on standing with alcohol. or on boiling with water. If black col­
ora have a baais of indigo, they turn greenilh or blue on boiliDg 
with sodium carbonate ; if the dye be pure gall nuts, it turnl 
brown. If the material changes to red on boillDg with hydro­
chloric acid, the coloring matter is logwood with:)Ut a basis 
of indigo, and is not durable. If it changes to blue, indigo 
is present.-Dtngler'B Polytechnisclws Journal. 

• I •• • 
Ph08phorle Aeld OD Oat •• 

E. Wolff describes water culture experiments in which the 
nourishing Bolutions, eight in number, supplied graduated 
quantlti811 of phosphoric acid. The percentage of phospboric 
acid in the dry crop varied with the amount supplied. When 
this percentage fell below 0 ·38 (with good field oatll lt is about 
0·44) the amount of straw seriously diminished,but an increue 
of phosphoric acid above tbis point did not lDcrease the straw. 
The corn, however. was greatly affected by an lDcrealled IUp­
ply, and gave by much the largest yield when the pbosphoriC' 
..cld reached 1 ·11 per cent of the dry crop. The ash of the 
straw contained no silica, none having been supplied ; itll per­
centage of phosphoric acid was 4·4-1S·9, that in the uh 
of field oats (silica deducted) being 9 ·1 .  In the ash of the 
com, the phollphoric acid varied only from 87·7--48·9 per celn, 
the percentage in the ash of field oats beiDg 41 ·a. 
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Note. ft'om Wa.hlnpon, D. (l. 
To thll 1J1dUor of tlu &Untiflo American : 

The Hon. M. D. Leggett, Commissioner of Patentll, having 
been the subject of a series of scurriloull and defamatory ar­
ticlell in a diareputable paper, publlahed in this city, and 
called the Oapitol, has thought proper to strike back, and in 
a letter to the Zanellville Daily Gowrier makes public a vari· 
etT of facts concerning the personal hlatory of the editor 
author of the paper in question,whioh are anything but com· 
plimentary. 

Donn Piatt, the editor of the paper, values the character 
thu. given him by the Commissioner at about $20,000, and 
hall therefore brought 110 libel suit for the above amount. 
The ca.ae will probablT come on for trial at the November 
term of this year, when we may expect to heal' the truth 
about some very peculiar transactionl that are now only 
vapely hinted at. 

The ordinary bUlinesl!l of the Office is still increasing, the 
number of patents issued during the month of April being 
1,204, or an average of 301 per week. The weekly average 
for the correspondini period of last year was only 263. 

Among the patenta lately iSBUed is one for electro "plating 
with cobalt, which, it iS ltated, will form 110 thick and useful 
covering that perfectly protects the plated surface from the ac­
tion of the elements, and the coating is said to be very white, 
exceedingly hard and durable, tenacious, adherent, and not 
liable to tarnillh. 

For many yeart! past there Aal!l been an ugly pile of mar· 
ble in thla city, which hlloll been an eyesore to our own people 
and a wonder to the visiton here : a wonder what it was or· 
iginally designed for and (when informed) a wonder at ita 
un6.nished l!ltate. I rt!fer to the Washington Monument, 
which in its pr88Clnt appearance luggelts 110 cross between 110 

• factory chimney and a shot tower ; and if ever finil!lhed,'it will 
serve more as 110 memento of the want of tllollte in ita deelgn 
than 1101 an honor to WlIoIIhington. For ten or twelve years 
past nothing hu been done to> it, owing mainly to a lack of 
fundi, which the wretchedly poor design hal probably 
cauaed, and partly to a very IItrong l!Iul!lpicion that the foun­
dation is not strong enough to carry the immense weight 
which finishing the monument, according to the original de. 
Bign, would bring to bear on it. In view of this, Senator 
Morrill prop0861 that the material in it should be used to 
form 110 large monumental arch, by which plan, it is thought, 
a .tructure that would not dilJlgrace him in whOle honor it 
WIIoI raised may be erected at lesl expense than it would 
take to finish the present abortion. 

Mr. Sutro, of Sutro tunnel fame, il in this city looking af­
ter his interestl before Congresll, and hu been giving a lIeries 
of entertaining lecturell on mines and mining. I shall send 
you a few inr.eresting items therefrom in my next. 

WlIoIIhington, May 19, 1874. OcCAIIIONAL. 

• • • • • 

The Overflow 0' the l'IIl •• I.dppl. 

I'o tM 1J1ditor of the &illnUflo .American : 
The Missil!lsippi river, itll relation to commerce and agri­

culture, and eapecially the protection of these alluvlal landa 
by the restriction of the waters which :flow near, through, 
and now over many of them, are pointl of vital interest to a 
large lection of the great South. 

Aa the Milsissippi valley il the home of our chief staple, 
the nation should have yielded all the aid she lawfully could 
to every scheme looking to the protection of those lands and 
to enriching, draining, and cultivating them in a proper and 
lCientiJic manner ; but the govemment hu abaolutely refnaed 
to do anything,and has altogether withdrawn any semblance 
of encouragement to agriculture in this region. The water 
that irrigates this great vaUey turns the spindles of the 
Eastem and Middle States. ThoulAnds of the laboring 
claaseB of these lections find the bread that we calt upon 
these waters come to them. 

At this time, the condition of this conntry is attracting nn­
ulual attention. The over:flow in the Minis sippi valley,the 
conllequent damages to the crops, extending perhaps to an 
entire failure and the terrible results following the lAme, 
direct Ollr notice and the action that Ihould arise therefrom 
to the experience of those whose knowledge of the locality 
extendl over a seriell of many years. In looking for pro­
tection from these:waten by embankments called levees, and 
elldeaToring to place metel and bounds to this inland sea, 
we mUlt admit that the treatment hal failed. Levees have 
proved naelell on smaller streamll ; and agriculturists on 
the lands of this river, who have had the advantage of twen­
ty.five or fifty yean experience, and who were, for the moat 
part, in favor of the levee system as now naed,are convinced 
that it il and always will be a failure. U it could be suc­
cellsful, the advantage is not sufficient to jnstify the ex' 
pense. That the lands are more prodnctive, that better 
crops of corn and cotton are made, in the over:fl.owed regions 
caDnot be doubted. 

During the last half century, there hal been but one year 
in which 110 crop could not have been made lioii well and bet· 
ter withont a levee than with one. That year WIIoII 18li8. 
Land lIeller., spectUaton, and theoristl on the subject, are 
the only adVfJC&tes of that levee system. What we wish to 
find il lome better lyatem of protllCtion. There are two 
Id8&ll prevalent among practical men who acknowledge the 
inexpediency of the present syatem of protection. The one 
is to straighten the river and levee the outlets i the other is 
to divert the volume of water by canaling the upper portion 
of the river and the laqeat tributaries, and theMby lealleD 
the quantity of water and the cJanger to thla region, and 
rJao to level the eutletB, u in the other anggeatlon.. Either 

of these ideas, practically appUed, would " Bucceed in the di· 
rection of protection to thelle over:flowed land.. And it 
would be much better judgment on the part of the nation to 
diacnall these ideaa in a practical way before e"l:pending 
the public money on a Bcheme for the protection of the cot· 
ton region. The application of theae ideal needs science and 
capital. The government can command both ; and all it is 
a lIubject of eminent national import, the nation ought to 
take the matter in hand. It would be a pubUc benefaction ; 
and the whole country, the readen of your valnable paper, 
would be greatly interested in the discusaion of the scienti6.c 
aspect of thia subject. 

. Austin, Milll. J. F. S. 
_ ._. -

Boller Explo.lon at : Philadelphia. 

To the 1J1ditor of t1u &ienUflo AmIlf'ictm. : 

On the 8th inatant,about 3 o'clock P. M.,a plain cylinder boiler 
exploded at the Keystone Milla on Callowhlll street, owned 
by Mr. Henry Hoppen, who rents portiODII out to manulac­
turen, with power. The boiler room was loCated outside of 
the mill and contained 6 plain cylinder boilera set on the 
oven plan, in setll of two each, with lIeparate feed, blow off 
and lafety valves for each set. The two sets next to the 
mill wall have been in coutant use in their present position 
for the PIIoIIt 8 years. The other two have been out of use 
since lut June. All of the above have been UDder the in­
spection of the Hartford Boiler Insurance Company. O wing 
to getting in a bad lot of coal , the four boilers in use would 
not maintain prelllure to drive the engine up to speed. The 
other two were fired up a few daYI back so lioii to bring up 
the pressure (60 pounds per square inch) neC8ssary to run tbe 
ml1l at IIpeed. All seemed right nntil a IIhort time previous 
to the explosion, when the enilneer, Hngh Sweeny, found 
the outaide boiler wss l"'akini. He immediately hauled his 
:flre from this lIet, and WIIoII in the act of blowing them oft 
when the explosion took place. He was badly scalded, a. 
also was Thomas Devoe, a lad 13 years old who was em· 
ployed in the mill Both of .them died on the morniDg of 
May 10. On making an examination of the boiler, I find 
thaBt parted at the junetloD of the second and third rima, 
through the line of riveil a part of the way. The fourth 
rim had a new piece along Iii whole length and about 17 
lachel wide, which, Mr. Hoppen says, Wlloll ordered to be 
done by the inllpector of the Hartford Boiler Insurance Com­
pany. My examination shows that the boiler has been 
cracked through the Une of rivets at the point of rupture, DO 
doubt for aome yea.ri back, lioii there are no ligos of juDctlonll 
of metall, at the point of separation, in two pJ.o.cea of oVer 2 

fellt in length. 
How the inspector of the Hartford Company and the 

boilermakerll who put on the new patch could have over­
looked these crackl pllolliel m1 comprehenaion. I am satta" 
:fled !f the hamml'r test had been properly appUed, followed 
by the hydraulic .pressure, the patch would have Ihown 
itself defective. The cause of the exploelon is therefore ob­
vious ; it exploded from wear and tear, havillg been in use 
lOme 25 years. The average duration of boil&r life is 10 
yean. 

This latter is objected to by lOme people from tne fact 
that a large number of boilers older than tbe above are 
working older than the above and have done so for years 
with IIteam of an equal or even a greater pressure ; still 
they are continuing to do 10 only at a riek, and their paat 
exemption is no security against exploalon in the future. A 
year ago a boiler exploded which WIIoII 20 yean old.tl.Bd killed 
11 persons. This boiler, over 26 yean old, has killed 2 per· 
sons. Now I believe that 13 human lives are worth more 
than all the boilera over ten years old in thil city. The law 
ahould be that a boiler after ten year'lI use,no matter itll condi­
tion, should be replaced. Our railroad companies understand 
this"; after a car wheel hu run a certain number of miles it 
is condemned, and why should not boilers be also ? Man 
wean ont by use, and 10 doel iron. 

Philadelphia, Plio. w. BARNET LE VAN. 
• •• • • 

A National J.U:u.eum oC Science. 

To t¥ 1J1ditor of the &ienUflo .AmIlf'ictm. : 
Would it not be an appropriate and beneficial mode of 

celebrating our Centennial, for CongrellS to make an appro· 
priation for the erection of a mnseum of natural history, 
mineralogy, and geology, the comer stone of which should 
be laid on July 4, 1876 ? It lleeme to me that it is a national 
:lisgrace that a country which il 10 wealthy, and one which 
possesles within itllelf 10 much material to make a fint class 
mnaeum of the above description, IIhould be contented with 
the miscellaneous collections now in the Smithsonian Insti­
tution, which hal!l been supported almost entirely by the 
bounty of a foreigner. Let us leave to that inatitution the 
formation and development of an arclueological and ethnolo­
gical museum, and let the nation excel the world in the 
magnificence of its natural history collections, for we can 
scarcely hope to rival Enropean nations in our strictly art 
collectionl. 

Now that the time of the year is approaching when our 
various scientl:fl.c and educational bodies will hold their an 
nual meetings, I think it would be well for them to take BOlUe 
action upon the subject, and, by memoriala, show CongrellB 
that there is a large bod,. of learned and thinking men in 
the country who have arrived at the conclnaion that the time 
hils come when our Govemment, " of and for the people;" 
should expend annually lioii large a sum, in behalf of mence, 
literature, and the useful arts, as it now expends in support­
ing one IefPment of Boldierll or one IIhip of war. I firmly 
believe (after extensive travelt) that our pe.lple are the most 
intereated of any in the world in lcientlfic ' Pllrllultl ; anel 
when we think how much hall been accompliahed ill thla 

country in this way, without the aids which even the smalleR; 
f oreign nation extends to itB investigators, I think thu, 
with BUcb aid, a verY few yeara will not fail to lee our land 
the home of the lciences, and filled with students from 
abroad. But at any rate, we ought to be as far progressed 
and civilized lioii Russia now ia ; but at present we are fBlr be­
hind even her in our national liberality to culture and 
learning. 

Chicago, TIl. S. G. L. 
• .•. -

The Ant. oC Brazil. 

To elu 1J1ditor of tlu &Untl;fto American : 

An article on the army anta of Central America, their do­
ings, habits, etc. , in a recent number 01 your journal brings 
to my mind lome obBervationa, which I made several years 
ago concerning a IIpecies of ants, inhabitants of the country 
along the banks of the Uruguay and Paraiia riTers in South 
America, on parallel 35° S. latitude. Their habitationa con­
sist of mounds, some of which are at leaat ten feet in 
diameter, and rise above the glound lOme three or four feet. 
These mounds seem to be built of coarse grasl (a sort of 
bent, common to that section of the country), intermixed 
w ith soil. At the base, at intervals of about a foot, were 
arches, about t inch wide and the same hight in the center, 
for ingress and egrels. The country ill rolling, lyiDg en­
tirely open, with an occasional patch of dwarf trees on some 
high knoll, and ravines fringed with trees of larger glOwth. 
There are here and there roads, which are really nothing 
more than cattle trailll, leading from the eBtanclti08 in the 
camp to the aaladu08 (salting establishments) which are situ· 
ated near the river. 

One of the large monnds was situated within a few feet of 
one of thelle trails ; and as I was walking along the trail, I 
noticed that the front of the mound had a different appear­
ance from any I had seen. So I examined it, and found all 
the ports on the front barricaded. All the rest of the way 
round, the ports were open and the ants were passiDg out, 
seeming very diligent about their business. From each of 
these little ports or doors leads a path, away into the camp 
or open country. The first, next the trail, ran nearly paral­
lel, and I traced it more than a quarter of a mile. From the 
other portll, the paths led off, as spokes from the nave of a 
wheel. 

To watch these ants and see them work and give tokens of 
recognition as they met each other was very interesting. 
Each ant, on leaving the fortress, took his path and hurried 
away ; and, on meeting some particular friend, would stop 
and apparently shake hands and pass on. Returning, each 
ant would have a piece of the stalk of the grIIoIIs, from a half 
inch to an inch long on his shoulder, as a soldier would carry 
his musket at eaay march. When they arrived at the fort­
ress, they would dip down the forward end of their load and 
march in as naturally as human beings could ; and by stea­
dily watching them for a while, you would almost imagine 
that they were human beings on a amall scale. 

Stratford, Conn. TRUMAN HOTCBB:III. 

8 . •. • 

Bun.en'. Batter), Improved. 

To the 1J1ditor of tlu &i/lnUflo .American : 

While Bunsen's battery is one of the most intense in use, 
considering its cost, there are two serious objections to its 
general adoption. The first is 110 want of continuous action, 
which rendera it entirely unfit for many purposes ; lIecondly, 
the offensive and deillterious vapor, which arises from it 
while in action, is an objection of sCBrcely less Importance. 

I have been laboring for some time to improve thE'! con. 
IItancy of tbis form of battery, while at the same time pre­
serving it. inten sity ; and this I have accomplished by filling 
the porous cup around the carbon with ccanely powdered 
(it should be powdered about as tine as gunpowder) graphite, 
which is a hard substance obtaiDed from the ineide of glloll 
retorta. The battery is set in action by moistening tbe pow­
der With nitric acid, which is done by pouring a few spoon­
fuls into the porous cup. I have found that the current de· 
veloped by this arrangement will be sustained fur a long pe­
riod of time, while its intensity is eqnal, if not superior, to 
that when acid alone is used. The poisonoull vapor arising 
from the battery is very little, owing to the Imall quantity 
of acid employed. 

There is, however, a circumstance attending the use of 
this battery, on which it will be well to make a remark. 
Sometimes, in malLing connections wiLh the carbon, a screw 
is forced into it ; and when this is the case, the screw be­
comes corroded and partially cuts off the current, and in some 
instances I have known it to cut the connection almost en­
tirely off. If the points of the screws were plated with 
platinum or gold, the difllculty would be completely over-
come. JAMES POOL. 

Friendsville, TIl. 

BUT few persons are aware of the magnitude and per. 
fection to which the manufacture of doora and window blindl!l 
by machinery has arrived in the United States. It is stated 
by those who profess to know tbat the number of door8 alone 
made within the one State of New York, exceeds 30,000 per 
day, or not far from nine millions per year. From statistics 
deemed reliable, it is believed that the amount of capital in· 
vellted in this branch of manufactures in thill country cannot 
fall short of $40,000,000. 

• ••• • 

THE home of the cactus family appean to be in southem 
Arizona. Here the grand cactus, cereus giganteuB. is from 
thirty feet to forty feet high, and from three feet to four feet 
in diameter. 
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The Eueal7ptu. Tree. 

The San Francisco Bulletin give. the following account of 
the eucalypflU globulw, or Australian gum tree, obtaiDed prill. 
cipally from Messrs. Sontag & Co. , of San FraDcisco, who 
have given much attention to its cultivation. (We recently 
published an engraviDg of this tree in the SCIENTIFIC AKBlU· 
CAN). 

the pereuaaiOD. caps. The cartridge wal placed on the 
stump of an old tree and ignited. After a short interval 
there wal a loud and powerful explosion, accompanied with 
confiderable splinteriDg of the wood. We quote the actual 
experimentt! Nrbafim from the pages of the Herald : 

neutral salts of the heavy metals and of calcium insoluble i 
water, while the rest are IOluble. 

The .tumpa of a Dumber of trees that had recently been 
cut down�were experimented upon. By means of an auger, 
a hole about one and a quarter inches in diameter wu bored 
vertically to a depth of twelve or :fifteen inches in one of the 
stumps ; and when it was found to be quite through the wood 
of the stump, it wu continued by means of a crowbar lO a 
depth of fully two feet. Two or three cartridges were put 
into the bore hole and firmly driven home by means of a 
wooden rammer. Then a small cartridge, called a primer, 
prepared with a cap·tipped fuse, was dropped in and rammed 
home, and the hole was tamped or stemmed by filling it to 
the top with water, care having in this cue been taken to put 
a luting of clay round the j unction of the cap with the fuse. 
The latter was fired, the observers betook themselves to a 
relpectful distance, and in a brief space of time a great up· 
heaval took place. The noise of ' the explosion, however, 
was in a great meaBure smothered. When the members of 
\he party returned to the spot, they found the Itump to be 
rent in a most extraordinary manner ; but the general opin­
ion was that the bore hole had been made 10 deep that the 
energy of the explosion had spent itself too much upon the 
lubsoil and too little upon the wood. The stump next ope· 
rated upon was bored to a 14111 depth, and the result of the 
blasting process was more effective. In either case a few 
strokes with an ax, by way of severing 1.he principal root 
members, would be q Ilite IUftlcient to leave the woody 
maases in such a condition that they could easily be dragged 
out and lifted away. 

By treatment of sebaeic acid with the salta of varioUi metals, 
a great variety of crystals and powders of dUferent colora. 
blue, oraDge, green, red, white and purple, some of JDaiDlfl. 
cent character, are produced. 

The eucalyptus is favorably known to all residents of Cali· 
fornia, where probably not less than 1,000,000 trees are plant. 
ed. In this city, in front of handsome residences, you will 
find it, with itll magnificent drooping braDchell, making an 
effective and graceful shade tree. In Oakland, the broad 
avenues are lined with them, eucalyptus forests are planted 
in the country surrounding Oakland, and, in fact, in every 
country of this State where the cold winter will permit it to 
live, the eucalyptus will be found growing. The wonderful 
properties of thill tree have only within the past few years 
beeu discovered and appreciated. It is j Ulltly claimed that 
when the tree flourishes in low, marshy, and feverish districts, 
ali miasma will cease. It destroys the malarial element in any 
atmosphere where it grows, and is a great absorbent of mois· 
ture, draining the subsoil almost al thoroughly 0.8 a reguiar 
system of piping. The eucalyptua is an evergreen, and ill 
found in its native country (Talmania) in boundlels forests, 
both on the hillside and in the lowlands. under extremel of clio 
mates, both u to heat and cold, ranging from 130· to 20° Fah. 
Whether it will endure a greater degree of cold, we think, hal 
not as yet been determined. It. ii, however, worthy of a trial. 
Itl remarkably rapid growth is a matter of much surprise. at. 
taining, as it does, a muimum hight of about 300 feet, with 
a circumference of from thirty to fifty. For timber and fuel 
it is exceedingly useful, being hard and easily worked, and 
very serviceable for such purpoles as the keels of vessell, 
bridge., etc. , where strength and durability are essential. 
It il estimated that from $4,000,000 to $5,000,000 in value of 
this timber is exported annually from Auatralia. The leave. 
of this tree are of a dark bluish color, about ten inchel long, 
an inch wide, thin, and oddly twisted. They exhale a Itron� 
camphor.like odor, quite agreeable and pleasant, which, with 
the large absorption of water by the roots, causes the benefi. 
cial influence of the tree. It bears a small white flower. hav· 
iDg no odor. In cClDsequence of its anti-febrile qualitiel, the 
English Government hu planted it extensively in the Eut 
Indies and Africa, in fever districtt!, with the most satisfactory 
results. In France, Cuba, Spain, Mexioo, and many other 
places where malaria, fever, ague, and other pestilential dis· 
eases prevailed , the eucalypti have been planted. The won· 
derful properties of this tree have been dia"ussed by many 
scientific I nstitutions in Europe. In the Acad emy of Sciences, 
in this city, its mediciDal and anti·miasmatic qualities have 
received considerable attention. Dr. Pigne Dupuytren testi. 
fied before that A.cademy of the virtues of the eucalyptUl, 
and stated that both he and Dr. D'Olivera had tested it ill 
the French Hospital. In the garden surrounding this hospl. 
tal, a large number of the trees are planted fl)r II&nitary pur. 
poses. It had been found eftlcacioUi in the treatment of af· 
ffctions of the larynx and of the mucoul membrane in general. 
Experiments, carefully made, have proved that, in a medicin. 
al preparation, U cures casel of intermittent fever, againet 
which quinine alone proves powerless. It is also valuable 
as a disin fectant. In Algeria its cultivation was undertaken 
on a large ecale. Some 13,000 eucalypti were planted in an 
extremely pestUential and unhealthy section, where fever pre· 
vailed to a great extent every year. During the �st year 
of their growth, at the time when the fever uaed to set in, not 
a single case of fever occUrred, yet the trees were only nine 
feet high. Since then thill place is reported free from its 
unwelcome visitations. In the vicinity of ConstantiDople, 
another fever spot, marshy and sickly, the whole ground was 
dried up by 14,000 of these trees. In Cllba, marsh diseasea 
are rapidly disappearing upon the introduction of this tree. 
A railway station in the Dl'partment of the Var was so 
pelltilential that the oftlclala could not remain there longer 
than a year. Forty of these treel were planted, and the un­
healthy condition of the place was changed. Two mile. 
from Haywards, in thie State, the surveyor-general planted 
groves of the eucalyptus, one of about ninety acres and the 
other seventy acres, the whole comprising about 150,000 
trees. They are now only about :five years old, yet many of 
trees are forty to fifty feet high, the whole making a most ex­
ten!ive and beautiful forest, being. for fuel and timber pur· 
pose�, worth thousandl of dollars. 

• • • • • 

Dynamite a. a Stump Puller Cor Laud 
Reclamation. 

The following report of experiments with the newly dis 
covered blasting sgent, dynamite, which were carried out on 
Sir W. S. Max well's Cadder estate, is from the GlaagO'/lJ Her. 
ald. Dynamite is nitro-glycerin mixed with a silicioUII 
earth found near Hamburgh, anil known as lde6elgulvr, 
which, being used as a fine powder, absorbs and retains the 
liquid explosive. 

Dynamite is a moist and plastic solid, of a pale brown 
color, not unlike'the finer qualities of sugar. The dynamite 
is made up in cartridges of various sizes to suit the bore 
holes, one inch diameter being the general size. The great 
advantage of tbis subatance over gunpowder is its greater 
comparative safety, as it will not explode without percus· 
sion ; when ignited without percussion, rapid combustion en­
sues, but there is no explosion. In order to make dynamite 
effective, it is necessary to explode with it some detona 
ting substance. Specially prepared and extra powerful 
percussion caps are the agents uled, in connection with a 
suitable length of Bickford's fuse, which consists of a line 
or thread of gunpowder inclosed in a tube made of gutta 
pereha, a piece of this fuse being tipped with one of 

It was suggested by Mr. John Scott that the operation of 
piercing with an auger should be dispensed with in blasting 
the next root stump. so al to do the work wIth as great eco· 
nomy of time as possible. In this instance, therefore, the 
crowbar was brought into requiBition instead of the auger, 
and by meaus of it a hole wal driven horizontally inward 
between two of the principal root members to about the cen­
ter of the stump. The whole was charged and fired in the 
usual way, the result being a much greater amount of erup­
tive and disruptive action, with a smaller expenditure of 
time and labor. One or two other root stumps of larfl"e lize 
were blasted in the same way, and it was clearly demonstra· 
ted that, under certain circumltance., dynamite could be 
employed to more advantage immediately underneath 
than in the masa of material to be operated on. Mr. Scott 
expresses himself to be fuily satisfied, from what he has 
now witnessed . that he could use the new blasting agent 
with great effect and economy in land-clearing operations in 
Canada, so far u tree roots were concerned. 

• ••• • 

8ebaelc .&eld.-

When castor oil is gently heated with sodium hydrate, the 
whole solidifies, after much frothing, to a soft yellow waxy 
mals of sodium ricinoleate. On raising the heat, this salt 
melts and decomposel, an oily distllate passing over, and 
the residue yieldl lebacio aeid. Thill acid, discovered in 1802 
by TMnard, usually crystalizes in a multitude of long, fine, 
feathery crystall, which, when dry, have a peculiar pearly 
luster, or from dilute .aline IOlution ill long thin needles ; 
but under certain condition., it leparates from the ammonium 
lebatea in very thin, brilliant laminle, with apeeuliar bright 
luster. 

Soluble in 700 part. at 20· ; in 400 parts at 40° ; in 240 parts 
at 50· ; in 50 parts of water at 100'. By prolonged boiling, 
it Is possible to dissolve it in 22 partll of water, of which 1 
part in 45 remaiDl in solution at 96°. It ill readily soluble in 
cold alcohol and ether, easily dissolved by hot ether, and ex· 
tremely soluble in hot alcohol. It crystalizes from hot 41th. 
er in short, transparent needles, and from hot alcohol in the 
same manner as from hot water. 

It is readily soluble in hot nitric acid, and not decomposed 
by boiling therewith for a moderate time, but separates out 
when cold ; easily soluble in hot hydrochloric acid without 
change, crystalizing out on cooling ; readily soluble in cold 
lulphuric acid, extremely soluble In sulphuric acid at 100', 
and separates out unaltered on dilution with water ; not 
sensibly attached by digestion with nitrohydrochloric acid, 
or potassium permanganate and sulphuric acid. 

Aqueous lebacic acid reddens litmus strongly, tastea acid 
and bitter, completely neutralizes the alkaline hydrates, de. 
composes the carbonates of poiaslium, sodium, barium, IItron· 
tium, and magnesium, and precipitates solutions of lead ace· 
tate and silver nitrate if dilute, but neither mercuric nor cal­
cium chloride, nor mlver nitrate if strong, but precipItates the 
silver ammonio-nitrate. 

Even after being twice recryatallzed, it is apt to ret!l.in 
traces of a white IOlid hydrocarbon, melting below 100°, and 
a pale yellow hydrocarbon, which can be removed only by reo 
peated reerystalizatioD. A trace of hydroel.loric acid is also 
frequently retllliDfld, even after a second recrystalization, and 
is also best remCfJ.8d by re� crystalization ; but it is 
probably to thi� ___ ot retain8d hyclrcMlhloric acid that one 
or two of the ,�p8llcies ta" abe ,_U .. descriptionll are 
due. 

• . • .  e 
Formation oC Gum In Frult-Bearln&" Tree •• 

In lhe wood of a tree diseased with gum, a great num· 
ber of vealell are always seen more or less completely 
lllled with gum ;  IOmetimes they are entirely filled to 
a certain length, and sometimes the gum only forms a coating 
either upon all the periphery or only on one side. The gum 
first shows itself in very small drops, which gradually increale 
in size and touch each other, forming amall irregular masses. 
Recent German obBervell have s tated that the formation of 
the gum is d ue to the dilorganlzation and tranBformation of 
the internal part of the wall of the veslel, but the author has 
come to an oppt)lite conclueion. In examining the wood of 
aD apricot tree from which large muses of gum were ex· 
tracted, it was found that the vessels were marked with 
&reQlated punctureiS, and with a spiral line due to a thickening 
of the membrane ; also that the surfaeea of the masles of gum 
were marked with deep furrows corresponding with the spiro 
al linea of the vessel wall aud even with small projections 
according with the punctures. It is thus certain, in the au· 
thor'l opinion, that the gum has poured into the interior of 
the velBel, and that the mark. upon it are imprinted from the 
vessel wall. 

In the production of gum in the cellule by the transforma· 
mation of starch, it has been observt>d that, on the firlt appear. 
ance of gum in the cellule, the unchanged .tarch gathers 
iDto small masses, around which form. a thin coating 
of gum. Gradually the starch diminiahet!, while the coat. 
ing of gum increases, until at last the starch disappears alto· 
gether, leaving generally a vacant space in the center of the 
mua of gum. 

Often the gum, produced in such considerable quantity, is 
formed neither in the veslel nor in the cellules. but in the 
spaces between the young tissues, generally between the wood 
and the bark, yet often alao at the dilIerent depths in the 
wood. These gum spaces grow at the expense of the neigh. 
boring tissues, which sulIer important modillcations : tbe cam· 
bium, instead of producing woody :fiber, forms cellules in 
which abundance of starch is deposited, which starch sub­
.equently becomes converted into the gum.-E. Prillie-ua: 
(Oomptu Rendus). • 

• • • • • 

Geolo&T oC ••• We.t. 

Among the geological deductions of the Wheeler expedi. 
tion are the following : All that portion of the United Statel 
west of the plains is characterized by corrugation, that is, 
the geological formations once horizontal have been bent and 
broken and thrown into rldges 10 as to produce a mountain. 
oUII

.
country. The ridge. vary greatly all to hight and length, 

but .. agree in general northerly trend ; so that in traveling 
north and lOuth, it is generally easy to follow valleys, while 
in going east or west one is confronted by range after range 
that he must climb or go around. In the lower parts of this 
great mountain system, the slow but indefatigable agencies 
of rain and stream have accumulated so great an amount of 
detritul that the valleys are clogged and the mountains 
nearly or quite buried. In this way have been �roduced the 
great desert plains of Utah, Arizona, and Southern Califor· 
nia, vast leas of sand and saline clay, from the surfacell of 
which a few half sunken peaks jut forth as islands. These 
intermissions of the mountainous character are mere con· 
cealments, not interruptions, of the corrugated structure ; 
but that structure ill interrupted in one place-perhaps in 
others, but in one notably-by a tract in which the strata are 
almost undisturbed. Th� general surface of this excep· 
tional region lies from 6,000 to 8,000 feet above the ocean, 
and it il intersected by th� celebrated eaiions of the Colorado 
and its tributaries. By these gorges and by other modifica· 
tions, chiefly dependent on erosion, it is divided into a great 
number of plateaus which the surveys now in progress are 
defining and naming. The geologists of the expeditions 
have found it convenient to designate the region, considered 
as a geological province, as -.he region of tbe plateaus, or 
the Colorado plateau system. It is surrounded on all sides 
by areas of corrugation, the ranges at the east constituting 
the Rocky Mountain system proper, and those at the west 
having been designated as the Cordilleras. At the north 
and lOuth. these mountain areu coalesce. 

• •• • • 

Exploalon and Flrlnlr oC VolatUe on •• 

Of the two cl.aaaes .. .. It. formed b1 811baclc acid in its cap­
acity of a bibasic acid, the .. � 1I&1U ... ;would appear to be 
the more stable, the second clasl, or tli.e acid saltl, being ap. 
parently decomposed more readily. and even in some instances 
by prolonged boiling of their concentrated solution. The 
acid lalts 188m to be all more or less IOluble in water, and 

A mixture of two parts of perfectly dry permanganate of 
pow.ium with two or three partt! of concentrated sulphurio 
acid il a most powerful oxydizlng agent, owing to the separa­
tion of permanganic acid and its immediate decomposition 
with the liberation of oxygen. Volatile oils are violently af· 
feeted by this mixture, if about ten drops are placed in a little 
dish and then touched with a stout glass rod previously dip�ed 
into the mixture. The following produce explosions, often 
m?Bt violently :  Oils of thyme, mace, turpentine (rectified), 
spIke, cinnamon, origanum, rue, cubebs, and lemon. The 
following oils are simply inflamed, particularly if poured 
upon blotting paper and touched with the mixture, though 
under certain It ill unknown circumstances explosion may 
occur : Oils of rosemary, lavender, cloves, rose, geraDium. 
gaultheria, caraway, cajeput, bitter almond, and rectified 
petroleum. The following lubltances are ignited without 
exploston : Alcohol, ether, wood spirit, benzole, chlore1ayl, 
sulphide of carbon, and cotton. Gun cotton and gunpowder 
are aot ipited.-N. Reperl. f. PhMm • 

·From II paper read befora the Chemleal 80ctety, lIy E_ N ellon, PrlDclplIl 
.MIlitant ID the Lalloratory of the Koyal VeterlDarr Colle,8. 
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IJIPROVED D017BLETBEE. 

In the improved sway bar of a doubletree, whiftietr6e, 01' 
neck yoke. represented in our engraving, the strength of the 
wooden portion is materially increased by a brace rod, so 
that the bar may be made much lighter while still furnishing 
the necessary strength. 

Each end of the sway bar is fitted with a cap 01' thimble, 
whereby it is protected from abrasion and splitting, and to 
which the clevises are attached in the ordinary way-set up 
at the ends of these caps. By the use of nuts, it is obTious 
that any degree of tension can be given to the brace rod, 
and, at the same time, the caps will be tightly secured to 
the ends of the bar. 

The brace rod, as will be seen, passes 
through the staple by means of holes made 
for the purpose at proper distances from the 
rear side of the sway bar Fig. 2. By using the 
rod in connection with the wood, as described, 
the draft on the rod and pressure on the wood 
are both endwise, thereby, it is claimed , com· 
bining the utmost strength of both materials. 
These doubletrees, whiftietrees, and neck· 
y okes lave, we It-am, been thoroughly te�ted 
with success. With not very expensive mil.· 
chinery, it is stated, they can be manufactured 
with great facility. T wo arrangements of 
the device are shown in the separate figures 
in our illu�tration. 

This improvement is covered by two pa· 
tents ob,ained through tbe Scientific American 
Patent Agency. For fnrther particulars reo 
garding s .. le of rights or sale of territory, 
etc. , address A. N. Case, Kingsville, Ashtabula county, Ohio. 

TODD'S IMPROVED: HORSESHOE. 

Mr. George H. Totld, of Montgomery, Ala. , has recently 
invented a novel horseshoe, whicb seemli well Buited for use 
on city pavements. The object is to afford an elastic resis· 
tance to the step, th'lS avoiding that pounding action upon 
the stones which injures the hoof aad renders so many city 
horses valueless. Nature has m ade the hoof elastic, and to 
801I6ne it, in a bar or kindred inelastic shoe, produces a sim· 
ilar effeQt to that of inclosing the human foot in an iron boot. 
As thA abrasbn of the covering upon the human member 
causes cor ns, so does the badly formed or adj usted shoe pro· 
duce similar infliction upon the feet of horses, subjecting 
them to temp.,-ary and often permanen.t lameness. Mr. 
Todd's invention is, therefore, desirable in both a humane 
and an economical sense, as it aims to restore �he elasticity 
wbich is lost by the necessary protection of the shoe, and 
thus to pIeserve the animal for longer service. 

The plan adopted is represent"d in perspective in Fig. 1, 
and section in Fig. 2, in the annexed engraving, and consiste 
in making the shoe in two parts, A and B. and confining be· 
t ween them a layer of rubber, C. The portion, A, which is 
nailed to the hoof in the ordinary manner, may be made of 
common iron, and the lower part, which takes the shock and . 
wtar. of hardened steel or other suitable metal. The two 
portions and the rubber betwe�n them are connected by the 
screw, D, and the lugs in the ends of part, B, wWch enter 

indentations in part A, as shown in the sectional view, Fig. 
2. It will be observed that the rubber intercepts the force 
generated by the impact of the shoe and the ground, and by 
its y ielding reduces the shock before the same reaches the 
animal. We are informed that there is no permanent spread· 
ing of the rubber by compression, and that it answers ad· 
mirably the above purpose for which it is intended. The in· 
ventor states that he wall enabled to use a horse when thus 
shod, which, when wearing the ordinary shoe, was too lame 
to ulle. 

There are advantages other than those noted, which readily 
suggest themselves. The shoe is rtndered much lighter, and 
the wear comes almost entirely upon the outer portion ; the 
rubber can be cheaply renewed ; the foot piece will out 
wear a number of the outer plates. 

The form of shoe, as represented in our engraving, is 
somewhat modified to ad apt U for trotting hor�es, to gain 
greater lightness. To this end the outer piece, with the ex· 
ception of the toe, through which the holdiog screw passes, 
is cut down on its inner side to a mere rim. curved in sec· 
tion, inside of which the rubber, also diminished in size, is 

placed as before. The inventor infornls UII that, instead of 
making the rubber simply to line the shoe, it may be left a 
flat piece, extending entirely across the under portion of the 
hoof. When thus arranged, the latter may be stuffed and 
the tow or other material held closely in place, the under sur· 
face of the rubber serving as additional foothold. The duo 
rability of the portion which is directly nailed to the hoof, 
offers also an additional advantage, in that, when once accu· 
rately fitted , the shoe remains so for an indefinite period, 
and hence the chances of the animal being injured from im· 
properly adjusted shoes are necessarily not 110 great as when 
old ones, on wearing out, are conlltantly replaced. 

Further particulars may be obtained by addressin&" the in· 
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ventor as above, or the shoe itself may be seen at the store 
of Spies, Kissam & Co . •  279 Broadway, New York city. 

• ••• • 
IJIPROVED JlITER JlACHINE AND FRAJlE VISE. 

Our engravings represent a simple, cheap, and durable de· 
vice, by means of which frames can be easily made and put 
together without requiring the work of a skilled mechanic. 
It consists of a miter box for cutting the ends of the mate­
rial to proper angles, and a vise which holds the frame firm­
ly while being fastened together. The appBJ:atlls, which is 

constructed of iron, has on its table a square, A, Fig. 1. B B 
are two movable blocks which clamp the moldings to be mi· 
tered against the sides of the square by pressing against the 
backs of the pieces, and thus not injuring the faces. The 
clamps are moved back and forth by a screw, C, on which 
travels a block, D, Fig. 2, to which are pivoted arms, E, which 
are connected with blocks, B, underneath the table, as 
shown. The latter is hinged to the bench, and in Fig. 2 is 
represented as turned up so as to show its under side. The 

motion of the scrAW and adjacent parts is indicated by the 
do 'ted lines. 

After one end of the �lding is mitered, the piece i. 
placed on the other side .f the IIquare, and its extremity 

[MAY 30, 1 874. 
adjusted to such a mark on the measuring arm, F, as denotes 
t'he length desired. It is then immediately cut by the saw, 
thus obviating the trouble of meuuring and marking each 
side of the frame, a.nd also the liability of mistakes. After 
the pieces are mitered, they may be placed on the square and 
clamped tight by the blocks, when they can be readily nailed 
together. Thus conBtructed the sides will be accurately 
fitted, as, being firmly held during the fastening, they can· 
not move ont of square. This operation repeated for the 
other comers, completes the frame. If, in fastening, it ill 
found that the molding hall become sprung 01' twisted, the 
joint, we are informed, may be quickly made perfect by run· 
ning the saw through it, thus enabling the operator to UIIe 

moldings which would, in the ordinary 
manner of working, be of little utility. 
The saw guide blocks, G, are of wood. 
One is screwed within the square and the 
other to the bench. The latter may be 
made to elide back and forth so as to be 
brought against the molding. As the blocks 
wear away, they can be brought together, 
the screwlI underneath working through 
slots for the purpose. 

The machine may be hinged to the bench 
as shown, 01' may be imbedded in the lat· 
ter flush with the surface. A circular saw 
may be employed instead of the hand in· 
strument, if desired. 

For further particulars address the in· 
ventor, Mr. �ames H. Van Ness, Char· 
lotte, N. C. 

•••• 
Eleetrlcal (Jurrent. trOID AlbolDenold Sob.tanes •• 

M. Becquerel has shown ti>at, when two heterogeneoull 
liquids are separated by an organic membrane 01' by a capil. 
lary space,they give an electric current capable of producing 
chemical and mechanical effects, reduction of metals, and dou· 
ble decomposition, etc. M. Onimus finds that the interposition 
ot a layer of albumenoid matter ( white of egg, albumen of 
blood) has the same electro· chemical results. Thus with the 
solutions of BUlpbate of Copper and of oxalate of potuh, 
separated in a tube by albumel'oid substance, beautiful blue 
crystals of oxalate of copper and potash are obtained. The 
phenomena, he points out, may throw light on the formation 
of phosphate of lime in animals. 

• ••• •  

IENKIKS' PATENT COJIPOUND HATCHET. 

This hatchet is formed simply by punching the blade out 
of sheet steel, about No. 12, with a hole neal' the top. The 
blade is then set in a mold and a head cast on it, the melted 
iron uniting through the hole and forming a perfect fasten· 
ing. It is then tempered, ground, and finished. 

It is claimed that, in this manner, a hatchet carrying a 
good cutting edge, and having a head sufficient for ordinary 
purposes, may be manufactured at a comparatively small 
cost. 

Patented through the Scientific American Patent Agency. 
The entire right for sale, 01' a license to manufacture on a 
royalty may be obtained. For further particulars addreBl! 
Mr. J. Jenkins, Coulter street, Germantown, Pa. 

• I •• • 

THE French expedition which has been exploring Terra 
del Fuego reports the finding, in tlle interior, of a large lake, 
15 miles in circumference, surrounded by luxuriant vege· 
tation, and literally covered by an army of wild fowl, among 
which the most abundant were ducks and geelle. These re­
gions are inhabited by rude but hospitable tribes ; the women 
especially are very affable and obliging. One of them, ill 
exchange for some pieces of sugar and common handkeI'· 
chiefs, gave the leader of the expedition an object to which 
she attached an immense value, and which she prellerved .. 
a relic-the lid of a Bardine box. 
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THE SEAFOBTHIA ELEGDS. 
Few of the larger growing palms, s4ys a correspondent of 

the London Garden, to which we are indebted for. the ac­
companying engraving, equal this species in beauty ; and it 
has, what is many cases a great advantage, the property of 
being a rapid grower. Its proper place is planted out in a 
conservatory that is cool in summer, and kept regularly a 
few degrees above freezing iu winter. Planted out in such 
a position in a bed of rich loam, and abundantly supplied 
with moisture, it soon makes a noble plant. Although a 
native of tropical AU8tralia, it is sufficiently robust in consti­
tution to succeed out of doors as a sub-tropical plant during 
our summer season, when it should be plllDged on a well 
drained bottom. :  

Our illustration, showing the way in  which it is 
used in French Kardens, exhibits the graceful port 
of this speciel at a glance, and also the singularly 
effective character of ihe plant when associated with 
yuccas and other fine foliaged subjects in the open 
air. Scarcely any other palm is better adapted than 
this for a center plant in any well arranged group 
01. foliage or Howering plants ; and small specimens 
are useful for this purpoee, as well as for the d eco­
ration of apartments and reception rooms. It is 
readily propagated from seeds sown in light soil in 
pots pluuged in a gentle moist bottom heat, and the 
r lants are ornamental from the time they attain 9 or 
10 inches in hight until they outgrow the quarters 
allotted to them. Frequent syringings overhead 
are beneficial to them, especially during hot weather, 
in order to keep down red spider ; and lioii soon as the 
pot or tub becomes filled with roots, a little manure 
water Is advantageous to them. 

We have noted several small plants doing well in 
apartments, but they require a plentiful and regular 
supply of water at the root, and the hard foliage 
should be washed at least once a week with a 
soft sponge and clean tepid water. If SOBP is used, 
be particularly careful to remove every partIcle of It 
from the plant afterwards, by either syringiDg or 
spongiDg with clean water. If only olle palm is 
required, for either pot culture or for planting out in 
the oonservatory, we IIhould recommend this before 
all others, on alJcount of its graceful habit and easy 
culture. 

. � .  
An Oy.'er Paten'. 

One of the great troublell which oYltermen have 
to contend with is the starfish. This rapacious ene­
my destroys thounnds of bushels of oysters every 
year, and no device has heretofore proved effective 
as a protection. But the ingenuity of a Connecticut 
Yankee has at last t.riumphed. Mr. Oliver Cook, of 
Darien, Conn. , has lately obtained a pateni ou the 
subject. His invention consists Ul, iji!eeclf:Dg a net, 
under water, on the ground composing the oyster 
bed. Mr. Starfish puckerl his fingers together, 
squeezes himself up through the meshel of the net, 
and then extends his digits again. Being now upon 
th8' upper side of the net, he will be infallibly cap_ 
tured whenever the oYlterman raises the net to the 
lurface. This is to be frequently done until tbe 
enemy is cleared from the coast, when the oysters at 
once begiu to laui'h and grow fat. 

._ .. 
A MetaUlc Larynx. 

The total extirpation of thll 18l'Tnx wal performed not 
long ago, for the first time, by Professor Billrotb, in Vienna, 
in consequence of epithelial disease, so extensive as to be 
amenable to no less severe procedure. The correspondent 
of the Boston Medical and Surgical Journal reports that 
tracheotomy was performed in order to accustom the patient 
to tbe use of the canula ; when this was accomplisbed, the 
extirpation of the larynx was undertaken, by carefully dis­
sectiDg it away from the surroundiDg tissues. leavir g the 
hyoid bone and sound portion of the epiglottis. That night, 
brisk hremorrhage occurred from some of the amaller arteriel!!, 
and .the patient seemed, for a 'ime, in imminent danger of 
suffocation ; it wall also necessary, during the first fortnight, 
to administer liquid food through an reeophageal tube ; but 
the exteusive wound has ' entirely healed, and the operation 
must be conceded to be a success, and to reHect no little 
credit on its originator. 

After tbe operation the man still possessed the power of 
communicating his wauts In an indistinct but intelligible 
whisper. Subsequently a metallic larynx, provided with 
vibratory reedll, was fitted to the upper convex surface of 
the tracheotomy tube, and the man " can  congratulate him, 
self that, if his voice is a trifie monotonous in pitch, it is by 
no meanll unmusical in tone." 

• ••• • 

Pre.ervatlon oC TeleKraph Pole., Po.'. and Ranway 
Sleeper •• 

In the course of a recent discussion before the Society of 
Telegraph Engineers, London, concerning the best methods 
ot preventing decay in wooden telegraph poles, it was stated 
that an experience of several years with hop poles had 
showL. that, when their lower ends were simply boiled in an 
open vessel of creosote, the wood was greatly preeerved from 
decay. The more perfect method of creosoting wood is to 
boll in creollOte under a pressure of 120 Ibs. to 150 Ibs. per 
square inch. This involv811 expellllive apparatus, but the 
wood thus treated will last indefinitely. 

It was alleged that simply painting the bottoms of green 
poles with tar halltened decay, as the .. p was sealed up at 
that point. When the poilis were wt>ll dried, the application 
of tar was believed to be uaefnl, 

Attention was called to the pl'ocess of Sigiemllnd Beer, of 
New York city, which was considered to be an important one. 
It is certainly very simple, economical, and easily practiced. 
The wood is merely steeped in solution of borax. This salt 
is supposed to neutralize the decomposition of the vegetable 
matters in the wood, whIch are afterward s washed out. 

Mr. Von Truenfeld said that he had not been concerned 
with wooden posts in England, but he knew of tropical trees 
which would last, he should say, at least 200 years without 
showing the slightest signs of decay. H� had had occasion 
to take up poles which had been used in building, and 
which had been in the ground for over 100 years without 
showing the least sign of decay or corrosion on the ground 

THE SEAFORTHIA ELEGAIIS. 

line. They were poles made of trees growing in the inte­
rior of South America, and which were called in the native 
language the urunday and the curupay trees. They were 
generally called by English people iron wood. The wood 
was so hard that it was impossible to drive a nail into it. It 
would, perhaps, be an advantage if it could be brought to 
this country, and used for telegraph poles. He should think 
that it would last for hundreds of years. It might be worth 
while for some of our investigators to experiment with the 
iron wood with a view to its acclimation here. 

• •• • •  

Galvanic Elec&r1eUy wlthoo' Chemical Action. 

At a recent meeting of the Physical Society, Mr. Fleming 
showed his new battery, in which the metallic contact ot 
dissimilar metals is entirely avoided. The arrangement 
consists of thirty-six test tubel!! of dilute nitric acid, and the 
same number of tubes of sodium pentasulphide, all well in­
sulated, alternating with one another. But strips of alter, 
na.te lead and copper conneet the neighboring tubes ; by 
which means the terminals are of similar metal, and a cur, 
rent of sufficient intensity to violently affect a quantity 
galvanometer obtained. The potential increases, as in tbe 
ordinary galvanic arrangement, with the number of cells 
employed, until sixty cells showed an electro-motive force 
exceeding that of the same number of Daniell's elements. 
In this new battery the acid lead is positive to copper, 
while in the sulphide it is negative. Mr. FlemiDg further 
showed how, by using the single Huid nitric acid, and the 
single metal iron, a similar battery could be constructed, 
provided one half ot each iron strip was rendered passive. 
This is an important discovery ; for it seems to revive the 
theory that chemical action is not necessary in a galvanic 
apparatus to produce electricity. At all events it is of suf­
ficient interest to merit the sound inquiry into its principles 
which physicists seem lik.ely to make. 

• ••• - a  • 

New Protec&lnl( Compound Cor Iron Ship •• 
Dissolve thirty-four ounces of shellac in eighty ouncell of 

wood alcohol, whicb Is allowed to stand about twenty-four 
hours. Then add thirty ounces of Venetian red, and thirty­
Ave ounces of sulphate of lime, and thoroughly mix by pasB­
ing it through a paint mill. 
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The paint is now ready for use, and ie applied with a bruah 

in the same way as ordinary paint, and will dry instantly, so 
that the vessel may be lowered into the water within an hour 
after the paint has been applied to tbe bottom. 

For vessels navigating fresh water, or both salt and fresh 
water, the proportions of tbe Venetian red and the sulphate 
of lime used may be diminished. This paint may allo be 
used upon the inaide of the iron work of the vessel. It ia 
the invention of Samuel Williams, of New York city, recent­
ly patented. 

• ••• • 
Conden.ed MIlk ManoCactore ID Switzerland. 

A factory for the production of condensed milk has re­
cently been established at Cbam, canton Zug, on the 
borders of the lake of the same name, in Switzer­
land. We And the following description of the 
process in the Bulletin de la Societe d' FJncourage­
ment : The milit is furnished by peasants ; and as 
soon as each person delivers his supply, a 8aJD.ple ia 
taken from the pails, numbered, and allowed to reo 
main quiet over night. The object of this ill to 
judge of the quality of the milk for the rising of 
cream. Cases of fraud, however. arll rare, as the 
pea!antry are generally honest and the penalties 
imposed by law are extremely severe, 

The first operation is to weigh the milk, wbich to 
this I'nd is conducted into a copper basin supported 
by a balance. Its weight being obtained ,  the milk 
is allowed to escape into huge wooden reservoirs 
lined with zinc, and located in tbe cellar. Here a 
careful examination is made with the lactometer, 
and the Huid is d rawn off into large cylindrical cop­
per boilers which are placed in a vat furnished with 
a false bottom under which steam enters. The 
milk is thus slowly heated, but not boiled. For the 
latter purpose, it is ladled out into a separate boiler 
wbence it Is carried to anotber tank containing a 
a quantity of white sugar. In order to facilitate 
the solution of the latter, the liquid is repeatedly 
passed along a metal trough from one vase to 
another. When the operation is completed, it ia 
drawn off into evaporating chambers. These recep­
tllcles re�emble the similar apparatus used in sugar 
manufacture, and have double bottoms heated by 
steam. They are united to a column of condensa­
tion which communicates with air pumps. Under 
thelle condi�lons the milk bolls at 140· Fab. Every 
little while the workman takes out a sample from 
which he judges according to its viscosity whether 
the condenntion is sufficient. 

When the latter point is reached, the liquid is led 
down into the cellar and into . tin receptacle which 
is surrounded by cold water. The milk is thor, 
ou@'hly agitated by hand for some time until com­
pletely cool, . when it · 1s carried to other reservoirs 
and thence drawn off into boxes and sealed. The 
daily product is about 8,000 boxes, each welghiDg 
about 18'5 ounces. The milk may be diluted with 
five times its weight of water. 

. .. .  
The Fa.'e.' Steamer I n  the World. 

Such is the title claimed by Messrs. Thoroy­
croft for a boat they have j ust built to the order 
of the Government of India, for service in the Oris­
sa canals. The dimensions of this vessel are : 

Length, 87 feet ; beam, 12 feet ; draft of water, 8 feet 
9 inches. The speed contracted for was 20 statute milu 
per hour. The hull, the working parts of tbe engines, 
and the propellpr-Thornycroft's patent-are of Besse­
mer steel, and the woodwork is of teak. The official trial 
of the boat was made on the 14th ultimo under the iu­
spection of Colonel Haig, R. E. , chief engineer of the Ben­
gal Irrigation Works, and the results were : With tide, 25 '08 
miles per hour ; against tide, 24 '15 miles per hour ; giving a 
mean I\peed of 24'61 miles per hour. In another official 
trial it was shown that the bOllot could keep up a speed of 22 
miles per hour without losing steam. These speeds are 
extraordinary enough in themselves, but when it is con­
sidered that they are attained by a boat only 87 feet bng 
they become absolutely wonderful. The value of swift 
steam launches as torpedo boats is acknowledged,  and alrea­
dy various foreign governments have ordered boatl from 
Mesers. Thornycroft's yard, near London. If torpedo 
launches c·an be built to steam at the rate of 16 or 18 miles 
an hour in a moderately calm sea, the whole face of naval 
warfare may find itself changed in a very unexpected way. 

• .•. e 
Novelty In Ship HoUdinI(. 

At East Boston, Mass.,  there has been built by N. Gibson, 
as an experiment, a three masted schooner without frame • 
The vessel is 188 feet long, 82t feet beam, and 12 feet 2 in­
ches depth of hold. Long, sharp, large capacity and buoyancy 
The vessel is composed of square 10gB of spruce, one foot 
square, placed one upon the other, and secured together by 
iron bolts, three feet long and placed twelve inches apart. 
The owner expects t.hat this veBsel will prove to be stronger, 
more capacious, and faster than vessels of the ordinary cen­
struction. In timber there is a nving of forty per cent. 
Twenty,six tuns of iron were used. The construction 'of 
vessels on this plan was illustrated by engravings in the 
SCIENTIFIC AKERICAN several years ago. In view of the 
marked revival of shipbuilding now going on in this coun­
try, there ia an excellent opportunity for inventors to study 
out new and useful improvements in maritime devices of 
every kind. Less attention has been given to this branch of 
industry by inventive minds, than. almost any other. 
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BURSTING OF A lItOUNTA1N WATER RESERVOIR IN 

lItABSACHUSETrS.---A TERRIBLE CALAlIlITY, 

The beautiful valley of Mill river, a tributary of the Con­
necticut, near Northampton, M1I.ss . •  was the scene of an 
awful calamity on the m?rning of the 16th iust. At about 
8 o'clock A.M. the dam of an immense water reservoir, located 
high up among the hills, above the village of Williamsburg, 
suddenly burst, and a tremendous flood poured down the 
river bed, overrunuing the banks and sweeping away like 
chaff whatever stood in its pa.th. Dwelling houses with 
families peacefully sitting at the breakfa.st table were in­
stantly swept to destruction. Great factories, mills, bridges, 
stores, and property of all kinds disappeared in a moment ; 
and upon the summit of the watery crest wllre to be seen the 
brok.en roofs of builJings, timbers, trees, wheels, pianos, and 
household goods of eveIY description. 

The village of Williamsburg was first struck. One third 
part of the village was instantly plowed through, leaving a 
broad 'bed of sha,leless disfigured ruins of stones and debris 
where cottages, flowers, and scenes of peaceful beauty had 
previously existed. Many of the principal dwellings, facto­
ries, and other buUdings were taken off, and a large number 
of the inhabitants perished.  

Haydenville seems to have been unfortunately situa.ted 
between two river curves, and hence, at one end of the 
town, are to be seen the effects of the madly rushing torrent ; 
in a sweep of highlands at the other, the effects of the de· 
vastating undercurIent of the backwater, as h receded from 
and finally leaped over the lower bank. The great brass 
works of Hayden Gere & Co. were first swept, by a wall of 
debris from fifteen to twenty feet high, and with the added 
momentum the flood went over the road bed, devastating 
lawns and porticos of houses, le1l.ving a boiler 2,000 feet from 
its original position, and placing it on an elevated spot in 
front of a house, tearing out the stone sides of the river and 
placing the boulders in the bed of the channel or on the 
sidewalk, and sweeping men, women, and chi1:lren into 
eternity. Wooden houses were seen to come bounding 
along like corks, and from the interior of more than one 
were heard the ehrieks of wives and daughters, whom their 
husbands and fathers had left a few moments before in 
fancied security. It was a sight which paralyzed every be­
holder. 

At t:lkinnersville, the most frightful havoc of all, as re­
gards extent of damage to property, took place in Skinners­
ville, although fewer lives were lost there than elsewhere. 
Only three houses were left standing in the village. 

On the main street and village green of Leeds only three 
buildie!,s remain. The Nonotuck silk factory, a solid struc­
ture, together with its costly dam, quickly fell, then the 
Emery Wheel Co. 's premises, the engine house, church, 
Wagner's button factory, and all the other buildings in the 
vicini .y. 

Over one hundred and flfty lives were lost, and property 
destroyed to the amount of between one million and two 
millions of dollars. 

This terrible calamity was due to the weakness and bad 
construction of the reservoir dam, built six years ago. Its 
condition hp.s at all times been a cause of uneasiness to 
knowing ones at Williamsburg. 

THE RESERVOIR AND DAM. 
The reservoir was one of a system of dams and reservoirs 

owned by a corporation called the Mill River and Williams­
burg Reservoir Company, which included all the manufac­
turing establishments on the line of Mill River from Wil­
liamsburg to Northampton. It was situated on the east 
branch of Mill River, about three miles from the village of 
Williamsburg, in the northeastern corner of Northampton. 
The stream which supplied it. after joining the west br.LDch 
at the village of Williamsburg, forms Mill River proper, 
which flows tbrough Haydenville and Florence, and empties 
into the Connscticut river at Northampton. 

In building the dam a stone wall was first built, which was 
stipulated to rise from a width of eight feet at the base pan 
to two feet at the top, which latter was 42 feet above the bed 
of the stream. This wall was contracted to be laid in the 
best known cement, and the projectors claimed It would be 
as strong as a single shaft of granite. Enveloping this wall 
on either side was a mass of earth, wbich sloped down on 
the water side at an angle of 30·, and on the lower side at 
an angle of 45° ; a lateral section of this earthen support 
measured about 120 feet at the base, the greater maes of 
which was on the water side. At the center of the stream, 
inclosed in a stone wall, running at right angles to the main 
wall of the reservoir, Ian an iron tube of two feet in diame­
ter, for controlling the flow of water, extending, of course, a 
few feet beyond this eaetern wall, at both extremities of its 
base. This wall of earth, 120 feet wide at bottom, was 16 
feet across at the top, covering the crest of the stone wall, 
two feet in depth, in order to prevent danger from frost, 
and along its top furnished a good drive way. The water 
never rose quite to the crest of the dam, being kept about 
two feet below that line by means of a waste way at the 
western side. The reservoir covered an area of one hundred 
and eleven acres, and its average depth was twenty-four feet. 

• • • • • 

III the Skunk'. Bite Deadly , 

While it is apparently difficult to add anything to the 
odium which is already attached to the common skunk, Rev. 
Horace C. Hovey finds a way of 110 doing by bringing for­
ward proof tbat the animal is as dangerous as it is disagree­
able. In the American Journal of &ience and Art' is a paper 
by the above writer, in which he considers that a new dle­
ease has been discovered, which generally resembles rabies 
canina (of which hydrophobia Is a symptom), whilo differing 

from it specifically. To this he gives the name of rabiel 
mephitica. It is transmitted by the bite of the skunk, .and 
occ1ll'1l when the glands which discharge its offensive fluid 
are inactive, so that it is possible that there may be a causa­
tive connection between this inacUviiy and the generation of 
malignant viruB in the glands of the mouth. Mr. Hovey 
gives a large number of inatances of men and animals dying 
from this cause in fearful convulsions. The mephitic inoc­
ulation, he says, is sure death. From the diagnosis given 
of the resulting disease, it seems that the period of incuba· 
tion is about the same as that of rabies caninllr-from ten 
days to twelve months. The characteriBtic pustules of hy· 
drophobia, which appear under the tongue and near the ori­
fiCA' of the submaxillary gland, are absent. So also is the 
abhorrence of water, catching of the breath, difficulty in 
swallowing, and various other symptoms of the rabies canina. 
There are, however, oscillations of the pupil, rapid alternate 
contraction and relaxation of the muscles, wiry radial pulse, 
and rapid action of the carotid , loss of perception , and deliri­
um. The struggles of Nature to eliminate the poison are less 
prolonged in the rabies mephitica, and may be abridged by 
morphine, which has no narcotic effect in hydrophobia. In 
view of the great number of skunks in various portions of 
the country, it would appear that a further and more extend­
ed investigation into the nature and causation of this dis­
ease is of much importance. If the animal ia so fearfully 
dangerous, its extermination should follow as relentlessly as 
that of the rattlesnake. 

------------�.�.�.�,�.-------------
A. New DIstrld TeleKraph I.strument. 

We have recently seen a new telegraph instrument de­
signed by Mr. Hamilton E. Towle, and Mr. William Unger, 
of this city, to replace the apparatus now employed on the 
district telegraph lines. The device, like the oIdinary in­
struments, gives thrQe distinct calls, " police," " messenger," 
and " burglar alarm," and may be used for transmitting 
signals by sound. The notched wheels which break and 
clolle the circuit at certain times,making a distinctive signal, 
in the ordinary apparatus, are replaced by vertical bars 
formed of metal and rubber, so arranged that the switch 
passing over them receives the current when tonching the 
metal portions, which are placed at certain intervals apart, 
and transmits the same to the sounding device at the main 
office. The machine is set in motion by prellsing a button, 
which removes a detent frl)m holding the clock work. A 
rod then riees from the top of the apparatns until the 
signal is completed, when it is pnshed down, thus wind­
ing up the mechanism ready for another signal The burglar 
alarm.is so arranged that, by breaking a wire or connection, 
the current, which before preferably traversed that wire, 
passes to an electro-magnet, setting the device in action and 
tranlmitting a proper signal We shall probably present 
before long an illustrated description of this invention, un­
til which time further details are unnecessary. 

_ ._. -
How the German. cra.p A.merlean Invention •• 
Engineering recently devoted a page of its space to edito­

rially discussing the subje�t of breech-loading ordnance in 
generaL and in particular the system invented by Mr. L. M. 
Broadwell, an American engineer. Our cotemporary says 
that, with a few unimportant exceptions, all the breuch­
loading guns exhibited at the Vienna Exposition were con­
structed after this plan. The specialty of the invention con­
sists in the combination of a self-adjusting gas ring wHh an 
adjustable circular bearing plate, which together forms a per­
fectly gas-tight joint, and which can be repaired at an insig­
nificant outlay of time and money. The history of the de­
vice, publiflhed in Engineering, is quite detailed, and it seems 
that the claims of the inventor have been fully recognized in 
France, Russia, Austria, Turkey, Italy, and Switzerland, 
and that theSEl countries have paid him large sums for his 
patent right •. 

In Germany, however, the usual course of injustice has 
been followed. Krupp has adopted the improvement, is 
manufacturing it on a large scale, and declines payment there­
for ; while the government has refused the inventor a patent 
on a clearly absurd pretence. The story is perhaps too long to 
lind place in our columns, but it adds new corroboration to 
the facts which we have already published regarding the op­
pressive workings of the German patent laws as regards 
foreign inventors. 

----------� .... " .. �� .... ----------­
Unprofltablene.. oC Government Telegraph •• 

Our British fliends have no doubt become convinced that, as 
a financial operation, government management of the tele· 
graphs does not pay. With all the poseible manipulation of 
the accounts and charging to the general post office expenses 
much that is properly chargeable to the telegraph servlce,there 
is a deficit, stated by the Railway New8, of London, at $5,000 
per week, and which is constantly increasing. The private 
companies which were superseded by the government in the 
bu�iness, most of them, made the said business profitable to 
the stockholders, and the public was as well accommodated as 
it is now, to say the least. 

Government telegraphy, as a remunerative branch of the 
postal service, is a failure ; but having assumed the owner 
ship of the elephant, he must, of course , be retained and sup­
ported. If government telegraphy in a country like Great 
Britain, which is densely populated, and whose telegraph 
facilities are very generally used by the public, the circuits 
short and easily maintained, and the compensation of em­
ployees comparatively very small, cannot be made to pay, what 
is the prospect.in this country ? The experience of Great Britain 
has probably I&ved our own governmeni and people from 
the 10815, damage , and dissatisfaction inevitably attendent 
upon government telegraphic adminietratlon ; but it ie well to 
keep the facts before the public and Congresl.-Th.e Tele­
graphM. 
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FJ..h . Seale OrnaDlents, 

Among recent patents is that of Eduard and Julius 
Huebner of Newark, who have invented certain new and useful 
improvements in preparing fish scales for use in the arts, 
of which the following i. a specification : 

The object of the invention is to utilize the scales of sever­
al varieties of fish, hitherto thrown away as useless, and pre­
pare them for application in the arts, by producing articles of 
jewelry, artlficial flower8, and similar object •. This Invention 
consists in the process of cleansing and purifying the scales 
till the clear, horny substance or core of the same is obtained, 
which produces a new article of manufacture, which may be 
stamped into various ornamental shapes and dyed in all col­
ors, for use in the arts. 

Large scales are the most advantageous, taken from fresh 
fish. Old scales cannot be used, as they lack elasticity and 
clearness. The fresh scales are exposed for twenty· four hours 
to the action of pure salt water. for loosening and partially 
separating the outer layers of organic matter. They are then 
transferred to distilled water, being placed every two or three 
hoursin'clean water and washed therein five'or six times which 
renders the scales soft and clear. Each scal� is then ca;efully 
rubbed with clean linen rags, then passed through a press 
having a linen lining so as to remove the moisture in the 
scales. The scales are finally placed for one hour in alcohol, 
and again rubbed and pressed, when they are dry and bave a 
perfectly clear appearance, a mother-of-pea.rI. like hue, and 
great elasticity and durability. 

The scales are used in this prepared state, or tbey may be 
dyed with aniline and other colors, in tbe usual manner, to be 
stamped into various kind of ornamental shapes, leaves, and 
flowers, and applied to the manufacture of jewelry and art!­
ficial flowers, for embroidering and inlaying wood, and other 
uses in the arts. 

• • • • • 

The New Steam Hammer at Woolwieh, England. 

To say that it is the largest and most powerful in the 
world conveys but an inadequate idea of its magnitude and 
might. The weight of the falling portion is within a few 
pounds of 40 tuns, and the force of the falling weight is ac­
celerated .many times by the use of steam to drive it down 
from the top. It is at least four times as powerful as 
Krupp's hammer. It is estimated that the use of top steam 
is equal to allowing the hammer to fall of its OWll weight 
80 feet. It has been allowed a strikiDg fall of 15 feet 3 
inches, and nobody has yet determined wbat is the actual 
force of the blow which it will strike. The bammer is 45 
feet in hight, and covers, with Its supports, a base of about 
120 feet square. Above the ground it weighs 500 tunp, and 
the iron in the foundations below weighs 665 tuns. It bas 
cost altogether about $250,000, the greater part of wbich has 
been paid to Messrs. Nasmyth, Wilson & Co. , the patentees 
and manufacturers. 

• • • • • 

Steam on the Erie Canal, 

The Baxter steam canal boat City of New York left this 
city for Buffalo, with way freight, Saturday 9th Inst. , at 5 :  85 
P. M. She discharged and received cargo at Ut ica and Syra­
cuse, and arrived at Buffalo Saturday morning, 16th inst. , at 
6 o'clock. Time, including all detentions, 6 days, 12 bours, 
and 25 minutes. She loaded to return on the same day. 
This seems to demonstrate the perfect practicability of u�ing 
steam in cana.l navigation, as the usual time of horse boats is 
12 to 14 days. The City of New York is the second boat of 
the line, and a number more are now being built. 

• • • •  a 
T�ALLIUM bums in oxygen with a splendid green flame, 

and Its use bas been suggested for 1l.reworks in lieu of chlo 
rate of baryta. Thallium is a comparatively new metal. 
It was discovered in 1861, and has as yet few commercial 
uses. It resembles lead in appearance and many of its chao 
racteristics. Its weight is nearly the same as lead, but it 
oxydizes much more rapidly than lead. 

Machine for Matchlnlr, Meallnrlnlr. Slnlrelnlr, Bru8h1DIr, an" 
Rolllnir Carpetll. 

James Short, New Brunswick. N. J .-Thls lnventlon conalsts of an end­
Ie .. belt, with division. of Its length corresponding with the distance from 
center to center of tile IIgure of the carpet or other woven goods to be 
matched ; allo mechanllm In counectlon therewith for drawing the good. 
alongside of the belt In unllon with Its movement, and preferably over a 
table or a cylinder, by which the variation of each piece, In the distance 
from center to center of the IIgures, lf anY, I. shown In the aggregate at the 
end of each piece, where It can be accurately measured with a rule, to be 
"oted on the tag attached to the piece whcn rOlled. The Invention al80 
cODslsts ln combining. with the mechanism employed for draw1ng the goods 

along the matching device and operating the latter, mechan1sm for mea­
Inr1ng, slngelng, brushing, Rnd rolltng the good. at the same time they are 
matched, by which one movemeut of the goods answers for all these seve­
ral operatlons. This machine Is by the same Inventor who devised the 

very Ingenious loom for weavlnlr carpets of any width, Ill ustrated some 
time ago In our colnmnl . The present Invention does away with a large 
amount of hand labor, and, It II believed, will prove of great utility In tbe 
wholesale trade . .  

Machinery for Bnrnillhlnlr Heelll ' of Boota and Shoes. 
Oliver G. Urltchet, Belfast. Me.-Steam Is Introduced Into a revolving 

chamber through a pipe which passes through a stationary head which II 
tlllbtly packed. On the end of the Chamber II a burnl.hlng disk. The 
chamber II  given " rapidly revolving motion, and, being heated by the .team 

In the chamber, lt producel the deelred e1l'ect_ 

Improved Pipe Wrench and C otter, 
William W. Micka, Elmira, N .  Y.-A clamp- ehaped on the Inner Ilde ,  

come. In contact with the pipe, ... nd h a e  a ronnd screw-threaded Item that 
paesel through a block. provlde-} w1th a griping tool and cutter . and euters 
a handle which II bored and Icrew-thre odcd 10r tb e purpole . By turning 
the handle on the clamp stem the distance between tile clamp and block 
may be altered to accommodate dl1I'erent lizel o f  pipe. The block I. ar. 
ranged to take a new hold on the pipe whenever the handle Is vl!lrated for 

that purpole. The tenon of tIie cuttlnc tool hae no play. When It II de 
Ilred to attach one pipe sectlctn to anotbe!", or to disconnect the .ame, the 
jaw II uled. When a pipe section Is to be cut In two, the block II reTetied 

and the cutter In.erted, the bandle beloll adlnat04 on the atem accerdln 
\0 the .11. of tile pi, •• 
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ImproTed Stll"nal LanteI'D. 

James C.  McMUllin, Cblcago, aSSignor to hImself and William H. Ma.ter· 
man, and John Adams Jackman, Jr .. Bloomlngton, IIl.-Tbls lnvention reo 
lates to Impro'l'ement In the sIgnal lights of locomotives, railroad cars and 
ltatlons, vessels, docka. lIghtbou8es, and other objects, by wblch tbe IIgbt 
10 thrown out In such a manner that portions of It are .een at greater, and 
other portions at lesser. dIstances. permlttl�g. thereby, the approximate 
determination of the distance of tbe lights from the polnta of observatIon, 
and avoIding, to some extent, the daneer of collisions or other accIdents.  
Tbe Invention conelsts. maInly, I" the constructIon of the front part of tbe 
Ilgnal llght with a number of lenses of different olzes, arranged with or 
without colored glasses, or the arrangement of the front part wIth Inlta· 
ble deolgns of colored glasses, so that a similar graduatlen In tbe Intenllty 
of the emitted light Is produced. 

Improved Compound for Coatin&, Irou Shipe' Bottom •• 
Samnel WIlliams, New York clty.-Thls Is an Improved compound for 

tbe outsIde of Iron vessels below the water Itne, formed of sbellac, wood 
alcobol, Venetian red. and sulphate of lime. Tbe paInt I. applied with a 
brnsh In the ordinary way, and will dry Instantly, so that the vessel may 
be lowered Into the water wIthIn an hour after the paInt has been applied. 

Improved BUIr Fustener. 
Daniel Jones, HortonVille, Wis.-Upon the edge of an arc,"haped plate 

are formed hook s,  Ihe concavities of wblch connect with fnlcrnm notche. 
by Inclines. To one loop Is pivoted the plate,  and to another loop a lever, 
the loops being join ted together and beIng of such a length that the lever 
may be faltened on the hooks. The lever Is so curved tbat Its .hort loop 
may be easily placed In a fulcrum notch, and will allow the long loop to be 
tnrned over at great advantage of leverage, drawing the fa.tener tlgbt 
around the bag. As soon a. this Is ellected, the loops slip back out of the 
notcbe�,  over tbe InCline,  and Into the concavity of  the hook, where tbey 
are secnrely held. 

Improved Watch Chatn Hook. 
Henry T. Salisbury, Pawtucket, R .  I.-This Is an Improved wateh chaIn 

hook, by which the watch chaIn remaIns al ways .ecurely attached to the 
ve.t without beIng liable to detachment by accIdent or pIckpockets. The 
Invention constats of a circular pIvoted guard hook, which Is locked to Its 
.tem by means of a central bolt sliding In a tubular sleeve at the Inside 
of the stem. The sleeve Is slotted for guIdIng a projectIng rib of the cen· 
tral bolt, whIch rib Is notched and locked by two or more annularbando or 
rings, and detached from the same when a notch of their Inner clrcumfer· 
ence Is brought In line wIth the slot of the sleeve, so tbat the bolt may be 
withdrawn and the hook opened. 

Improved Reamer for Earth B oreI'll. 
John A. Chandler, Monticello, Iowa.-Thls Invention la a reamlug attach· 

ment to earth· boring apparatus, by which the lower section of a well below 
a stratum of qulck'and may be quickly enlarged or extended, for the pur· 
pose of carrying the curbing down to the bottom of the well, and produc· 
Ing a well of nnlform width . After the cut has been continue d wIth the 
amaHer auger till water Is obtained, a reaming attachment to the shaft I. 
uee d,  having adj ustable gnlde plates and sliding cutters, for enlarging the 
narrower sectlon of  the well below the curb gradually, from the bottom 
upward to the full width of the same, so that the curb .lIdes down to the 
bottom of the well,  and produces thereby, after the earth bas been re 
moved, a well .of equal width . 

ImproTed Saw Tuble. 
Edward H. Hanna and Charles W. Hanna. Dover, Ky.-The pitch board 

I. supported on the bed by meana of two screws whIch are jOinted to the 
board. and work throullh stands, and are conllned In any desired posItion 
by nntl. One of two adJusting bars I s  jointed to the pitch board. and tbe 
other to the bed. These bars have each a serrated edge, and lap past each 
otber, so that tbe .errated edges engage with each other, and are contlned 
by means of a Icrew clamp when the board Is properly adjusted. The pitch 
board rests on the bed at one end, and Is made to otand at any desired 
angle to the saw. The plank Is lapped over the edge of tbe pitch board, 
and Is sawed hy turning the pitch board and bed on the pIvot bolt, the de· 
olred wInd being given by mean. of the Inclination and position of the 
pItch bOArd. 

Improved BUI'&,lal' Alarm. 
George A .  Beaver, RIchmond, Ind.-Tbl. Invention consl.t. of the 

combination of a 8erles of regIster keYB, whlcb are connected In suitable 
manner to the windows, doors. etc., with a spring match holder, wbtch 
light. t!le lamp, set. a clock traIn and bell In motion, and dlscbarge. per· 
ou.slon caps a. soon as any one of the regIster keys releases the spring 
holder from the catch plate. Tbe change of posItion of the key IndIcates 
the room In whlah the alarm originated . 

Improved Saw Tooth":'�wa&'e. 
Andrew J. McCollum, Indianapolis, Ind., assignor to himself and Geolll"e 

D. Emery, same place .-The object of this Invention II to provIde meanl 
for 8waglng the teeth of circular 8aW8, sqnare or parallel wIth the saw 
arbor, 80 that the sa" will run trne ; and It consists of a slotted arm at· 
tached to tbe saw arbor extendIng out beyond the law, having attached 
to It an adjustable curved arm whIch carrIes the swage. 

ImproTed Machine for Cuttln&, Rubber Sole •• 
George H. Ives, Ne w Haven , Conn.-The object of this Invention Is to 

produce for manufacturers of rubber goods an Improved machIne for cut· 
tlng out soles, 1I1l1ngs, or any other article from rubber cloth. The usual 
form of cuttere or stamps may be employed. A sprIng board attacbed In 
front of stamp. raIses the cloth .Itghtly above the .tamp after each otroke .  
The plects, after betng cut, drop o n  a n  endles. belt o r  apron, whIch carrie. 
the 8ame off. The rubber cloth Is fed from the cloth roller by reclprocat· 
Ing .lIdlng feed blocks, whIch are operated by the driving shaft, their ex­
tent of motion beIng regnlated by adj n.table guide plecel .  The feed blocks 
take hold of tile clcth after each stroke, and feed the lame to the .tamp, 
releallng It on the return motion by paulng along Inclined guIdes, whlcb 
raise the upper feed block. 

Improved Rotary Enll"l ne. 
Trnckoon S.  La France, ElmIra, N. Y.-Thls Invention relatel to that 

clas. of rotary steam engines and pumps In which two revolvtng cog wheel. 
are employed In a case with Bemlclrcular �nds, the teeth of the wbeel. 
mesblng together to cut off tho passage between them ; and It consIsts of 
constructions of the teeth whereby prcssure I. balanced on the cnttlne­
off teeth to better advantage than In tbe ordinary arrangements, aud 
water of condensed .team I. allowed to escape at the Itartlnll" of tbe 
engine. 

ImproTed Carb.reter. 
John M. Cayce, Franklin, Tenn .-This InventIon relatea to means where· 

by aIr may be carbureted and supplied to the burner wIth ,reater unl· 
formlty of 11lumlnat1ng power than usual, and In a more economIcal man· 
nero The Invention consist. In an alr·supply governor that automatically 
maintains any dellnlte pressure and supply of air ; of meanl by whIch an 
over supply of carbon to the aIr may be prevented, and the relative pro· 
portions of oxygen and carbon accnrately gaged ; In maklng tbe carburet­
terln sections held to Joint band by a cohesIve tbat will quIckly melt during 
a lire and enable the apparatus t o  be easily handled lind removed ; and 
lInally In mean. for obviating the jerking movement of a double action 
air pump, and causing It to move with great uniformity of motion. 

ImproTed Portable Steamer for Potatoes. etc. 
Carey K. McDonald and J ohn W. Dewees, Phlladelphla, Pa.-Thll II an 

Improved devIce for outdoor and street trade, for steamIng potatoes, ears 
of corn, oysters, &c. It Is made In tbe general form of a locomotive 
engine, and Is mounted upon wheels. Tbcre Is a lire cbamber, the lIue 
from which passes back beneath the boiler. Steamers, whIch pa.s In 
tbroullh the top of tbe shell of the latter, receive wire ba.kets, In wblch 
the articles are placed to be .teamed. In the rear end of tbe shell Is formed 
an even . When the articles are removed from the steamer. they are placed 
In the oven to dr've off the mollture, and are then placed In tbe upper com· 
partment to be kept hot until sold. 

Impl'oTed BloweI' COl' Fire GJ'8.te •• 
William D. GUleman, MOlll"antown, Welt Va.-Thll InventIon relatel to 

counterbalancIng tbe blower by a welgbted lever, and operatlnll" It by 
mean. of a knob proJecting throulI"h the front of tbe lIrlplace, and applied 
to the lever fulcrum. 

Comblued Table CaBtor and Fly Expellln&, Fan. 
WllIlamR. Fowler, Baltimore, Md. -Thlo InTentIon relatel to fan. turned 

by clock mechanIsm for the purpo.e of frightening IIlel from tbe family 
table at meals, and consist. In connecting a fan. castor boldcr, and clock 
mechanl.m so that the fannIng device and clock mechanIsm can be laid 
aside wben lIy time Ia over, and tbe castor employed In tbe uanal way, the 
appearance of the latter being graceful and acceptable under eIther con· 
tlngency. 

ImproTed Gin Saw FlUB&, Machine. 
Louis Monroe Asbill, Ridge, S.  C.-This InventIon relatos generally to 

macblne. tbat are uled to facilitate the 1IlIng Qf gin saw teeth and to 
snpersede tbe old means of performIng the work by hand. The Improve· 
ment conillt. ln moans for glvtng a variable adjultment to the pile stroke 
wIthout changlnlr the posItion of the forward end or point of tbe 1I1e . 

ImproTed Mlddlln&,. Purifier. 
William Daniel., Brooklyn, N. Y.-There Is & vertical tube, of larll"e alze 

Into which the middlings are fed, after belnlr dUlted, to be lubjected to � 
blast from the fill, for separating the lighter matters from the heavier by 
carrying them upward, while allowing the latter to fan to the discharge 
.pout. There Is an offset In the upper part of tbe tube, where It Is designed 
that matters light enough to be carried up by tbe blalt, but contaInIng 
.econds worth saving, together with some refu.e, shall fall, to be con­
ducted Into another vertical tube, to be lubjected to another bllSt from 
the fan, by which the lighter matters are agaIn to be separated and carried 
upward, while the heavIer are allowed to fan to a closed receptacle. Above 
the blast Is turned t.o a horIzontal course, so aa to further facilitate tbe 
fa11lng of wbatever matters of value for 1I0ur may yet be In the elcaplne 
cnrrent, and below Is a wldo lateraUy descending portIon of the lower wall 
of the passage, for receivIng as much of tbe droppIngs al may be of value, 
and conducting them Into a thIrd uprIght tube, wben they are agaIn treated 
to a vertical blast, and the heavIer matters let fall, 'II bile tbe refnse Is car­
ried 011 throngh a horizontal dIscharge spout. ThIs upright tube receIves 
a separate blast from the fan. The spout. may all return Into one recepta­
cle, for conducting the purl lied middlings to tbe stoneo to be reground 
together, a. the object Is not so mncb to make different grades, as It Is to 
apply blasts In the puriller adapted In force to the gravttles of tbe dlllerent 
grades, for thoroughly pnrlfylng both the heavy and light matter. of value 
wIthout waste. 

ImproTed Dre.s EleTator. 
Margaret H. Bergen, Brooklyn, N. Y.-Thl. lnventlon conllsts of a tape 

of proper length, having rings attached at proper Intervals to receIve a 
cord, the middle of whIch ta attached to the center of the back. The tape 
Is sewed at tbe proper distance from the bottom, following the curve of 
the dress. From the center of the tape the ends of the cord pasl tbrough 
the eyelets or rlngo In oppo.lte dIrectIons, and are carrIed up throngh slits 
In tbe dress to tbe front, where they are pa.sed tbrougb a cord holder 
which conllne. them when they have been drawn to the desIred degree Of 
tensIon for the proper support of the dre.s . The ends of tbe cord are then 
conllned ln a clasp, wblch Is hooked up at one .Ide of the d"88 . 

Improved Fire Extlnll"aleher. 

Isaac C. Andrew. and Amzl S. Dodd, New York city, aSllgnors to Home 
Fire Extingulsber Company, oame place .-Tbll invention has for Its object 
to Improve the conltructlon of lire extlngnlshers In oncb a way tbat the 
acid vee.el may be lecurely lIeld and readily and lurely dlleDeageel to dis· 
charge the aCid, whIch cannot be tampered wIth without Indicating It, 
which will give warning should any one attempt to remove the head while 
the apparatu8 10 under prelsure, and whIch Ihall be light and at tbe same 
time Itronll". 

Fire Extlnptshlnll" Water Pipe Attachment for BuUdln&, •• 
Tboma. Miller, Jer.ey City, N. J.-Thls lnventlon relates te utl11zlng the 

lire extlngulsblng water pIpe attachment. uled to conduct the water to tbe 
upper storleo and the roote, for lire ladderl also ; and It consllts of, prefer· 
ably, two pipes side by sIde, or one leparated Into two brancbe. above the 
lower story, with rung. for a ladder crossing from one to the other and 
connected to them. The rungl are made of tubes, for allowIng the water 
to cIrculate tbrough them to keep tbem cool when .xposed to lire In the 
bnlldlng, and tbu. form the ladl1er, available wben It would DOt always be 
with 1011d rungs, wblch heat wheB eolld, 10 as to render the ladder 
uselesl. 

ImproTed Perch for Bird Ca&,e •• 
Edward HutchInson, New York clty.-Thl. perch Is composed of a tubu 

lar pIece of wood and a cyl1ndrlcal pIece, the latter beIng for the most part 
of It. length of the same alze as the former, but consIderably longer, and 
havtng a portion of about equal length of the tube reduced sulllclently to 
enter and lit onugly, and so tbat tbe end of the tube and the .houlder of the 
cylinder will not quIte meet together. The reduced portIon of the cylln 
drlcal pIece \0 provIded with email grooves, both longitudInal and cIrcum 
ferentlal, to aBord hldlnlr and nesting places for the small insects whlcb 
infest blrda. By thll means tbe Insects may he readily deatroyed and 
cleaned off from the perch by takIng It out of the cage from time to time! 
plungIng it In bolUng water, and then separating the parta and removIng 
tbe Insects. 

345 
ImproTed Carriall"e C urtalu Fa.tener. 

Aaron T.  Rloe, Reavme, N. J. -Thls I nvention relates to an Imp rove . 
ment In the clasa of carrIage curtain fasteulngs formed of annular metal· 
IIc plates, and a slit ted or apertured ela.tlc dl.k. Tbe Improvement con· 
alat. ln providIng the elastic dIsk with a tongue (form ed by slitting It dlalr' 
onally). which enlrages wllh the bead of the knob ; a190,  In pro'l"ldlng the 
annular plates with coincident notches to adapt them to receive or lit the 
shank of the button ; and In a prote�tlve coverIng applied to the Inner 
metallic plate or rlnlr, to prevent abrasIon or wear 8f the carriage 
top bow. 

Improved Pipe Wrench. 
Adam C01lls, Altoona, Pl.-The head has a central bole,  whIch allows It 

to be slipped over the stud whlcb Is to be turned. A proj ecting steel dIe Is 
placed In one side of the bole. and passes enllrely througb tbe head. Its 
edges are designed to penetrate the stud and prevent the wrench from turn· 
Ing on It. The workIng lever works loosely In the Head. Its end Is ser· 
rated, and project. Into tbe bole and engages wltb the bolt. The end of a 
screw enter. a slot In the lever, wblch allows It to play back and forth. In 
gripping the bolt, a lip whIch worKO throngh a sIde slot bears upon the 
aIde of the olot, by whlcb a short and most po werful purchase Is ob· 
talned. 

Illiproved Furnace for Steam B oilers. 
Daniel T. Casement, Painesville, Ohlo .-Thls lnvcntlon consIsts In a sys· 

tem of Inclined tubes In tbe upper part of the furnace for suppoI tlng metal 
balli, to facl11tate the combustion of the gases by their impI ngIng on the 
red hot surfaces of the balls, In which heat Is stored up. The said tubes 
are arranged In two series, extending from the top or near It on opposite 
sIdes diagonally across and downward, cros81ng each other at tbe middle 
forming chambero for storIng the balls . They are arranged In thIs way to 
facilitate the fastening of them In the furnace walls ; also, the cleanIng of 
them from time to time of the deposit that may result from the use of 
salty or limy water. 

ImproTed Composltton for Blackboard •• 
Richard Sharp, Pittsburgh, Pa., a, slgr.or to himself an d Robert W. Hare, 

of same place .-Thls Is a compound composeLi of ground or powdered 
pumice stone, colored to the proper shade by Ivory blaek or Similar m ate· 
rial. The pumice stone thoo colored Is mixed with coach varnlsb and tur· 
pentlne In su1llclent quantity to form an adhe.lve plastiC mass. with which 
wood, atone, metal, or other material is covered. The composition adheres 
lIrmly and soon drIes, leavlne a hard, smooth surface , admIrably adapted 
for blackboardo and slates, and for many otller purposes. 

Improvement In ConTerttnll" Motion. 
James VIvIan and Henry S .  Mackenzie, Falmoullt, Englsn d .-Tb l s lnven · 

tlon relates to means whereby two .crew propellers on the s.me shaft may 
be conveniE ntly rotated In the same or opposite directions. A sbalt Is 
rigidly attached to the screw propeller, and a sleeve, on which Is mo de fast 
a second propeller, Is Itself loose on tbe shaft. There are two wheels, one 
fast on the shaft and the other on the sleeve, ha'l"lng, respectively, the 
wrist pIns placed on theIr oPP081te faces, and each pl'l"oted In sli ding 
block • .  The plBton Is bifurcated to otraddle the shaft, and provided with 
condned guide boxes placed side by sIde,  and formed by plates and a partl· 
tlon. In these boxes the wrist pIn blocks slide from one end to the other 
at each half revolution Of the shaft, golog back on the second half revolu· 
tlon. If thele blocks are on the same Iide of  the shaft when the piston Is 
operated, the propellers will both move In the same direction, while If 
placed on oppOSite sides they w1l1 be carried in opposite directions. 

Impro ... ement In Pre.er...lnll" Beer and Wine. 
William Lelet, Mllwaukee, Wis.-This Is an Improvea vent attachment, 

to be nsed In connection with barrels contah.lng fermen ted l l quars, by 
wblcb the back pressure of the liquids In the caeks and their commingling 
with the liquid : n  the seal cup are prevented, together with tbe drawlng·up 
of the liquId of the .eal cup Into the cask, so tbat the unlnterrnpted snd 
effective action of th e vent cup Is produced. Tbe Invention conslste ln the 
arrangement of a liquid sealed vessel, provided with an open air pipe and 
lIap valve at the bottom, wIth a secondary lIap valve In th e upper !lart 
thereof, so tbat the aIr enter. Into the barrel wltbout allowIng the liquid 
In the cask to be forced In the seal cnp by the pressure of the gases .  

Impl'oTed EaTes Tronll"h Hanger. 
Lewls E .  Gould, Nashua,N.  H.-The object of thle l nveDTlon Is to furnish 

an Improved eaves trough support which Is readily applied to the wall 
below the roof, and a dmits of adjultment In b orlzontal and vertical direp· 
tlon for obtainIng the exact position of the trough . The Invention con. 
slsts of a horlzontal olotted arm, whIch Is screwed Into the wall ,and whIch 
has adlusted thereon, In horltontal and vertical direction, the upright arm 
with forked end, for supporting lIrmly the trongh. The connection of the 
horizontal and upright arms Is made by a clamping screw. 

NEW BOOKS AND PUBLICATIONS. 
ARIADNE FLORENTINA : Six Lectures on Wood and Metal 

Engraving. Given before the University of Oxford, by 
John Ruskin, LL.D. , Slade Professor of Fine Art. Price 
$1. New York : John Wiley & Son, 15 Astor Place. 

Propellln&, Canal Boat.. 
The subtle crillclsm and ornate rhetorIc of tb e eminent Oxford Profes· 

H .  B. E. Von Elsner, St. Laulo, Mo.-Thll Improvement relateo to the lor are well shawn In tbese six lecture., whIch exhlblt, ln every page, the 

arrangement of slotted guides and adjustable collars with the paddle lev. anthar's marvelous perception of whatever Is genulna In all works of an· 

ers for the purpose, respectively, of maIntaInIng them In a vertical plane clent and modern art . It Is mustrated with faCSimile wood cuts, ln every 

while vIbrating, and adjusting the leverage of the paddles, and also the respect worthy of the text. 

depth to which they shall work In the water. My VISIT TO THE SUN : or Critical Essays on Physics, Meta· 

Impl'oTed Ga. Replator. 
physics, and Ethics. Volume I :  Physics. By Lawrence 

Cbarlel H. Gartrell, Paducah, Ky.-The object of thls lnveutlon Is to pro. S. Benson, Author of " Benson's Geometry." N ew York : 

dnce an Improved gas burner and regulator, wblch feed. tbe gao steadily James S. Burnton, 149 Grand stree�. 

and equally to the lIame, and economizes It. co ... sumptlon .  The Invention The author of thIs work confelses bls " respect for tbe treasured wisdom 

con.lots In forming the burner of dlll"erent chambers, to which the admls. Of age., but must lay that It will amonnt to nODl!ht If It shrinks from tbe 

lion of the ga. ls regulated, and the llow steadIed by mean. of a distributing wand of truth, or If It avoids tbe light of Inq'nlry . "  The antagonism be­

cap pIece, whIch Ipreads the eas and supplies It to the lIame. tween the wIsdom of phllosopherl on the one band, and truth and InuulfY 
on the other, Is Implied throughout the book ; bnt the author Is not likely 

ImproTed Circular !'lawlnlr Machine. to disturb the general belief of educated people that the wisdom of Science 
Oscar A. Dean , Bethel. Vt.-Tbll Invention ba. for It. ohject to Improve Is the result and not the enemy of enquiry, and that tbe organic growth of 

the construction of cIrcular law machlnel, so al to prevent the lumber and human knowledge II not likely to shrink from Its own " wand," which Is 
l11vers from belnll" thrown against the operator, to prevent the operator's that of truth . Certalnly, lf the accumnlated knowledge of the ages Is ever 
hands from beIng cut while attendIng the saw, and to prevent tbe operator to be uprooted by some empirIcal system of phllosopby, lt will not be by so 
from beIng Injured by the saw lIy1ng Into pIece. when ruanlne free and dlscnrslve and polntleas a sketch as the one which we so WIllingly lay 
when lawlng thin lumber ; and Is an Improvement upon the patent II"ranted down. 
to the .ame Inventor August 12, 1873 . A cIrcular spreader enters the kerf 
and opens the lumber, so tbat the same may not bear agaInst the sldel of NEW ENGLAND HARDWARE DIRECTORY, containing a. Com-
the rear part of the .aw . A gnard llts over the upper part of the saw. and plete and Correct List of Importers, Deal ers, and Manu-
preventl anything from coming In contact with tbe upper part oUbe saw, facturers of Metals in the New England States. Bos�on, 
and allo prevents ol1vers from beIng thrown by the saw agaInst the opera· Mass. : Edward H. Adqms, 82 Washington street. 
tor. It may be railed and lowered al the tblcknell of the lumber may re· The InformatIon promIsed In the tItle of thIs book Is fnlly given In Ito 
qnlre, and can be adjuoted without dIsturbIng the galle, while the gage can palres. 
be adjulted without dlstmblng the pard. THE AQUATIC MONTHLY AND NAUTICAL REVIEW. Edited 

ImproTed Mlnctn&' Machine. by Charles A. Peverelly. $4 per annum. N ew York : 

Edward Cluney, New Bedford, and Charle. Lepine, BOlton. Mass.-Thls August Brentano, 33 Union Square. 
II an Improved mIncing machine for whaler., for mincIng or sllclne binD· Tbls magazine maintaIns tbe excellcnt reputation It hal In a short tim e 
ber before puttlne It In the trylnll" kettles. It conolata In a carrier and aelf acquired, and Its pages will be read wIth Interest by aU lovers of tbe manly 
adjusting holdlnll devtce In combInation with each otber, for feedIng the sports of yachting and rowing, the season for which Is now fairly on 
blubber forward to the knives, and In knlvel for Iilclng or mincing the It. wav. 
blubber as It Is carried forward by the carrIer. Th. bladeo are curved, and I ============================== 
are twisted spIrally, to correspond with the rapIdity of feed, so that the 
cutting poInt of the blade. may move forward as the pIece of blubber. be· 
Ing operated upon by the 8ald bladel, Is carried forward. The sbaft Is so 
arranged, In connectIon with tbe carrier, that tbe blades will cut the sllcel 
of blubber not quite off, enabling the blubber to be handled wIth forks. 

ImproTed Baby-Exercl.lnll" Cor.et. 

Catherine Tardy, Paterson, N. J.-Thls la a devtce wblch will enable 
mothers, nurlea, and otbe .. havlnll" tbe care of cbUdren to let them exer· 
clse hy movttll" tbelr 11mbl wltbout creeplnll" about the 1I00r. !t conalats 
In an Improved bloby·exerclllnil corlet formed of two parts, connected In 
front by a cord or lace, and In the rear by COrdI, .traps, or rlbbons, and pro­
TIded with lonll" 100pI at theIr upper edll"el. The Ion, loopi eaable the at· 
tenclant to IUpport the cblld wbl1e Itanelln, In all erect pOlltlon. 

Invention. .Patented In Enltland by Americana. 

rComplled from tbe CommIssIoners of Patents' Journal.] 
From April 21 to April 28. 1874. inclusive. 

BoIL1Ill AND FUBNACE .-W. H.  Richardson, Cincinnati, Ohio.  
BOILEll AND GllATE BAll.-A. O .  Denis et al . ,  WUmlngton, Del. 
FIRE PLACE, ETc.-M . A. Cushing, Aurora, 1II. 
FUllNITURE SP1UNG. -W. T. Doremns, New York city. 
KNITTING MACUINE.-D. Bickford, New York city. 
LUBllWATOll. -E. S. Fassett eI al. , Ann Arbor, Mich . 
NAIL MACBINEllY.-W. Haddock, Plttsbnrgh. Pa . 
REGULATING SPBBD oJ' ENGINB.-K. H. Looml., New York cIty. 
SP.ED .llrDICATOll .-B. Brown, Philadelphia, Pa. 
TlIlIATJOlfT OJ' DI ........ -W. D. Lndlow. New York city. 
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Dutchess Rotary Evaporator-Adapted to 
Sugar. Glue, Dye, Salt, and alf lIulds requiring concen· 
tratlon . Addrell A. Rogers, Engineer, P. O. Box I I ,  
Hyde Park, N .  Y. 

Hydrostatic Presses-Best in use. John 
RodRen' Sonl, Machinists, Engineers, and Iron Fouu· 
dera, Albany, N. Y. 

Lamp and Lantern M'f'rs and Dealers-send 
addrelS, for circular of new patents, to R. Nutting. 
Wheaton, Ill. 

For first class-economical-Vertical Steam 
.Bnglnes, go to the' Haskins Machine Co . ,  46 Cortlandt 
Street, New York . 

An 80 horse power engine and four boilers 
for .ale very low. 1Iussey & Suydam, 47 Exchange Place 

To Inventors-A manufacturing company, 
with the best facllt tle. for introducing, will take the 
exclusive control of some .mall article (eltber In wood 
or lro r )  to manufacture and sell on Royalty. None but 
IIrst class Inventions w\ll be c9nsldered . Addre!s Lock 
Box Ii, Providence, R. I. 

Stencil Dies & Stencil Stamps, all sizes. Cata-
10Rue and sample. Cree. E. M. Douglas. Brattleboro',  Vt.  

For Sale-Six·inch Equatorial Telescope. 
Price ,,75. Address Una Major, 6'lt Madl.on Ave., N. Y. 

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

. To Patentees and Merchants-The manu­
facture of any Specialty In quantities would be under· 
taken by Ramsay & Carter, Vulcan Steam Engine 
Works, Baltimore, Md. 

Rollins' Hoisting Engines, Portable and 
8eml.Portable. D. P. D .. vIB , 461Jortiandt St . ,  New York . 

A Mechanical Draughtsman, who ill also a 
Jlractlcal machlnl �t,  desl t el a situation.  Address Eugene 
Walther, LanSing, Michigan. 

For Sale-State Rights for a Patent Scrub 
Brusb, for t500 and upward. Large prolllB.  I guarantee 
N. Y .  State '11'111 bring 1200 a ol.ay. Address Carl Herold, 
14f East Broadway, New York . 

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

The finest Machinery Oils, combined from 
'Sperm. Tallow and Lard, suitable for all machinery, are 
now being furnllhed to cousumen at from 40 to 75 cenu 
per ga11ou, by Wm. F. Nye, New Bedford, MaIS. His 
famous Sperm SewlnK·Macbl ne 011 received tbe blghest 
award at tbe Vlenua Exposition . 

Amateur Astronomers can be furnished with 
good Instruments at reasonable prices . Addresl L. W. 
'Sutton, Box 218, Jeney City, N. J. 

Microscopes, Spy Glasses, Lenses. Price 
List Free.  M"cAlUster, Optician , 49 N assau St., N. Y. 

F Jr Sale-Several Screw Machines of dif· 
eront Slaes, ebeap ; also, a lecond h.nd Presl. Write, 

for partlcularl, to A. Davis, Lowell, Ma.s. 
Removal-L. & J. W. Feuchtwanger, of 55 

Cedsr St., have removed to 180 Fulton St . ,  two doora 
above Cburcb St., New York .  

Chemicals, Drugs, and Minerals imported 
by L. & J. W. Feuchtwanger, No.1S0 Fulton St. ,removed 
from 55 Cedar St., New York. 

Steam Whistles, Valves, and Cocks. Send 
to Bailey; Farrell & Co . ,  Plttsburgb, PR., for Catalogue. 

For Surface Plomers, small' size, and for 
Box Corner Grooving Machlues, send to A. Davis, Low· 
ell, Mas •• 

'fhe "Scientific American" Office, New York, 
Is IItted with the Miniature Electric Telegraph. By 
touohlnK little butlon. on the deSK S  of the managers, 
81gnall are sent to per.ons In the various departmeDts 
of the eltablllbment. Cbeap and ell'ectlve. Splendid 
for SbOPI,' 01llces, dwellings . Worka for any dlltance. 
PrIce 15. F.  C. Beach & Co., 26S Broadway, New York, 
Makers. Send for free Illustrated Catalogue. 

For best Presses, Dies and Fruit Can Tools, 
BIIs8 & Williams, cor. of Plymoutb & Jay,Brooklyn,N.Y. 

All Fruit-can Tools,It erracute,Bridgeton,N.J. 

Brown's Coalyard Quarry & Contractor's Ap· 
paratus for holstlng and conveying material. by I ron 
eable.  W .  D. Andrew. & 1Iro . ,  414 Water St., New York. 

For Solid Emery Wheels and Machinery, 
lIIend to tbe Un[on Stone Co., Boston, MaA., for circular. 

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

For Solid Wrou�ht-iron Beams, IItC., see ad­
vertllement. Address "Union Iron 111llls, Plttsburgh , Pa., 
for lithograph, etc. 

Temples " Oilcans. Draper, Hopedale, Mass. 
Hydraulic Presses and Jacks, new ant sec­

ond hand. E. Lyon, 470 Graud Street, New York. 

Peck's Patent Drop Press. For circulars, 
a4dresl Milo, Peck & Co., liIew Haven, Conn. 

Small Tools and Gear Wheels for Models. 
L[st free. Goodnow & WlgbtmaD,2S CornblIl, Boston,M • .  

The French Files of Limet & Co. are pro­
nounced superior to all other brands by all who use 
them . Decided excellence and moderate cO'llthave made 
tbele goods popular. Homer Foot & Co .; Sole Agent. 
for America, 20 Platt Street, New York. 

Mining, Wrecking, Pumping, Drainage, or 
IrrIg.tlng Macblnery, for sale or rent. See .dvertlle­
ment. Andrew's Patent, lnl[de page. 

Lovell's Family Washin� Machine, Price 
tIS. A perfect succel •• W.rr.nted ror live years. Agents 
wanted. Address M. N. Lovell , Er[e, Pa. 

Buy Boult's Paneling, Mt)ulding, and Dove­
ailing Macblne . Send for cIrcular and .ample of work. 

B .  C. Mach'y C o . ,  Battle Creek, Mlch .. Box m . 
Price only three dollars-The Tom Thumb 

Electric TeleKrBph. A eompact working Telegrapb .p­
paratus. lor lendlq meslagel, making mapets, tbe 
electrlo Ugbt, Klvlng al.rm8, and varioul other purposes. 
Can be put In operation by any lad. Includes battery. 
Iter .l1d w1res. Neatly packed .nd sent to all part. of 
the worla on reeeipt of price. F. C. Beach & Co. , 268 
Broadw.y,New York. 

Engines, Boilers, Pumps, Portable Engines 
Macblnlltl Tooll. LIB. Shearman, 45 Cortlandt St., N.Y. 

Automatic Wire Rope R. R. conveys Coal 
Ore, &c . •  w1thout Tre.lle Vork. lio.  81 Uroadway, N. Y 

A. F. Havens Lia'hts Towns, Factories, Ho­
tela, and Dwelllnp w1tb Gas. 61 Broadw.y, New Tork. 

Bet<t Philadelphia Oak Belting and Monitor 
StitChed. C. W. Amy, Manufaoturer, 801 & 1118 Cherry 
st •• PhltJelPhla, Pa. Send for oircular. 

Rue's " Little Giant" Injecton, Cheapest 
and Belt BoUer Feeder In the market. W, L. Chase .. 
1lO. , lIS, 811, III Liberty Street, lIiew York, 

Dean's Steam Pumps, for all purposes ; En­
gines, Boilers, Iron .nd Weod Working Machinery of 
all desoriptlOu. W. L. Chase & COq 98, 95, III LIberty 
Street. New York. 

Steam Fire Engines-Philadelphia Hydrau-
110 Works, Phlladelpbla, Pa. 

Bone Mills and Portable Grist Mills.-Send 
for Catalogue to T ully & Wilde, 20 Platt St . ,  New York. 

For descriptive circulars, and terms to 
AgcntB of new .nd .. leable mechanIcal noveltles,addre.1 
rame. H. White, Newark, N. J.,. Manuf.cturer of Sbeet 

and Cast Me'.al Small WILMR. 
Emerson's Patent Inserted Toothed Saws, 

aud Saw Swage. Bee oocaslonal advertisement on out· 
sIde page. Bend Postal Card for Clreular and PrIce LIst. 
Emeraon, Ford & Co . ,  Beaver Falls. Pa • 

Hoisting Engines, without brakes or clutch­
es : ODe ]evtr operates the engine, to b otst, lower, or 
hold Its load ; s!mple, cheap, durable, ell'�ctlve. Two 
hundred of these Engines now In use, from the little 
.. Ash Holster," on steamahlps. railing 800 Ibs., up to the 
Quarry and Mine Holster, raising from 6.000 to 60,000 Ibl. 
Send, for referenoe. and cIrcular, to the Lidgerwood 
Man'1'K Company, 01llce 165 Pearl St., New York city. 

Dickinson�s Patent Shaped Diamond Carbon 
Points and adJustable hold"r tOr working Stone, drel8-
ng Emery Wheols, Grluds tones, & c . , 1!4 Nassau .t.,N .Y.  

Engines 2 to 8 H.P. N.Twiss,New Haven,Ct. 
Iron Roofing-Scott & Co., Cincinnati, Ohio. 
Waterproof enameled papers-all colors­

for packing Lard and other oily sur.stances, Ch[orlde of 
LIme and similar chemlr.all, Cartridges, Sboe LinIngs, 
mailing Plants, wrapping Soaps, Smo ked or Dried 
Meats and Desiccated Vegetables, Wall Papers, Sbelf 
Papers, and all applications where absorption Is to be 
resisted. Also, waterproof TIn Substitute for out· 
door Show Cards. Samples on application. Crump 's 
Label Press, 75 Fulton Street, New 1: ork . 

Keuffel & Esser, large'st Importers of Draw­
Ing Materials,  have removed to 1 11 �ulton St., N .  Y. 

Rights for Sale- Of the most Siplple, Du­
rable, and Cheap Tblll CoupllnK. Large Pro llts. Also, 
Patent for valuable Irol1 Bender Cor Sale , or on Royalty. 
Address �am'l Pennock, Kennett Square, Pa . 

Portable Engines 2d hand, thoroughly over­
hauled,at � co.t. I . R . Sbearman, 45 Cortlan d t  St. , N. Y. 

Vertical Tubular Boilers, all sizes. Send 
for redaced price lilt to Lovegrove & Co., Phlla .. Pa . 

In our answer to H. S. H., p. 15, current 
volume : " If no heatls lo.t during compresllov"ahould 
be lubstltuted ror " I f the temperature la constant duro 
Ing comprelslon . 

A. L. M. asks : What is the cost of a ma­
chine for making Ice ? Is a .team engine neoessary, and 
what ILmount o f  po wer does It require ? How many 
pounds '11'1 1 1  I t  produce per bour ? How much would It 
eost per bundred poundl, excluslvc of lI'st co.t ? A. 
Your questions are rather Indellnlte. A small Ice mao 
chI n e ,  to moke from one to two tuns a day, will COlt 
about three thou.and dollars. Tbe running expenses 
would be from 1I,'e to six dollars a day. 

W. F. W. asks : Which gives the most 
power, a two borse engi ne or a two borse power of the 
most approved style ? Tbe borses weigh 2,COO IbS. each. 
How much W{Jllld one horse ratlle at the rate of one foot 
a minute by a good power of the endless 1I00r form ? A. 
Ordlnarlly, an engine of one hllrse power will  do more 
work lu the same time than a horse • • nd the engine can 
be kept at work much longer than the hors e .  

J. D. R. asks : Would it be practicable to 
build a woodeu railroad (using no Iron on ralls) OB which 
to run a lo comotive of say 7 to 7� tans, hauling from S 
to 4 cars at a load, each car and load welKhlng not over 
5 tuns, and to ascend grade. of 100 feet to the mile ? The 
ralls are to have a bearing .urface of 4 lncbea . What kind 
of timber would be best Cor .uch raUs , wbl te oal<, rock 
oak. or maple ? A. It would be better to have the raU. 
nearly twice a. broad, and to lit the wbeels of the loco­
motive wltb rUbber Ure.. We would reoommend whIte 
oak, of the three varietIes of timber mentioned. 

R. M. R. says : 1. I am buildinjt an engine 
of 2 Inches bore and 4 Inohes . troke, annhave IIn ••  hed 
the cylinder and bed plate . How large ought the bal · 
ance wheel be, ,and what Ihould be Its welgbt ? It I. to 
take a belt. A. About 10 Incbes diameter and 2 Inohes 
face. 2. How cau I make the governor regulate the 
slide valve ? A .  There are quite a n umber of devices In 
use for regulating the point of cut· 011 by means o l' the 
governor. It would be dl1llcult, however, to make such 
attachments to so .mall an engine to any advantage . 5. 
Would a boiler 4 feet long by 10 lnchel l n  diameter with 
12 1luel !I( Inob In Internal diameter, arranged u a return 
tubular, be large enougb to run the eng!ne at 200 revolu· 
tlons under 60 IbS.  of stea m ?  AccordIng to my calcula· 
tlon , tbe engIne would be about " horse power If the 
pressure were 60 lb •. on tbe piston during full stroke · 
A. It will be larKe enougb. If properly set.  

J. T. S. asks : 1.  What is the best cement 
for IIlJ1ng mlllstones ?  If p laster of Paris and alum will 
do, how should It be prepared ? A. Take baked pla.ter 
of PariS, steep In a saturated solution of alum, recal· 
clne, and reduce to po wder. Mix with water for ule. 
2.  I have a throttle valve wblch has a .mall pleee of tbe 
edge of tbe seat broken 011 ; It  lets tbrough '0 much 
.team tbat I canno$ atop the engine wltbout taking 011' 
the cam rod. Is tbere any way of remedying this, other 
than getting . new valve ? A. Posalbly tbe aeat can be 
repaired, or a new seat can be IItted I n .  

S. A. T. asks : 1 .  What is the modu8 operan­
di of plating by the galvaniC battery ? W bat causes the 
metal to adbere ? Is tbe metal viSible In the solution ? 
A. The metal Is not vl.lble In tbe .olutlon .  The attrac· 
tl on of tbe lIn.e particles of the deposited metal for the 
properly prepared conducting surface of tbe negative 
plate cause. Ita .dberence. 2 .  What Is the action of 
tbe hydraulic ram ? A .  The water with a certaIn 
hea d ral.es a valve andllows lnto a cbamber ; but In mao 
king It. elcape the p .... ge o f  the water II relieved and 
allow. ano ther welgbted valve wblcb waH cloled before 
to open. Thl. permit. the water to 1I0w again, when It I 
pressure once more cloles one valve and opens another. 
Again a portIon of water escapes, again the preslure Is 
rellend,and .0 on Intermll.tlngly. S. What II chloride 
of calcium uled for ? A. It Is employedln manycbeml· 
cal proeeAes. Its avldlty for moi.ture II remarkable. 
Cople. of any of the patents I ssued. ean be obtained from 
thl& olllce. 

B. R. asks : What is the most accurate rule 
for lIDding the frlOtlon on the allde valve ? A. It II 
about one quarter of the unbalanced prellure on the 
valve,lnerea.ed by ol1e quarter of the weight of the 

v.lve. 

M. F. J. asks : 1. In your last iss ae of the 
SCIBNTIJ'IO Alo:BIOAN, the engineer stated that If a 
pl.ton rod and cylinder head of .n engine were lined 
with lead, lt would .ave an amount of Iteam . What 
cau I put on the tln .o tbat hot lead when }loured on 
will run evenly over the aurlace ? A. Build . rim around 
tbe head. 2. Would copper be better than tin ? A. You 
can use wblchever I. mo.t convenleat. 

M. H. H. says : 1. I and a few friends have 
bai an argument as to wblch was horizontal motion . 
Some o f  us contended that a mill bllrr revolved horizon· 
tally, and other. that the cylinder of a thresblng machlne 
was an example of hOrizontal motIon . We conCluded 
to get your viewl . A. It Is usual to speak of a vertical 
wbeel as one In whleh the sbaft II vertical, and to call It 
a horizontal wheel when the abact II horizontal. 2 .  Why 
I. the equatorial diameter of the earth greater than the 
polar di ameter ? A. It I. suppo.ed to be due to the ac· 
tlon of central forcel, when the earth was In • lIuld 
.tate. 

J. H. asks : 1. How are black lead crucibles 
made ? Is the lead mixed w1th .ny otber substance ? 
A. It Is mixed with from one tblrd to half Its weight of 
clay. 2. Could I u.e plaster of Paris molds for casting 
small brasl boxes ? A. Yea. 8. What proportion of 
copper should I use 1 0  make . good box ? A. You do 
not give lulllclent particulars. You w111 lind com:lOsl. 
tlons hr journal bearlngB In back numbers. 

W. E.  P. asks : 1. What would be the ca­
pacIty In g.lIon. per minute of a force pump 5 Inches 
diameter by 10 I nches .troke, mnnln,. at 6'.l revolution. 
per minute, w1th 4 Inches .uctlon ? Will you give us the 
formula for the same ? A. Multiply area of pl.ton, ln 
Inches, by lengtb of .troke and by number of .trokes 
per mluute. aud diVide th e product by 281 . 2.  For clean· 
Ing l00 lbs. of cotton waste, how mueh blsulphlde of 
carhon sbou[d be used ? A. See p .  44, 1'01. 29. A. to the 
blower, addreas tbe manufacturers. 

A. P. B.  says : We run our machinery by 
water, and bave a large .urp[us of power. Is there any 
practicable and uot expensive metbod of converting the 
lurplus power Into heat for warmlug the shops ? What 
w ould be the ell'ect of using, say 10 horae, power In con· 
denslng the atmospbere Into strong radiators, to 100 
Ibl . to tbe I nch ? A. Some modilicatlon of your plan 
would probably .nawer very well. So far as we know 
thIs Is a novel Idea, and It Impressel us very favorably. ' 

A. A. W. says : An engineer tells us that 
our gage gl.s.el kept breaking, and he could not get 
any to .tand;  upon enquiry we found that be often took 
bls glasses out and cleaned tbem with a pIece of waste 
tied on to a piece of stout wire. Upon our trying the 
experiment with a piece of telegraph wire, by tbrustlng 
I t t n  and out several tlmes through the bore, the gl�ss 
broke Into fragments In a few minute s .  Can you explain 
It? If the discovery may be of .ervlce to enKl neers 
and others, ln the way of c.utlon , I h ope that you '11'111 
give them tbe benellt of It. A. Most hou.ekeepers know 
the fact that It  wtll not do to use Iron rods In cleanIng 
lamp chImney". The trouble II probably caused by tbe 
unequal heating or cooling of the Klasl by contact with 
the Iron, throwing stralnl upon .ome portions of the 
gla.s. 

F. W. R. asks : Does the lateral pressure 
against tb e .Ides of • reservoir of water Increa.e with 
tbe enlargement of the re.ervolrP A. In lome ca'el, 
ye., and In others, n o .  TbUll, If tbe depth rcmalns con· 
.tant, an Increase of size doel not all'ect the prelsure . 

C. E. T. says : The common rule among 
mechanlca for IIndlnlr tbe speed of a driven ohaft, when 
the diameter of pulley on the sbaft and the diameter 
aud speed of tbe pulley on .the driving Ihaft II Klven, I. 
to multIply tbe dIameter of driving pulley by the num· 
ber of Its revolu�lonl per minute, and divide by tbe dI· 
ameter Of driven pulley. Seme oC those who .bould 
know •• y that unle •• one tblcknell of tbe belt Is added 
to tbe diameter of each pullEy, the answer will DOt be 
the true one . By the latter rule, ln driving from a large 
to a smaller pulley, the reoult of the calculation 18 a 
lelo number of revolutions tban by the IIrat rule, and 
fll� fler,a from a .mall to a larger pulley. A .  The cor· 
rect method Is to add the tllckness of the belt . Tbl. 
may be explained ao follows : The belt leavel tbe drlvlug 
pulley In the direction of a tangeD t ;  and neglecting the 
IlIpplng, the ratio between the velocities of the drlvlag 
and driven pulleys I. the same as would take place wIth 
• pair of gear wheels having the aame pltcb . Tbe part 
of the belt ln contact w1th the pulley, neglecting the 
IlIp,  acts as If  It were rigidly conuected to tbe pulley, 
so that the lIue of c,nnectlon between the drIving and 
drIven pulleYI mUlt be lu the axl. of the wrapping con. 
nector, or at tbe mldd[e of Its crols lectlon. 

A. R. asks : 1.  Are Britannia and white met 
al the same ? A. Yes. 2. Wbat kind of wood II belt 
to u.e for chucks for Iplnnlng ? A .  A close grained, 
hard wood . 

C. H. C. asks : 1. What can I put on paper 
to make It lmpervlous to mollture ? A Dlssolve S ozl. 
of alum .nd 8!1( 0&8. of wblte 10.p [n 4 p[nts of water ; 
In anotber ves.el dI.solve 2 ozs. of gum ar.blc and 4 
pints of glue lu 4 pint. of water. Mix the two solutlonl 
and make tbe mlxtul'tl hot. Immerse the paper In the 
mixture and tben bang It up to dry or pass It between 
cylinders. 2. What do SVO ., 16mo., 18mo., and 4to . 
mean ? A. 410. means quarto (4 to a Ibeet), Svo. means 
octavo (8 to a Ibeet) , I�mo.  meanl duodeelmo (12 to a 
sheet) and so on.  S. Will the moon eollp.e any stan or 
planets next month ? If 10, which one ? A. Consult the 
NauUcal Almanac. 

H. S. asks : What ready method is there of 
preclpltatlnlf antimony from solutions with otl er met· 
als ? A. There Is no general method of separating anti. 
mouy from all the metall, when they .re pre.ent In the 
.. me lolutlon. If arsenic and tin are a boent.  the ea.lest 
way Is to precipitate w1th hydrosulphurlc acId ao oul· 
phlde of antimony. In answer to your otber questIons, 
see our advertl.'ng columns for bookaellers' addl es.es .  

€I. N. M. asks : What is " red acaroid o f  re­
lin," mentioned In • late number of your journal, as 
part oC a recipe for Imitating mahogany ? A .  It Is the 
resIn of 3lGnlTlorrllea A/JIIlllu, a ltllaceous tree Krowlng 
In New Holland ; a[lo called reoln of Botany Bay. It baa 
a yellow oolor, an agreeable odor, an d ls soluble In .Ico· 
hoi, ether, and eau.tlo potash . Itl potash lolutlon, 
treated w1tb hydrochlorIc aCid, deposits benzoic .nd 
clDDamio acldl. Nitric acId converts It Into piCric acid, 
and so readily that thll relln appears to be the best raw 
material for obtaining pIcrIc .cld. By distillation, the 
resin yields a light neutr.1 011, . which appears to be a 
mixture of beuzol .nd olnnamol, and a beavy acld Oil, 
consl.tlnlf of hydrate of phenyl. mixed wltb amall quan· 
titles of benzoic .nd clnnamlc .clds . 

W. F. asks : 1. Will a. single cell of a suL 
phate of copper battery do to work " private telegr.ph 
about SOD feet lon g ?  A. Not satllf.ctorlly. 2. How 
many celli of the .bove kind would It take to .run It P 
A . 1f copper wtre II uaed, three oeill. S. How many cellI 
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of zinc .nd lead, u de.crlbed In the Science &oo,.d of 
16'l4, would It take to make It work ? A. About three . 
4. Would copper wire, No. *I, do for the wire to conneet 
the housel ? If not,  what size copper wIre would It 
take ? A. U.e No. 12 galvanlaed Iron wire . 5 In mao 
kIng a horselh.,e electromapet, Is coarse or line wire 
the belt ? A. Use 22, silk covered. 6. Ho w Ibould It be 
wound on, the oame way on both poles or In oppo.lte 
directIon s ?  A. Wind In the same d[rectlon. Connect 
both Inside and both outside wire •• 7. In making .n 
Induction coll, ls lt necessary to have the wire Insula· 
ted P A .  Yes. S. How would It do to h.ve one coli of 
th e prImary Inrlde, and tben have 4 or 5 collI of tb e lec· 
ondary w1re, then .nother coli of tbe primary w1re, 
then 4 or 5 of tbe .econdary, and 10 on through th e In· 
ductlon coli ? A. There would be nothing p.lned by 10 
doing. 9. Iu tbe SOIJI:NTIJ'IC AlIEBIOAll' for April 4, Y ou 
deaerlbe a rr:agneto·electrlcal machine. About how 
maay feet, aDd what size of wire does It take to make 
lueh a maehlne. to gin .hocka ? A. Four or live hun· 
dred. From No. 82 to 40 wlll anlwer • 

D. M. T. say s : On p. 183 of Science Recurd 
for 1874, experiments w1th Iodate of calcium are related. 
Can you Inform me how to maKe thl • •  ubo tance ? A .  
Iodide o f  calcium II prepared b y  mlxlnK a lolutlon of 
the Iodate of potas.lum wIth a solutIon of cblorlde of 
calcium . A large amount of the Iodate of c.lclum thu. 
formed remalno dissolved In the water ; the remainder 
crystal'zes out .Iowly. The Iodate of calcium 10 formed 
by melting Iodide of potassium In a crucl ble, leavlng It 
to cool till It becomes semiliuld, .nd then gradu.lly add· 
Ing l}( parts chlorate of pota.slum the mals becom ' s 
I!uld, Iwelll up, and solldllies to . Ipongy mall of lodate 
and chloride of potassium. It ts dissolved In hot water, 
the Iodate left to crYlt.Uze, the crvs'als redissolved In 
bot water, and the Iodate precipitated by alcohol. 

J. N. J.  and J. B. ask : Is tbere a solder that 
'11'111 solder aluminum ? A. Tbe l.rge.t dealers In .nd 
manufacturers of .Iumlnum aay that there I. no solder 
that '11'111 answer. Try the pure metal . 

J. F. A. says : In a factory there is a lar�e 
belt runulng over t wo pulleys. A person standing uncfer 
tbe belt w1th hls hat 011' w111 h.ve hi. hair lifted on end ; 
If he raises his hand above his head,  a light of a violet 
blue color '11'111 eaeape from the end of hll lingers. What 
causes the electrlelty ? Caa It be collected ? If so, how? 
A. Tbe pbenomena are tho.e produced by frictional 
electricity and are due to th! friction of the beltl. The 
electricIty could be collected bya lerleR of bra.s needlel 
placed at lui table pOints, and directed towards the beltl 
and put Into metallic cODnection with . metallic body 
presenting the required amount of surface. 

H. S. B. asks : 1.  How can I purify soln­
tlen. of .ulphate of alumina from Iron P They have an 
acid reaction, and give blue and green preCipItates with 
the prusalates of potash . A. To the dilute .olutlon add 
a .Ught e>:ceA of .olutlon of ferroeyanlde 01 pota •• I ·  
um. Allow the preCipitate t o  settle and separale b y  de· 
cantatlon and IIltration. 2. How can I .eparate naptlla· 
Une from para1lln ?  I have a crude heavy coal 011 wblcb 
contaIns both . A. We lind no proces. for thlB oper.· 
Uon. 

B. W. R. allks : 1 .  Has there been any sub­
stance dl.covered IIgbter than hydrolen ? A. N'o . 2 . 
Please give me tbe spec[lIc gravity of the 101l0wlng:  
Oxygen, hydrogen, ultrogen, chlorln e , lIuorlne, and car ·  
bou[c acid. A. The Ipeclllc Ifravlty of hydrogen being 
taken as unity, that of oxygen Is 16, nitrogen 1. 14. cblo­
rlne I. 85 5. carbonic acId I s  44. Air being taken as unity, 
oxygen Is l 10568, hydroKen I s  0'06926, nitrogen 0 97187, 
chlorin e 2'47, carbonic aCid 1'524. S. Please give me dl· 
rectlon. for making . waterproof glue . A. Add }( lb . 
of common glue or IsInglass glue to 2 qu.rtl of .klmmed 
milk ; .nd then evaporate to the tblckneol of glu e .  See 
our .dvertl.lng eolumul for book.ellere' addrel.el . 

H. K. M. asks : 1. Which is the most suc­
eessful form of mapetlc motor ? How are the magnete 
arrauged to give tbe motloa ? A. It Is said tbat the best 
form Is tbat I n  which electromapets are arranged In tbe 
periphery of • large double wbeel, while the armature. 
are II.xed and arranged In luch a manner that the aceu· 
mulatlve force Is obtained. 2.  What amount of force 
doe. It posle •• ? A .  One constructed on a large scale 
hu driven a car, on an ordinary raU track, at the rate of 
10 to 15 mile. per hour. 

J. M. asks : 1.  How can I make a solution 
of gold that can be u.ed to plate Imall artloles with by 
a Daniell's battery ? A. DI.lolve one ounce of cyanIde 
01 potasllum lu one quart of Dearly boiling dlatllled wa· 
ter. About half 1111 . poroUl cell w1th the lolutlon, and 
stand It In the ve •• el oontalnlng tile bulk of the solu· 
tlon . Attach a piece of .beet copper to the wire I.sulng 
from tbe zlno of the battery and place It In the porous 
cell. Put a piece of .beet gold, attached to Ihe copper 
of the battery b) . w1re, ln the outer solution, and .1I0w 
the whole to remain In action until the solution hal ac· 
qn lred about one pennyweight and a half of gold, which 
may be ascert ained by weighing tbe gold before and af· 
ter ImmersIon. The porous cell may now be removed 
and It I contentB tbrown away. Tbe lolutlon Is  n o w  
ready f o r  u s e ,  a n d  sbould be worked at a temperature 
of about 1800 Fah. 2. How II a composition made. of 
lawdust, used for making small busts wl.h ? A. We do 
not know the composition you mention. Try pluter of 
Parla for the purpos e .  

W. F. G. says : 1.  I have a battery and all 
the appllancel for Illver plating, and succeed In getting 
a good thick coating of sliver on various article., but I 
am not able to polloh tbe article. so as to o btain a nIce 
smooth brilliant Burface. What tOOle .re uled to bur· 
B.llh sliver ? A. Burnllhlng tOOll, which are made for 
the purpole aud are of dilierent pattern., are u.ed. 
They .re rubbed smooth on a damp cloth , and the pol· 
Ish Imparted by robbIng to and fro on the .Ilver pl. ted 
surface with pressure . 2 .  C.u you tell me w bat kInd 
of cbalk Is used to mark on glass, and how It II made ! 
A. By mixing powdered chalk and soap and drying the 
mixture.  

H. L. C. asks : 1.  In making an electric en­
g[ne, II It best to use a U ahaped piece of Iron or two 
feparate plecel ? Which I. belt, wIre 1·82 of an In�h In 
diameter, or a :lne t .. read·llke wire, both being proper· 
iy In.ulated ? A. It II cUltomary now to make the mag. 
net In three pleceB, the sides beIng made of bar maKnets 
screwed Into a cro •• plece, the whole being nearly In tbe 
form of a square. U.e No. 2\! wire . 2 .  Doel the power 
af the magnet Increue In proportion to the number oC 
layera of wire with which I t  I I  wound ? A. To a certain 
poInt, but tbe alae of tbe coli sbou[d not exceed .n Inch 
.nd a half In dlameter. 

A. B. asks : 1. What is the cause of mu�ti. 
nesa In 1I0ur ? A. A chemical chanlle which take. 
place In mollt lIour. 2. What are the chemical proper· 
tie. of musty lIonr P A. Tbe IJlu'Sn of the 1I0ur UD der · 
goel • change of propertlel, In oonleq uence of which 
It Ilowly 10lel It I aoft, elutlc, lnloluble condition, Ind 
beoomel IlDnverted In&o • l!lb.tance clolely relembllnlf 
diastase. 
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J. K. says : I have been running circular 
aawa for aawlng loga for over 1 2 yeara, and bave not had 
any two lawa with teeth at a uulform dlatance apart. 
It leemB that It haa been demonstrated that a circular 
S8W ought to run 9,000 feet of cutttng edge per minute ; 
now If that be so, I thInk there ought to be Bome eatab· 
IIshed rnle for the distance of the poInts of the teeth 
apart. Please Inform me If there Is any such rule, and 
atate whether there are movable tooth .aws that can be 
uSf d WIth side set. We never have uaed that kInd, but 
wonld If we can use side oet. We I hlnk the swage set 
very objectIonable. A. The varlatlolla In the dIameter 
of saws, the numerous varlettes of timber to be sawD , 
together with various capacltlea of milia (sawing, a. 
they u.ually do, from 300 to 5,000 feet per hour). and tbe 
fact that soUd toothed saws with side Bet requIre even 
numbers of  teeth, preclude the possIbility of eatabllsh· 
Ing any definite rule. There Is no manufactarer of In· 
8ertell toothed .awa who recommend. a .Ide .et for 
them ; and tbe fact that Inserted tootbed .aw. are fa.t 
supel'8edlnll' the old atyle oC solld .aw •• and are approved 
by many of our beat and mo.t experienced sawyero and 
Inmbermen, who spread the teeth exclusively for tbe 
set, seem. to coalllct with your Idea of objectablllty.-
J. E. E . , of Pa. 

J. W. C. asks : What are the following ar· 
tlclea : Pulv. Frondea .. Chlzeta, Pnlv. Mlivani !lad . ,  
Pulv. PerIno Alnlfolla, Ext. Bertula Natnra ? A. A com · 
p etent authority saya that tbeae namea have been writ·  
ten by one not unacquainted with pharmaceutical and 
chemical preparatlons,out tbat they are all bogus,names 
of tblngs wblch do not actually exlst . 

S. A. G. asks : 1. How long does it take to 
send a .Ignal tllrough the Atlantic cable ? A. About 
four .econds. 2. What Is the average number of word. 
sent through per nalnute ? A.  Three.  4 .  What h the 
speed Of electricity throngh copper wire ? A. 288,000 
mllea per second. 

J. T. B. S. asks : How can I make a simple 
mullle fnrnace for the purpoBe of enameling photo· 
grapba ?  A. Nothing could be simpler than cerialn 
forms of mu1l1es, whIch are already manufactured and 
aold at low prices. 

W. H. S. asks : 1 .  If a wheel were placed 
In a perfect vacuum, so arranged that there wonld be 
no friction, and aet In motton , would It continue to r e o  
volve for ever? A .  Yes . 2. H o w  Is t h e  glycerin com· 
monly aold by druggists manufactured ? A. The mother 
liquor of the soap botler Is Ilrst concentrated by evapo · 
ration, the nllne matter which Is thereby gradually 
separated being removed from ttme to time. Wben the 
Ilnld 18 8ulllclently concentrated, ascertained by tbe 
boiling poInt havIng rIsen to 200° Fah . , It I. traasferred 
to a 8ttl l ,  and the glycerin dlstmed o!f by mean8 of su· 
perheated 8team carried Into the stm. The distillate 
Is next concentrated and brought to the consistence Of 
slrnp In a vacuum pan. 

S. P. says, in answer to V. V. V., who asks 
for a formula for mlxmg ahow card palnt8 : The follow· 
Ing will answer the purpose : For black, aaphaltum var· 
nlsh 8 parts, dammar varnlah 1 part, \ube black to snIt; 
temper with Iplrlts Of tnrpentlne . For fancy eolora 
with gloBl, use any desired shade (tube colors) mixed In 
dammar varnIsh ; temper as above. These colors should 
be used freely and .s rapidly al po.slble . 

O. K. asks : How can I mend a broken band 
saw ? A. By brazing the ends togetller. 2.How can I best 
m end a broken tooth In a circular saw ? Tlte 8aw Is 1-12 
o f  an Inch thick and of U lnchea diameter. A.Flle down 
the rest ol  the teeth to tbe .ame circle. I.Wlth two horae. 
on a lever power. I run clrcnlar sawa fl'om 10 to 16 Inches 
dlatlle\er, making 900 revolutions per minute. Can I do 
more work with the 8ame power If I double the speed 
with countershaftlng? A. That could only be decided 
by experiment. Tilere Is donbtless a speed at whIch you 
will get the best results with .. given power ; but every 
piece of gearine you put In consumea lome of the 
p ower. 

J. A. P. asks : Is there any comparatively 
cheap proceaa by which I can force up a contlnnal 
stream of water from a wel l which Is 25 feet deep ? A. 
You can po.slh,y employ a wlndmtll . 

A. P. R. asks : Has a man, to get steam boat 
engineer's papers, to be a practlco! machlnlet ? If not, 
where would be the beat place for a beginner to go to 
get on ? A. It 10 desirable that be should be, but we bo· 
Iteve It Is not absolutely eaaenttal, provlded he can 
show tbat he bas au1l1clent practtcal knowledge to make 
ordinary repaIrs to engInes and boilers. It might be 
well for you to try and g.et a position as lireman or oller 
on some steamship Itne . 

L. F. L. asks : Are the hard spots in steel. 
renderIng the lOme dllIIcult to work, properly called 
kBclto ? A. Till. term Is not aanctloned by general 
uaage. 

T. G. Jr. asks : 1. For a 30 inch diameter 
steam hotler, about how much ahould a cast Iron head 
be  tbtcker than a wrought one It Inch tblck ? A. It 
could not be made aa 8afe. 2. Can amall flues he pnt lnto 
• caat Iron head In the usual manner and make a good 
j o b ? A. Not •• well a8 1n the case of a wrought Iron 
plate . S .  How thIck sbonld a cast Iron head SO lncbea 
diameter, wIthout Ilues or stay bolt a ,  be to atand 100 Ibs. 
per aquare lnch ? A .  The arran,ement wonld not be 
advlaab le.  

C. '8. K. asks : 1.  Are the civil engineering 
8chools of Europe better than tbose of America ? A. 
Tbey are generally more thorough. 2.  Which are the 
beat In the United State8 ? A. We do not feel able to 
make a strict comparl80n between the dUrerent engl. 
neering achools In tbe country. 

S. S. asks : Can you direct me to an analysis 
of the boiler scale from lea·golng ve .. ela that have no 
�ondenaerl ? A. An analYlls Of  the scale found In 
Freneh sea· going steamera glvea the followIng results" 
Sulpbate of lime 85 ' 2  pcr cent, carbonate of magneala 
2'45 per cent, free magnella 5 95 per cent, water 6'5 per 
cent. 

C. W. S.says : I have alway s been instructed 
to place my valve with the pressnre on top of the seat . 
Now an engineer of 45 years experience tells me thll Is 
wronl{ ; the beller pres.ure ougbt to be underneath tbe 
valve seat. I want to know whIch 10 right ? A.  Your 
method Is most generally adopted. Still, there are ad 
vocate. of the other syatem, claIming a. an advantage 
the possibility oC packIng tho stem with pressure In tbe 
valve. 

W. P. '8. asks : 1.  W hat cause� the lumpy 
or b01f1l'Y formations In marshes and wet place. ? A. [t 
Is canoed by tbe accumnlattoll of dirt and vegetable 
matter at certain points, whlcb are dctermloed by local 
causes. 2. What colora sha1l I mix to make brown 
madder ? A. It I. best to make an extract of the bnrnt 
r06t of the madder plant. 8. CaD you tell me of a book 
on fo •• I1., an" one on the preservation of blrda o� other 

animals ? A. Consnlt Dana'a .. Geology," and Coue'a 
Field Otllltil 01 oey. " 

H. J. H. asks : 1. What is the exact differ­
ence between a high and a low pressnre engine ? A. As 
the terms are ordtnarlly used, a lo w pre88ure engine ha. 
a condenser and air pomp, and a hlj(h preasure engine 
haa not. 2. In your last week'. paper yon say the horse 
power equals pres.nre on tbe pIston In Ibs. mnltlpJleli 
by the velocity of the piston In feet per minute divided 
by 83,000. If a cylinder Is 4� Inches dIameter x 6 Incb · 
es stroke,  making 250 revolution. per mlnnte, with 
steam at 60 Ibs. preasure, I make : 4.X4l=21�XO·78M= 

1�'90481 ; 15'9048�X60 =9M'261 ; 9M'261 X 2:;O = 28S�66'211 
+88,000=7 horse power. If the engine only made SO rev· 
olution. per mInute. what would be the correct result ? 
A. The flrat example Is right as far as you have carried 

It; for the 'second, we shall haye 
9M'261 X 80 

=2'8+ horse 
Sd,COO 

power. 3. What Is meant by Injection ? I am told that 
24 time. as much water Is necessary for Injection In a lo·  
comotlve bollcr a. II requIred for ste"m. A. Inj ection 
water Is that u.ed In  a condensing engine, to condense 
the steam . A locomottve does not have a conden.er. 

T. H. D. S. asks : 1. Has table rapping ever 
been sclenttllcally explaIned ? A. Frequently. f. What 
was tbe conclusIon arrIved at ? A. That the experl. 
menters were self· deceIved as to the supernatnral char· 
acter of the phenomella. 3. Did not Profcssor Faraday 
lecture upon the subject ? A. Consult his " Experlmen· 
tal Researches." 

A. D. asks : What articles are used with 
Jlme to make hlackboards for school purposes ? A. 
Maaufacturere of blackboard. for scbool pnrposes 
Inform us tbat tbey do not use Buhstances with Jlme . 
They prepare a 8urface of hard plaster, and then paint 
It wltb a tbln coating of pUllllce, some hlack 8ubstance, 
and a varnish whlcb, when dry, will not crack. [ What 
dlft1cultles have you fonnd In making gelatin for molds? 
Do yon mean In making the gelatin, or In using It for 
this pnrp080.?-EDS.] 

A. O. says : 1. What cement is best for the 
8team chsst and cylinder head. of a amall 8team engine? 
A. Take wblte lead S parts, and red lead 1 part. 2. Will 
one Of Bnnsen'. three quart ce1ls do to plate a watch 
ca.e ? A. Ye •. S. How can I make oxygen gas cbeaply ?  
A. By .tronilly beat.lng black oxide o f  manganCie. 4 .  
What I .  the best packIng tor tbe stulllng box o f  a n  en. 
glne, also the pl8ton ? A. Rohber packing I. mostly 
uaed now. 

H. A. F. asks : 1. What are the ingredients 
of orolde or some other soft metal that will not tarnish 
and Is susceptIble of high polish ? What kind of mold 
should I U8e to have the work come out very smooth ? 
A. Pure copper iOO part. by weight, zInc 17, magnella 
6, sal ammoniac S '6, qnlckllme l'SO, tartar of commerce 
9. The copper Is IIrst melted, Ihell tbe magnesIa, sal 
ammoniac, Jlme, and tartar In powder, little by little ; 
the crUCIble Is briskly Itlrred for abont half an bour, so 
&1 to mix thorougbly, and then the zinc Is added In 
sma1l graIns by tbrowlng It on tile surface and stIrring 
until It Is entIrely fused : tile crUCIble Is then covered 
and lualon maintained for about 55 mInutes ; tbe crucl. 
ble IS then uncovered, skimmed carefully, and the a1l0y 
cast In a mold of damp sand or metal. Tbe orolde melts 
at a temperatnre low enougb to allo w Ita application to 
all kInds of ornamentatt on ; It has a fine grain, Is mal · 
leable, and eapable of taking the most brilliant polish ; 
when, after a ttme, It hecomes tarnbbed from oXlda. 
tlon, lts brilliancy may be reatored by a little acldula. 
ted water. If the zInc Is replaced by tin, the metal will 
be st ill more brilliant. S. Can I get the SOISlITlPlO 
A •• lUOAN for 1m fl'om yon already bound ? ·A. Vol. 
nme XXVIII Is on sale.  Tbe numbera of volnme XXIX 
are mostly out of prInt. 

S. F. S. asks : How can I take perspiration 
and greaoe stalas out of Panama hats without Injuring 
the stra w ?  A. They can probably remond hy benzine 
or French chalk. 

J. A. F. aSKS : Is there a liquid preparation 
that wlllre81st nitric acid aa we1l as If not better than 
beeswax ? A . Yes : melted paraftln. 

A. H. T. asks : If a small vessel should be 
placed In a larger one, and the air pumped out of the 
large vesael, wbat would be the e!fect upon the air In 
the sma1ler one ? Would there be any pressure out. 
wards ? A. If the vessel. communicated, the air In tbe 
Inner veaael would expand, and dllInse Itself until the 
aIr I n  both the Inner and onter vessel had the 8ame de. 
gree 01 tension. 

J. G. C. asks :  1.  How manr. cells of the or­
dlllary Smee battery, each ce1l cons sting of 2 zinc and 1 
copper plates, 6� by 8 laches, will be required to pro. 
dnce the phenomenon of the voltaIc arc ? A.  From 20 
to SO cells, according to the sIze of tbe arc reqnlred. 2. 

What nnmber and size of copper wire Is best for the In. 
ner and outer coUs of the Rhumkur!f Indnctlon coU ? 
A. For a coU giving a 5 Inch spark, from No. S2 to 4� 
wIre for Induced current, and No. 6 to 8 wire for the prl· 
mary. 

R. A. M. asks : In making a magneto.elec­
trlcal machine, capable of produclDg a power sulllclent 
to kill a human beIng, what mU8t be the power of  tbe 
permanent maguet ? In otber words, what weIght must 
It be capable of lifting ? A. The power doe. not depend 
upon tbe attractive force of the permanent magnet 
alon e, and the question Is foun :ed on an erroneous Idea 
of the princI ple and mode of construction Of  Buch mao 
caInes. 2. Are the magneto·electrlcal macblnea tbe best 
for medIcal purposes, and are they generally drIven Dy 
spring. ? A . They arc goIng out of use, and cleetro·mag. 
netic machines are now generally etllployed for medical 
purposes. They are not generally drIven by springs. 

G. F. S. asks : Why does th e point of the 
needJe of a surveyor's compallB, at  tJDltB, rlse and ad. 
here to tbe glass ? A. It 18 due to magnetic dllturb. 
ances, and at tImes to the Influence of local attracting 
force •. 

C. C. H. asks : How can I make a glass box 
to bold a solntlon of n itrate of oliver ? I thInk I could 
make one of  common wIndow gla8s, If I knew of 80me. 
tblog with wblch to fasten It .  A. Gla.s packed wIth 
r .. bber wl1\ do . 

R. S. asks : What would be the cost of a 
amall swlft·eatJIng ateam lanncb ,  length of bu11 15 or 20 
feet ? A. About one thonsand dollars. 2. What rate of 
.peed per hour wonld sbe have ? A. Six miles an hour. 
S. What would be the power of tbe engIne ? A .  From 
four to five horae power. 4. How heavy a 'Ioad conld 
she carry ? A. Abont 1,OOO lbs. 

W. E. F. asks : How can I make a cheap 
Leyden jar ? A. We believe tbere Is nothIng cheaper 
than a tllin glas. candy jar, lined Inelde and ontllde wltb 
tln foli luch as Is nsed to ",rap chewIng tobacco In. 
Stick the foil on wIth mncllage, varnIsh, or lionr paste . 
A otl1\ cheaper plan Is Simply �o Illl a glas8 jar nearly 
full of water, and place It within another ves.el of wa· 
ter, so that the water, both outsld • .  and inside, shall be 
on the aame level. . 

J. B. H. asks : 1. Which tIme of the year is 
the be.t for cuttlng and transplanting large forest trees, 
and wbat shall I do to make Ihem grow again ? A. See 
p. ISO, vol . 28. 2. How can I make putty of a bright yel· 
low that wlil stand when laid In wood ? A. MIx the 
putty wIth chreu>e yellow. 

W. F. A. asks : Will an electromagnet, 
wound with vne Inolliated copper wIre 100 feet long. 
produce a. mucb magnetism as two wires 50 feet long ? 
A. It Is better to have two spools. 50 feet In each . 2. 
How many feet of wire are there In a Tom Tilumb elec· 
tromagnet ? A. Forl y. 

B. A. R. says : 1. Is it injurious to inhale 
the dust of cammon school crayons ?  A. It Is not Inju 
rlous ln small quantities. 2. What causes whirlwinds ? 
A. II Is caused by the Inrush from varIous quarter a of 
the surrounding air tnto a rarefied atmosphere, pro­
duced by the risIng of vast bodies of aIr, over a heatcd 
arca. S, I have noticed several time. this spring tbe 
smoke from a dwelling gathering around a new barn 
situated about one hundred yards from the dwelling, 
about 15 feet below the level of the house. What Is the 
cause of It ? A.  It Ilnds about tbe barn a .tratum of 
air of densi ty 81mllar to that In wblcb the smoke Itself 
Is lloatlng, and the lower level of tlte barn and tDe ob· 
structton wblch It oilers prennt tbe .moke being car· 
rled away by currents In the atmosphere . 

X. asks : Why ill it that the storm glasses 
sold In shops are hermetically 8ealed ? Do they not all 
require to be 80 constructed ss to  giYe access to atr? 
A.  The a torlll l{la.se. made by Instrument makers are 
lealed so •• to prevent acce8S of air and evaporatton Of 
the .olutlon.  

'1'. A. U. says : The lightning rod on my 
bouse p .... e. cntirely over It In an unbroken line,  and 
enters tlte gro und to the depth of 10 feet on each sIde ; 
branches ot the rod t. re cor, neetcd Ull ll cxtf L u  sevcral 
feet a l.w "e  l he cbfmDl_ .r .  t l.Ufl : 

1 . l s  tnls a good way to arrange a IIghtnlDj( rod ? A.Yonr 
arrangement of rod is good so far a8 the bnlldlng Is con· 
cerned ; nut the extent Of the rods In the ground Is In · 
sulllelent.  2. Would It add to the sceurlty to connect 
the rod and tbe water conductors ? The latter are tin 
and extend entirely around the house. but do nut reach 
tbe ground by S or Heet.  A. It add. to the aafety to 
connect the water conductors and roof wIth the rod. 
S. What would be the e1l'ect of a pUe Of acrap Iron 
around the rod where It enters tbc earth ? A. Tbe ( llect 
of scrap Iron or Iron ore placed around the base of tne 
red would be to Increase the security. The bcat way 
would be to dig a trench three feet deep, leadIng away 
fro>m the house. Bend the lower end of tbe rod to run 
In the trench, and lay your s crap Iron along the bottom 
of tlte trencb . Let tile extremity of the rod communi· 
cate wIth tbe Iron. The larger the quanttty of Iron and 
the longer the trench the better . LIghtning rods are of 
l ittle value nn1e8a tJiat portion which enters the ground 
Is extensive or is placed In connection with a larlle mals 
of conductioe matE;:r181 ,  such 8a 1ton, Iron orc . coke or 
charcoal. 

J. M. sayS : 1. I have a I'croll chuck to a 
foot lathe willch w l\1 not run true on the 8plndle. How 
ahall I remedy It? A. It Is a good plan to bolt the chuck 
to a plate, which can be t urned true whenever requIred. 
2. What wages do machInists get dnrlng apprentIceshIp ? 
A. Abont IIfty cents a day. S. Can a machinist become 
a mechaolcal engIneer by s tudylnlf during tbe time al· 
lowed blm out of work bours ? A. It can he done, but 
few have the necessary perseverance. 4. On p. S16, vol. 
29, you give an engraving and delcrtptlon of an Induc. 
tlon col1. How can I maKe one 1 A. See·p. 264, vol. 25 
You should con8ult some good worK on the sU�Ject,such 
as Noad's .. Text·book of Electrtclty." The aketch Is 
not .u1l1clently completo to enable one to bnl1d the COil 
wIthout other Information. 5. Is the current of a bat. 
tery changed In quantity or In Intensity by mal<lnl{ the 
acid solution weaker ? A.  All the qualities are aJfected 
relatively. 6. Can I melt brass In a cast Iron crucible In 
a charcoai llre, with a hand bellows to supply the air ? 
A. Ye8. See p. 74, vol. 28. 

S. F. R. asks : 1 . How can I braze cast iron 
and wrought Iron 'I A. Tin the surfaces, secnre them to. 
ge.ber, and apply the aolder,beattng the articles. 2 . How 
can I case·harden wrought Iron ? A.  Place the articles 
lu an airtight case, together with animal or vegetable 
charcoal, and expose the box to a low red heat for a few 
houra8. S. !low can I .often steel ? A.  Steel plate Is 
soften.d for engraTer's 'use by putting It  In a cast Iron 
box wIth a well closed tid, wIth balf an Inch depth of 
pure Iron flllog8 over every part of It.  Tbe .Ides of tbe 
box must be at least three quarters of an Inch In thick. 
ness. Expose the box and 1t8 conten t8 for 4 hours to a 
whIte beat. 

T. C. H. asks : 1 .  Is litmus paper reliable in 
testing for a minute quantity of ni tric acid In a sol utton 
of nitrate 01 .nver In water ? A. Litmus paper, properly 
prepared, ls reliable. 2. How are the names of sub 
acrlbel. printed on the margin s of  newspapers ? A� 
With stamping machines, made for the purpose. 3. How 
can I coat a plaster cast of type, etc . ,  with black lead, 
for electrotyping ? A. By rubbIng the black lead upon 
It with a brnsh .  4.  I have attempted to make smaU 
stereotype plates by pouring type metal Into shallow 
casts of type, but could not get a sharp cast, wbat Is the 
reason ? A. You should slnl< your molds Into a deep 
ve •• e l  fnU of molten metal, so as to get a pres.ure on 
the caat. 5. What Is the best treatment of .teel lnstru . 
menta, guns, etc., to prevent rusting ? 1 bave beard 
tbat opodeldoc rubbed over tbem was better than 011. 
Is lt better than good ol\ ? A.  Gonsmlths say that It Is 
not. A. DId the Pneumatic Transit RatJroad prove a 
sncce.s, and how' 11 uch of It la completed ? A. You will 
Ilnd fullparttcula r., dlmen.loLS, and engraving. of this 
railway In back num bera of tbe SCIENTIFIC AllII:BICAN. 
It operates with succe.s, and I. to be enl .. rged. 

A. W. says, in reply to J. A. McC. Jr., who 
aaked why the paper 18 nol blown oil' tbe card : The air 
which Is compre8sed by being driven tbrough the tube 
auddenly expands on Issuing between the dlsk8, and 
rnoblng �ut In aU directions carrIes with It part of the 
air separating the disk. . This can8e. a partial vacnum, 
and the pressore of the air upon the surface of the up. 
per card I. greater than that below It, consequently the 
card la forced toward the tube In8tead of belne blown 
away. 
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J. W. C. says that O. W. H. Jr. may fasten 

clotb to Iron by aoakln g It In a dllule solntlon of galls, 
squeezing out Ihe aupertluou8 molature, and applyIng 
t�e cloth, atlll damp, to the surface of tbe Iron, which 
has been prevlously beated and coated with strong glue. 
Tbe cloth sbould be kept Ilrmly pressed npon the 4'on 
until the glne has dried. 

H. B. says, in reply to J. A. McC., who in· 
quire. for the explanatIon of the experiment deacrlbed 
on p .  299 : If a ve.sel or pIpe contain s  a liquid or a gas 
of a certai n  pressure, In a state of reat. the pressure on 
every square Inch of tbe waUs of tbe velsel Is the 
8ame. This, however, ls no longer tb e case .... ben tbe li· 
quid or gas Is In a state of motion. Where tbe stream 
of li quid or g •• bas to contract by reason of the dlml. 
nutlon of the sectIon of the pIpe, alld conseqnently hal 
to Increaee Its motlon, the pre.sure Increasea. In the 
hydraulic ram, the section of  tbe stream II auddenly reo 
duced to zero , and hence tbe Increaaed pressure . At 
places wbere the section of the pIpe wldena and the ve­
loclty of tbe IIqnld has to dlmlnlsb, tbe aetual pressure 
wl\1 decreaae. In the experiment In qnestlon, the aIr la 
bound to escape from the center In a radial direction 
between the pa8teboard and the paper dl8k ; and a. the 
section of thIS current of aIr Is rapidly Increaalng, Its. 
pre •• ure Is diminIshed to a degree somewbat bel9w that. 
of tbe atmosphere, and the surplus of the atmospberic 
pressure on Ihe back 81de of the paper dIsk balances the 
Impact of the current In the center. 

C. G. L. says, in answer to correspondents 
who ask for the method Of photograpblng from tra. 
clngs on vellum : The negative la made on paper, on 
whIch the lines show white on a brown gronnd. Tbla 
negst! ve I s  taken from the tracing without a camera, 
the transparency of the tracing aUowlng It  to be uaed 
Il8 a negative I. used In prInting a positive. TInts .how 
with greater or less IntenSity according to the colora 
used. 

H. M. says, in answer to P. J. F., who asks : 
Wbat Is the prop.r charge of powder for a 12 caliber 
8hot gun ? A. � 'S  .cruples, but you might nse donhle 
that quantity without any hurt. 

M. S. T. says, ill answer to W. H. D., who 
asked whether po wder of a coar.e grain shoots more 
strongly than one of a fine grain : When powder of a 
Ilne grain la used, only a part of It,  nearest the p'llnt of 
Ignition, 18 explode d ; the rest Is thrown ont before It 
has time to explode. Tbls may be seen by noticing the 
non·exploded powder Inside of a gun whIch haa been 
Ilred wltb Ilne grained powder. Wltb a coaraer powder 
the explosion Is nearly complete. and consequently the 
force fa Increased. If hlaatlng powder were nsed In a 
gnn, the force would be less, because there wonld be 00 
much space between the grains as to give tbe gales an 
opportunity to expand easily. Coarse sporting powder 
18 tile best for shot gnn • .  

J. W. R. says, i n  reply t o  E. C. B.,  who 
wlshe. to know what jeweUers use to clean diamonds : 
I clean al1 diamonds and preclon. stones by w.lhlng 
tbem with loap and water with a soft brnsb,  adding a 
little ammonia In tbe water, and then dry In fine box· 
wood sawdu.t. If E .  C.B. wl\1 pnt a little pot or peatl· 
ash In the water, lt wm answer tbe same purpo •• • 

H. M. says, in answer to M. F. B:s query 
(1) as to whIch will ahoot the greater dIstance, a breech 
or a muzzle loadlnlf gun : A. If the charge 10 the aaCle 
there wl\1 not be the lealt dl!ference . 2. I. SO Incbes 
long enongh for a 10 gage barrel ? A. Yeo, for any gnu 
barrel ; but It would not hurt If It were a little longer. 
8. What .re "the dl!ferent atrengtb8 of tbe materiala 
nsed for gun barrels ? A. A balrel of any kind of twlat· 
ed or laminated steel I. stronger than a common Iron 
barrel. 

O. P. K. says, in reply to B., who asks what 
I. the proper 810pe In lelt ·handed penmanahlp : "I have 
written with eIther hand for over twenty year8 ; and I 
hold the pen and slope according to the ordinary rule. 
of penmanshIp.  I am natura1ly left· handed, but at 
8cbooi l learned to nse both !lands In writing, and have 
foand It to be of utility. I al80 use both handa ln me . 
cbanlcal work, which Is a savllig of time," (Our corres­
pondent's letter Ie written partly WIth one hand and 
partly with tbe other, and It  Is not poaslDle to see any 
dillerence In the penmanablp .-EDS.] 

MmBRAL8, BTC.-Specimens have been re­
ceived from the following correspondents, and 
examined with the resnIts stated : 

C. R. M.-Yonr specImen appeara to be a maas ., 
feathcrs and parts of feathers rolled np Into a spherical 
form. 

J. H. S.-It Is an old Dutch �old COin, and has no par. 
tlcular value as a curiosity. 

J. M. B.-It Is a mlnu\e fragment of quart�. 
E . P. F.-It Is a twenty· four aided cryatal of IIme ·al. 

lumina garnet, of the form known to mIneraloglata a8 
the tetrsgonal trIsoctahedron. 

D. S .  F.-The specimen you sent 10 metallic zinc, and 
the ore Is zinc ore, probably calamIne or hlende. 

COllllUInCATION8 RECEIVED. 

The Editor of the SCIENTIFIC AlomICAN 

acknowledges, with much pleasure, the reo 
ceipt of original papers and contribuiions 
upon the following subjects : 

On Measuring the Width of a Stream. By 
S. N. M. 

On Matter and Intellect. By J. E. E. 
On the Mensuration of the Circle. By 

H. E. A. 
On a Dsaft of a New Patent Law. By T. 

C. H. 

Also enquiries and answers from the follow. 
ing : 

P. H. B .-V.-J.  M.-S. V. P.-W .  S. S. 
Correspondenta whose InquIrIes faU to appaar should 

repeat Ihem. If not then publlsbed, they may conclnde 
tbat, for good reason., the Editor declines tbem. Tbe 
address 01 the wrIter should alwaya be given. 

Several correspendents reqnest ns to publlah repllel 
to theIr enqnlries about the patentabl1lty Of their In· 
ventlons, etc. Such eDQulri.s wUl only be anawered by 
letter, and the parties should give theIr addreasee. 

Correapondenta who WrIte to ask tile addreas Of certain 
manufacturera, or whore apeclfled artlclea are to be had, 
also those hav\hg goods for sale, or who want �o find 
partaerl. ahonld .end wltb their communicatIon. an 
amount snlllelent to cover the coat of publication onder 
the head of .. Bulness and Penollai," which II .peolally 
devoted to 'llch enqnir1el. 
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[OFFICIAL.] 
Index of Inventions 

FOR WHICH 
Letters Patent of the United Statel 

WERE GRANTED IN THE WEEK ENDING 

April 28, 1874, 
AND EACH BEARING THAT DATK. 
[Thole marked (rl are reissued patents. J 

Air compressor. W. H. Fauntleroy . . . . . . . . . . . . . . . . .  150.812 
Alarm and Indicator, B. Howard . . . . . . . . . . . . . . . . . . .  150.3�1 
Alarm, card1ng macbtne, F. Wtt.gner . . • • • • . • • • • • . . •  I50,SiS 
Alorm. till. M. L. lIlorgan . . . . . . . . . . . . . . . . . . . . . . . . . .  150.179 
Annuncl.tor. sell.closlng. E. Axthelm . . . . . . . . . . . .  150.274 
A.b leach. J. Woolridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.214 
B.le tie. A .  B. Hagaman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.238 
Bale tie. cotton. J. H. Lane . . . . . . . . . . . . . . . . . . . . . . . .  150.246 
Bell. door. J. P. Connel!. . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.189 
Blll llie . J. D. Ge esaman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.148 
BillIard table top, W. G.  Morse . . . . . . . . . . . . . . . . . . . .  150.181 
Bleaching. etc . • apparatuB. D. Asbury . . . . . . . . . . . . .  150.218 
Boat •• detaching. W. R. Dougla . . . . . . . . . . . . . . . . . . . . 150.331 
Boller. domestic. E. B . Beaumont . . . . . . . . . . . . . . . . . .  150.222 
Boller tubes. cleaning. W. H. Waldron . . . . . . . . . . . .  150.205 
Boots. lasting. F. D. Bal\ou . . . . . . . . . . . . . . . . . . . . . . . . .  150.128 
Boot soles. llnlshlng edges of. J. W. Dodge . . . . . . .  150.805 
Boring tool. metal .  A. H. Siegfried . . . . . . . . . . . . . . . .  150.197 
Bottle. self·corklng. H. & T. Miller . . . . . . . . . . . . . . . .  150.S45 
BottIes. apparatus for IIIUng. J. Matthews . . . . . . . .  150.173 
Bottle.  lock e x�ractor for. F. De Gress . . . . . . . . . . . .  150.299 
Box covers. fastentng for. E. E. Page . . . . . . . . . . . . . .  150.185 
Rrldge. F.  E. JoseL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.82. 
Bridge. Iron truss. Hammond & Abbott . . . . . . . . . . .  150.151 
Bridge, Iron truss. Hammond & ADbott . • • • . • • . . . .  150.152 
BrIdge. Iron tru.s. Hammond & Abbott . . . . . . . . . . . .  150.158 
Brush, soot,  C. Ka.csero wsky . . . . . . . . . . . . . . . . . . . . . . .  150,164 
Buckle. F .  H e 11es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.239 
Bnckle. J. Spruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.368 
Buckle.  J. Spruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.8£9 
Buckle for drIving belts. E. B.  Schnabel . . . . . . . . . . .  150.259 
Bung. W. Webst er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.879 
Buoy and safe. 1Ife. O. C. Reid . . . . . . . . . . . . . . . . . . . . . .  150.189 
Cana1 .nd rallro�d combination 10ck.T .L .  Ro.ser 150.258 

Can for 011. etc . .  WlI.on & Blye . . . . . . . . . . . . . . . . . . . . .  150,212 
Can for paint. etc . •  C. Meyer . . . . . . . . . . . . . . . . . . . . . . . .  150.84� 
Can for paInt. etc .• C. Moser . . . . . . . . . . . . . . . . . . . . . . . .  150.847 
Can . milk.  J. C.  MlIllgan (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5,350 
Can. milk.  J. C. Mil l igan (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.851 
Can. mil k. L. A. Sunderl.nd . . . . . . . . . . . . . . . . . . . . . . . .  150.�M 
Can. 011. W. KeUey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.165 
Candle holder, C. N. C.dwallader . . . . . . . . . . . . . . . . . .  150.288 
Car axle .  railway. C. E. B. Hayes . . . . . . . . . . . . . . . . . .  150.155 
Car buller. E. W. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.125 
Car bumper. R. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.249 
Car coupIlng. J. Eno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.8(19 
Car coupllng. D .  A .  Flumedelt . . . . . . . . . . . . .. . . . . . . .  150.814 
Car coupllng • •  J. Hildebrand . . . . . . . . . . . . . . . . . . . . . . . .  150.158 
Car coupling. J. A. B. Patterson . . . . . . . . . . . . . . . . . . .  150,354 
Car coupling. G. P. Spooner . . . . . . . . . . . . . . . . . . . . . . . .  150.367 
Car coupling. Steven. & Ca ve . . . . . . . . . . . . . . . . . . . . . . .  150.870 
Car propeller • •  Ireet. H. Fo wler . . . . . . . . . . . . . . . . . . . .  150.146 
Car .tarter. Ransom & Doyle . . . . . . . . . . . . . . . . . . . . . . .  150.168 
Car ventilator or .c«en. l .  A. Salmon . . . . . . . . . . . .  150.192 
Car window • •  a.h holder. R. L. Walker . . . . . . . . . . . .  150,206 
Cars. ctc •• propulsion of. R. N. WetherlJl . . . . . . . . .  150,881 

C.rpe t  stretcher. W. W. POttB . . . . . . . . . . . . . . . . . . . . .  150,257 

Carriage. chlld·s.  J. H. Wyg." t  . . . . . . . . . . . . . . . . . . . . .  150.215 
Carriage shaft , L.  Chesley . . . . . . . . . . . . . . . . . . . . . . . . . . 150,184 
Carriage •• hold back for, C. A. Me.senger . . . . . . . . .  150.176 
Carriages. jump seat for. J .  J. Quinn . . . . . . . . . . . . . .  150.85t 
Ca.ter. J. E .  Buckingham . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.18l 
Chair. folding rockI8g. A. W. Stewart . . . . . . . . . . . . .  150.871 
Chimney toP. J. L. WIJI.on . . . . . . . . . . . . . . . . . . . . . . . . .  150.211 

Cloth e. h.nger. R. llcCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . 150.251 
Cock. self·closlng. C. Harrl.on . . . . . . . . . . . . . . . . . . . . . .  150.154 
Comns. zinc molding for. G. S. Eaton . . . . . . . . . . . . . .  150.283 
Cooking apparatus. G. W. Root . . . . . . . . . . . . . . . . . . . .  150.191 
Corn cutter. green . H. B. Kelley . . . . . . . . . . . . . . . . . . . .  150.l4! 
Corn . etc . •  preserving green.  D. G. Thomp.on . . . .  150.875 
Corn sheJler. A. Sberwood . . . . . . . . . . . . . . . . . . . . . . . . . .  150.8S5 
Corset .  T. S. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  150.149 

Cur t ain IIxture . P. W. PhtJIlps (r) . . . . . . . . . . . . . . . . .  5.858 
Cut-all'. v.rlable. G. B. M •• sey . . . . . . . . . . . . . . . . . . . . . .  150.336 
Cutlery. table. H. C. WlIcox . . . . . . . . . . . . . . . . . . . . . . . .  150.&32 
Door cbeck . NeweU and Schroeder . . . . . . . . . . . . . . . .  150.348 
Dredging bucket.  T. Symond . . . . . . . . . . . . . . . . . . . . . . .  150.872 
Dredging Ducket. T. Symond . . . . . . . . . . . . . . . . . . . . . . .  150.878 
Drill tooth altachment . J .  F. Keller . . . . . . . . . . . . . . .  150.828 
Engine governor. W. L. Co\lamore . . . . . . . . . . . . . . . . .  150.299 
Engine governor. E. A. Sutcllll'e . . . . . . . . . . . . . . . . . . . .  150.�66 
EngIne . locomotive steam. W. N. Hutchinson . . . .  150.252 
EnglDe. rotary. C. H. palme" . . . . . . . . . . . . . . . . . . . . . . .  150.850 
EngIne. tractton. F. H. Richard .. . . . . . . . . . . . . . . . . . . .  150.356 
Fan. automatic. W. Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,a8 
Faucet bu.h. G. S. Colli . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.187 
Felted fabric. J. E. PoJlard (r) . . . . . . . . . . . . . . . . . . . . . .  5.352 
Felted faDr lc machine,  J. E.  Pol\ard (r) . . . . . .  . . . . .  5.358 
Fence. portable .  F .  Elliott . . . . . . . . . . . . . . . . . . . . . . . . . .  150.s06 
Fire arm. breech loading. E. T. Starr . . . . . . . . . . . . . . .  150.201 

Fire arm s.  lock for. A. Nudd . . . . . . . . . . . . . . . . . . . . . . . 150.849 
F:re extInguisher. J. C . Schweizer . . . . . . . . . . . . .. . . .  150,860 
Fish tor tood. menhaden. G. K. Osborn . . . . . . . . . . . .  150.188 
Flower .tand. G. Hm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.820 
FlU" cleaner. M. E. WeJler . . . . . . . . . . . . . . . . . . . . . . . . . .  150.660 

Fruit dryer. H. E. Bldwe\l . . . . . . . . . . . . . . . . . . . . . . . . . .  150.127 
Furnace. heating and puddling. J. M. Ayer . . . . . . .  150.122 
Furnace grate bearing bar. G. D. Putr.am . . . . .. . . .  150.358 
Fnruace • •  teel-melting. A. C.  Lewis . . . . . . . . . . . . . . . .  150.248 
Furnace, hot air, B. Gommengtnger . . . . . . . . . . . . . . .  IM>,286 
Gate. farm . E. L. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.282 
GraIn drill. J. H. L.ndl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.881 
Grain drill. D. E .  McSherry . . . . . . . . . . . . . . . . . . . . . . . . . .  150.840 
GrainIng tool. J. N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.198 
Gult.r, G. D. Heed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.355 
Hair switCh stock t",l.tor, S .  H. Flagg . . . . . . . . . . . . .  1 50.144 
Hammer. nan, B. F. Roberts . • • • • • • • . . • • • • • • • • • • • • • •  150,857 
Harve bter, corn, A. J .  Sbunk . . . . . . . . . . . . . . . . . . . . . . .  150,196 
Harve.ter cutter. O. A. Hillman . . . . . . . . . . . . . . . . . . . .  150.819 
Harve.ter rake.  J. Graybill . . . . . . . . . . . . . . . . . . . . . . . . .  150,287 
Hatchway. self·closlng. J. Carhartt . . . . . . . . . . . . . . . .  150,286 

Hay loader. C. O. Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.224 
Heat regulator for house •• Sprague & Osgood . • • •  150.200 
Heater. teed water. D .  Su11\van . . . . . . . . . . . . . . . . . . . .  150.265 
Heaters. water. A. MBrrlott . . . . . . . . . . . . . . . . .  I50.884. ISP.8S5 
Heater, steam, C. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,lM 
Heating arum . Catlin & Harmon . . . . . . . . . . . . . . . . . . . . 150.188 
Hebny borse. Ande ... on & Fo.s . . . . . . . . . . . . . . . . . . . . .  150.121 
Hoop shaver. J.  Dougl.ss . . . . . . . . . . . . . . . . . . . . . . . . . . .  150 806 
Horse collar. C. F. H. Hull . . . . . . . . . . . . . . . . . . . . . . . . . .  160.161 

Horse power. J. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.190 
Hose and sprinkler. E. TomllnBon . . . . . . . . . . . . . . . . . .  150.876 
Hose. hydraullc.T. A. Dodge . . . . . . . . . . . . . . . . . . . . . . . .  150,804 
Ho.e patch. O. E. Pbl1llps . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,255 
Hydrant . J .  T. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.296 
Intant's creeping robe. M . M .  Ca.hman (r) . . . . .. . . .  5,841 
Kiln. brick. A. W. Duty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150,281 
Knife sherpner. H .  P. BrOOD . . . . . . . . . . . . .. . . . . ... 15O,tai 

Jritldifi, 
Knitting machine. E. P. CurtIBa .. . . . . . . . . . . . . . . . . . . .  1150.228 
L.mp prop. hanging. Cady & Gregory . . . . . . . . . . . . . .  1150,284 
Lathe attachment. WllliamB & Worral!. . . . . . . . . . . . 1150.271 
Leather rotary cutter. J. M. CaUer . . . • . . . •  , . . . . . . . .  1150.205 
Leather. duhhlng for. E. F. DieterIch . . . . . . . . . . . . .  150.808 
Link motion starting bar. F. WeJllngton . . . . . . . . . .  1150,268 
LIquors. preserving. J. C lark . . . . . . . . . . . . . . . . . . . . . . .  1150.288 
Lock ca.e cap plates. B. Erbe (rl . . . . . . . . . . . . . . . . . . .  5.849 
Lock • •  eal. J .  H. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1150.182 
Loom let-oil'. J. M. Lln.cott . . . . . . . . . . . . . . . . . . . . . . . . .  150.168 
Loom pattern chain. V. Jaggl . . . . . . . . . . . . . . . . . . . . . . . 1150.825 
Loom .huttle. C. A. Hooper . . . . . . . . . . . . . . . . . . . . . . . . .  150 240 
Loom shuttle. I. F. Maynard . . . . . . . . . . . . . . . . . . . . . . . .  150.174 
Lubricatlng·compound. D . A. Brad1ord . . . . . . . . . . . .  150.128 
Match stlcko. making. K. H. Schiifer . . . . . . . . . . . . . . .  150.Sa9 
Mattress • •  ola bed. Clooe & Schoeneck . . . . . . . . . . . . .  150,290 
MeaBure. graduated. A. M. O.mun . . . . . . . . . . . . . . . . .  150.184 
Mechanical movement. J. Pencllle . . . . . . . . . . . . . . . .  150.351 
Medical compound. W. N. Brewlter . . . . . . . . . . . . . . . .  150.129 
Meter lIuld. E. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115O.S44 
Mitering machine. BernBteln .j al • • • • • . • • • • • • • • • • • •  115O.�2S 
Mitten . Clute & Dudee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.2Ui 
Mitten. J. L. & J. H. Whitten . . . . . . . . . . . . . . . . . . . .  150.270 
Molding compoBltlon. A. Schmidt . . . . . . . . . . . . . . . . .  1150.194 
Mop wringer. J.  F. White . . . . . . . . . . . . . . . . . . . . ... . . . .  150.269 
MUBlc .tand and walklug cane. A. Iske . . . . . . . . . .  1150.162 
Nalls out of kegs. taking. W. H. DemoBB . . . . . . . .  150.102 
Needle setter. H. H. V. Lilley . . . . . . . . . . . . . . . . . . . . .  150.167 
Nut lock. D. Z. Lantz . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  150.166 
Nut lock. C. C . Shelby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.363 
Ore dreBslng apparatus. J. Scrlmgeour . . . . . . . . . . .  150.361 
Organ. reed. T. H. PoUock . . . . . . . . . . . . . . . . . . . . . . . . .  150.356 
Ovel> . baker'. A. Crumble . . . . . . . . . . . . . . . . . . . . . . . . . .  150.:195 
Paint ves.el .nd package. J. W. Masury . . . . . . . . .  150.887 
Paper box. T. B. De Forest . . . . . . . . . . . . . . . . . . . . . . . .  150.218 
Paper box. F. W. Smith (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.855 
Paper engines. bed plate for. W. B. Fowler . . . . . .  150,147 

Peat machine. D. AlklJlan . . . . . . . . . . . . . . . . . . . . . . . . . .  150,272 
Peg cutter. W. C. Hilker . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.818 
Percolator. L. Dursse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.807 
PhotographiC rellector. Christman & Winter . . . . .  150.185 
Picture frllllltl hancer. Dobba .. Brayton . . . . . . . . . .  150,2stl 
Picture holder. E. L. Sherman . . . . . . . . . . . . . . . . . . . . . 150.364 
Pitcher. Ice. J. B. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 50,227 
Pipe elbow ·blank. G. Lupton . . . . . . . . . . . . . . . . . . . . . .  150.170 
PIpe tongs. J. R. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.181 
Pipe core cement. A. Leverty . . . . . . . . . . . . . . . . . . . . . 150.\Ii!S 
PI.tol handle. F. De Gre ... . . . . . . . . . . . . . . . . . . . . . . . . .  150,229 

Plant .prinkler. ScoUay & Taylor . . . . . . . . . . . . . . . . . .  150,260 
Planter. hand cora. I. S . Cory . . . . . . . . . . . . . . . . . . . . .  150,294 
Planter and fertilizer. seed. L. B. Smtth . . . . . . . . .  150.199 
Plow. M. D. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1150.207 
Plow •• moldboard for. I .  T. Dyer (rl . . . . . . . . . . . .  5,848 
Plumbago. etc . •  pulverizing. R. Ander.on . . . . . . . .  150.217 
Pocket book. G. Ja.magy . . . . . . . . . . . . . . . . . . . . . . . . . .  150,248 
Pot. coll'ee. R. B. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.829 
Pot. collee. W. P. St. John . . . . . . . . . . . . . . . . . . . . . . . . .  150.268 
Pre ••• brick. T. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,292 
PreBs. cotton and hay. W. W. Inman . . . . . . . . . . . . 150,828 
Prell. hay and cotton. Findley & Craig . . . . . . . . . .  150.818 
Prollllng machine . E. G. Parkhunt . . . . . . . . . . . . . . .  150,258 
PuUey • •  toP. J. Pollitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150.166 
PumP. J. HorBley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.160 
Pump. air compreBslng. Goehring ,I al . . . . . . . . . . .  150.817 
Puriller. mlddUngB. J. Eo Gardner . . . . . . . . . . . . . . . . .  150,816 
Purlller. middlings. Hunter & Whitmore . . . . . . . . . .  1150.822 
Quicksilver from sulpbur. J. P. Sldveklng . . . . . . .  150.866 

Railroad ralls. pile for. E. D. Lyon. Jr . . . . . . . . . . . . . 150.172 
Railroad slgn�l. electric. J. M. Goodwin . . . . . . . . .  150.150 

Rake and tedder. Farrand �I al . . . . . . . . . . . . . . . . . . . . .  150.810 
Rake. horae hay. S. AUen . . . . . . . . . . . . . . . . . . . . . . . . . .  150.278 
Regulator for ftutds, prea8ure, Young et al • • • • . .  150,386 
RolUng machine. metal. M. H. Brook.banK . . . . .  150,180 
Sefe. milk. H. Babcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.219 
Sa.h balance. W. D. GOOdnOw . .  · . . . . . : . . . . . . . . . . . .  150.235 
S.sh fa.tener. 11. Almonte . . . . . . . . . . . . . . . . . . . . . . . . . .  150.216 
Saw Bet. W. A. Hearn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.157 
Saws. tempering. W. Clemsen . . . . . . . . . . . . . . . . . . . . . .  150,289 
Sawing machine • • tave. B. D. Whitney (r) . . . . . .  5.356 
Scraper. road. W. D. Maylleld . . . . . . . . . . . . . . . . . . . . . .  150.888 
Screw cutting die. J . B. Doolittle . . . . . . . . . . . . . . . . .  150.140 
Screw for Imparting motion. D. N. B. Collln. Jr . .  150.188 
Screw·formlng machlne. P. H. Howel! . . . . . . . . . . . . .  150.241 
Screw. molder·s drawing. D. N. Codding . . . . . . . .  150,291 
Screw tap . C. H. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.846 
Seaming machine. G. Lupton . . . .  " . . . . . . . . . . . . . . . .  150.169 
Separator. clover. D. Whiting . . . . . . . . . . . . . . . . . . . . . .  150.�10 
Sewing machine ca.tor. J . H. Strong . . . . . . . . . . . . .  150.264 
Sewing machine motor. W. Fay . . . . . . . . . . . . . . . . . . .  150.141 
Sewing machine motor and fan. W. Fay . . . . . . . . .  150.142 
Shaft coupling. E. G. Shortt . . . . . . . . . . . . . . . . . . . . . . . 150.261 
Sheet metal elbow former. G. Lupton . . . . . . . . . . . . .  150.171 
Sifter. ash. M. P.  Nichola . . . . . . . . . . . . . . . . . . . . . . . . . .  150.202 
Skirt elevator. C. R. Blackwood . . . . . . . . . . . . . . . . . . .  150.278 
Slate cutting machlne •. C. T. Bon.al\ . . . . . . . . . . . . . .  150,279 
Slate frame. H. V. Farlel . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,811 
Sled. 1. N. FOlter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.145 
Soda water fountain. etc •• F.  W. Wlesebrock (r) 5,857 
Soldering Iron heater. G. H. Perklnl . . . . . . . . . . . . . . .  150.352 
Soldering Iron •• tool for dres.lng. A. Brengle • • •  150.291 

Spike puUer. A. F. Jac:..on . . . . . . . . . . . . . . . . . . . . . . . 150.824 
Spooling machine •• guide for. L. Lelgll . . . . . . . . . .  150,217 
Spring clip plate. N. C. Dean . . . . . . . . . . . . . . . . . . . . . .  150.297 
Squ.re attachment. C. H. McKee . . . . . . . . . . . . . . . . . .  150.889 
Stamping hbrlcs. J. McNaught . . . . . . . . . . . . . . . . . . . .  150.175 
Stone. artilicial. ctc . • T. Millen . . . . . . . . . . . .  :150.177. 150.178 
Stove. ba •• burning. Waterhoule '" al . . . . . . . . . . . .  150,208 
Stove. beating, P. D. Beckwith . . . . . . . . . . . . . . . . . . . .  150,27'/ 
Stove pipe joint. P. WIllg1ng . . . . . . . . . . . . . . . . . . . . . . .  150.8SS 
",yrlnge •• cap for gla.B. P. F. Slavin . . . . . . . . . . . . . .  150,262 
Table. foldlnr. S. p, Babcock . . . . . . . . . . . . . . . . . . . . . . .  150.220 
Table. folding. L.mble & Munde . . . . . . . . . . . . . . . . . .  150,830 
Thill coupling. Delano & Reiner. . . . . . . . . . . . . . . . .  150.800 
Ticket clasp. E. M. MltcheU . . . . . . . . . . . . . . . . . . . . . . .  150,250 
Tobacco hanger. C. Hooper . . . . . . . . . . . . . . . . . . . . . . . .  150.159 
Toy pistol •• arrow fer. C. B. Stephen .. . . . . . . . . . . . .  150,203 
Truss. B. Sherwood (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.854 
Tube.weldlng mandrel. S. P. M. Tasker . . . . . . . . . . .  150.874 
Turning tool. metal. E. B. Beach . . . . . . . . . . . . . . . . . .  150,276 
Type·settlngregulator. J. M. Farnham . . . . . . . . . . . .  150,234 
Valve motion. N. Wright . . . . . . . .  : . . . . . . . . . . . . . . . . .  150,884 
Valve plug. E. Miller . • • • • • • • . . • • • • • • • • • • • • • • • • • • • • • •  150.818 
Vehicle axle sand band. S. E. Seeley . . . . . . . . . . . . .  150.862 
Vehlcle daBh board. W. T .  Merserean . . . . . . . . . . . . .  150.841 
Vehicle .prlng equalizer. Barb & Nell . . . . . . . . . . . .  150.124 

Vehicle top jOint. F. A. Bradley . . . . . . . . . . . . . . . . . . .  150.260 
Ventilator or .creen. car. I.  A. Salmon . . . . . . . . . .  150.192 

Vise. E. L. Morrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,160 
Wagon hound. J. Waguer . . . . . . . . . . . . . . . . . . . . . . . . . .  150.267 
W •• hboard, A. Frlke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.815 
Wash8tand 'and Blnk. E. S. Colton . . . . . . . . . . . . . . . .  · 150.188 
Washing machine. J. King . . . . . . . . . . . . . . . . . . . . . . . . . 150,245 
Wa.hlng machine. C. D. Routzahn . . . . . . . . . . . . . . . .  150.356 
Way. elevated. B. B. Cho.te . . . . . . . . . . . . . . . . . . . . . . .  150.297 
Wedge for tool handle •• J. yerke . . . . . . . . . . . . . . . . .  150.886 
Welding link •• die for. J. B. Baugh . . . . . . . . . . . . . . .  150,221 
Wel\ tube. Sandbach & Defrees . . . . . . . . . . . . . . . . . .. .  150.198 
Wheel fa.tener. J. F. Pray . . . . . . . . . . . . . . . . . . . . . . . . . 150.187 
Whlmetree coupling. Beach & Rogen . . . . . . . . . . . . .  150.129 
Whlmetree hook. J.  H. Jones . . . . . . . . . . . . . . . . . . . . . 150.826 
WhIp looket. A. Searll" ... . ... . . .. . . . . . ... . . .. . . . . . lI!O,ltli 

Wl110w peeter. U. S .  Wolf . . . . . . . . . . . . . . . . . . . . . . . . .  150.218 
Winding machine. qul!1. W. P. Uhllnger . . . . . . . . . . .  150.37'1 
WlndmllJ. Baker & SnashaIL . . . . . . . . . . . . . . . . . . . . . .  15'.2'll> 
Window frame. A. C. Jenkin . . . . . . . . . . . . . . . . . . . . . .  150.168 
Wllldow Balh frame. E. J. Stearn . . . . . . . . . . . . . . . . .  150,202 
Wood grinder. C. W. Weld . . . . . . . . . . . . . . . . . . . . . . . . . 150.109 

Wrench. F. L. Delfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.501 
Yoke. neck, H. Latshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150.882 

APPLICATION FOR EXTENSION. 
Application. have been duly IIled and are now pendIng 

for the extension of the following Letters Patent .  Hear­
Ings upon the respective applications are appOinted for 
the days hereinafter mentioned : 
29.490.-GBAIN AND ApPLB MILL.-C.B.Hntchlnson. July 22. 

EXTENSIONS GRANTED. 
28.IOG .-FBUIT BASKBT.-J.  K.  Park. 
26.122.-HoIST MACHINBBY.-R. A. Wilder . 
28.180.-BAKBB·S OVBN .-D .  McKenzie. 
28.188.-KNITTING MACHINB.-E. Tlll'any. 

DISCLAIMER. 
28.188.-KNITTING MACHINB.-E. Tlll'any. 

DESIGNS PATENTED. 
7.894 to 7.S96.-CABPlCTS.-H. S. Kerr. Philadelphia. Pa. 
7,88'7 and 7.88S.-COFFIN PLATBS.-W. Parkin. Taunton. 

Ma ... 
7.899 to 7.402.-eABPBT •• -C . A. Rlghter.Phlladelphla.Pa. 
7.402.-BILL FILB pLATB.-F. R. Seiden sticker. Meriden. 

Conn. 
7.404.-l'1I:N RACK STilIDABD.-F. R. SeldenBtlcker. Merl· 

den, Conn. 
7.405.-DoOB HINGB.-E. J. Steele. New Haven. Conn. 
7.406 and 7.407.-RuOHlCS .-A. A.RockweJl.New York city. 
7.408.-STOVB .-W. A. Spicer. Providence. R. 1. 
I.409.-BoTTLB SToPPBB.-R. D. Young. Brooklyn . N. Y. 
7.410.-TBA SBT.-H. G. Reed. Taunton. Mas • • 

TRADE MARKS REGISTERED. 
1.7S7.-PALB ALB.-Bals & Co .• Burton. England. 
1.78S.-NBlCDLBS. BTo.-Cooley .1 al •• New York city. 
1.7S9.-GBAIN BAGS.-E. Detrick. San Francisco. Cal. 
1.740.-ToBAooo.-FrIBhmuth & Co . •  Philadelphia. Pa. 
1.741.-0IL FINISH.-B. R. Helaler. Wl1m1ngton .  Del. 
1.742.-LABD.-V. W. Macfarlane & Co .• New York alty . 
1.748.-BuTTOlfS .-N. C. NeweJl. Sprlnglleld. MaB •• 
1.744.-HAIB RBSTOBATIVI:.-L. & Ph. 1'ra6'. N. Y. clty. 
1.745.-SAwa.-E. C.  AtklnB & Co .•  IndlanapollB. Ind. 
1.746.-BuBTON ALB.-Ba.s & Co . •  Burton. England. 
1.747.-STOUT OB PORTBB.-BasB & Co .• Burton. England. 
1.748.-eARBOLIO SOAP.-J .Buchau & Co . •  New York city. 
1.749.-FUJlIGATING W Al'BB.-Colgate & Co .• N. Y. city. 
1.7"0.-WmSKY .-Dunv\1le & Co . • Belfast. Ireland. and 

New York city. 
1.751.-HAll •• BTC.-P. T. George & Co • • Baltimore. Md. 
1.752 and 1.75S.-PLowa.-Hlllganum Manufacturing Co. 

Higganum. Conn. 
1.754 and 1.755.-COTTON BATTING.-F. R. Jo.selyn. New 

York city. 
1.756.-(;OTTON WABP.-F. R. JO.1eI7ll. New York city. 
1.757.-eOTTON BATTINQ.-F. R. JoBselyn. New York City. 
1.758.-COTTON WARP.-F. R. JOI.el:rn. New York city. 
1.759.-IBON COOKING UTBNSIL.-St.Lou\8 Stamping Co •• 

St. Louis. Mo. 

8(JHEDULE OJ!' PATE!lT J!'EES. 
On each Cave.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0  
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 23 
On IIl1ng each application for a Patent (17 years) . 813 
On IlIutI>g each original Patent . . . . . . . . . . . . . . . . . . . . . .. 20 
On appe.1 to Examlnen·In· Chlef . . . . . . . . . . . . . . . . . . . .. l0 
On appeal to CommiBBloner ot Patentl . . . . . . . . . . . . . .. 20 
On .ppllcatlon lor Reluue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130 
On application for Extenllon of Patlnt . . . . . . . . . . . . . . 30 
On gr.ntlng the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On II1Ing a DI.clalmer . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .. lO 
On an application for Design (8� ye.r.) . . . . . . . . . . . . .  10 
On application for Deslgu ('I year.) . . . . . . . . . . . . . . . . . .  '13 
On .ppllcatlon for DeBIJrIl (14 years) . . . . . . . . . . . . . . . . .. 30 

CAliADIAIi PATBIiTS. 
LIlT OF PATENTS GRANTED IN CANADA, 

APRIL 29 to MAY 1, 1874. 

8.877.-J.Goodwln. Lennoxvllle. Sherbrooke county.P.Q. 
Improvement. on Invalids' bedsteads. caUed "Good· 
win'. Invalid Bed.tead. " April 29. 1874. 

3.878.-J.Good .. In.Lennoxvllle, Sherbrooke county.P. Q. 
Improvement. on churnB. caJled "Goodwln's Improved 
Rotary Revenlble Churn." April 29. 1874. 

8.m.-E. Baine •• Toronto. York county. Onto Improve· 
menta on valve motion for Bteam hammers. caUed 
"Baines' Improved Valve Motion for Steam Ham· 
mer •.  " April 80, 1274. 

8.660.-D. Judd. Hln.dale. Cattaraugus county. N. T. 
Improvement. on a macblne for excavating earth. 
caJled "Judd's Rotary Excavator." April 80. 1874. 

S.88I.-J. S. Garner. Galena. Jo Davie •• county. Ill. 1m­
provemente on wa8hboardll , called "Garner'8Improved 
Washboard." April 80. 1874 . 

8.8S2.-J. Sandenon. Jr . •  Llndaay. Victoria county, Onto 
Improvements on washing machines. caUed "Sander· 
.on·. W aBher." April 80. 1874. 

S,868.-T . Fether.ton. Fitzroy. Carleton county. 1m· 
provement. on window b�d •• caJled "Fethenton·. 
WindOW Blind." April 80. 1874. 

8,sM.-WUlIam Gowen. Wau.au. Marathon county. WIB. 
Impr.ovement on table castoro. called "Gowan'. Table 
Ca.tor." ApIlI 80. 1874. 

S.885.-J. Oliver. South Bend. St. JOBeph county. Ind. 
Improvement. In plow •• caJled " Oliver'. Chilled 
Plow." April 80, 1814. 

8.986.-J. Woo� and R. Wood. Leith. Scotland. 1m · 
provements on apparatus for straining pulP. caJled 
" Wood'. Palpitating Pulp Mac\>lne." April 80. 1874. 

8.887.-11. M. Baker. W. F. S tone. an d J. H. Vermilya. 
Washington. U.  S. Exten.lon of No . 8.054 for "Hun­
ter's Sewing Machine . "  April SO. 187 • .  

8,888 .-D. F .  Jone •• Gunanogue. Leeds county, aSBlgnee 
of J. L. Shaw. Grand RapldB. Kent county. Mich . Im­
provement on Bhovel handles. caUed "Jone.· Shovel 
Handle . "  April 30. 1874. 

8.889.-1. A. Kley. Cblcago . Cook county. m •• U. S. Im­
provement. on chemical lire extingulBhers. caUed 
"The Improved Babcock Fire Extinguisher • • April 80. 
1074. 

3.89O.-P. MaUaby. Weston. York connty. Onto Improve· 
mentl ln cultivatorB. caUed "MaUaby·. Improved Cui· 
tlvator." April 30. 1874. 

8.891 .-P. K. Dederick. Albany. Albany county. N. Y. 
ImprovementB on hay pre • •  e • •  caUed " I'  .K. Dederick" 
Perpetnal Baling Pre..... May 1. 1874. 

8.m.-A. Swingle and F. A. Huntington. San Francllco. 
Cal. Improvement on lire .rm •• caUed "Swingle & 
Huntington'B Improved Fire Arm." M.y 1. 1S'i4. 

8.S9S.-T. H. Cobley. Tnrln. Italy. ImprovemEnt. on 
proces ... tor trea tlng copper P7r1tea. copper blend ... 
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and other sulphuretted copper orel which contain 
Iron. caUed "Cobley's Improved Proces. for Treating 
Copper Pyrite •• Copper Blendes. and other Sulphuret. 
ted Copper Ores which contain Iron." May 1. 1874. 

8.894.-D . W. Dake. Beloit .  Reck county. Wis. Improv,," 
ment on a machine for working butter. caUed "Dake'. 
Vict oria Butter Worker." May 1. 1874. 

8.895.-0. W. Dake. BelOit. Rock county. Wis . Imnrove­
mentB on a prace.s for preparing a coloring matter 
for,butter.caUed " Dake·. None·Such Bntter Colorlng." 
May 1 . 1874 . 

8.896.-J. T. Fewkes. Philadelphia. Philadelphia county . Pa . Improvements on anchors. eaUed "Fewke's Reli. 
• ance Anchor." May l. 1874. 
8.SS7.-H. Whiteside. Jr . • Ottawa. Carleton county. Ont. 

Improvements on spring bedo. being an Improvement 
on Wh1teslde's patent spring bed. caUed "Whiteside'. 
Improved Folding Bed." May I , 1874. 

8.898 .-L.W. Boynton. Hartford. Hartford county.Conn .• 
U. S .  ExtenSion of a New BrunswIck patent for "An 
Improved Machine for Pointing and Counting Skew 
erlS . "  May 1,  Ib74. 

Back PRlre • • • • • • • '1.08 a line. 
Inelde Palre · • • • • • • 73 cente a line. 

It.ngra�ing. mall head ad�ert18emmtB at llU .a ..... rate per 
line. bll meaauremenl. ad llU IeltBr pr.... Aa�ert18emonl8 
m ... 1 be recel�ea al publlcaUon off/C8 ad earlll ao Frlaall 
morning to appear in ne:te 188U�. 

I HAVE A FULL AND CORRECT LIST 
of the Hardware. Stove and Gun trade of tbe United 

Srates.  FIrms In tbt. hne. wishing to advertl.e by CIB. 
OULAR, can h ave the same, promptly a ddreS9t d on vpry 
reasonable term •• by applymg to L. R. MO RRis. omce 
of the American Artisan. 258 Broadway. N e w  York. 

IMPROVEMENT IN WATER COLORS-
. For Artists. Amateurs.Archltects.and Dranghtsmen. } or parttcular8, 8end for df'8Cr1ptll"e c1rcu)al' & sample8 lI.Ialled free.  C . T .  RAYNOLDS & CO 

• 
106 & lOS Fulton Slreet. New YorIr 

'iUr�T A LB Scotch and American Pig .... &U � Iron,Bar Iron ,Steel .Copper, Tin. Lead. Spelter. &c. SAM'L B.  LEACH. 98 LlbeTlY st . 

The Toll Gate I Prize Picture senl free!  An • 
• In�enlou. gem ! 30 obJectB to lind ! Address. with stamp. E. C .  ABBE � .  Bull'alo. N .Y. 

STEAM ENGINES FOR SALE, 
ALL NEW-CHEAP. 10x30 Horfzontal-Davls'Valves-Automatic C1\t.Oll'. 

9x9 Vertical do. d o .  wIth Governor. �x15 Horizontal SUd. Valve. do. do . 7x7 VerJ lcoJ-Davls' Valves do. do . 6x9 do Tallant'R h do. do . 6x6 Oscillator-Slide Valve do . do . D. P. DAVIS. 46 Cortlandt st . • N. Y. 

BANKRUPT SALE OF STEAM ENGINES. 
1 -18 In. Dy 86 1n . PI.ln SUde Valve Engine . 1-12 " " 24 ·' U h 
1-10 "' . , 20 iii iii U 

}=�� :: :: �� :: R��er Cf!,t off E�JPne. 
1-12 U U 21 H . ,  

t: � :: :: � :: Fun :rertlcal ,',I 

5 -10 " " 12 "  h 
1-12 " I I  14 " u 
Allo. 4- 5 ft. Planers. 

�:i :: ��frlne L�!heB. 
The above are all new, and will be sold cheap for caSh. 

H. B. BIGELOW. A.81Rnee. New Haven. Conn. 

MANUFACTURERS and Capitalists will 
lind It to tbelr lntere.t to Inveltlgate a new tnven. 

�i��d�J fner
e�:�;n

f�'::t�:. 
Inl�eJ'r��s

g 
M�a�.

e: c!�e 
aJ�I�� GATES. Clevelana. u .  

COMPOUND ENGINES. Translated from 
the French of A. Mallet. wltb illustration •. 18mo . • 

board •• SOc. j<'ormlng N o .  10 Van Nostrand's Science 
Series . 

Aleo In the eame Series I 
A TREATISE ON THE COMPOUND ENGINE . By 

John Turnbull. Jr. 18mo . • boards. SOc. 
D. VAN NOSTRAND, PUBLISHER . 

2S Murray St.  and 27 Warren St .• New York. 
'.' Copies sent tree by mall on receipt of price. 

Last Chance 
FOR 

AN EASY FORTUNE ! 
--0··--

Fifth and Last Gift Concert 
IN AID OF THE 

Public Library of Kentucky. 
1 U L Y  3 1 s t ,  1 8 7 4 . 

LIST OF GIFTS. 
One Grand Caah Gift . . . . . . . . . . . . . . . . . . . . . . �30.000 
One GraDd Caah Gift. . . . . . . . . .  . . . . . . . . . . .  100,000 
One Grand Caah Gift . .  . . . . . . . .  . . . . . . . . . . .  73,000 
One Grand Caab GUt. . . . . . . . . . . . . . . . . . . . .  30. 000 
One Grand Cash Gilt. . . . . . . . . . . . . . . . . . . . .  2�.000 

3 Cash Gifts, 820.000 each, . .  1 00,000 
1 0  Cash Gifts, 1 0,000 each . . . .  130,000 
13 Caah Gi nA, 10,000 each . . . .  140.000 
�O Cash Gifta. 3,000 each . . . .  100.000 
23 Casb Gifts, 4.000 each . . . .  100,000 
30 Ca8b Gifta, 3.000 pach . . . .  90,000 
30 Caah Gifts, 2,000 each . .  100,000 

100 Ca8h GUte, 1.000 each . . .  100,000 
240 Cash Gifts, 300 each . . .  1�0.000 
300 Cash GUte. 100 each . . .  30.000 

19,000 Caeh Glft8, 30 each . . . .  930. 000 

GraDdTotol,20,OOO Glfts,aIl co!!h,2, 300,OOO 

PRICE OF TICKETS. 

Whole Tlcketn 
Halven 
Tenthn, or each Conpon 
1 1  Whole Ticket!! for 
22 1-2 Tlckete Cor 

For TlcketB or Informallon. 
Addres. 

$ 5 0 00 
2 5 00 

5 00 
50 000 

1,000 00 

THO. E. BRAMLETTE, 
Acent and Manqer. 

Publlc Llbrary Bu\ld1ng. Loutaville Xy . 

© 1874 SCIENTIFIC AMERICAN, INC.
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BAIRD' S  

FOR PRACTICAL MEN. 
--0---
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sent, free of postage, to any one who w�l f .. vor me with 
his .. ddress. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER. 408 WALNUT STREET. Phll .. delphla . 

Todd & Rafferty M.achine Co. 
MANUFACTURERS OF 

The celeDrated Greene V .. rlable Cnt·Olf Engine ; Lowe'l 
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kinds. Steam Pump •• M!ll Gearlni. Bhaftlng &c. · Silk. 
Tow. O .. kum. B

M
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. Rope. Flax. and Hem� MachInery. 
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Sturtevant Blowe .. ; and Dtlferentlal PulleT·Blockl. 
:t:f�.o��"t�R�tN��:�ltIR8���' NEW YORK. 

$180 EACH WEEK 1 0  actlv� AGENTS. Some· 
thlDi new and reliable . Wrlte .. t once. 

COWGILL & CO . •  Kalamazoo. Michigan . 

IM PROVED PENTA<fRAP H-An invalua­
ble Instrument for Enlargfng or Dlmlnlshfng to any 

Size. Map • .  Ch .. rts. Photograph • •  Oeolgn s &nd PIcture. 
of aU k1nds . Indispensable to 'reachers, Palnterp ,Arcbl· 
��
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Manuhcrnrer
8
.Clnclnn .. tI. O .  C. T. RAYl\OLOB & CO . •  

106 & 106 Fulton Rt . .  N .  Y . •  an<l 21 Lak. Bt. , Chfc .. go, III. ,  Agent • .  BLATTNER & ADAM. 220 North Fourth B t  . •  
S�OUI •• Mo. §.75 B ALANCED SLIDE . VALVES-

Dawed' & Bolt's Patents-are now working. 
uarso teed the cbeospest. best. and most permanent, and 

to work a8 easy with steam on as oft' and be ti
�
b t ;  thus 

?g:":r��fes�
l
�c�':,'.J::'e.;. 

t
lp;l;!�� �lMl;.agPc��T�ll: 

Sole Manufacturers and Agents tn the United Statelll , 
Vu lcan Steam Eng1ne Workp. B!llttmore, Md . ;  a180 
Bul' den of \larlne and Stationary Englne. and Boller •• 
Bugar M achinery. otc. etc. 

PATENTS 
The pnbUsher. of the BOIBNTn"IC AHlIBIOAN have 

acted .. solicltoro of patent. In the United Bt .. tes .. nd 
foreign countries fer IBore th .. n a quarter of a cen· 
tnry. More th .. n FIFTY THOUSAliD Inventon have 
availed themaelvel of their servtces. All patentl .e· 
cured through this agency receive a .peclal notice In the 
SCIBNTIFIO AMBBIOAN. which frequently attracts pur· 
chasers for the patent. 
invention. examined. and advice a. to patentability free 
Patents obtained In the be.t manner. and with as Ut-

tie del .. y a. p0
8
slble. 

Cave .. t. prepared from either model or drawings. and 
rued In the p .. tent Otllce at short notice. 

Spec.al examln .. tlons ... to the patentability of Inven· 
tlon. m .. de, .. t the Patent Otllce. on receipt of model or 
dr .. wlng .. nd description ; COlt for thIs search &nd reo 
port. ,5. 

Trade M .. rk •. -The nece.aary paper. for .ecurlng 
protection to manut .. cturers and merch .. nts In this 
country anEl abroad .. re prep .. red at thl. oftlce . 

Design Patents. for protecting .. rtlsts and de,lgne .. 
of .. ny new ornament&� work. are qllickly and cheaply 
obtained through this oftlce. 

Copyrlihta obtained. 
Foreign P .. tent. are .ollclted In all countrle. where 

patent law. exist. Pamphlets. cont .. lnlng the cost and 
tull particulars. mailed on appllc .. tlon. 

C .. nada Patent •. -Canada Is one ot the best countrl •• 
for p .. tents. The cost depends upon the lenith of time 
for whIch a lIatent Is desired. Full partlcul .. rs by tIlfll 
on application . 

We .hsll be happy to confer with Inventors. examllle 
theIr models lind dr .. wlngs. and advl.e with them as to 
obtaining p .. tents without consultation feQ. Ev,ry 
kind of Inform .. tlon pertalnlni to patents. at home or 
abroad cheerfully gIven . 

Send for p .. mphlot. ll0 p .. ge •• conttUDlDg law. and t 
directions for obt .. lnlng patentl. Addreu 

MUNN & CO" 
Pnbll.hers BCIENTIFIC AMERICAN. 

3'7 Park Row, N. Y. 
BRANCH OPJ'IoB-Corner I!' and '7tb Str •• ts, 

Wasblngton. D. C. 

I- .. "- '1- I � � , I ' COL D  R O L L E D 
SHAE TING . 

The fact 'ha' tllil m.tnng h .. 'IS per ceat ileatet 
Itrenith. a 1lner 1Inlah.andll truer to pge.than any ethel 
In n.e. rendera It undoubtedly the mOlt economical. Wf 
are allo the lole manufacturers of the ClILlUIlU.TlID COIr 
LIllIS P ... T. COUPLIlIf&. and tumlab Pulley". HanlrOrl. etc. g!J�: 

:'
01' approved Itylel. 

J��lltlj�n::�MI.PIl' 
Try Itreet. 2Il and 8d aveanel. Plttsb�h. Pa. 

liO B. Ganal lt. ChlcalO. 
IrStockl of thll IIhaftlntr III Itore and lor we bJ 

FULLER DANA & FITZ. BOlton. MUI. 
SEO. PUCE & CQ",121 Chambera .treet. l1I. Y. 
PIBRCB & WHALll'1S. Mllwankee. WII. 

OTIS' SAFETY HOISTING 

MachlDery. 
1(0. lU8 BR01t�fv U-R'\toA. VO .. 

�LASS MOULDS for Fruit Jars, Lamps. 
Bottles. Ink St .. nds,etc .. made bv H. BROOn. 

1 yean COR. HITlI AND C1INTBR STB .• N. Y. For any 
th
�

n new In glaa8 yon wlll require .. mould (0 )dlel .  
P ... RTIOULAR ... TTlINTroN paid t o  MOULDS for 

I VENTORS. Send model or drawing : Inclose .tamp. 

BLAKE'S PATENT 

Stone and Ore Breaker 
Crushes all bard an�rlttle substance. to 

required siZIl. Aloo. any kind of 
for RoADS and for CONORETE, &C. 

BLAKE CRUSHER CO . •  
New Haven. Conn. 

NEXT JULY, A WELL KNOWN FIRM 
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1Ioor Warehoule. haVIng windows fronting Queen Vic· 
tort& Street and Cannon Street, City, London, England. 
���:t��� r�grs�
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of thele .. nd of working model.. Advertlzers' travel en 
can v .... Great Britain and the whole of Europe. For 
terms. apply to W. P .• Box 7'lS New York City. 

PAGE'S Water Flame Coal Lime Kiln,with 
coal or wood. No 1 Soft White Lfme or Cement 

with u.e of water. C .D.PAGE.p .. tentee.Rochester,N.Y 

§HlNGLliIAND BARREL MACHINDY.­
Improved Law" Patenl �gle and Heading Ma­

• n
� 

.fmplelt and 
B

:t III UI8. All0'll BIltngle Jr
adlng 
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o
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lil t:: 0 �20 per day at home. Terms Free. Addresl 
ilJ'tI .. 411' GBO. STililSOlif & Co •• Portland. M .. lne. 

PORTABLliI STEAM ENGINES, COMBIN-
IlIg the maximum of e1Il.cleney. duablllty and eeon· 

lmy. with the lll1nlmum of weight and prIce. They are 
widell' and f.vorably Im01l'1l. more than 1,888 bemg In 
188. All warranted aatlafactorJ' 0<' no .. Ie_ Deecrlptlve lIrCuiara le-M&n

J�
pcf.U�J11Bi.B\-d�·La_oe. IIUI. 

IRON BRIDGEB-CLARKE. REEVEB & Co., 
PH<ENIXVILLE BRIDGE WORKS. Oftlce. 410 Wal· 

not Street. Phlladolphl&. Pa . 
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done on the premises. from ore to 1Inllbed hridieB. 
lllustrated Album mailed on receipt of 75 cents. 

Machinery 
Wood and Iren Working of every kill!. Leather and 

Bubber Belting. lCmery Wheell. Babbitt Metal. &c. 

Sturtevant Blowers. 
Of ever)' lise ana descrtPtlOn. eon.tan tty on Qand. 

349 
P. BL.4ISDBLL '" 00., 

W .rceater, Ma ... , 

Mannfacturerl of lhe BI&lsdell p .. tent Uprltrht Drll1l 
ud 9ther lIrBt-clas. Machlnf.t.· Tools . 

NEW & IMPROVED .PAT'l'ERNB.-MA,­
ClIINIBTS' TOOL&-all .Izes-at low prtce •• 

E. GOULD. r7 to 1l8N. J. B. R . .4.ve .. New .. rk. N. J .  

Andrew's Patents. 
JI'.�-:':'.���.:

v
=-::"'

t.
.r Gear.d H.t .. • 

8a.Iety Stare Elevat..... �eJlt Acct ... t, II 
ROI'8 .... B.I� aDd BudDe breall. 

Sm.k .. H .... IDI: 8a.Ieff Bolle .... 
OllCllladDtr B .... n ... D ••• le aD. Sinai., 1.� 

188·HorIlltPower. 
V •• trlfllJa,1 .l'1lm .... 188 to 180,088 GaU.Da 

P!!r Mt •• t� BNt PDmPl! In tbe World, pa •• 
MDd, SaD'" Grav.l, VoaI, Grata, .te .. With . 
.Dt lilIDn. 

All Lgbt, Slmpl., Daraill., aD. BcoD ... I�. s..d C.r ClreDla .... 

W14. 
D. ��� 8�.:e��:New Tork. 

THE PRATT & WHITNEY CO .• Hartford, 
Conn • • are preo .. red to furnl8h , from tbelr facf ory 
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Stii Chlc .. go. I II •• Iron Working M .. chlnery for m .. chlne 
an rat1way flhops. sewing macb lne and �un factories, 
�e�s�
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ough cooltrnctlon. with full eqllipment of the be., 

C Id R II d Sh ft· 
modern att .. chment8. Enquiries 10r description and 

o 0 e a lng. _prl_c_e_. _ .. r_e_SO_I1_CI_te_d_. _________ _ 
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j f���:��� �TONE SAWING MACHINERY to 24 ft. Al.o. Pat. COllpUng and Selfo()lUng .dJnatable 

Hangers. pulleys etc. GEORGE PLACE & CO.. M rI ' P  m Chambers iltreet. & 103 Re .. de Street. New York. 
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, Niagara Steam Pump. 
CH.A.S. B. HARDICK, THOMAS ROSoS, Rutland. Vt. 

28 Adami It .. Brooklyn. 111. Y. 

HAND SAW MILL-SELF-FEEDING.-
1 man do work of S men lrUaranteed. Slit S-Inch 

timber with e .. se. Send for Circular. 
L. B. COXE & CO •• lr7 Water Bt • •  N. Y 

THB JOHN HA.RDICK 

H!agara Steam Pump. 
HUBBARD & ALLER, Brooklyn. N.Y. 

M A C H I N E S , 

BUD SAWS, 
SCROLL SAWS, Planin[ & Matchin[ BOILERS AND PIPES COVERED 

With .. ASBESTOS FELTING :" lavel twenty-1Ive per cent. III fuel. Bend for clrculara. 
MACHINBS. &c., 
RAILROAD, CAB, and ASBJ" 
OULTUBAL SHOP8 &e., .a. SB B S T O S  P B L T I H G  O O M P .a. H V, 

�Superlor to a� In u ••• No •• S16. 818. S2Q,."1I11J12U�nUltr .. t, liew York. g" �tos la au quan��,.. .... .  J • .  A. FAY & uO • 

• Acm ... v. 
W O O D  AN D I R O N  W O.R K I N G , 

SpecIal tiel from nell' and Impro ... d lIattern ••  
PlanlDi and- Matcblnl Machlael. Botary Bed. P.nel 
Buzz ancliDanlcll PlaDers. Ball' Beuche •• 1I .. nd Baw • •  

BU8S & BB.-»LKY. 59 Sudbury St .. Bo.ton. Mus. 

ur .JUST PUBLISHED . ..ia 
Of'W:t��: \':���3.t�;�n�':.�:rf1.zil .

F
�rl:�:"�:: 

by 1Ifty lar"e plate •• lncludlng.everal exp'anatory card· 
board model. that can be readily lIut together • •  bowlni 
the prlncllll.s at conltruction ili a  new and novel man· 

�l'l'ii'd�r ���
rt
c!�����er

a
��J'�g:n;r'���c�I���:!n'!: 

quarto. cloth . Price ali. 
Pr" For sale by hooklellera generally. or lent upon 

receipt of the price. 
CLAITON. REMSEN ct H.Al"Jl'ELFIN(1ER 

l'mILI8BBlll1. PHlLADlILl'lll .... P ... : 

GUAT ·B.a.B.G.&Dr. 
The property of the Yale Ir811 Work •• conllstlni of 

one machIne .\lOp 6Ox150 ft., Ba.ement,.�wo 1I00ra anol 
attic with new eDldne and noller. ShlmJI&'. Tool •• etc. 
all In runnlnl' order. lultable for m."ufacturlng En­
gine •• Toola. &c. Allo one Foundry Building 1iI!�If.x110 
It with t-,,:o CUllolal crane. h.k •• ocalel. ana e .. ery· 
thiDl' complete for doing a lar!!e Iron foundry bu.lneu. 
The bulldlDgsare Brlck,lltuated on the comers of Cltat>el 
St •• 1M buatnell Street of the city. The buildings will 
be lold seJ'l!rate or tOlrOther. with or without tile ma· 
chille.,.. Allo. large a.lortmpnt of enKines and tools 
reldy for delivery. All thlnil COllllcfered. thll 18 a 
cbance of a lifetime for a mOlt proll.tablelnve.tment. 

Ne .... HaveD. Conn. H. B. BIGELOW. AsliiDee . 

WOOD WORKING MACHINERY. 
For Planlnc Mills. Car SbOp". S.sh, Blind and Door Ma 
k
ll
ers. &c • •  &c. Bend for IIlnstrated C .. talogne and price 

C"
h
t. Factory. at Worcester. Ma.s . S .. le.room, at 121 
amb.n & lOS Reade Stl .• New York . 

E. If. MAYO'S PAT. BOLT CUTTER. 
[F'Bend for 11Iuotrated Circular. Cincinnati, Oblo. 

RICHARDSON, MERLUI & co. 
Manufacturers of the late.t Improved Patent Dan­ell' and Woodworth Planlllg Machlnel. Matchlnl. Saab 

and moldln,g. Tenol1lnl. Morttllnl'. Borina'. Shal'lg. Ver· 
tical. and Clrcul.r BWa� Machin ... -saw Mills. Baw Arbors. Beroll BaWl Railway. Cnt.olf. and RI\l-I8W M.· 
ohlne., Spoke and Wood TUlnlng L.th .... and varloul 
other Klndl of Wood·workln,.. Machinery. Cataloll'1letl 
and price u.ts sent on applloatlon. Manuf.ctoryLWor. 
ce.ter. M.... Warehoule lin Liberty It. New YOrK. 17 

R E M O V  A L . L. & J. W. FEUCHT WANGER. Chemists and Manu· 
facturers of Silicates. Solable Glu ••  etc •• have removed 
to ISO Fnlton St .• New York. 

P AINTER'S MANUAL-House ana sign 
p .. lntlnl!'. graining. nrnlshlng. »01l8blnl'. kallom· 

Inlng. pa
r.
erlng. lettermg • •  t .. lnlog. gilding. glazlog • •  11· 

tr .... ��.
g
&�. '3� ��I

.
n
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and Orn .. ments. 11. Watchm .. ker and Jeweler'. M .. nnal , 

�itfle
a
t��:-:r���ht},��.

aIL�ht�?::-�'�:j'�����"li': 
plOJment Seekpr·. Guide. 25. Of bookleller •• or bJ' mall. 

JESSE HAlCEY & CO., 119 Na •• an St., New York. 

FOR LEGAL ADVICE CONCERNING 
Infringement. and PatontB. consult R. B. McMAS· 

TER. Connoellor at Law. 2S ParkRow.New York. Coun· 
.ellor Ind Advoc .. te In Patent C .. ses. 

PIPB PSLTING. ·  
CHEAPEST. mo.t DURABLE and ellectlve conrlng 
known. Rnc ... ed III G .. lvanlzed Iron. ready for Imme· 
dlate a\lpllc .. tlon. No .kllled I .. bor reQuIred. Can be 
removen R-Dd uAed &Jl8.tn .  Sp.nd for Circular. 

VEGETABLE FELTING COMPANY. 
7S Beekm.n St .• New York. 

WOOl)..WOBJtING MACHINDY GD-
eral�. · IID801a1U_ .. Woodwortll Planeraand BIoII ardIon .. Palent lD!Profta Tenon lIachI:ua. Central. lIOlIler UDion stM W01'!)eJter .. ¥aIl. 

WLTIlEBBT BU� • IHClIABDIIOl'I. 

FOR SALE-Four Engine Lathes. 86 inches 
Iwlng. geared In f.ce pl.w-one. 17U feet between centeno with cro •• fe

.
ed and &,earlng for Icrew cutting, made by Wood.Lltrht & Co •• Worcester. M ... .  -three. l� feet between centen, made by Hewes & Phillips. New. ar�, N. J. Counter Ihafts .nd steady reltl complete wlUI all the I .. tn.a. Used about ellrl!t month. turning steel tubes 9f IIllnoli Ud St. Leuls Brldp. and In lint clal. condition. Weicht 'abont 7,oo<l lbl. each. Allo. thl! luperlor T ..... MacIaID. of the IIUno11 and Bt. Loul. lI11dtre Co.; a very accurate .nd reliable machine; adallted to .11 forml ot teat •• and of 100 tunl cajI8Clty. All .�Id tor _nt of ftlrther UH. ADD� to JOHN A. NICHOLS. ][eYltone Brldjre Compaui,l'Ittl' bUfih. Pa. 

S'I' ']�:1NCn .])1. F S For cuttIng Duatnel' 
• , :A  .. Steacll8,allll.letl. Ala, 

.. complete 01!TJ'ITI for Clothing 
Stencil. and Key Check •• with which yeng men are 
makln« from .. to 120 a day. Bend for cataIotrDe and 
I8IIIpl81 to S;){. SPENOlI:B.117 Banover .t • .Bolton 111_. 

WHALEN TURIIIlt& 1110 rlll<l 10 P�. PamDhlet leut free. BlITlI WlULlIJI.BrJIHon Bpa. N. Y. 

.t)1lng Machlaes. 

= �  CnWINNATI. Ohlo. 

MACHINERY 1I:'1,frorcg:lar:Uci!:'-P�ci 
I & co. 10 VeBeY .t .. Nfl ... York. 

1832. SCHENCK'S PATENT. 1871 
WOODWORTH PLA.NERS 

::�:e:,:::�
a
��lPe�·. :�?

d J8�'W: 18iIi?ctl�s 
80NS�atte.wan. N. Y. and 118 Liberty St •• New York. 

A LL KINDS OF IRON AND STEEL DROP 
FORGINGS m .. de to order. NRW ENGLAND 

MOTOR A N I)  MOWRR CO .. llanburv. Con n 

PATENT PARALLEL 

Machinist's Vise, 
lIA.NUFAOTUBED BY 

HARRIS B URG FOUN. 

D R Y  A N D  MACHIN£ 

COMPA N Y. 

Harrlsburtr, Pa, 

-0-Of all .tylel and lIIuI. from QJ to to,ooo Ibl. UnlTeraaI. Plain. IIidex. Gear and Cam Cuttln&,. Mill Grinder •• Mill. made to order. Index Platel drllfed. BB UN ABD �Ifi�g�.��\? CO •• 181 Ml11I: St. , Boston. Workl 

2 E.& W OODWORTH SURFACE PLANERS: �7 C H  WBEK.. Agents wanted ; particular '125. Planers and Matchers. $S5O. S. C. HILLS. .., free. J. WOBTH .. CO. St. Lonll. Mo 51 Conrtlandt Itreet New York. II I III I l � v-:..J WRPRUO� H T 

BEAMS & GIRDER S 
THE Union Iron Mills, PlUsburgh, Pa. 

The attentlo" Of EngIneer. and Architects I. called �t>.������g :�
o
:''-::;��':i S::I'S: =t����d�r. �r:;, and 1Iangee, which have proved 80 objectionable In th, old mode 01 mannfacturlDi, are entirely avoided. we .re prep .. red to furnl.h III .Ize. at term . ..  s favorable a. can be obtained elsewhere. For descriptive UthoirBph addre •• Carnel(le.Klomall & Co. Union Iron Mllli. PlttsbUlih. Pa. 

VALUABLE PROPERTY AND WATER 
Power for Mannfacturlng Purp" •• 1 for Sale. The Belvidere M.nnfacturlng Co. will oller at public oale on Friday, Jnne It, next, their propertv at BelVIdere' 

Warren Co •• New Jerley. The bulldlngl are almo.t new And In good repair. Water power abundant and rella. ble. Advant .. ges for monufar.turlng are ve.,. veat. For lIartlcnl.r!, addrel. THE BELVlDEM lr.4ll U. }1' ACTUIUNG ,,0 . • JSelvldere. N. J. 

MURDER Will out ! Trnth Triumphant ! Agent 
old &nd young. m .. le .. n4 female. m .. lte 
more monev .elllng Ollr FrenOh and 

American JEWELIIY BOOKS & GAMES, than at tiny 
thing else, Greatest Inducements to Agents aDd' !lur­
chasers. Catalogues, Terms, and full partfculius, Bent 
!'HEE to .. n.  Addres. 

P. O. VICKERY, Au�u.ta, Maine . 

18:;8 

TRADE >IABE PATlI:lIITED. 
.The be., and cheapest PaiDt In the 

world for Iron. Tin or Wood. For sale by 
the Trade everywhere. PRINCE'S METALLIC 
PAJ;NT CO . . Manufacturer", 96 Cedar St . . New York. 

CAUTION .-Purchasers and consumers are caa­
tioned against imitations of our l\IETALLIC PAINT. 
All genuine PRINCE'S AIETALLlC PAlNl' will 
bear our name and tJ.·ade mark. OIl each and every 
package. Send for a circular. 

SASH, Planing, and Lumber Factories can 

tha:i�� ]!�::��ro�
r
t!�

1
3 ��'1

e
8L:ld�r��

nf����:::d�i� 
use. RI4lbtB very low. TURNER, 49 Nth .i!d Bt.,Phlla .. Pa. 

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

MACHINISTS' TOOLS 
Lathes. PlaDeu, Drill •• &oe .. &oc. 

Superior to any modifi­
cation of the trip ham­
mer. Simple, Efficient, 
and Cheap. 

� Send for Circu­
lars and price. 

Address 

W. L. Chase & Co . ,  
83 &0 9 '7  Liberty St., 

Nu. Yu k 

© 1874 SCIENTIFIC AMERICAN, INC.
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1iMgraPifl/1' 0IIa1l 1l<!ad  CId� ac 1M "'fIk! rtnIllIW 
1M, b1I � aa 1M """. Pf'8U. AIf,,""""""'" 

mud be f'<!C<I'tIecf ac I/UbIfOIIIIOI& ot/b aa tJ/I,.", aa 1HcfG1/ 
mo""'fl/1 to GIIIJtJII'I" fA _ fuvc. 

LITTLE GIANT IRON CUTTER . . 
WIIIORT. CUTS. PBIOlI. 

No. 1 • • • • •  18 Ibs • • • • • • • • • • • •  j("l lnch • • • • • • • • • • • • • • • • • • 25.00 
No. 2 • • • •  1'111 .. . . . . . . . . . . . . .  )(:d .. . . . . . . . . . . . . . . . . .  110 UO 
No. 8 . . .8\5 .. . . .. . . . . . . . . 'Je,,4 .. . . . . . . . . . . . . . • 75.1lI 

Tbey wi l l  �ut all slzel of rouDd. square. O� lIat IroD. 
wllbout cbonglDII' tbe knIves. Will cut dOl1ble tbe stz. 
of any otbet mach'De wblch ."U. at aame prlee. Both 
jaws mon '0 Ihat I hpre Is DO jar wheD tbe IroD I. cut. 

MILLERS FALLS CO •• 78 Eeekmaa St • • New York. 

T H R E E  P L Y R O O J!' I N G . 
10 Uae TeD Y.al'll. 

A good a�tlcle . well recommended. aDd lui table for 
eIther .tpep or lIat roofl . Send for CIrcular and Sam. 
pie • • MICA ROOFING CO • 'l8 MaldeD LaDe. New York. 

Circular. descriptive 
of tbe 

GOODENOUGH 
Improved �oneahoe. 

BOll 3044, P. O. 
New York. 
OFFICES : 

S(JHAI!:FFER .. BU1)ENBERG. Mattdeberg. GermanJ: Steam Gauge •• ete. W.HJlU.BJU.lflIr. 4 CedarSt •• N. �_ 
AIK.EN'S IMPROVED POCK.ET WRENC H 

LIght. Strong. Durable. Sold by all hardware dealer • •  

IcHarne Direct Steel Castin«s CO. 
STEEL OASTINGS. 

Solid aDd Bomogeneou •• guaranteed to slaDd a TeDslle 
:::-:��e %�:l:::n�

e
:e S*��1r�Dj-� Ii��V}!�b�"r1'J'8 

()�1?{cf[��g�t1f.f;i.I����t�;' �;O&::i�":?��tt: ADELPHlA. pr BeDd for Circular. Price Ltst. &c. 

MAGIC LANTERNS. 
ILLUSTRATED PRICED MANUALS, 

lu four parts. viz. 1st. MA.THJlIUTIC.u.. 24. OPTICA.L 
I.STBl1XJI.T8. 3d. MA.SIC LA.lfTJlB.. 4th . PIIYSIOA.L 
AND SCHOOL ApPA.BA.TUR .  Man .. d to aD

t,:
ddress for 10 �hJ��'wa:'U.Elt W. QUEIfC�6t.:l�i'Street. 

lIIew York. Phlladelphla. 

tit 
THE AMERICAN TWIST 
DRILL CO . •  WooDsocket.R. I • •  are 
DO" the lole ownen and maaufac 
turen of the celebrated 
DIA.lIOlfD BoLID Exuy WBJlJILII. 

W' llIu.trar.ed Catalogue of Em· 
fry Wheels. MachlDery. aad Toola 
FBD. 

la ch i n i sts' 
TOOLS, 

OJ!' ALL KINDS. 
AJ)l)B)t:SS : 

N.Y.Steam EDgin,Ct. 
.8 ClwDherI St. 

NBW You. 

Univors aI Drill C hu ck c. H. BJlID'S PA.TBlfT . AuSU8T 12. l8'llI. 
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.Ize, aDI! will hold much larger by tumlDS down sbanks to ". 
Is operated qulckl" aDd always easily ;,. oanDot CIog{ lI8to or TD 
aDy way wet out of order. Ha. DOW Deen a 'year D CODstaDt 
lise. worklnl' perfectly. All are lold with full warrant. to be 
returned If DOt satl.factory . F. A. HULL & CO .. MaDufacture ... 
Danbury. ()t Send for Illnstrated De8Cr1pLlve Clrculur. 
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Save fuel. and supply DRY .team. At.tach .. d to bollera 
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Portland Oement. 
A Practical Treatlle on Cement fnmlsbed PBBJI . 

S. L. Merchaat & Co. 70 Soutb St •• lIIew York. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 
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NEW ENGLAND HARDWARE. IRON, STEEL. HE­
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Our tlrot edition of tbe Iron and Steel Importe .. and 
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paper. IDd bound ID clotE. with embos.ed covers. 'I 
mo.t valuable work for tbe Irou IDtere.t. Rallroad aad 
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P. O. Box No. !I06. BostoD. MBas. 

TANNATE OF SODA iB not Patented, and ClJJlROI be PateDted. 'I'bom ... •• Fluid TanDaw of Boda lll a IIWf«:# au-" for removlDg scale from Steam Bo1l8Jl'. 'WITHOUT IlfJUBIIi& BOILJIB . It has removed ¥���e!; g�.��� ��':. �n
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��� .ave. 20 times It. COlt ID repal .. of Boll.... Sold ID Bbll. 500 lb •• )( Bbla. 2!10 lb. " Bbls. l25 lb. ae tbe lOW price of 10 eeotl per POUDd-ital tbaD ODe thlid price of otb'r preparatloDl .. and 11Iperlor to all othera Address ordera to�.  SPEN",ER THOMAS. Elmira. N. Y. 

BE�t-m�B8 B B 8 T G.m��lB. 
ItIVRRILL til; K'BJ'ZQ., " BeW .. ,. lk .. Ballo 

Grant's Li[htnin[ Screw Plate. 

The oDly .erew plate In the world tbat makes ]I_erlect 
tbread8-'-eqnal to lathe work-at a .IDgle cut. Will do 
at I.aot live ttmea a. much as aDY other. Also a large 
var:ety of Bolt Threading MachiDe. of novel aDd im· proved coDatruCW¥li;:r:en'���ft.IW:ee:li.eld. Maaa. 

e. RE UY THECOPUI:SOMEiER,'7. 

The IImple.t, moot durable aDd dectlve 
BTB.Ul PfJxp DOW 10 UBe. Will pump rrtttJ 
or muddy water without wellr or IDluryto 
ttl parts. It CIBDIlot pt out af order. 

B r a D e ll  D . p o U I 
11 PembertoD Square. BO.tOD. Mall. 
tll7l Market Bt •• Phfladelllhla, Pa. 
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New OrleaDL 8\1 & 8\S Nortb SeCoDd St .. St. Louie. Mo. 

if, G. ROGERS & CO., Madison, Ind., are 
• the original Introducers of TANNATE OJ!' 

ODA for cleBDlng bolle... TheIr prPp.ratloD of t.hla 
BBlt was patented May 21lt. 1811. It success hal I,d to 
manv IrBuonlent ImitatIons allBlnRt whtcb the pobllc I. 
warn ' . , . TUff' T. R. 18 fA. 80111f SaU Il8elf-no If/halon. 
OlfLY 1 TO 2 01)'lfOBS DA.ILY .ICQUIBBD. PrIce lIIIe. a lb. 
Stnd tor book. ReferPDces : RemlngtoD & BoD •• IlI0D 
N. Y ; Root Steam En�De Co. N. Y. ; Owen •• LaDe nv,.,. � (,,,, rrt"ni ' t f\T1 n :  tUOUI_ Hn...nmn",t-v n",.f" .'!,,; 
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HUBBARD AND CURTISS 
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L. & J. W. FEUCRTWANGER. ChemIst., Importe .. 

or Drl!l[ll, Chemlcall. MineraI •• etc . •  have rtmoved from 
55 Cedar St. to No . 180 FultoD St .. two doo .. above 
Churcb Bt •• New York. 
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VALLEY MACHINE COMPANY, 

EuthamlltoJl. ¥ .... 

GEORGE BARNES & CO., 

Manufacturers, Syracuse, N. Y. 
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VOLlJD xxx. B'BW SElUEB. 
The pubJlaberl of tbe SCIENTIFIO AMERICAN INI 

to aunouDce that OD the thlrd da:r of JaDDlry.1874. a 
Dewvolume commeDcea. It will coDtlDue to be the aim 
of tbe publl.hera to reDder the conteDt. of tbe coming 
year more attractln. aad ulerul thaa aDy of It I prede­
_ori. 

The SCIENTIFIC AMERICAN Is devoted to the Inter 
elt. of Popular ScleDce. the MechaDlc .A.rto. Maaufac. 
tures. InveDtloDs..&.r1cDlture.Commerce. aad the IndUl' 
trial pD .. DltI geaerally ; and It II valuable aad instruc­
tive DOt only In the Workshop aad Manufactory, but alIo 
In the ,Q:ousehold. the Library. aDd the Read1na Room. 

1.b tM Meclwmic and MMW/actwrM' I 
11:0 PeriOD eDgaged In any of tbe meaban1cal punDIt, 

.hould tblnlt: of doing without tbe 8clDIITuIC .Allen­
CAlf. Every Dumber coDtalDI from Itt to teo enlP'B'V\nI[I 
of Dew machlnel aDd InventloDs which cannot be foun 
In any otber publlcatloD. 

TAl but Neclwmioal Paper in, eM World I 
A year's Dumber. CODtaIn over 800 pagel aDd severa 

bundred eDgr&v\Dg8 of Dew machines, uoefDl aad Dove l 
InventloDs. manufacturlag e8tabUlhment., toolo. aDd 
processes. 
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