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IMPROVED COFFER DAM. 

This invention is a portable coffer dam of a construction 
which offers improved facilities for the excavation of tun­
nels, building of bridge Bupports, piers, sea walls, or other 
marine structures. It is formed of watertight compartments 
which, when the apparatus is to be towed from one point to 

another, arerfilled with air only; but when it is desired to 
locate the da'

m, water is admitted into the sections, causing 
the entire structure to sink and rest on the bottom. The prin 

cipal feature of the inventiou is the system of plate piles 
which surround the interior sides, and which may be forced 
down below the bottom of the dam and into the mud for a 
!!onsiderable depth. These, besides, enable the apparatus to 
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conform, in itillower portion, to the irregularities of the bed, 
and thus tends greatly to prevent the infiltration of water. 

The large engraving, Fig. 1, represents the dam in posi­
tion for the construction of a pier, the dotted lines indica ting 
the depth of the structure. The forward portion is shaped 
somewhat like the bow of a vessel, by connecting together 

will be obvious from the fact that the parts can be adjusted 
at any desired distance from each other, to acconmlOdate va­
rying breadths in masonry, etc., and by, means of the tran­
verse screw clamping rods, F, Fig. 2, solidly heJd. 

WALSH'S COFFER DAM. 

two hinged gates, formed of metal, and each constituting a 
compartment similar to those into which the body of th e dam 
is divided. The rear portion of the structure is provided 
with similar doors, made so as to secure and fit tightly 
against the sides of the pier end, being secured by screw 
clamp rods, which embrace the ends of heavy posts. 

The manner in which the body ill constructed in sections 
is shown in Figs. 2 and 3. In the latter engraving are re­
presented the rear gates, at A; and at B, in both figures, are 
the valves which admit water to the compartments to sink 
the same. At C, Fig. 2, are the plate piles, which are raised 
or lowered by the screws attached to their upper portions. 
D are the holding piles, which are guided by, and slide upon, 
T irons that are secured to inner plating of the body. Ex­
tending around and underneath the middle portion of the, 
latter is a keel, E, which serves to take a firm hold in the I 
bottom, thereby giving greater security to the structure. 

On top, and secured parallel to the decks and over the open 
middle portion, a track is laid, to support a dredge and pile 
drivers which travel thereon. Lastly, clamping bars extend , 
across the inner part at G, Fig. 3, and at other points, serv­
ing to bind the sides together and give solidity to the fabric. 

In order to prepare the dam for pier or tunnel building, 
the sheet and square piles are firl!lt raised so that their lower 
edges and ends will be above the bottom of the sections. 
The latter being empty, the dam is easily floated to the de­
sired point, where it is sunk as already described. The 
square piles are then forc€d into the earth to form a solid 
bearing, the sheet piles being driven in until bed rock, if 
necessary, is reached. The water in the middle space being 
pumped out, the building operations may be begun at once, 
and, if a pier, the work carried on until the entire space is 
filled. To extend the masonry further out into the water, 
the piles are raised, and the dam floated and towed ahead until 
its rear gates embrace once more just the extremity of the 
structure, when the dam is again sunk and the work con­
tinued The advantage of building the dam in two sections 

The removal of the earth within is effected by simple 
dredging apparatus, which lifts out the soil and empties it 

clear of the decks, returning the same on top of the tunnel 
arch, as shown in Fig. 2, after the mason work is finished. 

The invention offer� many practical advantages, both in 

point of economy and cOllveniellce. which will doubtless be 
evident to engineers generally. 

The two engravings, Figs. 2 and 3, also show the two me­
thods by which, the inventor suggests, a tunnel by the aid of 
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his apparatus may be construct ed. In Fig. 2, pil es are dri. 
ven down into the mud, etc., until their lower ends meet 
hard pan, and above them tbe maso nry of the tunnel is built, 
as shown, concrete being placed over all. The other plan, in 
Fig. a, involv es digging down directly to bed rock, and 
building masonry therefrom upward, filling in the lower part 
with concrete, up to the desired level of t he tu nn el lloor. 

The i nvent io n is covered by four separate patents, granted 
to Mr. John E. Walsh, of sas West street, New York city, 
to wbom inquiries for furth er particular8 may be ad 
dressed. 
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AN INLAND PENIXESE, 

The success of the School o f Natural History at Penikese 
is an encouraging indication of t be growing demand for 
truly scientific teaching. Another indication is the favor ae­
I'..orded to Profes'lor Shaler'S pr oj ect for a n inland school of 
observat ion, to be located in the coming summer near Cumber. 
land Gap, Ky. 

Several conditions unit e to make the site chosen a fav ora· 
blc one for an·out·of·door scbool. The region has never been 
Hcicntifically explored: the Gap is admirably fitted by Natur e 
for the study of a great section of the fossil. bearing rocks of 
tbis country, from the Low er Silurian to the Upper Carboni. 
ferous, and for the investigation of tbe Appalacbian sy!!tem 
of mountains; and subsi stence is incr edibly cheap, milk t en 
cents a gal lo n, eggs five cents a dozen, etc. Last, but not 
least, tbe coop erat ion and assistance of the thorougbly or· 
gan ized staff of the State Geological Survey, of wh ich Pro· 
fessor Sbaler is cbief, will be giv en to the enterpris e. 

The spec ial object of the school is to teach students to ob· 
!lerve; consequently only a l imit ed number (25) of picked 
men will be admitted-graduat es of college s, teachers and 
others, capable of appreciating and profiting by th e instruc· 
tion given. .Among the instructors will be Dr • .Asa Gray, 
Professor J. D. Whitney, Rafael Pumpelly, and others, be­
sides the membtlrs of tbe State Surveying Corps. The va. 
rious departments of geology wi ll be chiefly studied, but 
only with a view to th e elucidation of the probleml!l presented 
by the area under exploration. Some attention will also be 
given to the ZOology and bota ny of the district. 

As might have been expected, the application s have been 
far in excess of the number that can be accepted. If s uc· 
ce!l8fu1�d it can hardly fail to be-this camp school i s 
likely to becom e a permanent institution, with a new camp 
groand every year. 

• • • • •  

TRE CRA IN  0 1'  CRDIINAL ENTAILlItENT, 

Having studied crime and criminals for thirty years, the 
New York State Prison Association concludes (in its annual 
r eport, just prese nt ed to the L egislature) that to reduce the 
criminal classes and break up the entailment o f the evils of 
pauperism and crime, "which defy remedies and cu rative 
disc:pline in adult lives," two things are spec ial ly re quired, 
name ly to sever the links in the chain of such entailed evils, 
and to instruct, train, and save all tbe ch ild ren. 

To use a homely saying, it is saving at the spigot and 
wasting at tbe bung to attempt th e repression of crime 
solely through action upon adult crim inals. So lo ng as the 
chai n of crimi nal entailment is unbroken, the most searching 
and rigorous police system possible is pow erless to purg e 
the community of evil acts and evil tendencies . 

The jud gments of the association are sound, so far as they 
go: bllt they do not go far enough. It is easy to point out 
the necessity of severing the chain of criminal entailment; 
th e question remains: How is it to b e done? 

No on e remedy will suffice for so complicated a disease of 
the social system. The structure of t he chain is triple, and 
each element demands special treatment. The first element 
is heredity. The parent's crime is the child's inheritance, 
not absolutely, but as a rule; and the chances against the 
proper moral development of th e progeny of t he vicious are 
so overwhelming that it w er e better for the world were such 
children never born. 

The second element is mis edu cation. By conscious teach· 
i ng or unconscious example, the criminal classes are con· 
tinually corrupting the honest and contaminating the pure 
The child of virtue may thus becom e a monster of vice and 
the head o f a line of evil do ers. 

The third element is what we may call moral atavism. 
Constitutional virtue is the product o f long culture, the fruit 
of moral habits cov er ing many gen eratio ns. Yet,as in herds 
of blooded stock there will be an occasional reversion to the 
primitive type, so in good families there will now and then 
arise children in whose moral composition the barbarism of 
remote ancestry strangely dominates. Instead of being 
heirs of all th e ages, such unfortunates inherit only sav· 
agery. 

What the causes and conditions of such reversions are,no 
one knows, thou gh the fact is pai nfully patent in the" black 
sheep" which afflict so many domestic flocks, boys and girls 
who turn out badly i n sp it e of virtuous parentage and the 
most careful education. Time alone can cut off or dry up 
this source of crime. 

The means for pr ev enting the production of criminals by 
education or exampl e are twofold: The careful training of 
all child ren in habits of indust ry and virtue, and the rigid 
s ec lus ion of all offenders against th e public weal. As the 
community now compels th e absolute retirement from pub lic 
intercourse of all persons affiicted with mal ignant infectious 
diseases, so in time, we believe, the morally diseased will 
be iso lat ed, net for punishment, but as a necessary precau· 
tion a gainst the corrupting of others: a measure that will be 
mad e possible by the relative rareness of crime when the 
most fruitful lIource of criminality· -hereditary transmission 
-B��l have been dried up. 

Herein lies the great problem of prison ma na gem ent, to 
isolat e the ev il.disposed so as to prevent d epr edati ons against 
the life and property of the law.abidin g and the moral purity 
of youth, while makin g the criminal classes self.su ppo rting 
and, at the same time, further ing so far as poss ible their reo 
clamation to patbs of virtue. On these points the views of 
the association show an encouraging progress toward what 
we have heretofore styled the scientific treatment of crimi· 
nals. 

Touch ing hereditary crime, t he suggestionl!l of the associa· 
tion are palliative merely. Given children born with a 
criminal bias, the best thing undoubtedly is to cou nteract, so 
far a s may b e, their evil tendflncies by proper trai ning in 
child hood and moral su rroundi ngs in lat er years. So far, 
good: but the time has come when preventive m easu res 
also should be co ns idered . Is it possible to l ess en the num. 
ber of the inh eritors of crime.compelling organizations by 
mak ing their generation less frequent? In plainer words, 
can tb e community prevent know n criminals from complet­
in g the chain of criminal entailment? 

X, a male, and Y, a female, are convicted criminals, come 
of criminal parentage. In all human probability their chilo 
dren will be crimi nals. Has the community any ri ght to 
allow the futur e to be affiicted with their pernicious progeny? 
We say: No, no more than they should be allowed to erect a 
house or build a dam in such a way as to imp er il life and 
property ten years hence. That the resultant evils can be 
prevented In the one case as surely as in th e other (not abso· 
ut ely, but very largely), we are confident. The question is: 
Which o f the several possible ways of doing it is most con· 
s is tent with our mod ern views of what is just and profit 
able? 

Tbe summary execution of criminal s of every grade would 
soon put an end to hereditary crime: so too would the Spar. 
tan custom of killing all suspicious or und esirab le infants. 
But these remedies are so horr ibl e,so obnoxious to our moral 
sentiments and sense of justice, that tb ey are not to b e 
thought of. Two other methods remain: To s et apart all 
criminals permanently, in communities or colonies, with the 
sexes sepamted,as lepers are treated in the Sandwich Island13 
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or to eliminate their power of propagation, as sugge sted in 
our article on the g enerati on of the w icked. 

So long as th e criminal classes are so numerous, their iso­
lation is beset with many difficulties. The crime committed, 
not the character or moral needs of the criminal, determine 
the period of h is seclusion. To sever the chain of heredity, 
the convict's imprisonment would have to befor life,regardleSfJ 
of the severity of his crime or the thoroughness of his sub· 
sequent reformation. This would require tbe capacity of 
the p enal colonies to b e immense and very burden som e to 
th e innocent, si nc e it would be only under peculiarly favora­
ble circumstances that the. isolated communities could be 
made self.supporting. Nevertheless prisons and p enal 
colonies will always be needed, if not for punishment, 
at least for the separation of the criminally infected from the 
morally htlalthy, for th e safety of youth. 

Use wou ld be found for them also as alternat ives to the 
last named plan for breaking up the entailment of crime. 
The criminal might have the choice of th e two preventives of 
her edity, loss of freedom with spxual isolation, or the enjoy· 
ment of c ivil liberty with sexual impotence. In either case 
tbe terrible stream of criminal entailment would lar gely cut 
off at its source. 

The I!urpris ing favor with which the suggestions made in 
"The Generat io n of the W ick ed " have bee n received 
tbroughout the country shows that thoughtful men are 
e very whe re dissatisfied with Ibe cestly inlilufficiency of our 
present methods of dea ling with crime, and convinced that 
they n eed to be not merely reformed but radically changed. 
The Prison Association might find it profitable to pus b 
their investigations into this field of inqu iry a lso. 

••••• 
PICTURES BETTER THAN STORIES, 

We are constantly endeavoring to impress upon our readers 
th e advantsge which a picture possesses, either as a d irect 
substitute for verbal description or as explanatory of the 
same. A rougb sketch will, in nine cases out of ten, convey 
one p erson's idea to another more clearly than pages of la­
bored, written details; and this is why we ask peopl e who 
send us questions about machines, or mathemat ic al or me· 
chanical probl ems, to use their pencils as much as possib le; 
while we counsel others who cannot sketch to acquire some 
k nowled ge of that very useful accompli sbrte nt. Time is a 
very valu able commodity; and tbe mechanic or professional 
man, whose leisure time is seldom great, has little likin g for 
poring over a long destlription when half a dozen l ines, in 
the form of R Ilketcb, will enab le bim to seize the gist of the 
idea in perhaps as many seconds. Tb is is one of the reasons 
why we advise the inventor. who hal! a new idea to show 
to the world, to exbib it it by a pictur e whenever possibl e, 
and to distribute that picture widely amr,ng the people 
wbom his production i!ij likely to interest. 

The value of picturfs, or rather tbei r superiority over words 
alii s tory tellers, is excellently i llustra ted by a couple of inci 
dents wh ich we find related in a foreign contemporary. In a 
villag e in India, recently, it became necllssaryin the course of 
some en gineering operatio ns to transport al'l eno rmous mass 
of metal, weigbing several hundred tuns, from one point of 
the town to another. Ordinary means were out of the ques 
t:on; and as thQ engineers found themE6lves unable to d eviF.e 
any pnlc ess, they did th e next b€st thing, and wrote t'l other 
engineers in England who were constantly sup ervisi ng such 
work. The latter. instead of writing out nice large pages of 
foo lscap , beautifully embellisbed with Greek letter formul!p 
and red ink, quietly waited until the next big piece of metal 
whicb they bad to transport offered a favorable opportunity 
Then they prepared a camera, and photographed every st.ep 
of the operation, tOl!'ether with all the tools and appurtenance!! 
and forwarded the prints from the negatives to India. These 
the engineers in the far.off country followed, and wit h little 
diffic ulty accomp lisbed the ir t ask . 

Another instanc e is that of a brid ge, alRo to be constructed 
in India but not yet complet.ed. This work involves the 
plac ing of very heavy weights and certain difficulties inci 
dent to the rapid changes of level of the wat er to b e crossed 
At the present time just such another bridge is in proc el!s of 
erection in London, and the assistance of photography is 
again called in. As th e London bridge advances toward 
completion, photographs are constantly made; and so when 
the I ndi an en gineers begin their work, they will be in poeses 
sion of a Bet of guid es of invaluable assistance to th em. 

• •••• 
SOlltE CURIOUS RES11LTS 01' EXPERIlItENTAL SURGERY, 

The power of the lower fo rms of animal life to wit hsta nd 
mutilation is well known. Cut an angl e worm in two, and 
the tail end will reproduce the head and the head a tail 
Other worms may be cut into many pieces and each fragment 
will straightway develop a complete worm. A polyp will 
endure decapitation a score of times, a ne w head growing on 
every time, In like manner, the stomach of one of these 
c reatures is capable of developing all tbe othe r parts. Still 
low er in the scale, the normal m ethod of multiplication is by 
division, and elementary cells of more highly di ffer en tiated 
organisms seem to retain more or le sp of th e primitive 
character. By virtue of this inheritance, spide rs reproduce 
their lost limbs and crabs their claws. I n the higher forms 
of life,the power dimi nillh es !If) far as complex organs are in 
volved; still it is retained to a much greater degree than is 
commonly suppo sed. 

Pull out a hair or a finger nail,and it will grow again. Re­
move a portion of th e skin and it will be renewed,unless the 
wound i s too broad or the life of th e surrounding parts too 
feeble. Even then it is possible to transplant to the dpnuded 
surface minute p art icl es of ski n from other parts, and in a 
sbort time these ep id ermic islands will extend their borders 
until the wound is cov ered and the sore heals with scarcely 
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a scar. In like manner a severed finger may be made to 
grow together again, and an amputated nose built up in form 
witli live flesh from the cheek. 

In such cases muscular fibers as well as skin are restored 
or reunited by internal growth. This may be observed also 
wherever a deep cut is healed. It has been found, too, that 
the mnscular tissues which perform involuntary motions in 
the interior of the body possess the same power of self·re. 
storation. It is this recuperative faculty which enables the 
cattle of A.byssinia to supply their barbarous owners with 
steaks without losing their lives. The hungry savage throws 
his ox upon the ground, makes a cross cut in the skin of the 
flank, lifts the skin and cuts out a chunk of beef for his 
dinner, replaces the skin, and drives on rejoicing,trusting to 
internal growth to restore the mutilated part to llealth and 
soundness. 

In every wound of the skin or muscle, nerves are severed. 
The restoration of the functions of feeling and motion, with 
the progressive healing of the wound, shows that the nerves 
are likewise capable of reparation. The renewal of nerve 
connection has been watched in cases, where,as is sometimes 
necessary, a section of a large nerve has been cut out. In a 
couple of months after the nerve is cut,a gray lump appears 
on one extremity of the severed nerve. Growth proceeds 
towards the opposite nerve end until a new connection is 
made, at first more slender than tae original; but by degrees 
the nerve elements increase in size and whiteness, until, in 
from four to six months, the nervous cord is fully restored. 
This process, it is said, goes on even when two inches ef 
nerve has been excised. 

About a dozen years ago it was demonstrated that cartilage, 
formerly supposed to be incapable of renovation, was also 
subject to the same laws. The cartilaginous tissue of dogs 
and rabbits was divided, and at the end of two months was 
found to be completely restored. Similarly the tendons by 
which muscles are attached to bones are able to reunite 
when severed or torn out: a fortunate circumstance for a 
prominent clergyman of this city, whose tendo Achilli, was 
suddenly snapped while walking along the street one day 
last winter, thus making his foot temporarily useless. Thanks 
however, to the gradual reunion of the tendon, the crippled 
limb will in time be restored to usefulness. 

Still more remarkable is the restoration of bones, and even 
the development of bones in abnormal positions by the trans. 
planting of the peri06teum, the membrane surrounding bony 
Rtructures and the principal agent in elaborating them. 
Formerly, in case of a badly shattered or diseased bone, the 
amputation of the limb' was the only resource. Now the 
sldllful surgeon excavates the damag&d parts; and in a few 
months the limb, which has never lost its form, repairs its 
losses, and regains its strength. Attempts have also been 
made to graft healthy bones in place of diseased ones, but 
they have fallen short of perfect success. The transplanting 
of tet'th has been more succesllful, and partial success has 
attended the reproduction of teeth by a sort of budding pro 
cess. In its natural development, a tooth springs from a lit. 
lIe bay or follicle, containing an organ or germ for the pro. 
duction of the ivory of the tooth and one for the enamel. The 
"ntire follicle taken from a puppy and grafted into the jaw 
of an adult dog continues its development, and a perfect 
tooth is the result. Doubtless the same would occur in 
human jaws, and possibly the dentist of the future will be 
prepared to set the germ of a new tooth in the place of each 
one he extracts,giving the patient a choice of the whole range 
of mammaliar dentition! 

Among the curiosities of this Bort of surgery, we may 
mention the trumpet.nosed rats with which a waggish 
Rtudent puzzled the naturalists of Paris. By grafting the 
tip of one rat's tail into the snout of another rat,he produced 
a nondescript creature with a trumpet.shaped proboscis, for 
which it had no use; yet tIle connection of the nerves and 
blood vess",ls was complete, and the sensibility of the part so 
keen as to p<-eclude the idea of mechanical attachment. Simi· 
larly cock's combs have been furnished with teeth and spurs 
by tran!lplanting. 

•. e .• 
THE RECENT RElItARXABLE PROGRESS IN THE STEEL 

INDU8TRY. 

We are inclined to believe that very few of our readers 
have any idea of the immense progress which has been 
made in the steel industry in this section of t he countrydur. 
ing the past few months. When we stat.e that American 
pig has been obtained as low as $82 per tun, from whir,h the 
railf! produced included but one per cent of second quality, as 
against imported pig at $65 per tun, which yielded from ten 
to twelve per cent of second quality rails, eighteen months 
ago, we need hardly poin� out that competition, under these 
conditions, is out of the question, and that the foreign metal 
in our markets bids fair to lose whatever footing it may still 
possess. Add to the above that, with the exception of Buchas 
has been necessary to complete old contracts, no English 
rails have been imported into this country for some nine 
mouths, and that the importation haR without doubt ceased 
for ever, that the Grand Trunk Railway of Canada, whose 
president and many of whose directors are heavy stock. 
holders in the great Barrow plant, have found it to their in. 
terest to order 6, 500 tuns of rails from the works in Troy, N. 
Y. ,  rather t:han send to England. and that 120,000 tuns of ore, 
from which steel can be at once produced, with anthracite 
roal and without admixture of other ores, can be annual. 
ly mined at the Crown Point mine in this State; and perhaps 
we have adduced sufficient instances to bear us out in the 
view that the steel production of this country is rapidly ad. 
vancing toward a point of close competition with that of 
Great Britain. 

It is well to bear in mind that the extraordinary Btrides 

which we have Indicated have mainly taken place since the 

I 

and inanimate are undoubtedly created for some wise pur· 
exploitation of the Crown Point mine, near Lake Champlain, pose, but that such IS always to enure .0 the advantage of 
in New York State, and have been aided by the conRoli· Ulan by no meaDS follows. There have been periods in the 
dation of the two great iron· making establishments of Troy, earth's history when nothing on the globe was of the slight. 
formerly under the control of Messrs. Erastus Corning and est human utility: man could not even exist. Again, stlll 
John A. Griswold, into one great corporation, now kno'wn af! later, the earth, though inhabited by living beings, was unfit 
the Albany and Rensselaer Iron and Steel Company. The for humanity, for the creatures which then flourished would 
ore of the mine aboye mentioned is of singular purity, and speedily have exterminated it. Because, then, the human 
so well adapted for steel making that it finds a market in race now dwells and multiplies upon the globe, there is no 
the heart of the Pennsylvania iron district, no lesl than reason to suppose that its enemies have utterly disappeared, 
40,000 tuns being sent thither during the present year. The any more than there is to warrant a like supposition regard. 
Port Henry product yields seventy per cent in the furnace, ing things hOFtile to any other living creature. That the 

and the deposit is seemingly inexhaustable. The ore, how· number of enemies of man is constantly decreasing is true, 
ever, is not capable of being smelted into steel. There is a and that some time they may altogether disappear is not 
single wall, 225 feet high by 800 feet face, of ore, while tbe without the bounds of imagination; but it nevertheless is 
roof is supported by pillars of ore, each containing from just as plausible to believe that the great cave beaN and 
sixty to seventy.five thousand tuns. Upwards of $2,000,000, other gigantic brutes which peopled the earth at man's ad· 
we are informed, have been spent in developing these 1'6- vent did not attack him a whit less fiercely than cimex does 
sources. now. In fact, we have no doubt that some troglodyte in the 

The consolidated works above mentioned use up ab)ut recesses of his cavern, or lake dweller perched on his pile. 
100,OCO tuns of pig metal yearly, and can produce about supported lacustrine habitation, has wondered of what 
24,000 tuns of the same from their own furnaces. Their earthly use cave bears, and wolves, and hyenas, and gigantic 
coal expenditure is in the neighborhood of 150,000 tuns. saurians were, with as much fervor as any modern individ· 

The melting of pig for conversion is about 300 tuns ual has vexed his brain with the same thought after a 
per day, and the product of steel rails 1,100 tuns, or two night's combat with the minute pests. 
and a half miles, per week, two five tun converters liter. Clearly, then, the attempted destruction of ourselves by 
ally turning out as many ingots in weight as is accomplished the bugs is only one link m the chain which pervades all 
in Barrow with seven converters of like size. The metal is animated nature, and therefore it is with equal plausibility 
cast in ingots weighing a tun each, and from the time it that it may be asked: of what use are we to the bedbug? ss 
leaves tbe cupola it never stops until it results in a fi· of what use the bedbug is to us. Our correspondent who 
nished bloom. Hammers are abolished and rolls substi describes the effect of the ravages of rime::!: so graphically 
tuted, and herein lies one of the important causes of certainly will require no answer to the former question. 
the reduced cost and improved quality of the product. We know nothing good of the bedbug; he has never found, 

The latter is, by the drawing in lieu of the pounding pro. so far as we can learn, but two defenders: one, an insane 
cess, rendered far more homogeneous and far more uni. Englishman who made a pet of him, and left, on dying, to 
form throughout; while tbe celerity of the operation, due to his disgusted heirs, a room swarming at every point; the 
the novel machinery which has been introduced, is certainly other, a Banian hospital at Surat, India, in which a ward 
most remarkable. Each ingot makes three rails, and the was devoted entirely to vermin, as other wards were to varia 
bar, which on entering the rolls is thirteen inches square, is ous kinds of animals. Forbes, in his "Oriental Memoirs," 
reduced to six inches in a single heat. The time occupied saY3: "The overseers of the hospital frequently hired beg. 
by the steel in changing from the bloom to a finished rail is gars from the streets, for a stipulated sum, to pass a night 
one minute and thirty seconds. It is impossible, within the with the fleas, lice, and bugs, on the express condition of 
limits of this article, to describe the tables on which the metal suffering them to enjoy their feast without molestation. II 

is lifted, or tke automatic fingers which turn it to present it It is said that bedbugs did not appear in England untll 
to the rolls, or, indeed. any of the ingenious mechanism after the great fire in London in 1666, and then they arrived 
which reduces the labor of eilrhteen men to that of one man in the wood imported from Americ·a for rebuilding the city; 
and a boy, and handles the great masses as if they were fea. It is hardly neeessary for us to suggest that the bedbuI, 
thers. This we reserve for a future time, when the pencil of being indigenous to our soil, offers a grand opportunity for 
the artist can aid our explanation. and when we shall be the display of anothel great national resource at the Centen­
enabled to toll how ingots weighing two tuns inl!ltead of one nial. Specimens of cimicidai,as reared in different States, and 
are as deftly manipulated. The cost of making the pig is perhaps a working model of a boarding.house bedstead, in 
.about $32 per tun, and from this steel, worth $75, a sum which might be displayed the entire mode of raising the in· 
which allows the manufacturer a fair profit, comes in oom. sects, would be of deep and lasting interest to foreign visi· 
petitioll with the English production, for which $95 is de. tors. The fact of Pliny mentioning the bug several hundred 
manded on this side of the water. years earlier than the time of the English writer, however, 

The facts which we have mentioned will appear to many rather throws a doubt upon the assertions of the latter al!l to 
incompreheDBible when the unsettled cnndition of labor ill the origin of cimex. A variety of them certainly does infel!t 
Troy for some time past is recalled. This state of affairs pine woods-ergo, beware of pine furniture-and has been 
ceItainly renders the circumstances all the more remarkable, frequently found in the great forests of Sweden, and hence 
for that which has been done has been accomplished in the it is probable that in the pine lumber carried across the At· 

face of striltes, and during the prevaleuce of trade union in- lantic wbolc colonies of the pest existell,which merely added 
timidation, when reliable workmen were few and far be- to the stock already accumulated in Britain. 
tween. In all the great works above mentioned, not a union It is a curioul! fact that, in an old edition of the Scriptur6ll 
man is employed. Abnegation of trade societies ill a rigid known as Matthew's Bible. published in the middle of the 
condition upon those hired. As a result, �killed labor has last century, the passage translated in our modern versi(Jn 
had to be manufactured. " thou shalt not be afraid of the terror by night II is renderEd 

Braius and the green hands did what we have told; "thou shalt not nede be afraid of any bugs by night": a 
skilled labor found itself for once unable to overcome plausible translation in times when houses were so infested 
its employers as it did in Pittsburgh, and skilled labor, in that two noblemen, after an attempt at rest in an inn," were 
the persons of the trades unions, went to the wall. Mean. grievously frightened the next morning and sent for a leech, 
while lhA day laborers, the carpenters, the bakers, and who lest tbey were stricken with the plague." 
not, collected in the great plant, have, under the direc- Oimez, among other peculiar traits, hates horse3 and wages 
tion of enterprising capital, brought forth from its furnaces desperate war on fleas. He will not attack fowls, but will 
a production twenty per cent greater than ever before. Still swallows and bats. Goeze has kept him six years without 
better and greater, thay have been the means of demonstrat. iood, and he has withstood a temperature of 5° below zero, 
ing to the nation that the days when the ships that float our Fah., without injury. The female depositl!l 250 eggs at a 
commerce, when the mechanism which represents the high. time, which require three weeks to hatch. Against these 
est of our inventive skill, and when the arms which protect there is practically no remedy save mercury: heat, cold, 
UR against our enemies, are but sources of profit to foreign moisture, and dryness being alike destitute of effect. The 
hands are Boon to be numbered with those for ever past. insect is possessed of keen sight and of an exquisite sense of 

The enterprise which has so successfully developed these smell, by the latter of which ,and not (as popularly suppostd) 
resources, and the executive skill which has organized and by the sensation of heat, it is guided to its prey. 

governed the labor of this great undertaking, exhibit a JI'he arch enemy of the bedbug is the redutiu8 per8onatu8, 
power not enly to emancipate the country from a foreign a bug which rolls itself into a ball, covers itself with dirt,and 
product, but also to free labor from the despotism of t.he then lies motionless in wait, pouncing on the unsuspecting 
trades unions. cim�J) the moment the latter comes within reach, and suck· 

• '., • iug its carcafls dry. The objection to training and rearing 
cnmx LECTULARIUS. thered'fv£u6, all a hunter of bedbugs, is that it bites the 

A correspondent, who I!tates that he has perused with human race with much more spite than it does its natural 
mucb gratification our recent article on the II Mission of the proy. 
Fly," based upon Mr. Emerson's ingenious researches,sends Finally,the use of cimex lectulariU8-if he have any, bene· 
us a pathetic epistle, in which in a few poetic, almost Milto. ficial to man-is simply to preach cleanliness; for where 
nic, phrases he depicts dire nocturnal anguish; and then, that is maintained, he finds no resting place. 
lapl'ling into gross utilitarianism, he demands if we know • ' ., • 
anyuee for the bedbug. There is a vein of subtle earcasm, Robert Hardwloke, P.L.S. 
we fear, underlying the request of our correspondent, or else Mr. Robert Hardwicke, founder and publisher of SciMIce 
he would not have made it; for the utility of that odorifer· Gossip, a very excellent English periodical, devoted mainl,. 
ous insect 8Il a stimnlator to the invention of new exple- to entomology, zoology, and botany, recently died of paraly. 
tives and of patent vermin eradicators is certainly unques· sis. Mr. Hardwicke ie well known on both sides of the At. 
tioned. lantic as a zealous promoter of the cause of Science, which 

Still, and seriously, the writer seeml!l to have unwittingly he has materially aided by the publication of its literature 
wandered into that lIame error in which nine (Jut of ten of in cheap and popular form. He was an earnest advocate of 
those whose motto ill cui bono find themselves involved. It the study of Nature as the greatest ofJ all text books; and 
il!l an entire mistake to suppol!e the human race of snch over- the main object of the jonrnal, to which he devoted his best 
weening importance in the scheme of creation that every· endeavors, was to inculcate like ideas among all students of 
thing ellle is made for its benefit Qnly. All things animate Nature'll works. 
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IMPROVED GAS BURNER FOR HEATING PURPOSES. 

The accompanyin g engraving represents a ne w gas burn­
er, designed for heating or cooking purposes, the novel fea­
ture in which is a chamber in the standard, in which the gas 
and air is mingled, the latter being drawn in by the ascend­
ing gas current. The object is to afford' to the gas Harne a 
more per fect supply of oxygen,  and so to insure better com 
bustion. 

In the illustration, the gas is brought into the standard 
through the pipes indicated by the dotted lines and dis­
charged at the nozzle, A, into the chamber, B. The air is 
drawn in through the channels, C, several of which are dis­
posed about the lower portion of the standard and communi-

cate with the chamber. The burner, the tube of which 
l eads from the compartment last mentioned, is of any desired 
form. 

Patent pending through the Scientific American Patent 
Agency. For further particulars address the inventor, Mr. 
Anatole Ehret, No. 540 Washington street, San Francisco, 
Cal . 

.. ... . 
SCIENTIFIC AND PRACTICAL INFORMATION. 

A NEW RAILWAY GAS LIGHT REGULATOR. 

In the trains of the London and Northwestern Railway,in 
England, gas made from oil has been substituted for that ob­
tained from coal,the former containing more carbon, weights 
being equal, and burning longer. Each carriage carries un­
der its Hooring its own reservoir, into which the gas is COlli­
pressed to six atmospheres' pressure. From the reservoir, a 
copper tube leads to the regulator, which consists of a cast 
i ron box closed by an impermeable membrane which connects 
by a rod with a valve. When the latter is open, the gas en­
ters the regulator ; and when the regulator is full, the mem­
brane swells and shuts the valve. It is said that the me­
chanism governs the Hame perfectly, keeping it equal even 
during the movement of the train. 

THE FAUNA OF THE MEDITERRANEAN. 

A series of deep sea dredging!! are soon to be un<ler taken 
on the Mediterranean bottom, the results of which it is ex­
pected will add greatly to the numbers and natures of the 
submarine zoophytes now known. An annelid which has 
hitherto been believed to be peculiar to the Spitzbergt>n seas 
alone w as recently discovered on the French coast. 

VEGETABLE WAX. 

The result of a series of investigations, recently concluded 
by M. de Bary, upon the subj ect of vegetable wax, shows 
that the material is a secretion of the epidermis of the plant 
in which it is elaborated. This is a confirmation of the 
theory, held by old writers but denied by more modern his­
tologists. The wax is fusible at above 2120 Fah. , combusti­
ble, lighter than water and insoluble therein, lmt is soluble 
in boiling alcohol. 

. 

EARTHQUAKE INVESTIGATIONS. 

Father Bertelli, an Italian monk, for several years past has 
made a st1ldy of the tremblings of the earth, and more espe­
cially those which are so extremely slight as not to be 
perceptible, save by pendulums placed in the fields of mi­
croscopes. In one y ear, he recognized 5,500 of the se move 
mems ; and graphically representing the same over many 
years by a curve, h<l finds that the line corresponds neither 
'vith the thermometric curve nor with the tidal phenomena, 
nor can it be brought into any relation with the distances or 
I)Ositions of the sun or moon. With the barometric curve. 
however, it is otherwise ; and it appears that, in the 
large majority of cases, the intensity of the move­
ments augmented with the lowering of the barometric column 
as if (as the investigator states) the gaseous malSses Impris­
oned in the superficial layers of the earth escaped more easily 
when the weight of the atmosphere diminished. 

A FATAL BALLOON ASCENT. 

The Zenith,a balloon belonging to several eminent French 
aaronauts, Messrs. Tissandier, Spinelli, Sivel, and others,re­
cently (says a cable dispatch) ascended to a hight of 26, 000 
feet. Two out of the three parsons in the car were killed by 

J tituiifi t Jmtritau. 
suffocation, and the third reached the earth i n  a condition of 
eerious and probably mortal illness. No names of the victims 
are given ; and it is to be hoped that those of none of the 
abovenamed eminent gentlemen have been added to the long 
roll of the martyrs of Science. 

THE MISSISSIPPI DELTA IMPROVEMENT. 

Captain Eads has, we are informed, closed a contract with 
Colonel James Andrews, of Allegheny City, Pa. , for the con 
struction of 350,000 cubic , ards of fascine w ork, and 100,000 
cubic yards of stone work, at South Pass, tllgether with a 
large amount of timber work, piles, etc . ,  for the Mississippi 
river enterprise described in our last issue. Colonel Andrews is 
to furnish his own outfit for this work, and put in place 60,000 
yards of fascines, piles, etc. , before requiring any pay. His 
contract will amount to $2,500,000. Colonel Andrews built 
the masonry work of the great bridge at St. Louis. He 
visited Europe last summer with Captain Eads, and carefully 
studied the jetty works there. He will begin providing his 
equipments as soon as $300,000 is subscribed by the South 
Pass Jetty Company, which has been organized in St. Louis. 
The government is to pay $5,250,000 for the work when 
completed and a minimum of 30 feet of water obtained . 

• ••• • 
New Mode of Burial. 

A new idea for the disposition of the dead has recently 
been broached in Paris, by a lady, Mlle. Jaloureau, which is 
both simple and practical, and cHtllinly appears to offer a 
means of avoiding the deleterious results ascribed to the 
presence of cemeteries, while allowing of the retention of 
those, by most people, hallowed resting places. The objects 
sought were, first, a coffin which should closely confine all 
noxious exhalations, and second, a means of hastening de­
composition while preve nting putrid fermentation. These 
desiderata, it is said, are effectually obtained, the first by 
coating the interior of the receptacle with bitumen or asphalt, 
and the second, by placing with the body a quantity of 
phosphate of lime. The editor of Le8 Mondea, in describing 
this invention, asserts that corpses thus enclosed may be kept 
for years without alteration, save in the mummification of 
the bodies, and he adds that the process is virtually the same 
as that of the Chinese and the ancient Hebrews . 

• .  e. e 
HEATING BUILDINGS WITH HOT WATER. 

We illustrate, in the annexed engraving, a system of util­
izing waste heat, by which water can be raised to a high tem­
perature and conveyed to a distance, there to be used in heat­
ing buildings, etc. It is the invention of Mr. Cowan, a Scotch­
man, and it attracted much attention at the Manchester Ex; 
hibition in 1873. It has been largely used in Europe for hot 
house and greenhouse purposes. 

In our engraving, the invention is shown in section, in 
combination with a lime kiln, but the system can be adapted 
io a great variety of circumstances. L is an egg shaped kiln 
chamber, which may be made eight or nine feet in depth ; C 
is the main boiler, occupying the position of a cover to the 
kiln ; D is an annular boiler, communicating with the boiler, 
C, through the pipes, F ;  G G are the return mains, comple­

ting the circulation, for the return of cooled water to t.he 
boilers, and also for keeping open communication with the 
expansion cistern, H ;  and this cistern, H, also acts as a safe-

II 

ty valve to the whole apparatus, and is therefore indispensa­
ble. The condensed water from the cistern, H, is returned 
to the annular boiler, D, through the perpendicular pipe, I ;  
M is a valve in the How pipe to 1he expansion cistern, H;  and 
the pipes, E, communicate with all the premises to be 
warmed, and through valve, M, with compensating cistern, 
H. A blow-off cock for the annular boiler is necessary. 

A complete circulation, through pipes of great length, is 
claimed for this apparatus, which can be erected anywhere 
outside of the buildings to be heated. In the extensive hot­
houses at Hatfield Park, England, 7,000 feet of four inch pipe 
are heated in this way ; and one gentleman uses the furnace 
.or kiln for the manufacture of coal gas for his own consump-
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tion, obtaining gas, coke, and heat fer his forcing house at a 
very moderate expense. 

------------4.H.'4.�I�.�--------___ 
IMPROVED SECTIONAL PUMP BUCKET. 

The sections of which this bucket are composed are so con­
structed that they pack tightly together when the bucket is 
raised, and loosen or contract when the same is lowered. The 
appliance is made entirely of metal, and without pins, screws, 
or bolt. 

A, in the annexed illustration, is the barrel of the pump 

and B, the plunger rod. Thc bucket is formed of sec Lions, 
as shown, the lower portions of which rest in the cup, C. A 
broad collar, D, on the plunger rod, forms the bottom of the 
bucket, the sections closing tightly around it, while also lap. 
ping on each other so as to break joints. The bucket is 
brought to an edge at the top, and when raising water it ex­
pands against the barrel and remains tight. When descend­
ing it partially collapses, and so is lowered, without friction 
against the barrel . The bucket may be made of any size to 
hold more or less water. 

Patented through the Scientifi c  American Pdtent Agency, 
March 16, 1875, to Mr. Geo. W. Burr, of East Line, N. Y., 
who may be addressed for further particulars. 

------------4.�'.�' •• __________ __ 
A New Water Gas Enterprise. 

We are enabled to announce to our readers that tile manu­
facture of  gas through the decomposition of steam by incan­
descent carbon, according to patented methods of M. Tessie 
du Motay, of France, is about to be carried on, on a large 
working scale, in this city. 

The company is known as the Municipal Oxygen Gas Com. 
pany, and is under the presidency of R. M. C. Graham, Esq. 
Their works are located in 41st. street, between Tenth 
and Eleventh avenues. They have decided to erect fur­
naces at once, and to lay mains for the manufacture and dis 
tribution of from four to five hundred thousand feet of this 
gas, enriched with naphtha,for illuminating purposes. The 
cost of the production, in this way, of a gas of good calorific 
power, we have every reason to belie"e, from information in 
our possession, will be very 101V indeed ; and the prospect 
seems good,therefore,that gas may soon be furnished in New 
York city for warming houses and cooking food, as well as 
for many manufacturing uses, cheaply enough to inaugurate 
a new era of civilization-an era which we have long hoped 
for and looked forward to.-American Gas Ligld Journal. 

- - -
John Harper. 

John Harper, the elder of the two survivors of the four 
Harper Brothers, who founded the celebrated firm of that 
name, died at his residence in New York on April 22. He 
was born in 179(;, and was the grandson of an Englishman, 
an early disciple of John Wesley, who came to this country 
about 120 years ago. With one of his brothers, he opened 
a small printing office in Dover street, in this city, in 1 817. 
The two other brothers subsequently joined the:n ; and by 
their joint endeavors, and their perseverance and integrity, 
the vast business now owned by the firm was steadily and 
quickly built up. Mr. Fletcher Harper is now the sole sur­
vivor of the original firm ; but t11e sons of the seniors are 
accomplished business men, and there is no fear but that 
the house will be carried on in a manner to sustain its repu­
tation 

• ••• • 
A BELLIGERENT PROFESsOR . -Senor Varela, Professor 

of Physiology in the Medical School at Barcelona, Spa in, was 
recently annoyed by hissing and other disturbances among 
the students, whereupon he drew a loaded revolver and 
t.hreatened to fire on the class. A general stampede took 
place, in the midst of which the rector seized and disarmed 
the warlike teacher, and conducted him off the scene.--Medi­
cal Journal. 

• ••• • 
ACCORDING to the Journal de8 Ohemins de .Fer of Constan­

tinople, the total length of all the railroad l ines in the world 
is 122,462 miles, and their cost, $11,255,100,000 . 
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T HE  NEW GOLD FIELDS. I warils so as to carry a disk, A A, which nearly fits an open-

No expedition since the war, says the Science Record for I ing formed in the bottom of the chamber, C. The result of 
1875, has attracted more attention or excited more interest this arrangement is that, on its way to escape through the 
than the one which left Fort Abraham Lincoln, Dakota, on 

I 

valve when the latter is lifted, the steam has to pass through 
the 2d of July, 1874, to explore the Black Hills. This region the narrow annular space, 0 0  and in doing so, it becomes 
of country, lying in the southwestern part of Dakota, and wire-drawn, causing the pressure in the chamber, C, to be 
extending some distance i nto Wyoming, and slightly indent- less than the boiler pressure. The upper side of the disk, 
ing Montan a, has, until now, in its interior, been entirely I A. is  thus, as soon as the valve openR, exposed to a less press­
unexplored by the white man. Previous expeditions have I ure than the lower side, and thus the valve, as it li fts, is as­
skirted the hills, but never penetrated them, and we have I sisted in opening by the excess of pressure on the under side 
been dependent on the reports and traditions of the Indians of the disk, A. 
for the little we have known of them. The hostility of the I The disk, A, has a thickness equal to the lift of the valve, 
Indians has defeated any attempts to explore the country by j and its periphery is turned to such a form as to increase the 
civilian parties. annular area , 0 0, as the valve rises, the ratio of this in-

The present expedition was en­
tirely a military one, and consisted 
of ten companies of the 7th caval­
ry, two companies of infantry, and 
three pieces of artillery, in all 
about 700 soldiers, with the addi­
tion of a train of 120 wagons, and 
about as many tllamsters, the whole 
under command of Major General 
George A. Custer. The scientific 
corps consisted of Colonel \Villiam 
Ludlow, U.S.  Engineer Corps ; W. 
H. Wood, ass1 stant ; Professor N. 
H. Winchtlll, geologist ; Professor 
N. H. Winchell, geologist ; Profes­
sor A. B. Donaldson, assistant ; 
George B. Grinnell, palreontologist ; 
L. H. North, assistant ; Dr. J. W. 
Williams, chie f  medical officer, 
botanist. 

The expedition reached the Black 
Hills about the 20th of July, after 
a march of eighteen days, mostly 
over an arid, treeless, desert coun-
try. General Custer, in spite of the prophecies of his In­
dian guides, who declared the thing imp ossible, succeeded 
in penetrating to the very interior of the hills with his wa­
gon train ; and by sending off detachments of cavalry here and 
there, has succeeded in exploring and mapping the hills 
through their entire length and breadth. The country is 
found to be of great scenic beauty, as shown by our illustra­
tion, and is luxuriant in vegetation , abundant in game, tim­
ber, and good water. Thousands of acres of fertile land 
invite settlement. The country, however, is a part of the 
Sioux reservation, and cannot be opened to the whites until 
the government shall make some satisfactory arrangement 
with the Indians. 

On the 31st of July gold was discovered along the banks 
of a creek, on which the expedition was encamped, the best 
pans yiel ding from fi ve to ten cents' worth of gold, equiva­
lent to fifty dollars a day to the man, if the yield should 
prove as good as promised. 

Our camp view of the principal 
park in the hillfl gives some idea of 
the size of the expedition. This site 
was selected for the permanent 
camp, and from this point detach­
ments radiated for several day s. 

Many expeditions to this region 
have been organized, and numerous 
persons have been induced to depo­
sit small sums of money for outfit, 
fees, preliminary expenses, etc. It 
should, ho wever, be known that the 
military authorities will maintain 
the rights of the Sioux Indians. and 
will prevent any attempt, on the 
part of white men, to commence 
mining operations within their ter­
ritory. The specious advertisements 
for miners and adventurers to start 
immediately to the Black Hills gold 
fields should therefore be avoided. 

IMPROVED SAFETY VALVE. 

Our engraving shows a new form 
of safety valve for marine use. from 
which the steam is led away and 
blown into the sea without any in­
crease of pressure being necessary_ 
It is the invention of Messrs. D. 
Cockburn & Son, of Port Eglinton, 
near G lasgow, Scotland, and three 
forms of it are shown in the illustra-
tion (for which we are indebted to Engineering) ; but a. de­
scription of Figs. 1 and 2 will serve to explain the whole. 
This valve, which is l li inches .in diameter, was applied to 

THE NEW GOLD REGIONS.-BLACK HILLS. 

crease varying according to the way the valve is loaded. In 
the case of the valve fitted to the Griffin, the bottom disk 
was originally made as shown at D, Fig. 2 ;  but this form, 
although suitable for a spring-loaded valve discharging into 
the atmosphere, was found not to give sufficient lifting pow­
er to overcome the resistance of the water in the case of the 
discharge below the water line. In this latter case it was 
found that, when the valve commenced to rise, a good deal 
of power was required to set in motion the water in the pipe, 
and hence a disk was applied having the edge formed as 
shown at E E, Fig_ 1. This form was found to ans wer per­
fdctly, as we have already stated. \¥hile speaking of this 
silent discharge, we may mention also that it was found ne­
cefsary to fit to the pipe an air valve opening inwards to pre­
vent the waste steam pipe, etc. , from being filled with water 
when the blowing-off of the steam ceased. 

Of the remaining figures, Fig. 3 shows one of these valve!! 
loaded with dead weight, and in this case it will be seen a 

COCKBUR1\ 'S EQUILIBR IUM SAFETY VALVE. 
d ifferent form of relieving disk is employed ; while Fig. 4 
shows a spring-load ed valve. Of course other modifications 
can be arranged to suit various circumstances. Altogether 
the valve is a very simple one, and it appears in the recent 
trials to have shown an efficiency which entitles it to special 
attention. 

Sleep, and How to Procore U. 
We read of Bismarck that " his old foe in8Qmnia still 

tenaciously clings to him. He passes whole nights waking. 
At morning dawn, slumber, if not sleep, comes at last, but 
the day finds him weary and unfit for work, yet with moun­
tains of work to get through. " Having paid considerable at­
tention to this important question of being able to procure 
sleep, I venture to record what I know about it .  

The human frame cannot do without sleep. I believe the 
reason is that the mysterious property-for want of a better 
name we call it " vital energy "-gradually leaks out during 
the day. During sleep, the machinery of the body, espe · 
cially the brain, becomes recharged with it. The cause of 
not being able to sleep-I write now of people in good health 

and hard workers with their 
brains-is that the brain cannot. 
so to speak, " go down," but it 
continues to act, more or less. 
My father, when writing the Bridg­
water Treatise, had his own way 
of working. He was an exce�­
sively busy man during t:le day, 
and had only the night hours in 
which he could write. He gener­
ally dined at seven o'clock, and 
immediately after dinner went to 
sleep for two or three hours, He 
then got up, and worked on till 
two or three in the m orning. Just 
before retiring to rest, he took 
some light pudding, or a sand­
wich , with cocoa or milk. Thn s 
he always slept well, as the blood 
was diverted from the brain to the 
stomach. 

I have no hesitation in saying 
that the proper thing to do is to 
go to sleep immediately (or at lea.t 

very soon) after the meal of the day. All animals al ways 
go to sleep, if they are not disturbed , after eating. This is 
especially noticeable in dogs ; and the great John Hunter 
showed by an experiment that digestion went on during 
sleep more than when the animal was awake and going about. . 
This is his experiment : He took t wo dogs and gave them 
both the same quantity of food .  One of them was then al ­
lowed to go to sleep, the other was taken out hunting. At 
the end of three or four hours he ldlled both these dogs. 
The food in the stomach of the dog which had been asleep 
was quite digested ; in that of the one which had been hunt­
ing the food was not digested at all. 

This fact, I think, shows the advisability of going to sleep 
immediately after eating_ This ignored fact always occurs 
to my memory when I see old gentlemen nodding over their 
wine_ Nature says to them : " G o to bed. " They will not 
go to bed, but still Nature will not allow her law to be 
broken,so she sends them to sleep sitting in the chairs. Peo­

into sound slumber. 

ple therefore who feel sleepy after 
dinner ought to dine late, and g.� 
straight to bed when a. sleepy feel . 
ing comes over them. 

Most good folks, however, do th e 
worst possible thing imaginable ; 
they retire altogether into the draw­
ing room, and then to make matters 
worse, they d rink tea and coffee. 
Now I regard tea and coffee when 
taken at night to be poison to cer­
tain constitutions. It is very well 
in the morning, but it i'l very had at. 
night. The reason why tea and 
coffee should not be taken at night 
is that the one contains an alkaloid 
called theine, and the other con ­
tains an alkaloid called caffeillf'. 
These two alkaloids taken into the 
system stimulate the brain and do 
not allow it to go to rest. I speak 
of this matter from experience. 
If I take thoughtlessly a cup o f  
o f  tea o r  coffee after five o'clock ill 
the evening, going to bed about. 
eleven, I cannot go to sleep ; and i f  
the brain does fal l asleep, the alka-
10id will wake it up in about an 
hour or two. SI6('plessness, there­
fore, is usually caused by tea or cof-

fee, though strange to say that tea 
and coffee actually send some people 

I well recollect th� late Dr. ·Wilberforce, then Bishop of 
Oxford, tel ling my father, then most actively engaged as 
Dean of Westminster, of his patent way of going to sle ?p.  
It is better than the oldfashioned prescription o f  watch ing­
sheep j umping through a hedge one after another, ships 

. the boiler of the steam yacht Griffin,  this boiler being worked 
at 60 1bs. pressure, and hA.ving three furnaces containing 50 
square feet of fire grate area. The steam escaping through 
the valve was not discharged freely into the atmosphere, but 
was led down through a pipe and discharged through the 
vessel's side below the water line. 

• ••• • sailing out to sea, etc. The Bishop'S prescription was to rc-
BRITISH iron rails have ' ceased for the time to be an article peat very slowly the vowels A E 1 0. In doing this, tll ey 

of American consumption. About $6,500,000 worth of were to be faintly pronounced with each inspiration and ex­
British rails were imported in. 1874, but they were all, or piration. It will be found easy to do this without moving 
nearly all, steeL The change is very great and sudden, for the l ips, but the vowel U must not be pronounced, for to' do 
in 1872 (;mr imports of British rails amounted to $24,000,000, this the· museular action of the lips necesS"arily takes place, 
and in 1873, to $12,000,000 . . Notwithstanding the great fall · and sleep comes not. I advise my readers' to try this ·plan. 

Notwithstanding this arrangement of the discharge, and 
the large fire grate area, this valve was found capable' of pre­
venting any accumulation of steam pressure beyon4 that "to 
which it was loaded: The manner in which this result is 
obtained is as follows : Referring to Fig. 1, it will be seen 
that the safety valve proper, B B, is an ordinary valve with 
feather guides and bearing upon a narrow flat seat. . Below 
the flange carrying the seat of  .the valve is formed a cha1l1. 
ber, C, and the feathers of the valve are prolonged down. 

in iron since 1872, the decrease in quantities is no greater . � I once heard of a 'midshipman who complained that· 'he 
than that in values, which is owing to the fact that lallt 'year could not sleep at night bec\use there wereuo -waves dallhi�g 
we imported only steel rail�, which will last a great many again!!t the sides of the shl:p. To this noise he had so many 
years, while in 1872 we imported the cbeapest and poorest . months been accustomed that he could · nOt sleep without 
iron to be found in England. the familiar lOund. He asked hili mother to da.h paill! o� 
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water against his bedroom door till h e  went t o  sleep. I 
was once told, when on a salmon inspection, that a cer­
tain miller could sleep so long as the continued whirr of the 
mill wheel was going on, but directly the noise stopped he 
awoke. 

The deepest sleep is always just before dawn. It is, I be. 
lieve. probable that some change takes place at this time in 
the atmospheric condition, as the hour just before dawn is se· 
lected by savages to make their attack, and it is at this time 
also, I believe, that a great proportion of children are born. 
\Vhen staying at a country house, unfortunately, the visitor 
not accustomed to country sounds gets often woke up. The 
abominl1ble cocks begin their horrible crowing, called, in 
Herefordshire, " cock shoot." I recollect on one occasion, 
after the wretched cocks had gone from the fowl house to 
feed, I fell asleep, and then there came a most awful cry of 
agony ; in fact, the farmer killed a pig under my window­
enough to wake anybody. This pig was most vociferous, 
but as he was immolated in honor of my arrival, I could not 
say much. 

My monkeys always get sleepy when the gas is lighted in 
my study, where I and my monkeys always slt. This room 
was once called by the servants the " Master's room " ;  but 
I found out lately, by accident, that they now call ii the 
" Monkey's room." This is Darwin going backwards I 

Dogs, likewise, will sleep at night if they can ; cats, I ob­
serve, are sleepy in the morning, the reason being that the 
wretches have been out all night, and, of course, feel very 
seedy in the morning, and doubtless their heads ache some­
times ; and it serves them right if they did, considering the 
row they make, fighting and caterwauling I I have strong 
reasons to think that my own black cat is president of a free 
and easy club, for they hold their meetings among the ruins 
of the C{)losseum at the back of my house. This a regular 
" cattery." All the stray cats in the Regent's Park and the 
neighborhood come here to arrange family matters'; some· 
times they come into a back cellar where I keep skeletons, 
casts, etc. , and kindly supply me with a fine lot of kittens, 
which I convert into skeletons,' casts, etc. I confess I do 
not know how to get rid of caterwauling cats. Will any 
one ten us ? 

I now venture to suggest a new but simple remedy for 
want of sleep. Opiates in any form , even the liquor opii 
8edat. ,  and chlorodyne, will leave traces of their influence 
the next morning. I therefore prescribe for myself-;and 
have frequently done so for other8-0nions : simply common 
oinions raw, but Spanish onions stewed will do. Everybody 
knows the taste of onions ; this is due to a peculiar essential 
oil contained in this most valuable and healthy root. This 
oil has, I am sure, highly soporific powers. In my own case 
they never fail. If I am much pressed with work, and feel I 
shall not sleep, I eat two or three small onions, and the ef­
fect is magical. Onions are also excellent things to eat 
when much exposed to intense cold. Mr. Parnaby, Troutdale 
Fishery, Keswick, informs me that, when collecting salmon 
and trout eggs in the winter, he finds that common raw 
onions enable him and his men to bear the ice and cold of 
the semi-frozen water much better than spirits, beer, etc., 
The arctic expedition, just now about to start, should there­
fore take a good stock of onions. Finally, if a person can­
not sleep, it is because the blood is in his brain, not 
in his stomach; the remedy, therefore, is obvious : call 
the blood down from the brain to the stomach. This is 
to be done by eating a biscuit, a hard boiled egg, a bit of 
bread and cheese, or something. Follow this up with a glass 
of wine or milk, or even water, and you will fall asleep, and 
wlll , I trust, bless the nallle of-Frank Buckland, in Land 
((nd Water. 

•••• • 
ANILINE �olors can be used to impart to paraffin candles 

most beautiful red, purple, and violet tints. 

The Flight of Birds. 
1'0 tM Editor of the Scientific American: 

u, 

The ability (possessed by some birds) of hovering or reo 
maining fixed over a given point during the prevalence of a 
breeze, and that, too, without any apparent motion or exer· 
tion, has ever been a fruitful theme for speculation. Some 
regard it as a phenomenon beyond the penetraticn of the hu­
man mind, while others refer it to the positive and negative 
forces of electricity, to the fact that the bones of the bird 
are hollow, or to some other cause. The most recent publi· 
cation pertaining to this subject is an elaborate work by J. 
B. Pettigrew, M. D. , who has long been regarded as an au· 
thority in the old , world. Though one hundred pages are 
devoted to " progression through the air, " I think only one 
reference is made to the subject of hovering. On page l l1i, 
he informs us that the hawk, when hovering, sustains his 
body " by the action of his wings." But the modU8 operan· 
di and mechanical principles involved are not explained. 
Neither is it possible to deduce them from the results of any 
of his experiments. It is to be regretted that the learned 
gentleman was not a little more explicit on a point that is  
quite as remarkable as anything relating to the subject of 
which he treats. 

I submit a solution on simple mechanical principles, which 
illustrates not only bow a bird may remain fixed in a current 
of air, but explains other equally well known facts, name· 
ly, how it can rise or fall in a vertica.l llne, or move ahead or 
back, to th e right or left, in a borizontal line, and that, too, 
without tbe expenditure of muscular force other than may 
be necessary to keep its body poised in a proper position. It 

is based on the fact that the course of tbe wind over the sur­
face of the earth is not always horizontal, but sometimes in. 
clined upward. That becomes evident wheB we reflect that 
winds are caused, primarily, by unusual heat in the air in a 
given locality, causing it to rise, and giving the surrounding 
air a tendency to rush in to fill up the space, the same cause 
imparting both an onward and an upward movement. This 
may be illustrated on a small scale by a burning gas jet, 
which beats the air, causing it to rise. If the air in the 
room be permeated with smoke, or any suhstance by which 
its motion can be discerned, it can be Been that, as the air 
rushes in to feed the fiame, the smoke moves with an up' 
ward inclination. If this be not true of winds (under some 
circumstances at least), how is it possible to account for sand 
being carried by wind into a second story window, or tbe 
cinders of a volcano 1 ,000 miles out to sea, or a stick of tim· 
ber, one foot square and twenty feet long, being raised from 
the ground and carried a long distance through the air duo 
ring the passage of a tornado ? These results could not be 
produced by horizontal air currents. With this understood, 
we have but to apply the law relating to the parallelogram of 
forces in order to comprehend the annexed sketch, illustrl1-
ting various mysterious movements in the flight of birds. 
H H' represents a horizontal line, e G a  vertical line, and e 
the centers of gravity and of resistance, which coincide. w e  
represents the direction in which the wind is blowing, and 
C W', the direction in which it is reflected from the under 
surface of the bird's wing. The resulting pressure or thrust 
of the wing will be at right angles to itii s urface, or in the 
direction of the line, C T. 

Another force is brought to bear on the bird. It is the 
force of the wind against its body, and is exerted in the di­
rection of the line, e F. This fOlce we wlll suppose to be 
to the thrust of the wings as 2 to 7 ; yet It iii not essential 
j ust what the ratio is. The resultant of these two forces, 
e F and C T, will be exerted in the direction of the line, C 
R. If the wind be blowing so as to p roduce a force of 2 
ozs. in the direction of the line, C F, the line, C T, will re­
present a force of 7' ozs. , and the line, C R, 8 OZS. , that be · 
ing the comparative length of the lines forming the parallel. 
ogram, C F R T. This re8ultant force, C R, being exerted 
in a vertical d irection, and the weight of the bird being 8 
ozs . , there will be an equilibrium between the two fOlces, 
and the bird will remain suspended as in hovering. 

Should the wings of the bird be expanded so as to present 
more surface, or should the wind increase in force, then the 
resultant force will be greater than 8 ozs., and the bird will 
move upward in a yertical l ine ; but if the wings are con­
tracted so that the force of the wind on them is diminished, 
and the resultant force is less than 8 ozs. , then the bird will 
descend in the same vertical line. 

Should the angle which the wings make with a horizontal 
line be increased, the direction of the resultant force, C R, 
will not coincide with a vertical l ine, but will incline for· 
ward of it, and the bird will move forward in a horizontal 
line. The movement will then correspond to that of a close­
hauled yessel sailing near the eye of the wind, the weight of 
the bird serving as a fulcrum, and corresponding to the keel 
or centerboard of the vessel. 

If the angle of the wings be diminished so that the dire('.· 
tion of the resultant force inclines aft of a vertical line, the 
bird will move backward in a vertical line, provided that 
the magnitude of the resultant force be 8 ozs. 

If the body and wings of the bird be careened to the 
right, BO that the direction of the resultant force inclines to 
the right of a vertical line, the bird will move to the right 
in a horizontal line ; but if the bird be careened to the left, 
then the motion will be reversed. It will be seen from the 
above that the movement is dependent on two conditions, 
namely. the ability of the bird to control the amount of the 
resultant force by increasing or diminishing the expanse 
of its wings, enabling it to rise and fall in a vertical 
line, and, secondly, its ability to control the direction of 
the resultant force by altering the inclination of its wings, 
whereby it is enabled to m<>ve to any point of the com· 
pass in a horizontal line. By a proper combination of those 
conditions, an infinite variety of e,volutions and me.nmuvers 
can be performed, but an explanation of these is more com­
plicated. 

The sketch is not intended to be in proportion or to repre­
sent positions accurate!y, but only the general application of 
principles. F. G. FOWLER. 

Bridgeport, Conn. 
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PIDdlDIr the Meridian. 

To tM Editor of tM Scientijlc American: 
I have used for the above named purpose, while surveying 

the experimental line for the original Pacific Railroad thirty 
years ago, a simple expedient, of which I send you a sketch . 
A is a board about two feet square, placed level on the 
ground and secured by pegs ; near the southerly corner a 

staff, B. is raised perpendicularly. On the top of B is placed 
in a slit a piece of tin, C, having a small hole in it ; this tin 
is placed nearly at right angles with the rays of the sun at 
noon. A plumb line is passed through the hole in the tin, 
and the point, E, is marked. From this as a center, a num­
ber of c�ncentric lines are marked on the board. Towards 
noon, the sun's rays. passing through the hole in the tin, C, 
will pass over the board from F to G,as shown by the dotted 
line. If, before noon, the point be marked where the shadow 
crosses one of the concentric lines, say at I, and again where 
it passes the same line after noon, at K, and if a perpendicu .  
lar b e  raised from the points, K and I ,  a t  M ,  then a line 
drawn from E through M gives the correct meridian. 

Thus any person can lay out the true meridian ; and the 
yariation of the compass from the true north can be ascer­
tained with the greatest nicety, a point of the highest impor. 
tance to surveyors, as the variation of the needle is, in most 
places in our western States,an uncertain quantity. 

JOSEPH A. MILLER. 
- - -

[For tbe Sclentldc American. )  
THE PAUlS O F  THE AJrIAZONS. 

BY PROFESSOR JAMES ORTON. 

Palms, bananas, and ferns are the three forms of special 
beauty peculiar to a tropical forest. Of these, the first give 
the most striking, as well as the most graceful, feature to 
the landscape. The elegance of the tall,  slende.r stem, rough 
with the scars of fallen leaves, but branchless and symme. 
trical as a column, and the luxuriance of the feathery or 
fan-like foliage tossed out of the summit, compel admiration 
which no amount of familiarity tends to diminitth. 

It iii usuaUy supposed tlaat the palms tower oyer all th� 
other trees, their crowns standing so far above the surround­
ing vegetation as to give Humboldt's idea of " a  forest above 
a forest. "  Along the Aea coast and river banks, this is true ; 
but within tl,e virgin forest, the loftiest palms rarely E'xceed 
the aversge hight of the exogenous trees. The highest may 
measure 130 feet, while the Brazil nut tree stands 200 feet.  

Palms have a wonderful development of the organs of 
fructification, a smgle individual bearing hal f a million of 
flowers. Yet the number of trees representing a species ill 
not in proportion. This is mainly due to the fact that the 
fruit i8 frequently aborted, or forms the food of hosts of ani­
mals, insects, birds, and mammals. Even man depend,. 
upon the palms for many important products-wood and 
leaves for hahitations, bark and leaves for cloth and cord· 
age, buds and fruit for food. The Indians call the miriti the 
" tree of life. " 

At the bel,rinuing of this century, only twenty.three spe 
cies of palms were known to the scientific world.  Now, 
mainly through the labors of Humboldt and Bonpland, Splx 
and Martins, Poeppig, Wallace, Spruce, Wendland , and 
Griesbach, in the new world, and of Blume and Griffith in 
the old, we distinguish nearly 600 species. These belt the 
earth between the latitudes of New Zealand and South Car­
ol ina. Humboldt was right in calling South America the 
:�: ost beautiful portion of the palm world . Certainly it 
Jields to no continent in exuberance and variety. Europe 
has but one species, and Africa comparatively few ; India is 
the only rival. There are 273 American forms, and proba­
bly 75 of these are peculiar to the Amazonas. 

Palms have small power of migration : and it does not ap. 
pear that any species is able to cross the ocean without the 
aid of man. They are distributed between the sea shore 
and the altitude of 11 ,000 feet. A few species range from 
the roots of the Andes across the whole plain to the Atlantic ; 
but many are restricted to certain tributaries-to the Lower 
Amazons, the Solimoens, or the Maraiion. Palms are far 
more abundant on the east than on the west side of the An­
des, and the species are entirely distinct. 

The following are the most important palms observed in 
ascendlng the Amazons and its chief afHuents. The tirst two 
are fan-leaved ; all the rest have feathery leaves. 

Miriti, so called in Brazil, the Achulil of !'eruvianl!J, the 
Mauritia ftuxu�a of SCIence, is the most universally distri­
buted palm in the valley, abounding from the shores of the 
Atlantic to the altitude of 3,000 feet on the Andes of Peru, 
Ecuador, and New Granada. It is distinguished from all 
others by having both fan-shaped lea .... es and scaly fruits. It 
is a social palm" forming groves along tbe low shores at the 
mouths of tributaries and IJ.bout swaml'y lakes. It is always 
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a conspicuous object, the smooth stem often rising one hun 

dred feet, and bearing enormous spreading leaves and clus­

ters of egg-shaped . reddish fruit, resemuling pine cones. The 

epidermis of the leaves furnishes a useful fiber, the orange 

pulp of the fruit is eaten by the Indians or made into wine, 
and the farinaceous pith yields a kind of sago . 

stem is of moderate hight, and the leaves, in circles of fi ves, 
spread slightly, forming an opE'n vase. 

Bombonaje, or OarludlYOica palma-ta" the young, un expanded 

leaves of which are so largely used at Moyobamba and Guay­
aquil In the manufacture of Panama hats, is called a palm, 
but is more properly a screw pine. It has no stem ; the leaves 
are long, slender petioles, springing frum the ground . The 
leaves are about two feet long, fan -shaped and four-parted, 
each segment being again ten-cleft ; so that when folded in 
venation ,  each segment on its own rib, there are eighty lay­
ers in a young leaf. It occurs only on the slopes of the An­
dell. (See engraving on this page. )  

Yagua, the attaba Humboldtiana, upon which the great 
German traveler said Nature had lavished every beauty of 
form. The smooth, ringed, slender stem rises from twenty 
to forty feet high, and its leaves, about six in number and 

over thirty feet long, spring almost vertically into the air, 
but arch over at the end s. The pinnlll are arranged vertical ­
ly, not horizontally as in other palms, and number some t wo 
hundred pairs in a single leaf. 

Assai, or Euterpe oleracea, is very common, and is the first 
palm , after the miritl, which arrests the attention of the tra. 
veler. Its tall , straight, slender stpm , rising from 75 to 100 
feet, its curious cab lJage top (a long cylindrical leaf sheath), 
and i ts arched, plume-like foliage, eight or nine feet long, 
trembling in the gentlest breeze, give a peculiarly picturesque 
feature to the views on the Lower Amazons. Its leaves con­
!'i�t of 78 pairs of leaflets. The tree grows on moist soils 
f,'um Para to Teffe. 

Paxiuba of Brazilians, the huacra-pona of Peruvians, and 
t.he friartea, eXO'/'rldza of botanists, is equally abundant at 
the mouth of the great river and in the moist valleys of the 
Andes. It is easily recognized by its buttressed stem, that is, 
supported on a cone of emersed prickly roots resembling the 
spoken of a hal f opened umbrella, so that the h ee looks as if 
standing on stilts. It is about forty feet high. (See engrav­
ing on page 354, vol. XXIX. ) 

Barrigtida, called tarap6to in Peru, is the ireartea 'lJentri· 
rosa. It is distinguished from all other palms by a curious 
swelling midway up its trunk. It is a solitary palm, rising 
from 60 to 100 feet. It is also buttressed , the cone of roots 
sometimes standing twelve feet high. The leaves, usually 
six in number, are eighteen feet long. Itgrows on lands not 
inundated, and ranges from the Rio Negro to �,OOO feet on 
the Andes. 

Piassaba is a species of Leopoldinia, which furnishes the 
valuable piassliba of commerce, exported to England for the 
manufacture of brooms and brushes, but used on the Ama· 
zons for cables, for which it is admirably fitted, being dura. 
ble and l ight, not sinking in water. The fiber in young 
plants is nearly five feet long, in old trees not t wo. The tree 
is about thirty feet high, and bears thick, large leaves fi fteen 
feet long , with sixty pairs of leaflets . The stem is 9toUt., 
and covered with a pendulous, brown, hairy beard, whi ch is 
the fiber used. It is found only far up the Rio Negro. 

Bussu, or 'fTUl,nica'ria· saccifera, common about the mouth 
of the Amazons .  look;! at a distance like a rigid plantain, 
bearing immense, stiff, simple leaves, of a pale green color, 
and t wenty.five feet long by six feet wide. The stem is not 
over twelve feet high. 

Bacciiba, or G!nocarpu8 distkhua, is a stately, elegant tree, 
sixty feet high , with a straight, smooth stem, and a flattened 
crown of a dark green color. The leaflets a re numerously 
and strongly plicate. The large bunches of oily fruit, weigh­
i ng thirty pOUI1d s, are used , like those of the assaI , in making 
a beverage. The baccaba grows on the Brazilian Amazons. 
Another species, called patana, is a giant among the palms, 
standing from 80 to 100 feet, with leaves nearly half that 
l ength . The veins of the leaves furnish the Indians with 
+he needle arrows for their blow guns. 

Jupati, or rapl,ia t(�dige1>a, is famous fOf its long, shaggy 
leaves. which measure from forty to fifty feet. It is the only 
fruited palm in America that has pinnate leaves. It belongs 
to the lower part of the Amazons. 

Pupunha,  or peach palm, bcu:triB gosfpaes, is one of the 
most beautiful and useful of palms, growing generally in 
clusters from sixty to ninety feet high, and thickly anned 
with prickles. Its numerous, curling, drooping leaves, seven 
feet long, have from sixty to seventy pairs of leaflets point­
ing in all directions . Under the deep green vault hangs the 
huge cluster of fruit, yellow and red when ripe, about seven­
ty .five in number, and making a load for a strong man. It 
is nowhere found wild, although an uudoubted nati ve, but 
is seen in cultivated spots along the whole river. The Pe · 
ruvians call it pisho.guayo. Many other species of bactris 
occur, but they are all dwarf palms, and form a considerable 
portion of the undergrowth in recent forests. 

Tucum of Brazilians, cambira of Peruvians, is Lhe (tst'ro­
ool'Ull'ln 'lYUlgare, a common forest palm, with a stout trunk 
from fifty to si xty feet high. The closely set leaves stand 
erect, broom.like, at the head of the stem. From the cuticle 
of the fronds are made the strongest mats, hammooks, nets, 
and twine on the Amazons. 

Jauarl, belonging to the same genus as the last, hI one of 
the commonest palms along the banks of the Middle and 
Fpper Amazons, and the clustered, rather slender, but very 
prickly stem!:!, about thirty feet high, contribute to give a 
forbidding and monotonous aspect to the low, inundated, 
sandy shores. It bears an excessively hard nut . 

Murumnru, another a8trocarlJum, abounds particularly 
along the banks of the Maranon. It rarely exceeds fifteen 
feet in hight, but it carries a graceful head of long, pinnate 
leaves, and formidable spines. A spiny relative, on the 
Lower Amazons, is signiJicantly called mnnblica, or " wake 
np !"  

Inaja, or Maximiliana regia, is  a fine feathery palm, quite 
common in the primitive forests along the whole river, but 
most eonspicuoul!! up the Rio Negro, where it is called coeu­
rita. Its large spathe is used as 8 readymade baSKet. The 

Urucuri , or attaba excelsa, common to the Brazilian Ama­
zon, has a smooth, columnar stem, nearly fi fty feet high, 
and broad leaves with symmetrical, rigid leaflets. The fruit 
is burnt for smoking rubber. Another species, the stemless 
curua, grows on the Tapajos and Negro, and its fruit con 
taios milk. 

Cocoanut, the well known cocos nucifera, is limited to the 
Atlantic end of the Amazons, and must be cultivated. As 
far inland as Manaos it grows, bnt will not fruit. 

Ivory palm. There are two species of this so· called palm, 
the pllutelepluLS maCirocarpa, or polo-ponto, and the smaller 
p. mic'I'ocarpa, or yarlna, both growing along the east side of 
the Andes ; and both are different from the Guayaquil species , 
which has a high trunk . The 8eeds yield the.vegetable ivory 
of CQmmerce. 

• ••• • 
THE SCREW PINE OF THE AlIAZONS. 

OUf engrnvir_g exb ibits a characteristic specimen of the 
tropical vegetation of South America. Palm-like as the fa· 
liag4i is, the pl ant is one of the screw pines, contained in 

8'1'E.'tlLESB SCREW PINE (Carllldot>ica 1IllmU1s). 
the onlel' pan danrtcetJ'. The specimen, ueing of dwarf growth, 
is altogether differtmt from the climuing varieties, to which 
its obvious aerial roots would indicate its close relationship. 
The leaves are of a fine dark green ; and the flowers, which 
are inconspicuous , are of the mon<pcious tribe, having the 
stamens and pisti ls on separate flowers on the same plant 

•••• • 
Tougbened Glass. 

About seven yE'ars since , M. Prancois de 10. Bastie, a 
Fre"lch engineer, after long and patient investigation into 
the subject, discovered a simple means of rendering glass 
practically nnbrittle, and at the same time of preserving its 
transparency. Broadly stated, it consists in heating the glass 
at a certain temperature and plunging it while hot into a bath 
consisting of a heated oleaginous compound. There are, 
however, many conditions in connection with the details of 
the process upon which a satisfactory result depends, and 
the neglect of any, even in a I!light degree, constitutes the 
difference between success and failure. Thus, the glass may 
be underheated and will not be susceptible to the effect of the 
bath , or it may be overheated and it will then lose its shape, 
or, again , it may be rightly heated and yet ue spoilt in the 
course of transference to the bath. Moreover, the oleaginous 
constituents of the bath and their temperature have an im­
portant bearing upon the nltimate result. These and 
numerous other points of detail have all been satisfactorily 
settled by M. de 10. Bastie, who has designed furnaces and 
baths by means of which his toughening process can be 
carried out practically without fear of mischance. The time 
occupied in the actual process of tempering is merely nominal, 
for directly the articles are brought to the required tempera­
ture they are plunged into the bath and instantly withdrawn. 
The cost of tempering, too, is statdd to be very small. 

The physical properties of the material become altered in 
a very remarkable manner. To this singular fact we can 
testify, from the inspection of a number of toughened glass 
articles at the offices of Messrs. Abel Rey and Brothers, 29 
Mincing lane, the representatives of M. de la Bustie in 
England . In these articles, which consisted of watch glasses . 
plates, dishes, and sheet glass, both colored and plain , 
neither transparency nor color is affected at all, and the ring 
or sound only slightly. These articles, some of them being 
exceed\rgly thin-were thrown :Lndiscriminately across a room 
against a wall and fell spinning on the deal floor. 'Vater 
was boiled in a saucer over a fire and the saucer was quickly 
removed to a comparatively cold place, and was unaffected by 
the sudden change of temperature. One corner of a piece of 
glass was held by the hand in a gas flame until the corner 

became exceedingly h<-t, but the heat was not communicated 
to the other portion of the glass, neitMr was it cracked from 
unequal expansion. A comparative experiment was then 
made with a piece of ordinary plate glass and a similar piece 
of toughened glass, In order to show their re�pective powers 
of resistance to fracture from the force of impact by a falling 
weight. In each ca8e the glass was about 6 inches square, and 
was placed in a frame, the weight being dropped upon its 
center. \Vith the ordinary glass, a 2 ounce brass weight, 
falling on it from a hight of 12 inches and 18 inches respec· 
tively. did no damage, but at 24 inches the glass was broken 
into several fragments. \Vith a thinner piece of toughened 
glasB, no imprel:lsion waF; made by the same weight fall ing 
from hights ranging from 2 feet to 10 feet, the weight simply 
reboundmg from off the glass. An 8 ounce iron weight, tried 
at 2 feet and 4 feet respectively , gave similar results. Upon 
th(' hight being increas4id to 6 feet, however, the glass broke. 
But here another singular result was prod uced ; instead of 
breaking into about a dozen pieces, as did the ordinary glass, 
it was literally smashed to atoms. The largest fragments 
measured half an inch in length and breadth, and these were 
easily reduced uy the fingers to atoms varying in size from 
that of a pin 's point to that of a large pin's head. The lines 
of fractures in the fragments presented to the eye the appear· 
ance of irregular lace work, and these lines were, moreover 
apparent to the touch, but more palpably so on one side of 
the glass than the other. \Vhich of the two sides was the 
one that received the first impact of the blow, we were not 
able to determine. Another peculiarity is that the edges of 
the fractures are by no means so sharp, and therefore capo.· 
ble of causing incised wounds, as are those of oIdinary glass. 
It would seem that the toughened glass possesses enormous 
cohesive power ; but that if the equilibrium of the mass is 
disturbed at any one point, the :listurbance or disintegration 
instantly extends th roughout the whole piece, the atoms no 
longer possessing the power of cohesion . 

Of the practical nature of M .  de 180 Bastie's unique discovery, 
there can be no qU'lstion whatever, nor can there be any 
doubt of its value in the arts, sciences, and manufactures. 
The appl ications which suggest themselves are innumerable ; 
and above and beyund the usefulness of the proce ss with 
regard to articles of domestic use, come important considera­
tions affecting the applied sciences, eSJWcially in connectiun 
with chemical manufactures and similar industries, where a 
material, alike uninfluenced by the action of heat or acids, 
has been so long and so vainly sought for-notably in con· 
nection with vitriol chambers in the manufacture of sulphuric 
acid , and for piping in chemical works. For the present 
there remains one purpose to which toughened glass CIlnnot 
be so ensily applied, and that is to window glazing in odd 
sizes, inasmuch as it cannot be cut by a diamond or othe r 
ordinary means. Our glaziers will therefore have 1\ respite, 
but we cannot give them much hope that it will prove a long 
one, as experiments of considerable promise are being con· 
ducted with the view of wIving tlis problem. Moreover, 
the glass can be cut to the proper sizes before tougheniDg if 
desirable. The glass, however, is readily engraved , either by 
fluoric acid in the usual way, or by Mr. Tilghman 's flegant 
sand blast process. It can be easily polished , and it can also 
be cut by the wheel, as for luster work and the like.-Lo/ldon 
Times. 

• ••• • 
American Geol:rapblcal Elevations. 

As geographer in the Rocky Mountains Expedition under 
the charge of Dr. F. V. Hayden, Mr. Jas. T. Gardner found 
it necessary to fix upon some datum point to serve as a base 
for the reckoning of altitudes, and met with a first d ifficu lty 
in the different altitudes assigned to Denver, Colorado, they 
diverging between 200 and 300 feet. To eliminate the error, 
he undt>rtook the " reconstructing of all possible lines of 
level from the ocean to the Rocky Mountains, using only 
official reports by engineers, and checking them uy personal 
examinations of their note books and working profiles when · 
ever practicable. " The following are a few of the levels 
ascertained 

Mean level of Lake Ontario above mean tide level 
Lake Erie . . . . . . . . . . . . . . . . . . . . . . .  . 
Lake Huron . . . . . . . . .  _ . . . . . . " , , ' . 
Lake Michigan . . . . _ . . . . . . . . . .  , , ' . 

Low wa'er in Ohio at Cincinnati . . . . . . . . . . . . . . - . 
Cairo city base, ordinary low ,,"ater _ . . . . . . . . . . . . 
Saint Louis directrix . . . . . . . . . . . . . . . . . . . . . . . . . . _ 
Omaha, low water base of U. P. R. R. . . . .  , . ,  . .  . 

depot grounds . . . . . _ _ _ _ _ _  " . . . . . . . . . . . .  
Denver, Col . ,  O. P .  & K .  P .  R .  R. passenger depot 
Cheyenne, U. P. passenger depot . . . . . . . . . . . . . .  . .  
Gol den,.· Colorado . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . 
Ogden, Utah, depot t rack . . . . . . . . .  _ : . . . . . . . . . . . . 
Pike's Peak . . . . . . . . . . . . . . _ . . _ . . . . . . . . . . . . . . . .  . 

feet. 
249 '99 
573 -08 
58[) '99 
58U -15 
440 -00 
291 '23 
429 -29 
977 00 

1,060 '40 
5 ,106 '58 
6,075 '28 
5,728-1)8 
4, 303 -30 

14, 148 66 

The level mean tide at Albany, N. Y. , above mean tide at 
New York city, was taken at 4'84 feet, as ascertained by the 
Coast Snrvey. A few others of the hights ascertained are ' 

Quebec . mean tide level . . . . . . . . . . . . . . . .  , . . . _ . .  
Montreal , summer water level . . . . . , . .  _ . . . _ . . .  - . 
Lake Champlain, mean level at \Vhitehal1 _ . . . . , . 
Pittsburgh, Pa. , low water in river . . . . . . . . . . . . .  . 
Louisville, Ky. , low water above Falls, about . . . . 
New Albany, Ind . ,  low water in 11l57 . . . . . . . . . . . . 

I I  depot of L. N. A. & C. R.  R. · . 
Rock Island, Ill., high water in MissiSSippi in 1852 
Terre Haute, Ind. , high water in Wabash . . . . . . . , 

ordinary water . . . . . . . . . . . . . ' . 

Mount Lincoln, Colorado . . . . . . . . . . . . . . . . . . . . . . . . 

feet. 
15 '8'; 
30 '00 

1 00 ' 84 
699'20 
404 '00 
379'75 
451 '75 
566-68 
485'55 
467'45 

14,296 '66 
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IMPROVED WATERR WHEEL GOVERNOR. 

The water wheel governor herewith illustrated is one 
which has been in practical use for some years, meeting with 
a wide -spread success. It has, however, been made the sub­
ject, from time to time, of various modifications, tending to 
simplify iti! form and add to its strength and general effi­
ciency. The engravings, Figs. 1 and 2, represent the inven­
tion in two different forms, in both of which the manufac­
turer has combined the latest improvements. 

The mechanism will be understood from the sectional 
view, Fig. 3, in which A is a vertical shaft, which, driven by 
a pulley shaft and bevel gearing, revolves the balls. The 
latter actuate the rollar, B. in the ordinary way, and the col-

J ,1tuti£i , �mtri'Ju. 
Recent Researches In A rtificial Licht Cor 

Photography. 

We recently adverted to a new and brilliant light, said to 
be utilizable for photographic purposes, and based on the 
employment of binoxide of nitrogen and sulphide of carbon. 
MM. Riche and Bardy have racently conducted a series of 
experiments upon this and oth3r modes of illumination,with 
a view of determining whether it was the carbon or the sul­
phur which gave to the light its photogenic properties, and 
as to whether it were possible to condtruct a lamp simpler in 
form and free from the danger of explosion incident to the 
use of the gases above named. The result of their investi­
gations shows the following comparative statement of photo­
genic power : Oxyhydric and Drummond light, 1 ;  zinc burn-
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add gradually, stirring constantly, 3 parts of aqua fortis, or 
enough to prevent the glue hardening when cool . 

• ••• • 
A New Fat and a New Source oC Borax. 

In the course of  a new work recently written by Mr. Arthur 
Robottom,of Birmingham,Eng. , entitled " A Visit to Strange 
Countries in Search of New Products," the author describes 
the curious " mutton birds " of the Pacific coast and i sland ; .  
These birds burrow in the ground l ike rabbits, and are re ­
markable for their fat, which, the writer thinks, might be 
rendered available for lubricating purposes, inasmuch as it 
has a viscosity approaching to that of the oil which is found 
in the head of the spermaceti whale. The present scarcity , 
and high val ue of sperm oil give great importance to any 

WALSH'S CHAMPION WATER �WHEEL GOV ERNOR'= 

lar in turn works the bell cranle , C. 'fo the bell crank is 
pivoted the connecting rod, D, which is similarly connected 
with the shield, E. This last is either a disk or a sector 
toothed wheel, F, and is provided in either case with a notch 
at the bottom, as shown in Fig. 3. 

With each revolution of shaft, A, an eccentric, G, through 
the rod, H, reciprocates the gravity pawls, I, one or the other 
of which engages the toothed wheel, F, according as the 
notch in the rim of the shield permits the engagement. As 
the collar, B, moves up and down with variations of speed, 
the shield is moved, by the connecting rod, D, above de­
scribed, so that the notch in the shield allo ws of the action 
of the proper shaft. The toothed wheel, F, is fixed to the 
shaft, J, which is connected to the gate shaft by bevel gear­
ing. 

It is obvious that, when the notch in the shield stands 
mid-way between the pawls, I, neither of the pawls can act. 
Advantage is taken of this to l imit the hight to which the 
gate can be raised by the governor. A nut and arm, K, run 
'in a thread cut on the shaft, J, Fig. 1 . The arm carries a 
pin, L. By the continued action of the pawl that raises the 
gate, the nut, K, is run along the thread on J, till it finally 
abuts against a shoulder turned on the shaft, and then turns 
with the shaft. At the same time the pin, L, is brought un 
der a lug, M, formed on the hub of the shield. The shield 
is thus turned so as to bring the notch to the center, where, 
as neither of the pawls can act, the gate cannot be further 

raised. As soon as the speed of the general shafting, to 
which the governor is belted, increases, the action of the col­
lar, B, and bell crank, C, Fig. 3, moves the notch of the cen­
ter so that the proper pawl to lower the gate acts as before. 

Fig. 2 represents a governor made to act by two eccentrics, 
two systems of pawls, and two toothed wheels, so as to raise 
or lower the gate faster than the single system will : this style 
of governor being designed for certain turbines, the gates of 
which are operated with screws which require many turns to 
open or close the gate. 

A friction brake, N, Fig. 1, is employed to hold the shaft, 
J, from turning back, as it will in some eases during the in­
tervals between the impulses imparted by the pawls. 

There is little to he added relative to this invention other 
than to note the fact that over 500 are now in use. It pos­
sesses the important advantages of simplicity and, durabili­
ty, and, according to the manufacturer, it is adapted to meet 
the requirements of all kinds of wheels under every circum­
stance. 

Further particulars may be obtaIned by addressing Mr. A. 
Walsh, Cambridge, New York. 

ing in oxygen,4 ; magnesium lamp, 5 ;  binoxide of nitrogen 
without sulphide of carbon, 6, and a jet of oxygen delivered 
upon sulphur, 8. From this it appears that the mixture of 
binoxide of nitrogen and sulphide of carbon is useless, 
since the simpler light last mentioned is more advantageous. 
The fumes of sulphurous acid arising from the latter are easily 
conducted away by a bell placed above the fiame, communi­
cating with the chimney of the apartment and so producing 
an upward draft. 

--------�.� .. � .. ---------
U8efnl Recipe. Cor the Shop, the Household, 

and the Farm. 

A simple method of determining the quantity of cream in 
any sample of milk consists in agitating the milk in a gradu­
ated glass tube with its bulk of ether for four or five min­
utes. Add alcohol in volume equal to that of the milk, and 
shake for five minutes. Place the tube vertically and al­
low it to rest for a brief period, when the oily matter will 
rise to the surface so that its amount may be read off on the 
scale and the percentage easily computed. 

A good varnish for maps is made of 1 ounce Canada balsam 
and 2 ounces spirits of turpentine. This is laid on with a 
soft brush, over a thin coating of isinglass previously dried . 

To remove the stains on spoons caused by using them for 
boiled eggs, rub with common salt. 

Oak timber loses about one fifth of its weight in season­
ing, and about one third of its weight in becoming perfectly 
dry. 

To disinfect moldy casks, first wash for about five minutes 
with an alkaline solution of soda, and then soak for one 
or two days with a liquor acidulated with hydrochloric 
acid. 

A wound made by a knife or other sharp instrument-is 
best healed by bringing the edges together and putting on a 
bandage which will not exclude the air. Nature will  work 
the cure, if the person be healthy, much better than any 
salve or ointment. 

A good transfer paper for copying monumental inscrip 
tions and metallic patterns ma.y be made by rubbing a mix­
ture of black lead and soap over the surface of common sil­
ver paper. 

An ox will consume two per cent of his weight of hay per 
day to maintain his condition. If put to moderate labor, an 
increase of this quantity to three per cent will enable him to 
perform his work and still maintain his flesh. If he is to be 
fatted, he requires about four and a half per cent of his 
weight daily in nutritious food. 

The strongest side of a piece of timber is that which in 
its natural position faced the north. 

A good zinc wash for rooms is made of oxide of zinc mixed 
with common size, and applied like whitewash. After it is 
dry, put on a wash of chloride of zinc, which will produce a 
glossy surface. 

Too great care of the health at this period of the year can­
not be exercised. Because a few days are open, bright, and 
warm, all the windows in the house shollld not be thrown 
open, the fires put out; or flannels thrown aside. It is bet­
ter to err on the safe side, and endure the trifli�g discomfort, 
than, by free exposure, to invite pneumonia and other ·dis· 
eases common during the damp weather ci{� i.ate .spring . . . 

To make liquid glue, dissolve 3S' parts of 
'best glue on the 

steam bath in a porcelain vessel, in 36 parts of water. Then 

kind of oil or fat which can take its place for the lubricatioll 
of cotton spindles and like motions ; and hence it is believed 
that the fat of the mutton bird should be carefully tested for 
that purpose. 

The same a uthor mentions a canon in Southern California, 
which leads the traveler to the bed of an ancient lake. On 
this bed is a marvelous deposit of borax, several feet in depth .  
The salt is  found in huge crystals, some as large as  a man's 
fist, and is of remarkable purity. The locality is known as 
Death's Valley, and some of the borax gathered there has al­
ready found its way to the markets. A greater export would 
be made if the road between the deposit and the coast offered 
better facilities for transportation. 

• ••• • 

IMPROVED MEAT TENDERER. 

We illustrate herewith a handy device for rendering tough 
meat tender, intended as a substitute for the \Ulnal practice 
of pounding. The tool consists simply of an assemblage of 
sharpened steel blades, which are inserted in a metal socket 
and held apart by pieces of wood, the whole being confined 
by a set screw at the end of the supporting rod, so that the 
blades are easily removable for sharpening. 

The mode of operating the invention is by drawing .the 
cutting edge over the surface of the meat in various direc­
tions until the stringy portions are thoroughly divided, the 
device being held by a suitable handle, as represented in the 
engraving. 

For further particulars address the Desper Manufacturing 
Company, Barre, Mass. (See advertisement which appears on 
on another page). 

• ••• • 
New verllus Old Seeds. 

Persons, in 'ordering ' their seeds' for spring planting, 
should be sure to obtain them of reliable seed dealers. Seed 
will not germinate if they are too old ; and disappointment 
and delay oftell. result. E:::perience of seedsmen indicates 
that, if properly gathered and preserved, beans will retain 
vitality 2 years ; beet, 7 :  cabbage; 4 ;  carrot, 2 ;  -sweet corn, 
2 ;  cucumber, 10 ; lettuce, 3 ;  melon, 10 ; onion, 1 ;  parsnip 
1 ;  peas, 2 ;  radish, 3 ;  squash, 10 ; tomato, 7 ;  turnip, 4. 
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NEW DESIGN FOR A CONSERVATORY. 

Our readers are no doubt familiar with many graceful 
structures of iron and glass for raising tropical and other 
plants, but the wooden erections for the same purpose have 
hitherto been more remarkable for cheapness and utility than 
for elegance. But there are many localities where iron build· 
ings are not easily obtained, and where the most available 
architect is a capable and practical carpenter. To the inhabi· 
tants of such districts we commend the engraving of a cur· 
vilinear hothouse, built entirely of timber and glass. It is 
the invention and design of 
Mr. Lascelles, a London car· 
penter, who has given much 
attention to the needs of 
horticulture. This original 
and useful plan seems to us 
to effect a revolution in the 
art of hothouse building, 
and a very desirable revolu· 
tion, too. " The curved 
wooden spandrils of the 
roof, " says The Garden, 
" consist each of three 
pieces, bent by steam, and 
very accurately fitted to. 
gether. Although, however, 
the spandrils are bent, the 
glass is not ; and in this there 
is a decided advantage, inas. 
much as a difficulty is often 
experienced in replacing 
broken squares when such 
is the case. The interior is 
divided into t!J.ree compart. 
ments, which afford plenty 
of space, not only for plants 
of comparatively small size, 
but also for the larger forms 
of tropical vegetation." 

. .•. . 

J titutifit �mttitau. 
comfort during the season when we live as much as possible 
in the opel\. air ; and many of our readers w ill find some use· 
ful suggestions in the annexed engraving of a summer house, 
even if they do not feel inclined to carry out the plan in its 
entirety. The design is by Mr. J. C. Fox, of the Royal Hor· 
ticultural Society's gardens, South Kensington, London ; and 
we believe that there cannot be two opinions as to the use· 
fulness and beauty of the structure. As it will be seen, it is 
raised above the surface, so that it is secure from dampness 
in the worst weather ; its projecting gables insure the reo I 

Thi3 design can, of course, be varied to suit the grounds 
and the needs or the means of the owner ; but its general 
appearance of comfort and rusticity is, in our opinion , pleas· 
ing to the eye, and especially appropriate to its intended use. 
The growing taste for horticulture, of which we have daily 
such abundant evidence, gives additional value to this taste· 
ful representation. 

------------�.�,.�, .. ------------
Rhenmatlsm 10 the Hor8e and other A n l m al8, 

Rheumatism is sometimes defined as inflammation of the 
fibrous tissues, tendon5, and 
ligaments, and the fibrous 
coverings of muscle ; but it 
must be understood that the 
inflammatory state is quite 
distinct from the ordinary 
disease. What change in th� 
constitution of the blood is 
essential to the development 
of rheumatism is not well 
ascertained ; but there is no 
doubt that lithic acid, or one 
of its allies, is abundantly 
formed and l argely excreted 
from the system. It is pro· 
bable that the same error in 
the nutritive functions which 
causes the formation of uric 
acid may also induce other 
chemical or physical changes 
which have not yet been reo 
cognized ; but the fact s  go no 
further than we have stilted. 
Rheumatism is a peculiar 
form of inflammation of tlle 
white fibrous tissues, associ. 
ated with the formation of 
an excess of uric or lithic 
acid, and the presence of an 
unusual proportion of fibrin 
in the blood. Nol8e a8 • N ul8ance. 

In one of the Chancery 
courts in England, recently, 
a:case, Beaumont versus Em. 
ery, was heard, of some im· 
portance to persons residing 
in the neigh borhood of noisy 
manufactories. The defen. 
dant is a cooper, carrying on 

LASCELLES' CURVILINEAR WOODEN CONSERVATORY, 

Rheumatism may be acute 
and general, accompanied 
with various degrees of fe. 
ver ; or it may be strictly 10. 
cal, and productive of 110 
more severe constitutiona 
disturban.;e than would na. 
turally arise from the pain 

business in the rear part of the plaintiff's house, and had 
been in the habit of using a high pressure steam engine at 
work day and night. The plaintiff complained that the vi. 
bration and noise caused by this engine were such as to cre. 
ate au intolerable nuisance, and he filed this bill, praying 
that the defendant might be restrained by injunction from 
working the steam engine. The Vice Chancellor said he was 
of opinion that the plaintiff had established his case, and 
there must, therefore, be an injunction to restrain the defen. 
dant from working the steam engine between the hours of 
seven P. M. and six A. M. , without the plaintiff's consent. 

SUMMER HOUSES, 

The opening of spring calls our attention to the require. 
ments of  the garden, and the arrangements necessary for our 

(. uisite amount of shade ; and the climbing plants, which are 
its best means of decoration, seem to grow up around and to 
cover it, almost as a part of itself. 

" What is  so enjoyable in hot weather, " says Tl!e Farmer, 
" as to be enabled to leave the close atmosphere of a dwell· 
ing, and retire to the coolness of a summer house, where the 
luxury of fresh air can be obtained without exposure to the 
heat of the sun ? 

" The desire for these erections being so general, it devol ves 
on those who have made garden architecture their study to 
lead this taste in the right direction, and to place before villa 
gardeners structures conceived on correct principles, distin· 
guished at once by beauty of design, strength, and solidity 
of  construction, convenience of arrangement, and economy of 
cost. " 

DESIGN FOR A RUSTIC SUMMER HOUSE, 

in the inflamed part. 
Acute rheumati sm sometimes attacks the fibrous tilSsue 

connected with the muscles of the back in -horses and cattle, 
the latter particularly, in consequp.nce of their more frequent 
exposure to inclement weather. The milder form of the dis . 
ease is very common among horses, and generally affects the 
synovial sacs in the vicinity of joints. In both forms rheu. 
matism is always associated with a tendency to the deposit 
of fibrin ; and in the acute variety of the affection, the serous 
membranes of the heart often suffer seriously, but not to the 
samc extent in the lower animals as in man. 

Causes of rheumatism are ordinary and special . Common 
causes, which are those most readily appreciated,  are expo. 
sures to wet and cold, or sudden changes of temperature. 
A I>udden attack of rheumatic di sease will often be attribu. 
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ted to a journey in the wet or exposure to a draft of cold air ; 
but these ordinary influences can only have the effect of de­
termining the location of the disease, the necessary condi­
tions for the development of which must have existed pre. 
viously . 

Symptoms of rheumatism vary according to the severity 
of the attack. In the acute form of the affectbn, there are 
loss of appetite, quick full pulse, rapid breathing, stiffness 
of movement, and sometimes incapacity to move at all. Cat. 
tIe, when attacked with acute rheumatism of the muscles of 
the back and quarters, will often lie down and refuse to rise ; 
and, if not got up by force, they may remain in that »osition 
until they die from exhaustion. or from failure of the heart's 
action owing to the extenslOn of tIle disease to that organ . 

Horses when sim iiarly affected remain in the standing po­
sition , with the hind legs drawn under the body, presenting 
some�hing of the appearance which is apparent in acute in­
flammation of the fore feet ; in fact, we have known this 
disease to be mistaken for rheumatism of the muscles of the 
back, and we have heard of the opposite error being made, 
an attack of rheumatism in the back having been treated as 
inflammation of the fore feet. The symptoms of rheuma· 
tism, however, are sufficiently lllarked to enable an acute ob· 
server to distinguish it from any other affection . 

When the inflammation attacks the joints of the extremi­
ties, one peculiarity is sufficient to indicate the nature of the 
malady-we refer to the teBdency to shift from one part of 
the limb to another ; the rillht fetlock may be swollen oue 
day, and the left knee on the following day ; and again in a 
short time the disease may quit the fore limbs altogether, 
and appear in the hind jointi •. 

In the sub·acute form of rheumatic disease, the frequent 
change of position is a characteristic symptom ; but in the 
most p cute form, when the constitutional disturbance is most 
severe, the tendency to shi ft from one part to another is not 
so commonly noticed. 

One variety of rheumatism is especially annoying as a se· 
quel to febrile diseases. A horse, which has rf3covered from 
an attack of influenza or bronchitis, suddenly becomes ex­
cessively lame from inflammatory swellings above the fet­
locks , probably of the forelegs . The disease may yield to 
treatment to some extent, but, almost as soon as any improve. 
ment occurs in one part , the disease assumes a more active 
form in another ; and many weeks may be oc�upied in trying 
various fonns of treatment with more or less success. In the 
majority of cases Roundness is ultimately restored, and it 
does not appear that the acute or chronic form of rheuma 
tism leaves behind it any tendency to the malady. 

Treatment of rheumatism is generally based on the as· 
sumption that the disease is due , in a great degree, to the 
presence of an excess of acid in the bl ... od and secretions. It 
is undoubtedly true �hat there is an excess of fibrinous ma­
terial in that fluid : and there is also, in most cases, consid­
erable constitutional debility. Thele conditions point to a 
consistent phm of treatment ; It is necessary to eliminate 
morbid materials from the system, and to support the vital 
powers at the same time by generous diet. 

Nitrate of potash and also carbonate of potash are valua­
ble remedies in rheumatism, the former especially from its 
influence on the fibrin of the blood, while, at the same time, 
it excites the secreti-'e action of the kidneys. Laxative me­
dicines are required in the febrile stage of the disease ; and 
when the fever has subsided, tonics may be necessary, parti­
cularly if the animal's appetite is not very good. 

Local treatment is indispensable in cases where the joints, 
or the synovial capsules connected with joints, are invllived, 
and experience is decidedly in favor of biistering the parts 
at once, in preference to fomenting with wann water or ap­
ply a stimulating liniment. The relief which is afforded by 
a blister is commonly very marked immediately after the reo 
medy llas taken effect, and III all IDstances the repetition of 
the dressing may be expected to produce satisfactory results. 
-London Field. 

• • • • • 
ASTRONOIUCAL NOTEa 

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

approximate only) and for most of the observations, I am 
indebted to students. M. M. 

P08Ulon8 of Planet8 Cor May, 1 8 7 5 .  
Mercury. 

Mercury cannot be seen before the latter half of the 
month. On the 22d it passes the meridian an hour after the 
sun, and should be looked for after sunset, farther north 
than the point of disappearance of the sun. It sets later 
and later every evening, and on the 31st it does not go below 
the horizon until after 9 in the evening. 

VenU8. 

V"nus, although less brilliant, can still be seen in the 
morning, as it rises at 3h. 30m. on the 1 st of May, and comes 
to meridian 19m. before 10 A. M. On the 31st Venus rises 
at 3h. 8m. in the morning, and sets at 41. 44m. P. M. 

Mar8. 

Mars is increasing in apparent diameter, but is also mov­
ing farther south in declination, and is not well situated for 
observation. It rises on the 1st at 11h. 9m. P. M. , and can 
be known by its ruddy light. On the 30th, Mars rises at 9h 
25m. P. M., and sets on the 31 st at 5h. 59m. A. M. 

.Jupiter. 

Jupiter is now the most conspicuous planet in our evening 
skies. It rises on the 1st at lih. 25m. P. M., and sets at 41. 
26m. the nelLt morning. On the 31st Jupiter rises at 3h 
14m. P. M. , and sets at 2h. 21m. A. M. of the next day. 

Jupiter has four moons, and they can be eeen with a small 
glaes, generally in a line nearly parallel with the equa. 

J titutifit �mtritJu. 
tor of the planet. But sometimes they are invisible by be­
ing behind the planet, as in occultations, by being in the 
planet's shadow, as in an eclipse, sometimes by being in 
front of the planet, between us and the planets, as in tran· 
sits. 

-

The occultations and the eclipses can be seen with small 
instruments, but the transits cannot be seen without good 
glasses, the little moon being generally so much like Jupi· 
ter in color as to be undistinguishable from the planet. On 
the 7th ,  the third satellite, which is the largest, will disap­
pear (to be seen with a glass of low power) at 7h . 1 1m. 41s, 
(Washington time) by coming between the Earth and Jupi­
ter, in transit. On the 18th, the same satellite will d is·  
appear, by going into the shadow of .lupiter. at 7h. 59m. tls. 
(Washington time), or by eclipse. On the 25th the same 
satellite will disappear at 8h. 18m. by being behind the 
planet, or by occultation 

Saturn. 

Saturn does not rise until after 2 in the morning of the 
1st, and sets a little after noon. On the 31st it rises a few 
minutes after midnight and sets at 10h. 30m. A. M. It is 
far south in declination , and .  although coming into better 
position , is still ver�- unfavorably situated for observation. 

Uranus. 
l:'ranus rises on the 1st at 1 1h. 10m. A. M. , and sets at 1h. 

26m. the next morning. On the 31st Uranus rises at 9h. 
16m. A. M. , and sets at 11h.  29m. P. M. 

It may be found by sweeping with a small telescope in the 
rllgion east of the Beehive in Ca.ncer. 

Neptune. 
The diurnal path of Neptune is so nearly that of the 8un 

that it canno t be observed at this time. 

Sun Spots. 

'I'he large spot mentioned in the last report,as having ap­
peared a second time, made its passage across the disk with 
no noticeable change in  appearance . It was last seen on the 
western linlb, March 29, and' did not return again at the time 
when (by the sun 's revolution) it was expected, about April 
14. Two clearly defined spots of good size appeared within 
the eastern limb on April 10, and the photograph of the 14th 
(none having been taken since the 10th) shows them to be 
preceded by another of nearly equal size. These three are 
still on the disk (April 18), the pair having completed about 
two thirds of their passage. Besides those mentioned, spots 
have been few and very small during the last few weeks, 
and no faculre hav!' been observed. A little group, which 
was first Been on March 29, was of interest, as it was well 
defined and passed the center of the disk , yet not visible in 
the last picture taken, that of the 27th. 

• • • • • 
Silas Henry Hodee8. 

Ex-Commissioner of Patents Hodges, who was appointed 
to that office by President Fillmore, and who, for the last 
fourteen years, has been one of the board of three examiners­
in-chief appoin ted by Congress to hear appeals from the de­
cisions of the examiners, died in \Vashington , D. C., 9n April 
20. He was a native of Clarendon , Vt. ,  born in 1804, and 
for some years practiced as a lawyer in Rutland , in the same 
State. A natural predilection for mechanical science gave him 
great success in patent cases, and enlisted him in the service 
of the Patent Office, in which he acquired a high reputation 
for learning, acuteness, and accuracy. For some years he 
had been suffering from a painful internal disease, which he 
bore with patience, contin uing his labors with great courage 
and fidelity. His removal from this life has caused wide­
spread regret, and elicited many indications of the universal 
respect in which he was held. 

• • • • • 
Patent Oftlce Change8. 

H eneral William H. Brown, the present examiner of 
trade marks, resigns his positlOn froth the 30th of April, in 
order to resume the practice of the law. He will be �uc­
ceeded by Mr. J.  E. M. Bowen, for several years connected 
with the interference division of the Patent Office, and now 
first assistant examiner in the class of mechanical engineer­
ing. 

e .e . •  
A GOOD LOCOMOTlVE.-Passenger engine J. S. Taylor, 

No. 105, Daniel Kenyon, engineer, running ·between Pater­
son, Newark, and Jersey City, has accomplished the remar­
kable feat of running 80,473 miles without repairs. The 
main rod brasses during the period have not been filed ,  and 
the driving brasses are still in excellent conditil)n for fur­
ther work. 

DECISIONS OF THE COURTS. 

1 MAY 8 ,  I 87S. 
n.,li°s��� a�h�ehy�l�ip'!,�'���� ::��o������ �g.?���r':�a�b�;�S:I:::g:l8?�g: It .bows tbat tbe bungs which be manufacture d dld not an.wer tbe purpose. and the use thereof was abanQoned. It I. attemp ted to be shown In the testimony, how eve. ' that the Inven-�\�� �t�����:d u::���h°.;��rt�:[tl�: t����n��\"a"J h��nl�e�c�sl��� ;1�np�lh\�� pubUcarlons. If the testimony clearly e8t.bllshed either of t'lese proposl-
�tg��t �� :ft!��l�! ��[:h�f:h g�rt�����[:;:����e���:ri� t�� a��� ;t�U�e�·�ft such an amendment at the hearIng of the casc . Such testimony cann(Jt, therefore . be considered by the court. except for the purpolte of showing the etate of the art at the time of complalnant 's lnvent!on , and such know­ledge would In nowise alfect the constrnctlon which I have given to the pa · tent. 
vJI� b�e fe�:0'i!n018t��ogl�l:� '��r�� ��ebi�:��' I should not think the patent 

The respondent having admItted the manufacture of the Invention of the eonWlalnant,by the use of sub8tances which are wfthln complainant's P8ten� 
It'elJ::ri���e sfg�� fsfb�t :tf��i�.f�c��: :nd�IC�::fOrre!�r��j�J�t1ri�lr�1ilate granted without costs . 

[ Dunhw.,-n, and Forakfi" for complainant .  
SI101lter & Smltl� , for defendant . J  

�tttut �mtritaU aua Jlordgu �attuts. 

Improved Side Hill Plow. 

Charles Henry Stratton, Monroeton, Pa.-Thls is an improvtJd re­
versible or side hill plow, so constructed as to turn the furrow per­
fectly, and to work equally well upon inclined and level land, so as 
to do away with all d�ad furrows. The mold board is made in two 
parts, and 80 arranged that the one part may swing or turn below, 
and the other above, the landside of said plow. 

I m proved Seed Dropper. 
Elias M. Morgan, Delleville, TIl., assignor to Henry ltentchler, of 

same place.-Thls Invention consists of an Improved piston and 
aperture for the distribution of seed or grain. Dy the revolving of 
a shaft, the piston works up ano down through the cup. The piston 
is made in two sections, so put together us to form the adjustable 
seed openings by means of recesses In their edges. The cup,through 
which the piston works, is provided on either side with a groove, 
headed by a V -shaped recess, which strikes otl' the seed as It Is 
measw-ed at each motion of the piston, and also said reoesses 
i!1Ither the grain or seed in toward the center or groove, and the 
seed thus driven to the oenter Is held in a position to escape break­
age, as the plane Burface on the upper part of the piston enters the 
aperture. 

i Improved Horse Hay Rake. 

James E. Taylor, Westminster, Md.-The invention relates to 
novel means whereby a horse rake may be conveniently operated 
with the foot of driver, no matter what may be his size or length of 
leg. It consists In an adjustable foot piece very advantageously 
arranged on a vertical rod, so that It can be graduated at pleasure, 
while the rod itself also subserves another purpose. 

Improved Plano Stool. 

Charles A. A. DUring and John Leek, New York citY.-This inven­
tion oonslsts of an inwardly curved or convex baok support, 
attaohed In an adjust'lble manner to a piano stool or other seat, to 
be set exactly to the hlght of the small of the back. 

Improved Car Coupler. 
James S. Hagertv, Baltimore, Md.-This Invention relates to cer­

tain Improvements in coupling the pole to a horse car so as to en­
able it to be held up by the car, and thus take the continuous strain 
from the necks of the horses ; also In a bent rod alIIxed to the pole 
and serving the double purpose as a retainer for the coupling pin 
and a handle wherewith the driver may manipulate the tongue 
In reversing his team. 
Improved lUanufileture of Sheet Wax for Plowers. 

Mary Jane McCoU, Hohokus, N. J.-Sheets of wax are prepared 
by outtlng out of a cake of suitable color the parts or ground­
ing of the leaf to be produced-as, for Instance, In the ClIIl8 of a 
geranium leaf, from a cake of green wax, the shape of the dark 
green part, of the leaf. This leaf-shaped piece is Introduced into a 
cake of wax having the oolor of the Bun-oundlng part or fringe of 
the leaf, which cake has previOUsly been heated to such a tempera­
ture that It Is noor the melting point, so that thQ dlfferently colored 
cake leaf may readily sink therein, and be fully surrounded or em­
bedded by the heated wax. The whole is then allowed to cool otl', 
when the cake Is cut into the sheets in the usual manner, said 
sheets exhibiting, at uniform thickness, the various ditl'erently col­
ored leaf patterns or imitations embodied therein. These sheets 
are lined or backed by a sheet of wax, to give the required degree 
of strength, and are thus supplied to the trade. 

Improved Gang Plow. 

James ll. Hunter, Ashley, Ill.-To the right hand plow btoam the 
draft is attached. The left hand plow beam is bent inward and 
bolted to the side of the other beam. A U-shaPf'd bar Is secured to 
the axle, and to Its bend is seeured the lower end of a standard, the 
upper end of which passes up through the tongue, and is secured 
to said tongue by a bolt, several holes being formed in said standard 
to receive the said bolt, so that the tongue can be convenien t!> 
raised and lowered upon the standard to adjust the plows to work 
deeper or shallower in the grmmd. 

Imp roved Brick Kiln. 
Peter Edward Smith, Liscomb, I('wa.-'Ihls invention relates to 

certsin improvements In brick kilns, and it consists in the oombina­
tion of a transverse wall having dampers, with a central longltudl_ 
nal hollow wail containing lIues which lead to a oommon chimney. 
It also consists in the oombmatlon of detaohable tire boxcs with 
the stationary tire boxes in the outer wall, and with the tlues In the 
hollow wall. 

Im proved Plow. 

Albert Hampe, Staunton, lit-The plowshare is produced of four 
sections, w;;,ich tit closely at the joints, and are of such shape and 
size as to correspond to the degree of work and strain bearing on 
them. A plate extends laterally and parallel to the lower edge of 

(Jnlted State8 Circuit C o urt--So uthern DI8triet or plowshare, being curved In similar shape and welded to the land-

Ohio. side. The point has a borizontal base and a dovetailed recess or 

PATENT BUNG .-PHILIP GEIER V8. AUGU8T GOETINGER. notch to receive the forward end of the landside and of the plate. 

[In equlty.-Before SWING,  J . -October term 1874 . )  Tllis causes the landside and share t o  be supported rigidly In P08i-

Letters patent to Phll!X Geier, of February 23, 1869. for " 1Il?roved tion, and to safely endure comparatively great strain and leverage. 

���!i�e':l a�':in���l�fn:�o en Bungs Impervious to Liquid. and 38e... .  
Improved Seed DrIll and Planter. 

:>':t�Gp3te�t recites that Phll!p Geier allege. that he Invented a " new and Lysander L. Haworth, London, Ohlo.-By this peculiar plow a 
useful Improved mode of rendering wooden bungs Im�ervlou. to liquid. and narrow channel Is formed in the soil to receive the seed, which Is 

�:�¥�i';m��0�he'i:�:�g,u�0�3ega����e . .  s:���:YS
b:a�. JJ';eI';.�:n�;o"n nceo'risf�� dropped into the said cbannel through the cavity between the side 

In rendering wooden bungs impervfou. to the passage of gases, or beer or ! parts of the plow, and is covel-ed by the falling of the soil as the 

�:ri'�i�\I,u°i-'h�h����:;�Cg!.�s �fh�ri'g"'���bh� �0�n�Fft��1n:'�!��?�� .. �t plow advances, the soil being pressed down upon the seed by the 
���\�� T,pif. ��I�,m��,;,r .:����� �';,��I}'::d::e�I'fm�t;:'r:ro"��� �,1eapJ',;;= wheel. For workln,g in sod land, a curved runner with a sharp for-
sage or tlulds tbrougb the pores of the wood by mean. of tbe deBCrtbed or ward edge is attached to the plow, or is used instead of said plow. 
otber suitable 8ubstt:lllce. n 

I think, from the patent, specltlcatlon., and drawings, thattbe Invention of th� Fatentee consisted In a wooden hunf. rendered Impervlou. to the pas-
��� ? ttaeS���rh�ei!so���pll�!��;'nJ� ·f!�,t��I!���t�t�o�a:nsr������: tlon of the laogua�e used cannot wo11 bear an!c otber construction . 
an�h:h�a:a����af����� ��t �e::�:Jii�'�I�� ".1: 1�;���lg�slsul'I::'�?a'i�� tbe end of the wooden bung. He al80 de.crlbe . .. particular material ,  wblch he regards as most SUitable, b ut  claims the use of any suitable sub · st���ep�!:i���K���lrJfe \��r:�� tt favor of tile patent aud tlJe util ity of tbe Inventlonj· but, aside from that, tbe testImony establishes clearly t

,
be utUlty of tbe nventlon. The testimony shows tbat many experlmcnt. bad been made, prior to complainant's invention, to produce such a thing ;  bnt tbey had falfed to produce one adapted to the URe for which they were de­lrea . 

Improved Chimney Cowl. 

Andrew J. Robinson, Troy, N. Y.-In tbe revolvlng, tection of the 
exhaust pipe, through which ventilation is to be etl'ected, a parti­
tion Is placed oblJquely, for causing the stream of air possIng 
through to traverae the upper part, to all'ord greater space for the 
air coming out of the exhaust pipe. 

Improved Tru88. 

Delancy King, Salamanca, N. Y.-Thls consists of Ii pad fonnen 
of four, more or less, hinged tlngers ,the position of which is con­
trolled by an adjustable ring. 
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Improved Latch a n d  Knob Lock. 

Charles Seymour, Charlottesville, Va.-The object of this Inven­
tion Is to provide a sImple and elfective lock for all kinds of doors, 
without the use of springs ; and It consists in the peculiar construc­
tion of a bolt operated by Its own weight, and In the combination 
with the same of a tumbler contalned within a ooncentric barrel, 
whereby the bolt Is locked at night with greater security. 

Improved Macblne Cor Rolling Tapered Bars. 

Thomas R. Venners and Richard Rowley, Cumberland, Md.-This 
Is an Improved roll train, by which bars of iron or other metal of 
any section may be rolled to any gage, length, or taper. It conslst8 
In the combination, w ith a lower stationary roll, of an upper sliding 
roll, that Is governed by the action of the eccentrics of a revolving 
top shaft on the steel pins of the ro' l bearings, In conneetion with 
the arehed top straps bolted to their guide carriages. The roll train 
may be readily set, by the removal of the lower gear wheel, to per­
form the functions of the common rolls, provided that a suitable 
stop Is attached to the eccentric shaft of the top wheel for securing 
the exact distance of the rolls. 

Improved Pocket Rook SaCet:r Attacbment. 
Edwin G. Wheeler, Winona, Mln.-A couple of arms are arranged 

on the side of the book, to be thrust out at one end by a spring 
against the pocket, and spread apart, so as to prevent the book 
from being picked out of the pocket. The arms are arranged on 
tlxed joints, and a bar serves, in connection with a lever, to lock 
them open. 

Im proved Plano Strlnlling and Tuning Device. 

William F. Kearsing, New York city.-Thls Inyention consists in 
connocting the strings to stationary rest pins by a U-shaped staple, 
one leg of which is screw-threaded to receive a nut, and the other 
Is parallel thereto and passing through the rest pin, thus serving to 
prevent the device from turning with the adjusting nut when the 
tension of the strings Is being regulated. 

Improved Wrought Iron Column. 

John B. Cornell, New York clty.-This invention consists in a 
fender for a supporting ("olumn oonnected to the foundation platc, 
to form a lateral support to the column. 

Improved Railroad Pinch Bar. 

Cornelius Ragan, Waterloo, Jowa.-The base piece of the pinch 
bar is connected with the plate which covers the rail by a swivel 
pin. This base piece extends upward and has two jaw8, through 
which passes the fulcrum pin of a leyer. A tenon on the under 
side of the lever fills the space between the jaws, and receives 
the fulcrum pin. The base of the pinch bar being swiveled to the 
plate, the lever may be used quartering beneath the whLel,lf desired. 
As the wheel moves along on the rail, the pinch bar and plate are 
pushed aftcr It, being confined to the rail by the bended edges of 
the plate, which Inc�ose the rail. 

I mproved Cal' Coupling. 

Charles C. Garrett, Calvert, Tex., assignor to himself and Louis M. 
Openheimer, same place.-When the cars are run together, the end 
of the entering link pushes back the lower end of a pin and passes 
it, which al lows the pin to swing forward into the Unk to couple the 
cars. To adjust the coupling, so that the ears can be run together 
without coupling, certam portions are raised sufficiently to raise 
the pin out of the slot in the drawhead. The lower end of the pin 
is then swung out, al.d bars are lowered, leaving the end of the pin 
resting upon the top of the drawhead. 

I mproved Feed Cutter. 
Johann A. Schwerdt, New York clty.-Thls Invention consists in 

an arrangement of feed rollers, pawl levers, connecting rods, a trea­
dle lever, and a wheel carrying two blades or cutters, and mounted 
on a crank shaft, Bald parts being so connected that the rollers are 
simultaneously operated at each half revolution of the wheel, and 
the straw or other material fed forward just previous to the cut­
ting stroke of each blade. 

Im proved Stove-Lid Lifter. 

Robert R. nail, West Meriden, Conn.-Tbc lifter, from near the 
toe to the handlp, is made concave on the under sidc and convex 
on the upper side, the concayo-convex portion tcrminating on a 
disk, but extending from the other side of the disk to a handle. 
forming a cap. The ferrule Is slipped on next the disk and the han­
dle Is driven in, and a holdillg nail inserted. 

Improved Hay and Cotton Press. 

Benjamin J. Day, Evansville, Jnd.-Thls is a press having a hori­
zontal case and a horizontal follower, which is worked by a train or 
reducing gears working Into toothed bars connected to the fol­
lower, to press the hay or other matter. The essential feature con­
sists of a novel contrivance of the train in a simple and cheap way, 
for giving a quicker speed to the follower during the fore part of 
the operation, when the resistance is not so great as in the latter 
part, and for giving a slower speed in the latter part, when tha 
resistance is greatest. 

Improved Machin e Cor Forming Gear Wheel Melds. 

James Clayton, Portsmouth, Ohlo.-The mode of forming the 
mold is as follows : The bottom is first formed by a mold board on 
the bed of the machine, the marker Is then placed on the outer di­
vision of the flange ring, and the guide arms firmly fixed thereon. 
Th€ tooth pattern is then lowered, and the sand firmly rammed in 
between it and the flange ring. The pattern is then raised, and the 
marker and guide arms adjusted for the next tooth, and the space 
rammed with sand, as before. This operation is continued until all 
t,he teeth of the gear wheel are molded. 

I mproved Neck-Tie Fastenlug. 

Emile Berliner, New York.clty.-Thls Is a metallic or wire hoop, 
adapted to fit upon the neck or shank of a collar button, and thus 
suspend the tie in a simple and permanent manner. 

Improved Grain Drill Teeth. 

Isaac B. Sandusky, Lexington, Ky.-This invention conslsts ln the 
construction of the drill tooth and seed �pout in two corresponding 
parts, which, when secured together, furnish bearings for a cutter 
wheel that revolves betwee� them and enters the ground in advance 
of the tooth. 

Improved Automatic Cradle. 

William Kmdermann, TroutVille, Pa.-The cradle is set in motion 
by a gentle push, and keeps up the rocking by the action of a clock 
train and pendulum rod. The cradle may be stopped when the 
baby Is asleep, being again set to rock by the impatient and rest.less 
motions of the awakening child, forming a complete self-acting 
baby tender. 

Improved Nail Plate Feeder. 

William H. Field, Taunton, Mass.-The forked and slotted feeder 
bar or rear extending standard is attached to the main yoke stand­
ard and provided with adjustable stops, in combination with a 
sliding and weighted feeder head, whloh has pivoted and spring­
acted jaws for taking hold of the Banged sleeve end of the nipper 
rod. The sliding feeding head Is also provided with a rear extending 
latch hook and vertically sliding pin, acting on the opposite arm of 
the same, for raising the latch from tbe rear stop, and detaching 
the feeder head on the insertion of tbe nipper rod and on the con­
sequent depression of the pin. 

J titutifit JmtritJI. 
Improved Combined Try Square and Bevel. 

John L. Larrison, Schooley's Monntaln, N. J., and Henry Leigh, 
Wurl sborough, N. Yo-To the semicircular end of tbi s  tool an 
adjustable and graduated rule, with a longitudinal slot, Is applied 
In such a manner that it may be mo\°ed along a pivot pin to any 
pubt of the slot, and a'so be swung thereon, to form any suitable 
angle with the maln piece. The rule may thus be carried to the end 
of its slot in either direction from the main piece, so as form a 
square or bevel with the same, and also in the exact protraction of 
the same, by sliding with its end iuto a recess of the main piece, 
producing one straight rule therewith. The exact position of the 
rule to the required angle may be quickly adjusted by means of a 
sliding roj, which is guided In a longitudinal groove. being provided 
with a pointer, which Is set to a IImduatlon of the main piece, 
while a pin at the end of the rod passes through tae slot of the rule 
and swings the same into the exact angle Indicated by the pointer. 

Improved Clothes Frame. 
ChCi!wr l<'. Smith Torrington, Conn.-The drying frame i>! Sllil­

pended from the eeillng of the room by brackets on the ends of the 
side pieces. These brackets are attached by jomt pins, and swing 
freely In either direction thereon. A stud on the brackets, thc 
end of which bears against the ceiling, throws the frame into an 
inclined position. 

I mproved (Jar Coupllol{. 

Owen T. Baker, Wamego, Kan.-The cavity of the bumper head 
is made large, to re('eive two valves, which are pivoted to the bot­
tom and top of the bumper. The lower part of the valves is bev­
eled or Inclined to press against the end of the link and hold it hor­
izontal, and to form flanges upon their upper edges to operate upon 
the coupling pin. The upper pivots of the valve project Into a 
chamber formed upon the top of the bumper, and to these are 
rigidly attached levers, with whloh are connected the ends of a 
spring. To adjust the coupling to connect the cars as they run 
together, the lower end of the pin L� sct upon the upper edge of the 
valves ; then, as the cars are run together, the entering link pushes 
back the valve, and the pin drops through the link. 

I m p roved Hog Trap. 

.Tames F. Cooper and William W. Hiatt, Frankton, Ind.-This i>! an 
improved trap for catching and holding hogs while ringing, mark­
Ing, castrating, 01' spaying them, or performiug any other desired 
operation upon them, holding the hogs securely and in such a way 
that they cannot Inj ure themselves. Iu using the trap, one 01' more 
of the hogs Is driven Into it, and the door is closed. The lower end 
of a board Is swung outward suffiCiently :0 allow one of the hogs 
to put his head throu;h the opening in seeking to C3cape, and the 
lower end of said board Ii then pushed inward so far as to prevent 
him from withdrawing bh head. The hog Is then thrown upon his 
side. 

Improved Stove Pipe Coupling. 
Robert R. Ball, West Meriden, Conn.-Beads are made near the 

ends of the pipe, and the parts are slipped over the ends and down 
to the beads, where the ends of the pipe are turned down with the pene 
e 3d of a hammer. Slots are made In O:le part, and dlrectly over the 
slots and above a shoulder on the other part are hooks. The two 
ps r;s of the coupling are held together by hooks over a flange. In­
clined planes, as one part is turned around, pass under the hooks 
and draw the parts of the coupling tightly together, thus making 
the two jolntl of pipe rigid and strong. This coupling utilizes the 
entire length of the stove pipe, saving about three inches In each 
joint. 

Improved Protractor. 

Alvin H. Dodd, New York clty.-The graduated arc has a fix(d 
arm, wb03e base is a true line from thll center, and extending 
through the zero point. On the said arc are one or more movable 
arms which travel thereon, and the outer periphery of the arc Is 
made with an incline, which bears against a similar incline in the 
recess on the arm. When a plate Is clamped by turning a thumb 
screw, It will bear down on the arc, and thus cause the arm to be 
drawn clos",ly to the I nner periphery of the same. 

Im proved Photographic Pict u re Exhi bitor. 

A. Luquince Hlg'h, Mount Holly, N. J.-An outer inclOSing frame 
has a glllSE-covered face plate provided with one or more apertures, 
and a central spindle on which revolving picture-supporting frames 
turn. The reyolvlng frames have suitable apertYres and slides for 
Inserting the photographs, and are set in motion by means of a cir­
cumferential cog wheel of the last frame, in connection with a pin­
Ion turned by a crank or key. The revolving frames are turn cd 
one after the other by lugs engaging the adjoining pictures, and 
suitable spring Drakes. 

Improved Com bined Horse Hoe and Plow. 
Albert D. Simons, Windsor, Conn.-In this Invention a horse hoe 

and plow are combined with and attached to a beam of peculiar 
adaptation to be mounted on a wheel. truck for jOint or Independ­
ent action, and so as to be conveniently raised out of or let down 
into the ground. The machine is Intended tor plowing and hoeing 
corn, cotton, and other pllmts growing in rows, simultaneously on 
both sides by straddling them, so that the plows and hoes of oppo­
site sides of the machine drt'ss opposite sides of the rows. 

Improved Windlass. 
l<1etcher 8. Rowland, Chaplin, Ky.-This Improved windlass or 

hoisting apparatus couslsts of such an arrangement of the loose 
and sliding ratchet box with the windlass shaft, and a separate 
crank shaft and clutch, that the windlass Is turned for hoisting in 
the usual manner; while, for lowering, the clutch connection Is re­
leased and the descent controlled by the brake action of the ratchet 
box. 

Improved Pantaloons Stretcher. 

John D. Ryan, New York city.-Thls Is a device for application to 
pantaloons, to remove the knee folds and wrinklea that have been 
formed in them by use, leaving them straight and smooth. In using 
the device, clamps are secured in the pantaloons. An extension 
rod Is adjusted to the proper length, and its ends are inserted in 
holes in the bars of the clamps. A swiveled screw is then turned 
to put the pantaloons under the neaessary tension. 

Improved Apparatus Cor Stamping Patterns. 

Isidore Rosenthal, New York city.-This stamping apparatus Is 
composed of a cloth-supporting table, with guide pIns, and a bal­
anced suspended transfer frame, having the perforated pattern 
paper stretched thereon, and adapted to be raised and lowered by 
suitable mechanism. The transfer frame is provided with adjusta­
ble intermediate pieces, and clamping top strips, for adjusting and 
stretching the transfer paper to any width of pattern. 

Improved Match Box. 

John Knox, Auburn, N. Y.-A slotted shel! receives a head which 
has a groove in one end, and at the other a bead, open in the center, 
to receive an internal cyUnder. There Is also a side notch to re­
ceive a pusher. The cyUnder has longitudinal grooves for the 
matches, and Is attached to a swiveled pin in one end, and fastened 
at the other on an Internal projection of the cap. It also has a 
l atchet, In which works the tlxed spring pawl, to prevent it from 
turning backward. The caps may be removed and the grooves 
ftJIed with matches, while a further supply may be kept Inside tbe 
cylinder. A friction spring Ignites the match as It Is thrown out by 
the p:lsher. 

Improved Ironing Board. 

Ell J. Wolfran, Washingtonville, Ohlo. -Thls invention relates to 
certain Improvements In ironing boards; and It consists in the com-

o blnation with an encompassing elastic band, of solid incompressible 
border strips adapted to be focced into grooves in the edges of the 
ironing board, by means of the Bald elastic band, for the purpose of 
holding the cover on more securely, the Bald solid strips alfordlng 
three sides which engage with the edge of the cover in the groOVb 
with a frictional oontact, thereby holding the cover on more se­
curely, and without allowing It to wrinkle, as would be the case 
with an elastic band alone. 

Improved Station I o dlcator. 
James D. Smith, Gregg, N. Y.-A series of t1aps are hinged on 

tra n sverse wires In the middle of the case. By means of stops they 
a re arranged in an Inclined position, so that, when released by mov­
Ing the bar at the upper end of the case, they will fall over by their 
own gravity. aided by a spring. The bar ls attached to a  slide, whlcb 
Is confined to the case. ny pressing on tbe long end of a spring 
lever, the bar wlll be raised sufficiently to allow the first leaf to 
drop and admit the next one to the notch, and so on, as the stations 
arc plld3ed. 

Improved Chain Propeller. 

Clark Smith, Cornwall on the Hudson, N. Y., assignor to himself 
and William H. Clark, of same place.-Thls Is an Improved endless 
cbain paddle wheel, which Is so constructed that the paddles may 
move back and forth between the wheels In straight lines, and this 
without any sag, and at the same time with very little friction. A 
series of paddle block9 are jointed together and provided with ISide 
flanges, and upper and lower ways provided with top, bottom, and 
side rows of friction rolls. 

Improved Foldlol[ Table. 

James W. Howmnd and Della Howland, New Haven, COlln.-Two 
sections of the table are hinged together at the joint by treble 
jointed hlngcs, which are fitted in recesses In the edges of the top 
below the upper surface, so that the hinges will be hidden when the 
table Is extended. The legs are pivoted to the table in a socketed 
block, having one wall of the socket remo\-ed, so that they can fold 
down against the table top ; and a detachable fastening pin Is sub­
stituted for the said side, and so contrived that it will fasten the 
leg both when extended and when folded, thus serving both for a 
brace and a fastoner for holding the leg In the folded condition. 

Improved Fumll[ator tor Greenhouses. 

Thomas Shaw, Danville, Pa,-In using the machine, the tobacco 
or other substance to make the smoke Is placed in a hopper, and a 
live coal Is placed upon it. A wheel is then turned in such a direc­
tion that the faus will draw the air In through the hopper and dis­
charge It, loaded wltb smoke, tbroulI'h a pipe. In this way the en­
tire greenhouse mn be entirely tilled with smoke In a very short 
time. With this construction the device can be placed and operated 
upon the outside of the greenhouse, the pipe being inserted In a 
hole formed In the door for that purpose. 

Method oC Hols&lnlt and Conveylnc Coal, etc. 

George Stancliff and Joseph Green, New York city.-Thls inven­
tion consists of a carriage moYlng on an Inclined railway, and pro­
vided with fulcrumed lever hooks and cross pin for suspeudlng the 
bucket thereon. An arrow-shaped suspeRSIon rod of the pulley 
blocks locks over the cross pin of the leyers, and is released there­
from by slightly hoisting the hook till It engages a guard plate, 
which carries the hook below the cross pin without engaging the 
same. The bucket Is tripped for discharging its contents by de­
taching a latch hook pivoted to Its ball, and binding on the rear 
edge, by means of an adjustable and sliding trip hook, which Is piv­
oted to the carriage, and governed by the hoisting cord of the 
bucket. The fulcrumed leyer hooks are arranged at both ends of 
the supporting carriage, and construoted with arrow-shaped ends. 
that lock on pins at end stations that define the length of the way: 
A sliding weighted cross pin of the station serves to lock the upper 
hook of the fuJorumed levers on the arrival of the bucket, while 
the lower hook, arrange<l nearer to the end of the lever, locks over 
a lower fixed pin on the detaching of the bucket, being released by 
the weight of the resuspended bucket, and detached from the sta­
tion as the upper hook raises the sliding pin, Without engaging the 
same. 

Improved Grain Separator. 

Wenzel Toepfer, Milwaukee, Wis.-This consists in the combina­
tion of an inner brush, its adjustable supporting arms and binding 
s�rewe, and the vibrating sieve contalned with the cylinder, wl:e c-e­
by the motion o f  the sieve I s  Imparted to tbe brush to give i t  a lon­
gi tudinally reciprocating motion. It also consists In an inclined 
adjustable blade, attached to and moving with a trough for receiv­
ing the impurities and conducting them away. A longitudinal 
brush, with blade and trough, Is attached to and moves with the 
sieve�, and Is placed along the Inner side wall of the cyllnder for 
cleaning the Indentations from the Impurities gathered therein and 
carrying them olf. 

Improved Envelope Opener. 
John La Blanc and Xavier St. Pierre, Ophir City, Utah Ter.-This 

consists of a palr of guides projecting from one end' of a metal 
socket piece, adapted to fit over the end of a pencil to form a V 
groove. At the bottom a little cutting blade projects to cut, open 
the edge of the envelope, which Is guided against the blade when 
the envelope Is drawn along between the sald guides, or the latter 
forced along the envelope. 

Improved Mowing Machine. 

Jason P. Lord, Francis E. Lord, and Orrin E. Lord, Readsborough, 
Vt.-This mowing machine Is so constructed as to greatly diminish 
the friction in operating it, has no side draft, and will allow the 
cutters to be taken olf one at a time to be ground, or to be replaced 
with new ones when broken. 

Improve d Drop-Chute Reve rser. 

J oseph n. Crowthers, Monongahela City, and William R. Wilkins, 
Pike Run, Pa.-This invention Improves the construction of the 
drop chutes in common use for loading coal Into boats, barges, and 
other vessels, SO as to enable them to be more quickly and more 
easily reversed than whtn constructed In the ordinary way, and so 
as to be conveniently adjusted to correspond with the rise and fall 
of the water in the river. 

Improved Bill File. 
Richard H. Holfman, Keyser, W. Va.-The bottom has three cups, 

In which are placed conical spiral springs, which bear upward 
against the table with a constant pressure. The bed Is bent 11 )ward 
at right angles with the CU]lS, and then is bent forward and forms 
the top plate of the file, against which the table bears when the file 
is empty. Ordinarily the tlle will rest upon the desk or writing 
table, standing on the cu]ls. A piece corresponding in form with 
the lower portion of the bed Is attached to the under side of the 
table, having shallow cnps for confining the upper ends of tbe 
springs. This plate carries on Its back a cross, which works in a 
slot and holds the table in position. 

Improved Fire Tongs. 

Lucian Holmes, Tullahana, Tenn.-The Invention is an Impl"('ve­
ment in the clW!8 of fire tongs, wbose legs are provided with a guide 
to prevent their passing eacb otber wben opened. The means em­
ployed consist of bars pivoted togetber and to ears or flanges formed 
on the legs of the tongs. 
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:J.u�int�� and �tr�onal. 
The Charge tor 11I8Ilrtion under thw head is $1 a LIne. 

�ricultural Implements, Farm Machinery, Seeds, 
Fertilizers. R. H. Allen & Co . •  189 & 191 Water St . •  N. Y. 

Magic Lanterns, Stereopticons o f  all sizes and 
prlees, lor Pal'lor Entertainment and Public Exhibitions. 
P!ys well on small Investmen t .  Catalogues fre e .  MeAl· 
bter. Man'f 'g . Opticlan , 49 Nassan St . .  N. Y .  

Steel Magnets 50e. a dozen and upwards. Send 
lOco and stamp lor salllple to Chas. Heitz , Indianapol i s ,  Ind,  

. Situation Wanted by a Doss Miller, who under­
statHis the milling of w e stern grai u ,  in a merchant or 

custOlll mil l .  \Y . G. Jones, Lock Box 600, Scranton , l'a. 
Watt Steam Hammel' for Sale-1500 Ibs.-in per­

fect oruer j has been used only two years . Address Ed­
gar L .  Kinsley , Cambridgepor t ,  .Mas s .  

Second hand Mulay Saw Mill Wauted. Henry 
OtiS , New Orlean s ,  La.  

Wanted-Machinery for splitting out or riviug 
Pipe 8tavc3 60 inches long, :3 tu {) inches wiel e ,  and 1� 
I n c h  thick , from White Oak Timber, f o r  t h e  N e w  Orleans 
market . Address Geo . G. Hughes,  Jack8on� Tenn . 

Wanted-To know who makes Malleable Iron 
Casting s .  Address li e o .  G. Buckland , Slockto n ,  Cal .  

One Barrel St.·we Saw and Edger, nearly new, for 
Sale Cheap, by S. J .  llenedict,  East I{andolph, N .  Y .  

" Book-Keeping Simplified." The Double-entry 
System stripped of aU complication and dltllculty. Com­
p:ctc practical in struction i n  a few page s .  Pri c e ,  cloth , 
$1 . lloards, 75 cts . Sent post paid . Catalogue of Prac· 
tical Books fre e .  D. B. Waggener & Co . ,  Publ i shers , 
424 Walnut St. , Philadelphia . 

State or County Rights for a very useful House­
flold articl e .  Can be had without any risk to purchase r .  
. For particulars, address E .  F . Landis & C o .  ,Lancaster , PlI. .  

The Lightning Screw Plate Threads t o  the Exact 
Size at a tiinglc C u t .  'V ork equal to that of an engine 
lath e .  Wiley & Hussell M ' f ' g  Co . ,  Green field,  Mass . 

The firm of Geo. P. Rowell & Co., No. 41 Park 
Row, New York , is  the m o s t  extensiYe A<lYert1sing 
Agency in the country ,  and one with wh !ch it Is a plel ­
sure for publishers to de,l . -[Grecn !lay (Wis . )  Gazette . J  

Boult·s Paneling, Moulding and Dovetailing Ma­
chine is a comp!ete SUCccss . Send for pamphlet and Sam­
ple of work . D. C .  �hch'y Co . ,  Dattle Creek , 1IIlch . 

Speed Indicator-Every mechanic needs one ; 
can carry in ve�t po �kc t .  S atisfaction guaranteed.  Dy 
mali ,  $2. Sam ' l  Harris & Co . ,  45 Desplalnes St . ,  Chicago .  

Governors-% & � inch for 72 t o  3 H .P. Engines. 
BrJ.ss ; p erfect working. Finished and ornamentai . Priee 
$20. Samuel Harris & C o . ,  45 Desplalnes St. , Chicago . 

Sicep Well- A ll agents sell them. Apply for 
terms . Sample 25(" . Ad.dress Burglar ·Foil Co . ,  Eri e ,  Pa . 

Room and 12 Horse to Let-Ainslie & Masten 
Toledo , Oh io . 

' 
For Sale-Canadian Patent on the " Jarecki Ad­

j ustable Pipe Tongs . "  Patent granted for fifteen years . 
Address Jarcckl M ' f ' g  Co . ,  ErIe , Pa . 

A complete bed-room earth closet for $5. Send 
for pamphlet. Sanitarian M ' f ' g C o . ,4 1 Courtlandt S t . N . Y .  

Mills for Flour & Feed, White Lead, Colors, Ivory 
Black , PrInting Ink,&c,  John Hoss , 'VWiamsburgh , N  . Y .  

Two Patents for Sale. A.F.Tarr, Hockport,Mass 
The manufacture of an established machinist's 

Tool, light HoyaIty, for sal e .  Address " Proprietor , "  
1 03  Waverley Place, Ne w York . 

Telegraph and Electrical Instruments and Dat­
terles, cheap . ]\1 . A .  Duell, 86 Bank St . .  Cleveland. O .  

Saw Y e  the Saw ?-$l,OOO Gold for H!lnd Sawmill 
to do same work with no more power Expende l .  A. B. 
Cohu, 197 Watcr St . ,  New York . 

Dickinf;on's Patent Shaped Diamond Carbon 
POIntS a.nd adjustable holder for working Ston e ,  dressing 
Emery Wheel s ,  GrIndstones, &c . ,  6!  Nassau st . ,  N. Y .  

The Baxter Steam Engine, 2 to 15 Horse Power. 
Simple,  Safe , Durable,  and ��conomica1 . 
" The Best are always the Cheapest . "  
Oyer One Thousand i n  u s c ,  giving entire satisfact ion . 
Address Wm . D. Hussell, 18 Park Place , New York . 

For the Original Skinner Portable Engine (im­
proved) , 2 t0 8 H . P  . •  address L. G. Skinner, Eri c ,  Pa . ,  
late Skinner & Walrath , Chittenango , N .  Y .  

Engmes, 2 to 8 H .  P .  N .  Twiss, New Haven, Ct. 
For 13, 1.5, 16 & 18 in. S wing Engine Lathes ad-

dress Star Tool C o . ,  PrOVidence, R. 1 .  ' 

Models for Inventors.-H. D. MorriS, Ithaea,N.Y 
Wanted-Foreman in an Agricultural Machine 

Shop . Reference require d .  Address Harris Manufac­

turing Company, Janesville , 'Vis.  

Every Metal Worker should have a Universal Hand 
Planer. Address J .  E. Sultterlln ,60 Dua,e St. , Ncw York . 

Soap Stone Packing in large or small quautities. 
Walrus Leather Wheels for pollshln;l' any Metals . 
Belt Studs for fastening Leather or Rubber Belts . 
Baxter Wrcnches for difficult corners . 
Greene . Tweed & C o . ,  18 Park Place,  New York. 

Three Second Hand Norris Locomotives, 16 tuns 
each ;  4 ft. 8» Inches gauge, for sale by N. O. & C. H. R. 
C o . , New Orleans, La. 

Agents.-100 men wanted ; $10 dally, or salary· 
selling our new goods. N ovelty C o . , 000 Broadway , N .  y, 

Thomas's Fluid Tannate of Soda never fails to 
remoye Scale from any Steam boner ; tt removes the 
scalc-producing material from aU kinds of water ; cannot 
i njure Boiler, as it has no effect on iron i saves 20 times its 
cost both In Fuel and repairs of BOiler ; increases steam­

Ing capacity of Boiler ; has been tested In hundreds of 
Boilers ; has removed Bushels of Scales In Single cases. 
It Is in Darrels 50G lb . ,  " Bbls . 250 lb . •  l4 Bbls . 125 1b . .  
PrIce 10 cents pcr lb . ,  less than � price of other prepara­
tions, and superior to all others . Address orders to 
N. Spencer Thomas, Elmira, N. Y .  

For Tri-nitroglycerin, Mica DJasting Powder 
Electric Batteries,  Electric (I'uses,  Exploders . Gutta Per� 
clla Insulated Leading Wires , etc . ,  etc . ,  etc . ,  result of 
seven years' experience at Hoosac Tunnel, address Geo . 

M .  Mowbray, North Adams , lIIass . 
Fanght's Patent Round Braided Belting-The 

Best thing out-�Ianufactured only by C. W. Arny, 301 & 
30S Cherry St . ,  Philadelphia, Pa. Send for Circular. 

Genuine Concord Axles-Drown,Fisherville,N.H 
Price only $3.50.-The Tom Thumb Electric 

Telegraph. A compact working Telegraph Apparatus, 
tor s.endlng messages, making maguets, the electric light, 
giving slarms , and varlons other purposes. Can be put In 
operation by any lad. Includes battery, key,' and wires. 
N eatIy packed and sent to all parts of the world on receipt ?f price . F. C. Deach & Co. ,  246 Canal S

·
t. ; New York. 

.. The Lester Oil Co.,. 183 water St., N :Y., ExclUsive 
Manufacturers of the renowned Synovial Lulirlcatlng 011 .  
Tile most perfect and economical lubricant In existence .  
Send for Clrenlar . . 

Temples and O1lcans. Draper, Hopedale, Mas.. 

J citutifi c !mtri cau. 
W. H. Havens' Iron Circular Saw Table-New I said oopperas, which is otherwise known as green 

Style-unequaled In quality and usefulness . Send to vitriol or sulphate of iron. The wood should be 
Paters o n ,  N.  J. for illustrate d  circular . steeped in the solution ' and when the desired color 

Peck's Patent Drop Press. Still the best in use. is obtained, it should
' 

be thoroughly washed in 
Addrcs�

.
Mil� pe

.
ck , New Haven:

, 
Conn . water, dried, and varnished with shellac in alcohol. 

The SCientific Amencan Office, New York, Is If you will send us particulars as to what you 
fitted with the Miniature Electric Telegraph. By touching d t bl h h 
IIttIe buttons on the desks of the managers slguals are sent 

use on Jour a e, w et er solution of copper or 

to persons In the various departments of the establlsh- iron, we will endeavor to help you to remove the 

ment. Cheap and eltectlve. Splendid for shops, olllee. , stai ns from your linen. 
dwellings. Works for allY distance. PrIce $6, witb good 
Battery. F. C. Beach & Co. , 246 Canal St . •  New York, 
Makers. Send for free Illustrated Catalogue 

Small TooLs and Gear WheeLs for Models. LIst 
free . Goodnow & Wightman. 2S Cornbill . Boston, Mass . 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low.  D. Frisbie & Co . •  New Haven. Ct. 

For Solid Wrought-Iron Deams, ete., see adver­
tisement. Address Union Iron MillS ,  Pittsburgh, Pa. for 
lithograph, &c.  

Spinning Rings of a li!uperior Quality-Whitins­
ville Spinning Hlng Co . ,  Whitinsville, Mas • .  
All Fruit-can Tools, Ferraeute W k'e,llridgton,N. J. 

Wash Stands, New Styles, Marble Tops, can be 
used In anv 8ltuatlon. Prices very low. Send' for a cata­
oguo . Dalley. Farrell &; Co . ,  Pittsburgh, Pa. 

Send for Circular of a very Superior Boiler F&>d 
Pump. D. FrIsbie & Co . , N ew Haven 4  Conn. 

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

Mechauical Expert in Patent Cases. T. D. Stetson, 
�� lIIurrav St . .  New York. 

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

Hydraulic Presses and Jacks, new and second 
land . Latbe. aod Machlncry for Polishing and ButIlng 
\letal •. E. Lyon. '70 Grand Street New York . 

1,000 lbs. English Steel Needle Wire, in coil, No. 
t.! Iron Wire Gauge , for 53-Ie less than cost of importa­
tion ; also, 500 lbs . o f  No . 16, suitable for needle s ,  spiral 
springs, or any purpose requiring a fine quality of steel . 
Goodnow & Wightman, 23 Cornb il l ,  Boston, Mass . 

1, 2 &  3 H.P. Engines. Geo.F.Shedd,Waltham,Ms. 

A. F. K. will find a description of a breech­
loading cannon on pp. 149, 402, vol. 27.-A. S. H. 
will find that gal vanizing cast iron is described on 
p. 5n, vol. 24.-D. G. & S. will find directions for an­
nealing steel on p. 107, vol. 29.-A. R. N. can tan 
buJralo hides with the hair on by the method de­
scribed on p. 59, vol. 29. 

(1) A. R. C. asks : 1. Will copper (such as 
the bottoms of wash boilers or tea kettles are 
made of) do for a boiler to run a small engine ? I 
want it to run for 6 hours and be heated by kero­
sene. A. A boiler to run an engine of this size, 
and do any work, could not conveniently be heat­
ed by a kerosene lamp. It may be made with a 
central flue, using charcoal as fuel. 2. How low 
can water be safely in a boiler ? A. It. is well to 
set the gage cocks so as to keep the boiler at least 
h�lf full of water. 

(2) A. T. W. asks : 1. What is meant by 
the pitch of a propeller ? A. The pitch of a pro­
peller is the distance it would advance in one rev­
olution, if it turned in an .myielding- medium, 
l ike a screw in a nut. 2. Is a cylinder 1x2 inches 
large enough to run a boat three feet long and 
about the same proportions as the Mab, described 
in your issue of March 20 ? A. Ye:;. 3. Of what 
dimen"ions should I make the boiler ? A. About 
12 i n ches in diameter and 15 inches high. 4. Could 
I run a larger boat with the above mentioned di­
ameter ? A. Yes, one twice as large . 

(3) E. L. asks : How can I remove oil or 
grease spots from a·wooden floor ? A.lu some cases, 
i t  can be washed out with a solution of potash ; 
but generally you must take out the board to take 
out the stain. 

Is the following rule for finding the number of 
feet of board that can be sawn from a log cor­
rect ?  From diameter in inches deduct 4, multiply 
the remainder by � of itself, and multiply that 
product by the length of the log, and divide by 8. 
A. There is no rule so far as we know that is ap­
plicable to &11 cases. 

( 1) J. M. says : 1. My engine cylinder is 1t 
x2%: stroke, swam pressure 2 5  Ihs., speed 150 revo­
lutions per minute. What is its power ? A. We 
suppose the engine is working at about ! of a 
horse power. 2. Would a boiler of cylindrical 
form, with 6 fiueB, and a furnace of ).8 inch wrought 
iron, so attached that the heat can pass under the 
boiler and return through the flues into the 
stack, ' do for engine use ? A. Such a furnace 
would be apt to burn out. 3. What is a test tube, 
and how is it made ? A. It is simply a glass tube 
closed at one end. 

(5) J. E. R. a-ks : What is the most effec­
tual way of keeping chickens clean and free from 
vermin ?  A. Rub upon the roosts, once in every 3 
weekS, a little coal 011. Never set the hens on 
nests that have been used much. If the little 
chicks are affected, a drop of lard upon each head 
has been highly recommended ; or a weak solu­
tion of carbolic soap can be used on their heads, 
which will completely exterminate the pests. 

(6) 'V. H. says : I noticed in the SCIENTIFIC 
AMERICAN of February 20, 1875, a recipe for giv­
ing an oaken color to pine (copperas, dissolved in 
strong lye). I did not know what kind of ley, so I 
slaked some lime, taking the water (after it had 
settled) to dissolve the eopper, and applied with a 
brush. It was a failure. I tried potash, with no 
better result than to destroy a nice new brush. All 
this experimenting was on a new table, which my 
wife used to sprinkle the family washing upon. Tlfe 
result was that wherever a wet spot touched t!Ie ta­
ble It has turned it ) ellow, and stained the g90dS 
with yellow spots. What is tberemedy ? .A. Strong 
. po!Bs": lye, or a concentrated . solu tion of potash 
in water, was what is meantiri the recipe . .  We Ull­
derstarid you 'to say that you attempted to dissolve 
copper In the ley, whereas the recipe distinctly 

(7) C. W. asks : If a rifle bal l be shot into 
a two inch oak board so as to pfilnetrate i t, and the 
gun reloaded wIth th e same amonnt of the 
same sized powder, and fired up into the air per­
pendicularly, when the ball comes down, would 
it penetrate a two inch oak board ? A. It would 
not, as the resistance of the air would decrease 
its veloci ty. 

(8) P. asks : 1. What is the essential dif­
ference between the Hirsch and Griffith screw 
propellers ? A. The two screws differ from each 
other in the form of the blades and the variation 
of pitch. 2. What piteh should a 5 feet three­
bladed wheel bave to give the best results ? A. 
A common proportion would be to make the 
piteh 8 feet. 3. What would be the percentage of 
slip ? A. With a well designed boat, there would 
probably be from 15 to 20 per cent of slip. 

(9) B. W. asks : 1 . What is the exact vari· 
ation of the magnetic needle in the latitude o f  
Wilmington, N. C. ? A. W e  d o  not know that tbis 
information is published ; but by writing to some 
of the officials of Wilmington, you may get your 
question answered. 2. How can I test the polarity 
of my compass ? A. By finding a true meridian, 
from observation of the sun or a star. You will 
find a method explained in another column of this 
issue. 

(10) H. R. 'V. asks : How much mixed 
paint will it take to the square of 100 feet sur­
face on outside w ork ? A. According to Traut­
wein, the flrs[ coat of palnt will take 6� Ibs. to 
the square of 100 feet, 3% lbs. to the second coat, 
and 2-� lbs. to the third coat and each subsequent 
coat, the paint being white lead, and weighed be· 
fore thinning. 

(11) H. C. L. asks : If I were riding in a 
car going in an easterly direction at the rate of 30 
miles an hour, and wanted to jump oft', which 
would be the proper direction for jumping ?  A. 
We do not think It would make much difference 
which way you jumped from a car going at that 
rate of speed. 

(12) L. W. J.  asks : I have a small engine,of 
1� inches bore, 3 inches stroke. What would be 
the most appropriate style of boiler to run it with? 
A. You can make an upright boller, with a flue in 
the center. Diameter of shell, 15 incbes : dIame­
ter of flue, 4 i nches ; hight of boiler, 30 inches. 

(13) F. K. says : We have, for the purpose 
of reducing large lumps of coal into smaller, 3 
sets of rolls or cylinders, studded on their peri­
pheries with points or teeth ; these have become 
dull in time and we desire to resharpen them. The 
cylinders and teeth are made of cast steel, and to 
chip them is a tedious and imperfect process. Can 
we not generate a gas, conduct it to the tooth to 
be sharpened, heat it sufficiently, and hammer out 
the pOint ? A. We believe that you could effect it 
better by the use of emery wheels, which could 
readily be. arranged to do the work. If you wish 
to heat the points, however, we presume you could 
do it most readily by the nse of a blowpipe of 
proper construction. 

(14) J. W. A. asks : In my engine, the area 
of plate or val ve is 12x12 inches, pressure in steam 
chest is lOa lbs. per square inch. What amount of 
power is necessary to slide the plate or valve on a 
blank surface, the two surfaces having been 
planed and scraped as valves and seats are usually 
done ? The opening under the valve in the valve 
spat is 1xlO or 10 square inches in area. What is 
the amount of power necessary to move or slide 
the valve covering the above opening ? Which 
of the two above mentioned wiU require the least 
power to slide It on its respective seat ? A. The 
power will be the same in each case, if, as we u n ·  
derstand you t o  mean, there is n o  upward press­
ure on either valve. 

(15) W. n. S. asks : 1. W hat is the value 
per cubic foot of charcoal, compared with soft. 
bituminous (Iowa) coal, and with hard wood, for 
firing a steam boiler ? A. Coal 1, eharcoal �. wood 
).8. 2. I have an engine with a rotary or rock cut­
off valve. With 100 Ibs. pressure, doing heavy 
work, I occasionally found the valve to grate im­
mediately after putting on tallow, which gratin,!, 
generally lasted ahon t five minutes. I tried lard 
oil and castor oil with the same result. I tried 
sulphur and tallow, when the valve worked very 
satisfactorily. I worked it about five weeks with 
sulphur and tallow, and found tbe cylinder was 
worn rill' of an Inch larger at the middle than at 
the end. Did the sulpbur have anytbing to do 
with it? The valve seat, cylinder, and rings arc 
very smooth and bright. A. It is more likely tbat 
the trouble was caused by some lack of prop�r 
adjustment. 

(16) C. R. B. asks : Why is it that the yolk 
of an egg cannot be beaten as stiff as the white ? 
A. It is due to the fact that a large proportion of 
the yolk is composed of 011. 

(17) O. C. B. asks : 1. I have a boiler 20 
inches high by 15 inches diameter, with 27 tubes. 
Boller is of % inch cast iron, with heads of � inch 

. cast Iron. How much steam would it be safe to car­
ry ? A.We would not advise you to carry a pressure 
of more than 15 Ibs. In such a bOiler, and we think 
it would be much better to build one of wrought 
iron or copper. 2. How large an engine would it 
take to run a small lathe, 24 inches long, at 600 
revolutions per minute ? A. Diameter of cylin­
der 1� inches, length of stroke 3 inches • . (is) H: s. M. says

'
: I was recently consult· 

ed by a friend who is about to enter into the man 
ufacture of a combined Ice chest and refrigerator-
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in which h e  intends t o  substitute mechanical force 
for the usual dally supply of icc, that is, he intends 
to form ice in the chest by mcchanical action, 
the motive power heing a man opcrat ing, through 
a crank or lever, a small ice machine contained in 
the chest itself. The macbine is to be of the ether 
type, in which a quantity of some very volatile li­
quid is made to boil iu a partial vacuum. I was 
asked : How long will it take a moderately strong 
man to make 10 lbs. of ice from 10 lbs. of water at 
70° Fah., providing that the apparatus be as nearly 
perfect as possible ? I computed it as follows, and 
my client is of opinion that I am wide of the mark: 
10 Ibs. water will have to be relieved of 38° Fah. of 
its latent heat to reach the freezing point ; and as 
1 lb. of water heated 1° constitutes the unit of 
heat, hence 10X38=380 units of heat which have to 
be taken out of the water before ice forms at all . 
Then again,  on the water passing from a liquid to 
a solid form, it will set free 140 units of heat for 
each pound of ice formed, and at the same timc 
remain at the same temperature itself. Therefore 
140X10=1,400, and 1,400+380=1,780 units of heat to 
be converted into mechanical force and con­
verted back into heat in the condenser of 
the machIne ; and as every unit of heat has a me­
chanical equivalent equal to raising 772 Ibs. 1 foot 
high, we have 772X1,780=1,374,160 foot pounds, 
which, being divided by 33,000, �ives 41'63, or the 
number of minutes during which 1 horse power is 
required to raise 1,374,160 lbs. one· foot high, or to 
reduce 10 Ibs. of water from 70° Fah. to ice ; and 
as it rE'quires seven men to cxert 1 horse power 
constantly, it will require onc man seven times as 
long; therefore 41'63X7=20l'41-:-60=4'S4 hours as the 
time that one man would be reqnired to work the 
pump to produce 10 Ibs . of icc. To this must be 
added 25 per cent for friction and absorption of 
external heat, which brings the sum total n p  to 
6'05 hours. Am I right? A. The calculation is 
correct for the theoretical time, and is very credit­
able to you. It is probable, however, that still 
greater allowance mnst be made for friction, leak­
age, radiation, etc., than the one you havc esti­
mated. 

(19) C. D. asks : By what process can I pro­
duce crystalized eft'ects, such as we see on watcr 
coolers ? A .  If can be done by mixing ground 
mica with collodion, and applying to th e sur­
face. 

(20) E. S. F. says : 1 .  'Ve purchased S0mc 
woodworking machinery which has been stand­
ing still for some time, and consequently has be­
come gummed. Will kerosene oil be as good as 
anything to remove the gum, or had the machines 
better be taken all apart and cleaned ? A. It will 
be better to take the machinery apart. 2. Will 
kerosene inj ure the journals and boxes if put on 
when we commence running ·? A. Ker')sene oil 
will not injure the journals, but the dirt and grit 
on them may if you start up the shafts before 
cleaning them. 

(21)  C. F. S. asks : How do you explain the 
fact that water, being placed in a cellar in an 
open vessel, will keep vegetables from freezing ? 
It has been done here this winter with success, 
protecting apples and potatoes from frost. A. If 
you will give us further particulars we will inves­
tilnlte the matter. We do not think tbe presence 
of the water was the preventive. 

(22) II. B. says : We are making a quantity 
of cast iron augers, about 12 inches long and from 
4 to 8 inches diameter at the outside of thrcads. 
The threads arc about 1� inches apart and of 
about the same depth. We wish to polish these 
with an emery belt, having first removed the 
rough exterior by an emery wheel. Is a leather 
or rubber belt best? What kind of glue is best ? 
A. Use leather and ordinary glne of good quality. 

(23) D. B. C. Jr. says : 1. I wish to build a 
light boat, 30 feet long by 7 bcam, to draw 12 inches 
water. Please give mc th� size of boiler, engines 
(for side wheels), diameter of side wheels, length 
and depth of buckets. A. Engine 4x6 inches, and 
boner 3 feet diameter and 4 fcet high. 2. Which 
would be the best, a side wheeler or a propeller 
for a stream with a rocky bottom ? A. It will be 
best to have a propeller, or twin screws. 

(24) D. W. W. asks : 1. What is the differ· 
ence between plumbago and black lead ? A .None. 

Is the mineral known as fiberous asbestos good 
for packing piston and valve rods on steam en­
gines ? A. Yes. 

How can I make a brown or black enamel or 
paint, for cylinder heads and steam chests. which 
will not crack and scale off as common paint 
does ? A. There is a black varnish made from 
mineral oil that answer. very well. See p. 379, vol. 
31. 

(25) J. C. Jr. says : I have a steam engine 
and wish to know if you can inform me why the 
boiler foams. I fancy that the steam pipe is too 
small,or possibly the boiler itself may not be large 
enough for the engine. The builders say that, af­
ter she has been two or tbrce months running, shc 
will come all right ;· but I find she has not im­
proved after an experience of six weeks. A. Thc 
trouble is probably caused by dirty water. If EO, 
blow off frequently, and clean the boiler. 

(26) H. M. D. asks : W ill you please tell me 
how soot may be used to advantage ? A. Wood 
soot may be used as a fertilizer. 

How may I get rid of the grub worm from trces 
and bushes ?  A. Dig down abou t the base of the 
trunk about 12 inches, and incase it snugly with 
tarred paper to about one foot above the surface 
of the ground; then fill in the soil .  

What are th e  ingredients o f  nitro-glycerin ? A .  
It  contains carbon 3 eq'livalents, hydrogen 5 ,  m­
trogen 3, oxygen 9,= C, H,N,O • .  

(27) I. W. S.  asks : If I insert a platinum 
wire into a U-shaped tube, fill the t.ube with a mix­
ture or oxygen and hydrogen, place the mouths 
of the tube in a vessel of water and connect the 
ends of the wire with the poles of a battery, will 
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the tube be broken when the combination of the 
gases takes place ? A. If the tube be a strong 
one, Rud has large openings at the mouths, it will 
not. 

A .  If a closed circuit iMversed by a voltaic cur­
rent be opened, a scarcely perceptible spark Is ob­
tained, If the wire joining the two poles be IIhort. 
Further, i f the observer himself form a part of the 
circuit by holding a pole in each hand, no shock is 
perceived unless the current Is very intense. If, 
on the contrary, the wire Is long, and cspccially if 
it makes a great number of turns, so as to form a 
hob bin with very close folds, the spark, which is 
Inappreciable whcn the circuit Is closed, acquires 
a great intensity when It Is opened, and an ob­
server in the clrcUlt receives a shock, which Is the 
stronger as the number of turns of wire Increases. 
2. What causes the electric light, and why can it 
not he used for m'lmlnatlon ?  A. The heating of 
the poles Is due to the great resistance which the 
electric current encounters at these points, the 
carbon composing which is converted Into vapor 
by the Intense heat, forming a conducting bridge 
across the gap, over which the luminous transfer 
of electricity takes place. a. How does the core of 
an Induction coil alfect the induction current ? 
A. It induccs a current contrary to that passing In 
the primary wire at every breaking of the latter, 
which comes under the head of extra currents, ex­
plained above. 4. Has there ever been patented 
an automatic repeater with simply two relays? 

Of what Is fool's gold compoEed ? Is it of any 
value ? A. It is a compound of Iron and sulphur, 
Fe S., and Is of considerable value as a source of 
sulphur in the manufacture of sulphuric acid. 

lime, and magnesia, with some oxide of Iron, but 
not sufficient for extraction. No. 3 shows shining 
scales of biotite, a variety of mica, and the remain­
der is a mixture of quartz and felspar. No. 5 Is 
not metal, as you say. It is a partly reduced sul­
phuret of iron, exceedingly brittle from presence 
of excess of sulphur.-H. W. F.-It Is pyrrhotite 
or magnct.ic iron pyrites, and contains 39 per cent 
sulphur, 60 of iron, and traces of manganese and 
nlckei.-F. M. S.-It is galena or sulphuret of lead, 
and contains 85 pcr cent of metallic lead.-E. J. M. 
-These specimens consist of cal bonate of lime, 
and may have come from the skeleton or shell of 
some animai. 

How can I make a paste or mucilage which will 
dry quickly, and not make the paper curl up I A. 
Use a solution of pure gum arabIC In warm water, 
aud mix a little refined sugar with It. 

(28) G. A. Z. says : I a m  working an im­
provemcnt o n  the common smoking pipe, and 
have to use some metal inside the bowl, in con­
tact with the burning tobacco. Would brass be 
Inj urious to the smoker ? Would nickel be more 
guitable ? A. Nickel or nickel-plated brass woul d 
be the better for this purpose. 

(49) C. D. H. asks : 1. In the construction 
of an Induction coil 3 feet long, Is It better to use 
a number of Iron wires or a bar of Iron for the 
core ? A. Use a bundle of Iron wires. 2. How 
large should It be ? A. As long as the coil. 3. What 
size of copper wire should be used in the primary 
and secondary coils respectively ? A.  No. 4 1n pri­
mary and 36 in secondary. 4. How should each bc 
nsulated ? A. Cotton tor primary and silk for 
secondary. 5. What Is the best material for ends 
of the coli ? A. This Is immaterial. 6. What 
amount of battery would be required for a speci­
Illc length of spark ? A. Six cells will givc a ten 
Inch spark. 7. Would It do for an electric light ? 
A. No. 

COlllJroNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC Al4EIuCAN ac­
knowledges, with much pleasure, the receipt of or­
iginal papers and contributions upon the following 
subjectR : 

On a New Numerical System. By F. E. 
On the Sun's Orbit. By J. H. 
On Stationary Engines. By J. C. G. 
On the Currant Worm. By C. T. 

Also enquiries and answers from the following . 

(20) G. B. B. asks : In your formula for 
amalgam for silvering hollow glass vessels, etc., 
what qualities of lead and tin are meant ? A .  
�Ie[t together 1 oz. clean lead and 1 oz.  fine tin I n  
a clean iron ladle, then Immediately add 1 oz. bis­
muth. Skim off thc dross, remove the ladle from 
thc fire, and before it sets add 10 ozs. q u[cksilver. 
Now stir the whole carefully, taking care not to 
breat-he over it, as the fumes of the mercury are 
very pornicious. Pour this through an earthen 
pipa i nto lOhe glass globc, which turn repeatedly 
round. A. Wc think not. 

(50) C. W. asks : 1. How can I make wa­
ter colors In small cakes ? A. Mix the colors into 
a thick paste with hot water containing a little 
gum arabic, and press into molds. 2. How can T 
make plumbago or black lead into cakes ? A. 
Where pieces of sufficient size are ohtalnable, 
they may be sawn into the required shape. When 
in powder, It may be Incorporated with a very 
small quantity of melted sulphur, or moistened 
with water and subjected to great pressure, when 
It coheres. 

F. P.  �I .-R. H. S .-J .  T .-F . H .  W .-N. B. D .­
R. K. W . -J .  T. P.-N. F .-R . S. W . -N . W. H . ­

F .  H·-N. K .  
(40) E. A. W. asks : What is absinthe ? A 

A cordial of brandy, fiavored with wormwood . 

(30) R S. S. asks : Is there any advantage 
in hllving the brake block i n  front of a wheel, or 
would it have as much power over the wheel i f  
placed behind ? A.  There would be little, i f  any, 
difference. 

(31) B. C. & Co. ask : How can I separate 
tin from dross ? A. The tin i9 melted and the tcm­
peraturc raised vcry considerably in order to ren­
del' thc sl ag as liquid as po.sible, so that It may 
uot rctain too much tin with it. It is also neccs­
sary to stir the meltcd mass in ordcr to facilitate 
the separation of the tin. The clay is thcn raked 
out, and thc melted tin run Into a cast iron pan : 
where it Is allowed to rcmaln for some time, in 
ordcr that any slag may rise to the surface; after 
which it is skimmed, and poured into cast iron 
molds. 

(41) R. G. asks : Can you give me a practi · 
cal recipe for manufacturing potash ? A. Caustic 
potash is generally procurcd by the action of caUE­
tic lime in a boiling solution of carbonate of pot­
ash. The Hme unites with the carbonic acid of 
the potash, forming Insoluble carbonate of lime, 
which subsides. The clear liquid, containing the 
potash in solUtion, Is then drawn olf and concen­
trated by evaporation. If the heat be continued 
to a point little short of redness, the liquid flows 
without ebullition, and may then be run into 
molds, where it solidifies on COOling, formiug the 
small, grayish white sticks of commerce. The ves­
sels used are either iron or silver. 

(51) W. L. D. asks : How can I make the 
linking rings which sleight of hand performers 
use ? A: We are not acquainted with the manner 
in which these tricks are executed. 

HINTS TO CORRESPONDENTS. 

Correspondents whose Inqturles fall to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de­
clines them. The address of the writer should al­
ways be !!'lven. 

Can a person charge himself with electricity ? 
A. Yes, by means of an electrical machine. 

Enquiries relating to patents, or to the patenta­
b'lity of Inventions, assignments, ete., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waate baaket, as 
it would till half of our paper to print them all ; 
but we generally take pleasure In answering brletly 
by mail, if the writer's address is given. 

(52) H. C. N. says : I believe that the fol· 
lowing method of drawing an oval is superior to 
many, and It draws a pcrfcct oval. Take any 

(32) E. F. H. asks : 1. 'Vhich are the best 
metals for large stencil plates ? A. Thin hard 
bra3s is the best for this purpose. 2. Can R cids be 
successfully uscd for this purpose ? A. No. 

(42) T. S. R. asks : Does it require mOl e 
power to run a four-blade propeller than a two 
blade, thc size being the same ? A. Yes. 

(;)3) fl. R. C. asks : In dyeing with aniline 
colors, what can we usc to set the dyc on cottons, 
won\(oas, and silks ? A. Perkin uscs tannin as a 
mordant for fixing thc cokrs upon cotton and cal­
icoes, working In an acid solution of the coloring 
matter. A basic Icad salt may also be nsed as a 
mordant. In calico printing, thc colors arc usual­
ly mixcd with albumen, which, by coagulation 
with steam heat, fixcs the color on the fiber. 'Wool 
takcs aniline dycs from their aqucous (but not 
aci dulated) solution. readily at a temperature of 
l;)JO to 140° Fah. In the caso of silk, al! that is 
necessary Is to steep it In thc solution (the solv­
Cllt being cithcr alcohol or wood spirit) until the 
dC3ired color is obtained. 

What is the best for an cnginc making 300 rcvo­
lutions per minute, the propcller being 28 inches 
in diameter, and the engine 3%x5 inches ? A. 'I.'he 
four-bladed screw will utlllzc most of the power. 

(31) A. n. R. says : I have had 750 barrels 
of old cider on hand for thrce years. How can I 
turn it into vinegar? A. Add to cach barrel a lit­
tle fermenting substancc, such as yeast or mother 
of vinegar. 

(35) "' . C. R. asks : I want to make oxygen 
gas in an iron quicksilver bottle. I want to scrcw 
on to it a cock and a nipple, and put a certain 
amount of chemicals into It, set it on thc fire, 
and make the gas withont Ictting It out of the bot­
tle. In other words, I want to make a self-con­
densing gas cylinder. 'Vhat amount of prcssure 
will onc of those bottles stand ? Will 1 lb. chlor­
ate of potash and -1 ozs. manganese yicld too 
heavy a strain ? I put in j ust half of thc above 
quantities and screwed on the b.ottle a stcam gage. 
It brought the gage up to 1,'0 Ibs., and would have 
gone higher, but I felt a little timid, and unserewed 
the gage, and allowed thc gas to escape. The bot­
tle is L� inches high and 5 inches In diameter, and 
about half an inch thick, outside measurement. 
A. As thc volumc of a gas is inversely as the 
pressure to which it is subjected , your bottlc,with 
a pressure of 2!O Ibs. to thc squarc inch, would hold 
a little O\'cr 2X:( cubic feet. The question is not 
what pressure thc bottle will stand when cold, but 
with the bottom (in this case) ncccssarily heated 
ncarly or quite to full redness. And as the rigid­
ity of iron dccrcases rapidly as its temperature is 
raised, we are unable to givc you the required fig­
urcs. Your cxperimcnt was a very rash one, lIB 
many scrious and some fatal accidents have oc­
CUlTed, to our kno wledgc, from like experiments. 
Besides, so small a quantity of gas (if used for 
thc limc light) would last only a very short 
tilnc. 

(36) G. K. says : I want a cement that will 
hardcn in 48 hours or less, to be of the consistencc 
of molasses. It is to bc uscd to cement sand­
stone under salt or fresh water. A. Usc Portland 
cemert. 

(ai) E. E. S. asks : 1. What should be the 
rclative diameters of the whcel on cranK shaft,the 
pulley on saw arbor, and of thc saw, in order to 
obtain the best effccts in a foot power circular 
sa w ?  A. We could not tcll without knowir g more 
particulars : but you will find a number of such 
machines in use, and you can observc their pro­
portions. 2. Is there any advantage In placmg a 
fiy wheel on the saw arbor? A. The use of a fly 
wheel Is  advisable with such a machine. To your 
other question, there is  a loss of power in the de­
vice you describe. 

(38) G. L. N. asks : How can I deodorize 
kerosene oil ? A. Digest It with chloride of cal­
cium. '.rhis wlll lea\'e it with a plcasant ethereal 
Odor. 

(39) L. D. M. asks : What can I size paper 
with, to prevent lard 011 from striking through ? 
A. Try dammar va"llish. 

1. What are the extra currents of electricity ? 

(43) W. M. asks : What ingredients will 
prevent the explosion of coal oil, and not Impair 
the light when used in lamps ? A. We can givc you 
no better recipe than that of distilling off the 
lighter portions of the fluid until the specific grav­
ity of the remaining portion is about 0'75 to 0'80. 

1. How can 1 clean and polish window panes, 
mirrors, etc. ? A. Take a small soft sponge, well 
washed from everything gritty, just dip It Into wa­
ter and squeeze It out again, and then dip It into 
some sp[rlt of wine. Rub it ovcr the glass, which 
Immedbtely dust over with whiting sifted through 
muslin ; rub it lightly and quickly off with a cloth, 
then take a clean cloth and rub It well again, and 
finish by rubbing it with a silk handkerchief. 2. 
How can I clean lacquered frames ? A. Use a soft 
sponge and warm water. For paints, use soap and 
water. 3. How can I clean plated ware ? A.Clean 
with hot water, followed by a solution of equal 
parts of spirits of ammonia and turpentine ; and 
after this, if nccessary, prepared chalk, whiling, 
magnesia, or rouge. 

(44) F. E. M. asks : 1. What proportion to 
the periodic time of the heavenly bodies would be 
the time In which they WOUld fall to the center of 
force, supposing the tangential force suddenly de­
stroyed ? A. The planets wil l reach the sun with 
the same velocity spirally as If they fell direct. 
2. If two masses, each of which w ould attract to 
its center a body in one second at the distance of 
one foot, be placed two fcet apart, would they 
mcet in one second ? A. No ; they would meet in 
two seconds. 3. Professor Tait in Good Words 
speaks of the tridimensional character of spaee,and 
hc mentions that mathematicians have speculated 
upon a fourth dimension. What mode Is alluded 
to ? A. This speculation reaches to serene hights 
where mathematics become lost In metaphYSics 
and fog. 

(45) M. C. R. asks : 1 .  How can I make an 
electromagnet? A. Wind Insulated copper wire 
around thc two ends of a bar of soft iron, bent 
into the form of a horseshoe. 2. About what 
weight would a magnet made of 10 Ibs. wire be ca­
pable of raising, and what size of wire Is the best ? 
A. Coarse wire is the best for making magnets If 
the object is to raise heavy weights. The ques­
tion as to how much a magnet containing 10 lbs. 
wire would be capable of raising could not be 
properly answered without stating how much bat­
tery Is to be used. 

(46) D. L. M. asks : 1. W h at is the difference 
between clock time and mean solar time, and why 
is there such a marked difference at particular 
times ? A. The equation of time Is the difference 
of the sun's true right ascension and mean longi­
tude. 2. Is the direction of the earth's axis to Its 
orbit always In the same direction ? A. The dircc­
tion of the earth's axis is nearly uniform. 

(47) L . E .O . asks :  'Will an anode composed of 
nickel five cent pieces answer for nickel plating on 
a small scale ? A. Yes. 

(48) G. C. P. Jr. asks : 1. What is the best 
way to make a solution of rubber ? A. By far the 
best solvent for rubber Is bisulphide of carbon. 2. 
Is It safe to heat naphtha over a spirit lamp to 
boiling heat ? A.  No ; the naphtha may be heated 
by Immersing the vessel containing It  in hot water 
or hot sand. This had better be done in the open 
air. 

1. What is the best method to adopt In order to 
polish amber tortoiseshell ? A. Use putty pow­
der. 2. When Is Is faded, can It be restored to Its 
natural color ? A. It cannot. 

square, bisect it, and draw diagonals in thc halves 
of the square. Describe the oval with thc com­
p8.!'S, using A, C, B, and E as ccntcrs. 

Hundreds of enquiries analogous to the followlnll' 
arc scnt : " Who m akes good washing machines ? 
Whose is the b est knife-cleaning lDachine ? Who 
sells battery carbons ? What are thc prices of 
terrestrial globes ? Whose is  the best hominy 
mill ? Who sells the best bone-crushing mill ? "  
All such personal inqUIries are printed. as will b e  
observed, I n  the COlUmn o f  "Bustness and Per­
sonal," which is specially set apart for that pur­
pose, subject to the charge mentioned at the head 
of that v'Olumn. Almost any desired informatIOn 
can in this way be expeditiously obtamed. 

(53) E. O. M. says : If N. P. B. will use 
the tang of an old mlU saw tile, he can turn his 
grindstone olf true. When one side of the tang 
wears out, turn It over. 

(54) T. W. D. says, in reply to J. H., who 
aslnid for a process in which to dyc the skins of 
small animals, such as muskrat, mink, ctc. ? The 
green hull of thc European walnut is turned to 
account in Europe for dyeing furs black, and the 
hull of our black walnut could probably be simi­
larly employed. The walnut hull Is crushed and 
the juice squeezed out from the pulp, with the ad­
dition of a little water. A small quantity of lime 
Is added, and the dye Is ready for use. Thc color 
is extremely difficul t of cxtraction, and attaches 
Itself very readily to any kind of hair,and Itls used 
extensively lIB a hair dye. The coloring matter 
consists essentially of a soluble alkaloid latcly in­
vestigated and known as regia nine. 

MINERALS, ETC.-Specimens have been re­
ceived from the following correspondents,and 
examined, with the results stated : 

F. F. H.-·The tin has been acted upon by nitric 
acid of proper strength. The mineral Is Iron py­
rltes.-E. P. C.-It is black oxide of iron, mixed 
with quartz. It has too small a percentage of iron 
to be used as an ore.-G. S.-It Is graphite or 
plumbago.-R. W. T.-It is iron pyrites, and (un­
less you find it in large quantities) cannot be made 
use of.-Y. M.-It is misplckel, and contains ar­
senic 46 per cent, sulphur 20 per cent, and iron 34. 
If you heat it strongly, the arsenic will be driven 
olf with a disagreeable smell, and a piece of mag­
netic oxide of iron will remain.-A . E. J.-It is a 
secretion of carbonate of lime, and has no '!'alue. 
-J. D. B.-It is iron pyrltes.-F. A. M. and O. E. F. 
-No. 1 is altered scapolite. No. 2 is white talc. 
No. 3 is aragonite. No. 4 is marcasite, or white 
iron pyrites. No. 5 is gal«ma. No. 6 is asbestiform 
talc. No. 7 1s a variety of talc. It may be used 
as a lubricant orto extract grease, or (when soft 
euough) as a French chalk. No. 8 is compact talc. 
No. 9 is talc. No. 10 Is tremolite. No. 11 is fer­
ruginous quartzite. No. 12 is chrysolite Imbedded 
in volcanic tuft. No. 14 is iron pyrites [n granite. 
No. 16 is an altered and decomposed pyroxcne. 
No. 17. It Is difficult from so small a fragment to 
decide whether It is pyrite or cobaltite. No. 18 is 
cuplferous amygdaloid. No. 19 is yellow oxide of 
Iron. No. 20 is compound crystals, contalniug the 
cube, octohedron, and rhombic dodecahedron of 
Iron pyrltes.-l. F. D.-Nos. 1 and 2 contain some 
sulphuret of mercury, along with iron pyrites. 
From Nos. 3 and 6 we obtained no indications. No. 
4 contained some Iron pyrites in quartz ; whether 
anything else werc present could not be deter­
mined from the smallness of the amount.-G .C.R. 
-Both Eamples consist mostly of silex, with some 
alumina. The darker specimen was colored with 
oxide of iron. They both contained phosphOric 
acid, No. 2 having the larger percentage ; and any 
fertilizing qualities which they possess are due to 
the presence of this constitucnt.-J. 0' 1l.-No. 1 Is 
magnetite, with some vitreous quartz, soda, 
feispar, and magnetic oxide of Iron. No. 2 is limc, 
magnesia,and garnet. No. 3 Is orthoelase. No. 4 is 
oligoclase. No. 5 Is hornblende.-D. K.-Nos. 1 
and 4 are sulphuret of iron In quartz and pyroxene' 
No. 2 1s  not an iron ore. Itls a silicate of alumina, 
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I N D EX O F I N V E N T I O N S  
POB WElCH 

Leeten Patent of 'he Vnl&ed St.'e. were 

Granted In 'he Week encUnc 

A pril 6, 1875, 
AND EACH BEARING THAT DATE. 

TThoBe marked (r) are relBBued patenta. l  

Alarm register, flre, F.  H .  Field . . . . . . . . . . . . . . . . . . . .  161 , 676 
Axle skein. J. A. EJl!s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 1 , 6()S 

Bag holder, J. A. Budlong . . . . . . . . . . . . . . . . . . . . . . . . . 161 , 589 

Bale tie, J. W. Philp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 1 , 819 

Basket, S .  Weinstock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 846 

Bed bottom , J. L. Decker . . . . . . . . . . . . . . . . . . . . . . . . . .  1 61 , 765 

Bee hive. E. Gerry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 606 

Beer cask, P .  Knudson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 796 

Bird cage , A. B. Hendryx . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 1 , 788 

Boller covering, A. Leydet . . . . . . . . . . . . . . . . . . . . . . . . . 161 , 801 

Boller explosions, preventing. G. Selden . . . . . . . . . 161 , 709 

Bolt, door, W. C. Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 684 

Bolt, king, C .  G. Laze.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 799 

Book case . J. J. Crandall. . . . . . . . . . . . . . . .  . .  . . . . . . . .  161 , G69 
Book clamp,  J .  B. Boyce . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 743 

Boot ond shoe. Meyer & Frelburg . . . . . . . . . . . . . . . . . .  16 1 , 809 

Boot clamp for boot blacks, O. CoJl!er . . . . . . . . . . . .  161 , 593 

Boot screw wire, A. Vall Wagenen . . . . . . . . . . . . . . . .  161 :842 
Box hends, machln c for cutting, E .  Hersey (r) • . •  6 , 367 

Brewer ' s  mash mach i n e ,  J. Schafhaus . . . . . . . . • • • . 161 , 708 

Broiler, G. D. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 ,601 

Brollzlng machin c ,  H .  Battermann . . . . . . . . . . . . . . . . .  161 ,784 

Brush and mop holding device, R. C. May . . . . . . . . .  161 , 805 

Buckle ,  turn . G .  H .  Spencer . . . . . . . . . . . . . . . . . . . . . . . . 161 , 882 

Burial vault, L. K. Dutton . . . . . . . . . . . . . . . . . . . . . . . . 161 , 673 

Burner, gas, A. G. Bayles . . . . . . . . . . . . . . . . . .  - . . . . . . . .  161 , 7�5 
Burner, laboratory gas ,  C .  D. Cheney . • • . . . . . . . . .  l U l , 666 

Burner, vapor, C .  H .  Prentiss . . . • . .  , . . . . . . . . . . . . . .  11)1 . 635 
Calcimine,  M. P. Church . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 , 591 

Can , sheet metal, J. A. WilBon . . . . . . . . . . . . . . . . .  161 ,848 

Can flanged Uds and collars , J. :rtf. Patterson . . . . . 161 , 684 
Car brake,  railway, G. Hlllcr . . . . . . . . . . . . . . . . . . . . . . .  1 6 1 , 78) 
Car couplfng, L. 1. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 586 

Car couplfng, J. Yeagly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 850 
Car replacer. S. 1. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 605 

Car seat , T. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 1 , 6·l6 

Car, stock, J .  R. McPherson . . . . . . . . . . . . . . . . . . . . . . . 161 , &0, 

Carding machlnc ,  Higgins & Whitworth . . . . . . . . . .  161 , 613 

Carriage axle, J. Klfne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 M , G 1 8  
Carriage bodies, hanging, S .  N. Beecher . . . . . . . . . .  161 , 'iS8 
Carriage spring, C. G. Lazear . . . . . . . . . . . . . . . . . . . . . . 161 , £W 
Carriage top, E. P. Stedman . . . . . . . . . . . . . . . . . . . . . . . . 1(jl , 8Si 
Carriage nmnlng gear, H .  Dibel .  . . . . . . . . . . . . . . . . . .  lGl , �67 
Cartrldge·loadlng Implement, H . L .  Hepburn . . . . . LGI , G,2 
Cartrldge·loadlng Implement , W. G. Rawbone . . . .  161 , G::6 

Cattle support, F. H. Relph . . . . . . . .  . .  . . . . . . . . . . .  161 , 625 
Centrlfug.l hl dro-extractor, C .  C .  I'{ebber . . . . . . . 1 6 1 , 7 1 9  

Chair, I nvalid, IV .  Burch . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 . 748 
Chair rounds,  tenoning, G. "\V. Parlwr . . . . . . . . . . . 161 , 81S 

Chair seat, H .  A .  Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 1 , 699 
Cbalr, tilting. W. T. Doremu . . . . . . . . . . . . . . . . . . . . . 161 , C'0I 

Cblmney cowl , A. J. Robinson . . . . . . . . . . . . . . . . . . . .  161 , 704 

Chuck for making swelled tenons, A. D. Hufl . . . .  161 , 7C6 

Churn, T. B. Jewett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 7fl4 

c;hurn , C. W. Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 . 683 

Cigar mold, R. Appleby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 , 651 
Cfgar press, Svoboda & Luxa . . ' . . . . . . . . . . . . . . . . . . . .  161 , 7 1 5  

C lock, pendulum, F .  Eckel  . . . . . . . . . . . . . . . . . . . . . . . . 161 , 614 
Clocks, calendar moYement of, T. H. Mott . . . . . . . .  1G1,81S 
Cloth·frlezlng machine . G .  G .  Disbop . . . . . . . . . . . . .  161 , 588 

Clothes fram e ,  C. F. Whipple . . . . . . . . . . . . . . . . . . . . . . 161 , 646 

Clothes wringer, 1. F. Brown . . . . . . . . . . . . . . . . . . . . . . 161 , 662 
Coal se parating slate m f 0, Broadbent el al. . . .  11 7U 
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Coal. separating refuse from, B. Thomas . . . . . . . . .  161 . 840 

Cock , stop , J .  C. Meloon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .698 
Collar ends . folding and pasting, C. Spoftord . . . . . . 161 .833 
Comb , E .  Bro wn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 661 
Condenser. ferrule. T. H. Savery . . . . . . . . . . . . . . . . . . 161 , 701 
Cooler and cheese nt. milk.  C. W. Grannis . . . . . . . 161 , 608  
C<>oler a n d  refrigerator. water, J .  K .  Korlf . . . . . . .  161 . 797 

Cooler. lard . F. C. Pray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 7OS 
Copying pres •• W.  U .  Fairbairn (r) . . . . . . . . . . . . . . . .  6 .865 
Corkscrew wire . W. B .  Clough . . . . . . . . . . . . . . . . . . . . 161 . 755 

Corn dropper.  J. Jackman . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .6!l5 
Corn s t a l k  cutter. C .  B .  t:;lghtR . . . . . . . . . . . . . . . . . . . . .  161 . 880 
Corset. 1. Ulman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 841 

Corset box. M. K. Bortree . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .741 

Counter prc.s. 1. Frechette . . . . . . . . . . . . . . . . . . . . . . . .  161 , 774 

Curry comb. J .  O. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 654 
Curry comb , G. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 1 , 781 
Cutlery. securing handles to. E .  C. Carl ton . . . . . . .  161 .752 
Damper, J. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,714 

Door .afe , J. Farrel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 . 675 
Door banger, J .  Lumhert . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 619 
Drawers, J. J .  FltzP.trlck . . . . . . . . . . . . . . . . . . . . . . . . . 161 . 778 
Drill chuck. N. W. Horton . . . . . . . . . . . . . . . . . . . . . . . .  161 ,616 

Drill • •  team rOC i< ,  Nutting "" Glthen . . . . . . . . . . . . . . .  161 ,631 

Elevator. scuttle, F .  A .  Smith . . . . . . . . . . . . . . . . . . . . . .  1"1 . 641 
Emery wheel t .... lng re.t. E. Thoma . . . . . . . . . . . . . . .  161 .717 

Engine, compound :-,tCBDl, F.  E. SIckels . . . • . . . . .  , 1ti1 , TIl 

Engine., regulating deYlee for. A. D. Beaumon t .  161 .7&1 

Engine valve. componnd, 8. n. Greacen . . . . . . . . . .  161 , 779 
E nvelope cutting machlll � , .J .  F .  i:11! . . . . . . . . . . . . . .  161 , 604 
Equ.llzer. dr.ft . W. M. �[cClell.nd. Sr . . . . . . . . . . . .  161 . 623 

Eyegl.ss frame. M. C. Brackett. . . . . . . . . . . . . . . . . . . . .  161 . 653  
Fan. automatic. Gllllford & Homoan . . . . . . . . . . . . . .  161 . 776 

Fan. tab l e .  C. Good . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161.771 
Faucet • •  elf-closlng. P. W. Doherty . . . . . . . . . . . . . .  161 . 768 
Faucet. ventilaU ng. W. C. North . . . . . . . . . . . . . . . . . . .  161 . 630 
Fence, farm , L. E. Hogue (T) . . . . . . . . . . . . . . . . . . . . . . .  6 , 369 
Ferrule for tool handles.  E .  C. DenIo . . . . . . . . . . . . . .  161 .598 

FertilIzer. fl. Selt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .1127 

Fire arm . reYolvlng. t'. W .  Hood . . . . . . . . . . . . . . . . . . .  161 . 615 

FIre e.cape . �1 . F. Eldredge . . . . . . . . . . . . . . . . . . . . . . .  161 .602 
Fish. preparing. D. W. & 8. H .  Da"ls . . . . . . . . . . . . . . 161 . 596 
}'rult press. filter, and funnel.  6. A. N e wsham . . . 161 .816 

Furnace, reyolvJng, J. Manee . . . • . . . . • . • . • • • • • . • . . . .  161 ,620 
G ,lvanlzers' dros •• purifying. Spear & Rlcbard • . . 161 .631 

Game app.ratus. C .  Metz . . . . . . . . . . . . . . . . . . . . . . . . . . .  161. 627 
Gas generator, carbonIc aCid , O. Zweftuscb . . . . . .  161 , ns 
Gas, manufacture of, 1 .  N. St.anley . . . . . . . . . . . . . . . . .  16 : , 836 
G •• retort IId. S. A .  ThomR . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 716 
Gate, farm , L. S .  Cohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 , 756 
Gate, farm. L. W. Noyp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .g17 
GlIl8S. etc .•  ornamenting. J .  H. &, C .  W .  Crane . . . 161 ,760 
G rain drill s .  feed wheel for. B. Kuhn . . . . . . . . . . . . 161 .688 

Grate bllr. A. \Ii. Cram . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 158 

Gyrator, ae-rial Bod mari n e ,  P. n. Fernandez . . . . .  161 , 172 
H.rrow .nd roller . A. M. Stratton . . . . . . . . . . . . . . . .  161 .888 
Harvester rake . W .  N. WhIteley . . . . . . . . . . . . . . . . . . . 161 . 128 
Hay .lIde . A. J .  Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 637 
Heater. feed water. E . B. Bennett . . . . . . . . . . . . . . . . 161 . 581 
Heel .tlftener ••  elc . •  feeding. S . & 6. F. Mool'6 . . .  161.811 

Hinge • •  elf-supportlng. B. Adam . . . . . . . . . . . . . . . . . . .  161 .729 
HitchIng cl.sp or Iblmble. J .  C. COYert . . . . . . . . . . . . 161 . 751 
Hoof .preader, T. Armstrong (r) . . . . . . . . . . . . . . . . . . .  6 .&'4 

Hook • •  nap . A. J . Vaughan . . . . . . . . . . . . . . . . . . . . . . . . .  161 .843 
Horae collar fastening, V .  M .  Beamer . . . . . . . . . . . . .  161 , 7;;6 
Hor.e power,  G. E. Burt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 003 

Ho.e n ozzle. � ! .  Fl. Curt ' s  . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 7r.a 

Hydrant.  adJUf�tA.hl� , G .  D . Hlocher . . . . . • • . . • • . • • . •  161 ,741) 
Incubator, C. C. Weston . . . . . . . . . . . . . . . . . . . . . . . . • • • •  161 , 722 

Injettor. W. H. NewelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .815 
Jronlng apparatu •• J .  G .  Crawford . . . . . . . . . . . . . . . . . 161 .�nJ 
Journal and bearing, G. A. C hapman . . . . . . . . . . . . .  Ifll ,6f5 

Ladles . stopper for. H .  Sw.n k . . . . . . . . . . . . . . . . . . . . . . lijl .fl.I4 
Lamp attachl1lent. T .  C .  Lawrence . . . . . . . . . . . . . . . . .  161 . 1'. 6 
Latch for doors. etc . •  F. D. RolJln"on . . . . . . . . . . . . 161 . 705 
Latch. reversible. W. T. �fll ngel' . . . . . . . . . . . . . . . . . . .  161 .'i1lO 
Llfe-preser\'lng stool. H. E. Cros.well . .  . . . . . . . . . . . 161.6iO 
Liquor.. aging. J .  G .  8pler . . . . . . . . . . . . . . . . . . . . . . . . . .  l'I .6It 
Lock, comblnatlon , C. O. yale . . . . . . . . . . . . . . . . . . . . .  161, i27 
Locking dev ice. M.r@h & Crone . . . . . . . . . . . . . . . . . . . .  1�1 . "95 

Loom, G. Crompton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,596 

Loom .huttle. J .  M. Peckham . . . . . . . . . . . . . . . . . . . . . . 161 . 702 

Lounge, camp, G. T. Barker . . . . . . . . . . . . . . . . . . . . . . . . 161 , 733 
Lubrlc.alor for plot on rod • • S. HotIma� ter . . . . . . . .  161 .614 
Lnmber. W. E. Brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 116 
Materlals . testing. L. A. Be.rd.lee . . . . . . . . . . . .  ' "  161 .fi.'iS 
Measure. liquid. J .  Mc Innes . . . . . . . . . . . . . . . . . . . . . . . .  161 ,6'15 
Meats. pre.ervlng and packing, W. J .  Wnoon (r) . 6. 870 
Mecbanlcal power. E .  Cary . . . . . . . . . . . . . . . . . . . . . . . .  161 .7113 
Meter. liquid. H. B. �Iaxlm . . . . . . . . . . . . . . . . . . . . . . . . 161 ,621 
MIter box, T. C. L.wrence . . . . . . . . . . . . . . . . . . . . . . . . .  161 •• 90 
MoldIng machIne. T .  F. Hamm er . . . . . . . . . . . . .  161 . 71 f 
Mu.lcal ln8trument key bORrd . W. H. McCh esney 161 . 806  
Nanlng machine. b o x .  A .  r: . White . . . . . . . . . . . . . . . .  161 . 65D 
Napkin bolder. W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 667 
011 cuP. Balla. and Weeden . . . . . . . . . . . . . . . . . . . . . . .  161 . 763 

011er. 1 .  Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .693 

Oleaglnou • •  eed •• cru.hlng. A .  n. Lawther . . . . . . 161 .691 
!)re .ep"rator. T. B. McConaughey . . . . . . . . . . . . . . . .  161 . 697 
Ore wa.her •• • h.ft lor.  Kittoe & Brot.berbood . .  1�1 . 681 

Ox. eboc s ,  making, J. Hall . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 792 

Packing. plst.on . J .  L. Shern,.n . . . . . . . . . . . . . . . . . . . . 161 . 710 
Paper b.g m.chln e ,  W . W ebster . . . . . . . . . . . . . . . . . . .  161 , 720 
Poper. filling flber8 ot. Goodwin an<l 8e.verne . . .  161 . 778 
Pen holde r .  J .  Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .651 
Petrolenm. decolorlzlng; H. Dubb . . . . . . . . . . . . . . . . 161.672 
Pinking mach ine. T . H.gerty . . . . . . . . . . . . . . . . . . . . . . 161 . 180  

Pitcher, I c c ,  L .  Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 769 
Plane. bench. '1'. H.gerty . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .609 
PI.ne. bench. J .  E. Norwood . . . . . . . . . . . . . . . . . . . . . . 161 . 701 
PlanIng mach i n e .  C . and H . F. Bu .. . . . . . . . . . . . . . . 161 . 149 
Planlng machl v c . G .  E. Woodbury . . . . . . . . . . . . . . . 161 . 026 
PI.nter. aced , J. T . C.n . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 661 
Plow .nd c u l t t " otor, gang. W .  Clement . . . . . . . . . . .  161 .592 
Plow riding at tachmeLt . J .  T. We1l8 . . . . . . . . . . . . .  161 . &15 
Plow etandard faste ning,  G. B .  flJ rmtnghsm . . . . . 161 , 1�5 
Plow • •  ulky. J. F'y . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  161 , 1 .0 

Pocket • •  Rfe ly , J . C .  Ideu . . . . . . . . . . . . . . . ; . . . . . . . . . .  161 .611 

Pot. coftee . C. B. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 . &10 

Pre •••  baling. P. K .  Dederick . . . . . . . . . . . . . . . . . . . . . . 161 , 766 
Prel!! , cottoD,  ,Yo W. Know!e� . . . . . . . . . . . . . . . . . . . . .  161 ,795 
Pre •• , cotton .  W. W. Loul . . . . . . . . . . . . . . . . . . . . . . . . 161 .802 
Pre •••  cotton and hay.  B .  J .  WIl.on . . . . . . . . . . . . . . .  161 .847 
PreBs,  cotton bale, E. L. Morse . . . . . . . . . . . . . . . . . . .  161 , 812 

rees. filter, and funnel , fruit,  O. A. N ewsham . 161 ,816 

Press,  IIcrew and toggle leyer, R .  Butterworth . . .  161 ,751 
Quilting fram e .  Simmon. and Franz . . . . . . . . . . . . . . .  161 . 6>9 

RadIator. steam. J. Ma.ou . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 804 
Ral1way rail Joint fa.tenl n g .  J .  B. Tap.cott . . . . . . 161 .639 

ltake. borse hay. A .  Bugbee . . . . . . . . . . . . . . . . . . . . . . .  161 .590 
Refrigerating table. t'. Llbcrt . . . . . . . . . . . . . . . . . . . . . .  161 .6g4 

Refrigerator. J. A. Meek . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,626 
Rein holder. C. Hutcblngs . . . . . . . . . . . . . . . . . . . . . . . . . 161 . 71 2  

Rivet setting m.chlne. M .  Bray . . . . . . . . . . . . . . . . . . . . 161 .650 

RIveting machine .  M. Bray . . . . . . . . . . . . . . . . . . . . . . . . 161 . 6G0 

Rocker, seesaw, and chair, J. A. Crandall . . . . . . .  IFl , 'i.59 

Roll •• thre e · hlgh . Harrl. and Ayer . . . . . . . . . . . . . . . .  161 . 766 

Rooftng. A. Cummings . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 76 !  

Rooling compo.ltlon. ftreproof. E .  KllI%endorf . . .  161 .699 

Rope molding. making. O. P. Doray . . . . . . . . . . . . . .  161 .600 

'Rowin&, e:I�r"I"' ,  macblne for. G. w. Moore . . . . . 161 . 629 

J tittdifit Jmtritlu. 
Ruler. G.  W .  Cro •• cup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 .761 
Sacks • •  haplng block for fur. J Gls8 . . . . . . . . . . . . . .  161 .607 

Sadal e .  riding. C. H. H.rrls . . . . . . . . . . . . . . . . . . . . . . . 161 . 785 

Saddle. riding. R. Relmsn . . . . . . . . . . . . . . . . . . . . . . . . . .  161. 824 
Sa.h fa.tener. B. D .  Arnold . . . . . . . . . . . . . . . . . . . . . . .  161 . 652 
Sa.h fastener. Buechley and Thorn . . . . . . . . . . . . . . . .  161 . 655 
Screw cutting die plate. H. Grlmng . . . . . . . . . . . . . . .  161 . 679 
SeedIng machine.  broadca.t. Buist and Allen . . . . .  1 6 1 . 747 
Sewing machine caster. J. Ewen . . . . . . . . . . . . . . . . . 161 ,624 

Sewing machine wheel journal. G. Rehfu.8 . . . . . 161 ,823 

SewIng machine • •  hoe. T. L. MlIter . . . . . . . . . . . . . . . .  161 , 62l! 

Bewlng m.chlne embroIderer. C .  H .  Palmer . . . . . .  161 .63'� 
Sheep .h e.rlng chaIr. C. H .  and J .  H .  �lcC.ll . . . .  161 .622 

Shovel lifting attachment. F. M. Gardner . . . . . . .  161 .678 

Skate. J. Lo".tt (1') . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  6 .869 

Slate frame . J .  H .  BRrharlck . . . . . . . . . . . . . . . . . . . . . . .  161 , 732  
Sod. founta I n .  F .  W .  Wle.ebtock . . . . . . . . . . . . . . . . . 161 . 8-15 

Sp.rk .rrester. M. B. )[a.on . . . . . . . . . . . . . . . . . . . . . . . 161 , 800 
Spooling machIne. J .  W .  We.t . . . . . . . . . . . . . . . . . . . . .  161 . &17 
Sphygmo.cope. E. A .  Pond . . . . . . . . . . . . . . . . . . . . . . . . 161 . ;l21 

Steam �rake. Fouts and PI.nck . . . . . . . . . . . . . . . . . . . .  161 .677 
Steel welding compound. Anthony and Beadle . . . 161 . 180 
Stone dressing machine. J. J .  Squire . . . . . .. . . . . . .  161 . 635 

Stove gr.te. A. :S. Hou •• ee . . . . . . . . . . . . . . . . . . . . . . . . . 161 .790 
StOve, heating. Hatch and Fnlle. r  . . . . . . . . . . . . . . . . . .  161 .611 
Stoye, summer, E .  Hawks . . . . . . . . . . . . . . . . . . . . . . . . .  1Al . fl12 
Stud and bntton fa.tenlng. B. Clayton . . . . . . . . . . . IH.6I',S 
Table . foldlng, H .  Butm.n . . . . . . . . . . . . . . . . . . . . . . . . . 161 .750 

Table . folding. W .  Decker . . . . . . . . . . . . . . . . . . . . . . . . .  161 .597 
Te. c.ddy. W. T. Bherer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 829 

Telegr.ph .wltch. fire al.= . S. Weeks . . . . . . . . . . .  161 . 721 
Telel'raph tran.mltter and receiver. A. G. Bell . .  161 . 799 
Tenon •• etc . •  rell.hlng. J. H .  1I1l1tspaugh . . . . . . . . .  161 . 810 
Te.tlng mRchlne. L. A. Beard.lee . . . . . . . . . . . . . . . . .  16 1 , 787 
Thllt coupling. C .  Robinson . . . . . . . . . . . . . . . . . . . . . . .  161 , 826 

Tob.cco hanger. S .  C .  Shelton . . . . . . . . . . . . . . . . . . . . . 161 , 82R 

Tongue support , E .  Spears . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 71 3  
Toy, aerial, P . B .  Fernand('z . . . . . . . . . . . . . . . . . . . . . 161 ,7il 

Track cle.rer. C. G. W.terbury . . . . . . . . . . . . . . . . . . .  161 .71� 

Trap. lIy or In8ect , H .  G .  Nel.on . . . . . . . . . . . . . . . . . . . 161 .814 

Trus". D. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .686 
Turpentine pan.  W. W. Clements . . . . . . . . . . . . . . . . .  161 . 154 

TwIne holder. J. HUl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 688 

Tyre .etter. D .  Squier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 . 834 

Tyre tightener. J. and C. !o1 . Le.her . . . . . . . . . . . . . .  161 . 692 

Tyre upsetting machIne. H. B. Vinton . . . . . . . . . . . .  161 .844 
Umbrella rib tip holder. A. S. Hubbell . . . . . . . . . . . .  161 . . 191 
Under waist .nd 8klrt supporter. Fro.t & Phelps 161 .851 
Valve, .team. Dewey and Palmer . . . . . . . . . . . . . . . . .  161 .599 
Valve . 8tea m .  J .  Hare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 .610 
Vegetable .lIcer. Winne and Kent . . . . . . . . . . . . . . . . .  161. 84') 

Vehicle tongue sopport.  J. McCarter . . . . . . . . . . . . . .  161 .1;% 
Ventilation. hearth att.chment. W. S. Wlnlleld .. 161 . 724 
Ve.sel •• dl8charglng water from. C. M. Ge.rlng. 161 .775 
VI.e. M. and W. Ploken . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 . 820 
VulcanizIng appar.tu •• W .  J. Blrd •• I1 . . . . . . . . . . . . 161 . 656 
Wagon hound and tongue .  C. F. Wblpple . . . . . . .  161 .&18 

WarpIng macblne. J. S. RIchard . . . . . . . . . . . . . . . . . . .  16 1 . 638 
W .. hlng m.chlne. fl.. larael . . . . . . . . . . . . . . . . . . . . . .  161 . 708 
Wa8hlng machin e .  boiler. J .  D. M .  ArmllUret . . .  161 . 731 

W.tch c.se. S. B. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I�I . 712 
W.tch . 8tem wIndIng. C. V. Woerd . . . . . . . . . . . . .  161 . 725 
Wat.che8. cannon pinion for. S. Hamey . . . . . . . . . .  161 . 822 

W.ter raisIng regulator. electrlcal • . J .  H .  Gue"t . . 161 .680 
Water wheel. J .  H .  St.ple . . . . . . . . . . . . . . . . . . . . . . .  1�1 . 148 
Weavlnl( mat ••  mecb. n l p m  for. D. �1 . Harman . . .  161 .661 

Whllll6tree. Bot. and WhIte . . . . . . . . . . . . . . . . . . . . . .  161 . 742 

Whlmetree coupling. B. H. )Ierrllllan . . . . . . . . . . . . .  161 .808 
WrInger. A. W .  and A .  E. Hall . . . . . . . . . . . . . . . . . . 161 .781 
Yoke attachment. neck. B .  }'oltz (r) . . . . . . . .  � , 3% 

DISCLAIMERS I<·ILED. 
1 7,798 . -H AIIVEKTRR . -J .  P. �8nny. Hockford . 111 . 
26,OI3. -GIRT Bt:CKLRS.-L. C .  Cllase .  Boston. Mas". 
1,,� .!'(I5.-IRON COLU'lN".-J. B. C '>rnei l .  Ne1'i York oHy. 

DESIGNS PATENTED. 
8 .257.-Toy MON RY Box . - T .  B.Uer. Phlladelpbla . Pa. 
B .25' .-CARD CLIP.-G .  W .  M c G i l l ,  N e w  York city. 
8,25� . -lIo0T TlIRAD.-F .  Sbaw,  Braintree. Ma8a. 

TRADE MARKS REGISTERED. 
2 ,:l38 . -PICl IRON . -Bay State Iron Co . • B08ton . Ma ••. 
2,:l3� . -PL'TR MKTAT .. -Bay 8tate Iron Co . •  Boaton ,Ma. s .  
2 .340 . -BAK INO 1"0WDRR.-G. Gantz. New York city. 
2.1>11 .-5RWINO MACDINR8 . -Gro ·; e r &  Baker Co .• Bo.ton . 

)!88 • .  
2 . 8 12 . -MoTR.PllooF FABRIo .-Hall et al. ,New York cIty. 
2 . 3 ��. 2 .:;H . -B ITTKRS .-W. H. Knoepfel . New York city. 
2 .M5.- SPRINH BKDS .-W. Lalher • • New York city . 
2,!U6 .-S0AP . - C .  LIPP8. Baltimore. M d .  
2.lm . -;;OAP .-McKeone & Co . •  Pblladelphla, Pa. 
2.8lS .-COLLARs.-Medberry et al .• Ballston Spa. N. Y. 
2 . '>l9 . -ToBAcco .-C .  R .  �Ie •• lngcr. Toledo. O . 
2.S5Il . -COD LIVRR OIL.-P .  �Hiller. London. England. 
2 . 351 . -COTTON SnKETINo B . -Monohan8ett M ' f ' g  Co . •  

Pntnam, Conn . 
2 . S52 .-RuBBEII OOoDB. -National Rubber Co . •  Br18101. 

R. 1 .  
2.35S . -0INTM!!NT.-08t.rander & Son. WatsonVille. Col . 
2 , 3H . -�[U.TAIID .-A . •  1 .  Pla.trldge . Chlc.go . Ill .  
2,3S5.-GlIA y CLOTH .-L .PomeroY'8 Sons.  Plttstleld.Mase. 
2 . 356 . -MKDICINK .-W. Renne & Sons. Plttstl eld . M.�".  
2.S51 . -SnIIlTB . -8tern & Co . •  New York city . 
2 ,S5R .-�[RDICINK . -J . D .  W.ttle •• New York city. 
2,g59 .-S'CSPRNDER�, ETC . -J . W. Wat.tle!. Ctinton , Ms"'!'I.  
2.SI;().-COOKING STOVIOB .-Fuller & Co . ,  Troy. N. Y .  
2 . !l6 I . -O I L . -Slmons & Bro . ,  Phlladelphl • • P • . 

SCHEDULE OF PATENT FEES. 
On eacb Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823 
On filing each 8ppllcatlon for a Patent (11 yean) . . . . . 813 
On I •• ulng each original Patent . . . . . . . . . . . . . . . . . . . . . . .  820 
On appeal to Rumlner.·In· Chlef . . . . . . . . . . . . . . . . . . . . . . 810 
on appeal to CommissIoner of Patente . . . . . . . . . . . . . . .  820 
On application for Rel .. ne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On tiling a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1J10 
O n  a n  application for Dc.lgn (1!� yea .. ) . . . . . . . . . . . . .. 10 
O n  application for Design (1 years) . . . . . . . . . . . . . . . . . . .  513 
on apDllcatlon for De.lgn . ell year.) . . . . . . . . . . . . . . . . . 830 

CANADIAN PATENTS. 
LIST OJ' P ATID<"TS (llUNTED IN CANADA , 

APRIL 1 to 9, 1875 

4,5M.-J. Borer. Wellt �'I�mboro, Ont . Cnltlvator. Ap­
ril 1 . 1875. 

4 . 559.-W . S. Tome • .  �foncton . N. n. Soap . April S. 
1815 . 

4,560.-F. Rourk. Montreal . P. Q. Vent ilating sewer8 
aod mine . .  April S.  1815 . 

4,56l . -Wm. T. Root ,' al . •  Inger.oll. Ont . Boller mags­
zlne . April 5, 1875 . 

4.!!6'Z.-G. McEwan. Derby. Yt . •  U. S. Milk pan dIscharge 
tnbe and otopple. April 5. IS71i. 

4.!I6S.-G. A. BeIdler. Philadelphia, Pa. U, 8.  LRmp 
lJurn�r. April 5. II!'1G .  

4 . 564 . -W .  H .  W. Sheppard. Newmarket. Onto Heating 
.tov e .  April 5. 1875 . 

4.565.-J. W. Beaumont . Petrolia. Ont.. Artificial coal . 
Aprll 5, 18iS , 

4.566.-F. P. Peace.  �Iary.vllle. Tenn . •  L". S. Breech· 
loading fire arm . April a.  1875 . 

4 , 561 . - L .  M .  E. Raye.ud et al . •  New.Orleans. La .• U. S .  
Heating otoye . April 5 . 1875 .  

4 . 56il . - W .  J .  Wlloon. ChIcago. I l l  . •  l" . 1'! .  Preserving 
and packing cooked meat . April 5. 1875 . 

4.589 . -L .  Cote, Rt. Hyacinthe.  P. Q. Heel atlftener 
.haplng m.chlne.  April 5 .  1875 . 

4 . 570 -G . W. Mc Cready. Petllcodlac . N' B. Perpetual 
c.lend.r ana pen holder . April 5 .  1875 . 

4 . 57 1 . - F .  M. Wllloon et 01 . . H.ml lton . Ont o  L.mp hold· 
Ing attachm ent for sewtng mat::hlne.  ApriJ 5, 18i5. 

4.5n . - A .  Woods .t al. , Liverpool , Enl'l.n d .  LIfe .a"lng 
appliance fOI' .e. use . April 5. l R ;S .  

.t ,57S . -J . Forsyt h ,  Dundas, O n t o  :\Iower a n d  reRller 
lifter and clutch . A pril 5 .  1875 . 

4 . 574 .-1.  n. HaYeR et al . •  M.nche.ter. En"lo n <l .  I'elf· 
adjusting umbrella .  April <i .  1875. 

� , 5j5 . - 8 .  S .  Arnold, Dre�den , On" Combination hed 
lounge . April 5 .  1815 . 

4 . 576 . - H .  Taylor. Rlrllmond H I l i .  Onto Lamp . . \prll 
5. 1875 . 

4 . 577 and 4, 578.-C . D. Blgelow , llrooklyu, N . Y . .  1: . S .  
Screw .ollng machine..  April 6 ,  1875 . 

4 . 519 . -H .  Wandby. Toronto. Onto Gypsum kiln and 
b.ker·. ove n .  April 6. 1875 . 

4 , 580.-J . n. McCormick, Armagh, Pa . ,  l"" . S . ,  et a' .  Tur­
bine water wheel . April 6. 1875. 

4 .58I.-C .  W .  Clemento. Yarmouth . N . B .  ClIp·Jlb h.nk . 
April 6. 1875 . 

4 . 58 2 . -.1 . Dryland. H.mllton. Onl. Antl · gre •• e '",,�h­
ment for cookIng .tov e . .  April 6. 1�7� . 

i , 5.� . - � .  K. Paige t t a l . , HennJ kf�r,  :S o  R . . 1 ' .  H. Box 
m.chln e .  April  6 .  1815. 

4.58l .-J .  T. McNally. Brooklyn . N .  Y., U . � .  llran pick· 
er nnd dusler.  April 6.  1875 . 

4 , 585 . -J .  R. Bonter, Bl.lrton. Ont. .  Quilting tr. m e .  
April 6, 187�.  

4 . 586 . - E .  Hor •• y ,  Kingston. Onto  Pump. Apr!! ' .  
1815. 

·j .587.-P. Nicolle.  Lindsay. Ont . Beehive . April 8,  
IBro .  

4.588 .-B. H .  Davis. Foxcroft. Me . •  r .  f; .  "tump and 
rock lifter. April 8 .  1815 . 

4,51l9 .-1' .  N .  Egery. B.ngor. "e .• r .  S. W •. tet· whee t .  
April 8. 1875 . 

4,590 . - B .  J .  Lundy. UxbrIdge. Ont . Plow protecti ng 
draw cleyi e .  April  8 ,  lSiS . 

4,591 . - E .  D. Reynoldo et al . •  Brockton . �Ia .. . . 1: . S .  
Bag . April 8 .  1875 . 

4 . 592 . -�·. Dagenols et al . •  �!()olresl . P . Q. Rock drill . 
A pril 8. 1875. 

4,593 . -J . Batler.by, Inger.oll, Ont . Portable .t�.m 
boiler.  April 8 .  1875. 

4 . 594 and 4 . 595 . - A .  DIck et al . •  Hamilton . O n !. .  81 gnal 
light .nd he.d lamp for railways .  April 9 .  1875 . 

4 . 5!16 . - D .  McLell.n.  Charlottenburgh . Onto Sap e".po· 
ra t o r .  April 9, 1875 . 

4 . 507 . - A .  V. M .  Sprague .  Hocheater. N. Y . •  r. H. Com· 
bln�tlon Ice tool . A pril 9 .  1875 . 

4,598 . - G .  P. f':'tmmons et aI. , Cambridge, �IR�K ' f  r .  ::; .  
Qulltlng .nd m.t fr.me .  April 9 ,  1815 . 

4.599 . - F .  'I . G oodhue. t'reeporl·, III . ,  U .  8 .  W i ndmill . 
AprfJ 9, 11)j5 . 

1.600 .-A. Bowma n .  Bl.lr. Ont o Railway. April 9.  
1875. 

·J,r>Ol . -Wm . McKay. Ottawa. Onto SllIcated m�I.lllc 
pain t .  April 9. 1875 . 

� . Ii(l2 . ·-H. D. Van de Carr. Rocheeter. N. Y . •  t:. S .  
Cl'lck cad�y o r  case . A pril 9. 1875 . 

4lJ03.-S. Fnell , Watertown , N. Y . ,  U. 8. StrA W and 
barley fork . April 9. 1375 . 

4,604.-A. H. Horn.by. Ctlcago . Ill . •  lc . S. ExtensIon 
arm chair. April 9. 1875 . 

4 . 605 . - T .  Hawk •• Rochester. N. Y . •  U. 8. BrewIng 
proce88. A pril 9. 1815 . 

4.606. -Wm . A.cough , Bulfalo.  N. Y .• U. 8. Wrench . 
April 9. 1875. 

4.607.-Wm . A. Lyttle. Hamm.r8mlt.h . London. Engl.nd. 
M.nnfacture of Iron • •  teel, etc . April 9.  1875 .  

�.dl1trtiStmtttts. 

Baek Paae - - - • _ • 81.00 a line. 
In"lde Paae - • • - - • 7'3 eent" a line. 

Enuramnas may ltead adoorUsemenU at t1w same roo 
per line, by mro81Iirement, as the letter pre88. Adt'er. 
ttsementB must be received at ptLblicatton office at 
earlll CII! Friday morn£nu to appear in next U!8'IU. 

E A G L E  F O O T  L A T H E S ,  aWlth 8croll and Circular Saw Attaeh-
. �. :;It:e t

l
!��e�;�·e�°1ra�

c
p;I:���8���� 

Neate.t de.lgns . superior finIsh. Low 
Price�. Our new Catalogue describe. 
these and every tool necesllary for tbe Am· .. ateur or Art1zao. Send tor It . 

WM. L. CHASE & CO . .  
95 & 97 Llbertv �t . •  New York . 

EMPLOYMENT. 
I want 1,000 agents to canvass for the CO'[PLETE 

HEHBAL ST. and THg GROWIliO WORLD. 1 wlll gIve 
such term8 and furnIsh .uch advertising facilIties that no 
ml'.D need ma.ke less than ,200 per month snd aU expellE es 
-DO mattcr whether he ever can" a@sed before or Dot.  
Addr.,. Dr. O .  PHELPS BRO WN . No. 21 Grand S treet. 
Jersey City. N .  J., and full particulars will be sent by 
return man . 

I WILL SELL A PART, or Incorporate, my pat­

ent for HYDRAULIC Ef<iGINE for Se wing Machine. 
or Holling Mill . Foot Latbe. & c .  It I. duplex or .lnl'le. 
cheap , and for 8team or water Is thoroughly successful, 
anel the be8t engIne extant. Three or four little one. for 
Mle. R .  H. AT WELL. Baltimore. M d .  
'V INDMILLS-CHEAP AND STE AD Y PO WER.-
. Send s tai�'*��lg·Wl�Miila 11�:. Elba . N. Y .  

127' LITTLE GIANT 
T a c k H a m m e r s 
��Ige�:!. ��� �:l,p�l :�d 

a
fuW�ar�I��� -< lar. of �'a.t �e1i1ng Novelties of Merit Eo< t o  Ihe )[anuf>��']: CAPEWELL. 

Cheehlre . Conn . 

A PRACTICAL TREATISE ON THE CON­
STRUCTION OF ROADS STREETS AND PAVE­

MENTS .  By Q. A .  Gillmore. Mal' O .  S. Corps of En ·  
gineers. 12mo . IIIuetrated . WII ooon b e  publl.hed by 

D. VAN NOSTRAND .  
2S Murray Il t .  a n d  2 7  Warren St . •  New York . 

PROFITABLE ENTERPRISE. 
'l'he nnderslgned wishes to open negotiations witb a 

party or a company wIth re�rd to an entirely MID fn�en· 
lion con81Btlng In a very pra�tlcable and .afe letter boz . 
For 'lnformation. please address G. FUHRMANN, Ber· 
lIn (Pru .. la) . BltlmelUtrane lrla . 

l MAY 8,  1 8 75. 

F. BURNHAM'S 
TURBINE 

Whool. 
and put 

Wa.h· 
he 

ROTARY HYDHAULIC GOVERNOR FOR 
WATER W H E E I. � .  1:1 ,,"rl etles m.de . Ad.pted 

to all condltioll !'! ,  to lllf' m fl8t fj,'((" ( .«p ' eu or to th.e utmost 
('h('uges of labor, perfect In eRell . S('nt for test, wltb 
f u l l  warran ty . ._!I)HN ,..; . ROGERS , Trea8 . t  

l!-'1 .Tohn �!reet., Boston , MaAA . 

(
H.lDDING · S  BEEFSTE A K  TENDERER.-Ex­) cellent and useful Ullle household uten.n . Territory ���tab�' mine f�1�

1���c t.����e��t1g1Es�t�a�eAN �WX�� 
T l'lUNO c o . ,  Barre , )10 • • .  ;:;rAgents wanl e d .  

Fon SALE-Machine Shop, for the mannfacture 
of "rood· working Machinery, & c . , togoctber with 

p.t tCl·n . and j!'oodw!1I . Sm.1l capital required. Addre •• 
ilUP/,; �IACHINE CO . •  l�1 W. Second St . •  Clnclnu.U . O . 

P
ATENT FOR SALE-Or on Royalty.-A Gang 

t:frculaT �aw �flll , runn i n g  from 2 to 8 Eaw8, for 
sawing Lat h. Stfl \' C S ,  Handles,  Blind Slats. snd all emalJ 
l u mber. Tbe l- e8�  ana cheapest m i l t  eyer inYented for 
the ptlrpol!l � .  Sc(.:urrd h): two pate n t � . A dd re88 

______ O_TE_,_O_. E . K t' O X , Ball.ton Sp • • N. Y .  

Stone Channeling 
OR 

Qua'J'l'ying hIachine, 

'V.\ RIl \\·F.J .l.  l''\'l'EJIi'J', 
FOn CeTTING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAM STONE CUTTER CO., RUTLAND, VT, 
BOLE PROPRIETORS .�ND MANUFACTURERI!. 

( ) {"R COVERING FOR BOILERS A ND 
P1P�B save8 Twentrper Cent In Fnel . 

OUR FELT, CEMEXr, AND PAINT FOR 
�\)UF8 18 the beet In the market. 

Asbestos Felting Co. 
316-3'll1 Front St.. !I • Y. 

New De.lgn Upright Drills. 
Have the best 'Quick Return' yet off.red. 

The smaller sizes are driven with the 
New Square Belt. Send for Cin:ulan. 

WOOD " LIGHT KACRINE CO. 
WOltC!!STIOIt, MASS .• Manf'rs of all kinds of 
I ron Working M achinery ; Lathe .. PlanerSt Shapers, Slotters. Bolt Cutten, 

JI�Ii�._tc._Al�' S.��t_in_lt.� �ulleys, &C. 

FIRST &: PRymIL, 
M..1.!{CF 3.CT't;RER8 OF' 

BandSawMacbincs 
for a l l  •• wlng pur

R,
08C. . 1m ·  

���D�L������ �A;:��
e

gla�� 
nfacture most all other Wood 
Working Machinery. for Fur-
r��u��J'�

r
�����\: �:���a�� 
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r
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e
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8 end for a Catalogue to 
461 to 46'2' 'V. <lOth S t . ,  N e w  York City. 

LeCount'R Patent 
M A C H I N I S T ' S  T O O L S .  

DITCHING AND DRAINAGE MACHINES 
furnl.hed at a moderale cost. cutting dltcbes or 

�glk.:':
ld

�ra��?n�:�gr��d����gmf���r 
f
[.:',:\xS����: .:�a 

two men will do the labor of fifty men a day at le •• t 
State and County Rlght.ft'fN

St'l�i.�dgit"J'!rHERS. 
111 Broadway. New York City. 
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BAIRD' S 

FOR PRACTICAL MEN. 
Our new and enlarged CATALOGUE OF PRACTICAL 

AND SCIENTIFIC BOOKS-96 pages, 8vo .-sent free to 
any one who will furnish his address. 

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

406 WALNUT STREET, Philadelphia. 
---Q-­

ELEOTRO.METALLURGY, MOLDING, FOUND· 
ING, AND METALLIC ALLOYS. 
Galvanoplastic Manipulations :  

A Practical Oulde for the Oold Bnd Sliver Electroplater 
��: T�b:t �3�,;:��ra
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leur. Chemist, Professor of Oalvanoplastlc Art . By 
A .  A. Fe_quet, Chemist and Enr.neer. In one large 
�!f�I8 Rr�'th� le��

e
t'e8i1rCe

e
altBe on Eloctro-Metal· 

urgy ever published In the EngUsh Language. 
The Practical Metal W orker3' Assistant : 

Comprising Metallurgic Chemistry ; the A.rts of Work­
Ing All Metals and Alloys ; �'orglng of Iron and Steel ; 
Hardcnlng and Tempering ; Melting and Mixing ; Cast­
Ing and Founding ; WorKS In Sheet Metal ; the Pro­
oes.e. Dependent on the Ductility of the Metals ; Sol­
dering ; and the most Improved Processes and Tools 
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b
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cesses j coLlectetl from Orlglua.l Sources, and trom the 
Works of Hol tzapfft>l , Bergeron. Leupold . Plumier, 
NapIer Scott"ern, Clary, Fairblt.lrn, and othere . By 
O.lver Byrne. A new. revised . and Improved edition. 
to which 18 added an Appendix . contalnln� the Manu-
V:"J
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and improvements in Hessemer Steel. By A. A. FeB· 
§;uet, Chemist Rnd EIl!(ineer. With over Six Hundred 
Je�e�.I���: . �����.
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The MQulder and Founder's Pocket Guide : 
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chfne �"r"mes, !tim Gear. Hollow Work. Ornaments. 
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ParIs Sulphur, Wax, and other artlcl�8 commonly used 
In Casting ; tbe CoustruetiQn of Melting (4�urnaces. the 
Melting and Founding of Metals ; the Composition of 
Alloys and their Nature. With an Appendix containing 
Recelptd tor Alloys, ljrODze, Varnishes, doDd Colors for 
Castings ; also. Tables on tile Strength and other qnall· 
ties of Ca&t Metals .  Br Frederir" Overman. Mlnlnlf 
EngIneer, Author ot I The Ma Uf ,cture of Iron . '  
With Forty·two Illustrations. 121uU . . . . . . . • . . . . .  tl .50 

The Practical Brass & Iron Founder's Guide : 
A Concise Treatise on Brass Foun ilng. Moulding. the 

Metals and their AIlO!.S :  to � hlch are added Hecent �l:'rI1::8����s �����.
a
����

t
�[.;'. °w�::.�

n
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late Conductor of the Brass Foundry Der,artment in 
ReBny, Neafie& Co. · s Penn Work •• Phllade phla. Fifth 
edition. revised. with Extensive additions. In one 
volume. 12mo. . . .  . . . . . . . . . . . .  • • • . . • . . . . . • . . . . . . • •  ,2.25 

Metallic Alloys : 
Being 8 Practical Guide to their Chemical and Phyelcal 

Properties, their Preparation, Comp08itlon, and Uses. 
Tran.latea from the French of A. Ouettier. Engineer 
and Director of Foundries, Author of " La Fouderie 
en France, "  etc . ,  etc .  By A. A.. ¥esquet, Chemist and 
Engineer. In one volume, 12mo . . . . . . . • . • . . • . . . . . . .  �.OO 
IT The above. or any of our Books, sent by mall . free 
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�:i'��¥ lrg"QuE OF PRACTICAL 
AN D SCIENTIFIC f;00KS-96 pages. 8vo .-8ent free to 
auy one who will furnish nls adare.s. 

HENRY C AREY BAIRD & CO., 
INDUSTRlAL PUBLISHERS AND BOOKSELLERS, 

406 WALNUT STREET. Philadelphia. 

Munn & CO.'8 Patent Otlices. 
BatabUshed 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWENTY·EIGH7 YEARS' EXPERIENOlS. 

DlORE PATENTS have boon eeenred throngb 
thle agellCY, at home and abroltd, than throngh any other In 
tbe world. 

They employ 811 their aselstanUi a rorp8 01 the moot ex. 
perlenced men 811 examine... specl1lcation write... and 
draftemen that can be lound, many of whom have been ee­
ectad from the ranks of the Patent Office. 

SIXT Y THOUSA.ND inventors have availed 
themselves of Munn &; Co.'s servioos In examining their in· 
""ntions. and procnring tholr patents, 

MUNN & CO .• In connection with the pubHcation of the 
8<Jnu<TIFIO AlU:BlO.L... continne to enmlne inventions 
.onfer with invento ... prepare drawings, spccl1lcations, and 
II88lg11ments.sttend to filing appllcaticns in tho Patent Office 
payingthe government fees, and watch each case step by 
step whlle pending before the C3:aminer. This Is done 
throngh their branch office,corner F and 7th Streets, Wash­
ngton. They also prepare and file caveats, procure design 
patents, trademarks. and rei.snes. attend to rejected C8Bes 
(prepared by the inventor or other attorneys). procure copy. 
rights, attend to interferences ilve written opinions on 
matters of Infringement. tu1'l>Iah copIes of patents: In fact 
&ttend to every branch of patent bUBIn."se bOth in thle and 
n foreign conntrles. 
Patents obtained in Canada, England, Franoe, Belgium 

Germany. Rnssia, Prn88ia, Spain, Portnga� the Britisb 
!)oloni • ., and all other countries where patents .... 
panted. A special notiee Is made In the BCIlCNTD'lO AlmBIou 01 
All inventions patented through thle Agency, with tht 
name and realdence of the patentee. Patents are often 
sold, In part or whole, to persons attracted to the invention 
by 11IIlh notice. 

A p8IIIphlet of 110 pages, OOIltallllng the laW!! and fnD dl. 
reetIonl llr  obtaining United States patents, also a clrroIar 
pertairung exclns!vely to Foretgn Patents, stating cost for 
each eonntry. time granted, etc., 86Ilt tree. Addreee 

MUNN & CO., 
I'IlbHahera SCIENTIFIO AMERIOAN. 

31 Park R .... , N .  Y. 
JlUl'fOB Onr __ Corner II' and 'eb S'ree&. , "1IIIIIiDpn D. 0. 

J ti,utifit Jm,ritlu. 
Florida OraDge Groves, 

at Aurantia, Indian River, East Florida. 
Orange Groves and fruit farms of all sizes and prlce_. from 150 to $5.000 each . Beautiful homel in a cHmate 

free from frost . Groves DIBnted and full care taken at a moderate char!:e . 
De'cript ve circular. mailed 10 all applicantIJ. Address BLISS. BENT & CRA. WFORD. Omce, 34 Barclay Street. P. O. Box ;'J7 1�. New York Cit y .  

"THb) Union Iron Mills, Pittsburgh, P&. 
The attention of Enltlneers and Archltects 1s c"lIed 

to onr Improved Wrought.:"Jron Beams and Girders (pat· 
tented) . In whlcb tbe compound welds between the stem 
and lIanges. which hsve proved so objectionable 1n the old 
mode of manufacturing. are entirely avoided. We are pre· 
pared to furnish all Ilzes at terms as favorable as can be 
ohtalned elsewhere. For descriptive IItbograph address 
C,,":,�gIe_Broth<ll"s do Co . •  Unl0"l:0n�n.1!���lJurgh.Pa 

The T II Gate I PrIze Pteture sent free ! AD o - . Ingenious gem I 30 obJectl 
to And l Addre .. witbltamp, E. C. ABBEY. Buflalo, N.Y. 

P A T E N T  

an�!!�t'&!!e ••  '!.y ����!�(If' 
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N
aw bors. and other wood· working machinery. 

S. A
8en.?g,nh����X:�. 

CO . • j M ���tr:lk�iion. 
BEAUTIFUL DECA.LCOMA.NIA. or TrlUlartlr Pictures, with ful l inatru1Ot.ionl and 24 pg. 1 0 �b�;��eeH'�n;s;�t;�!::;, l:l�:'De�,A���!� ���� 
:�.tm�I��:���, �:.::�'I���:j::r:::�;:��cJ;i�;e� 
a. to ImiL'l.te the most be"utifu l  Jl:\inting. Abo " 

bH.ntihll Gem ChromOIl {or 1 0 cl:'nt�. !iO for 50 ct'nh. A�nt.s 
wantOO. AJdre&5 J .  L. PATTES &: CO., 7 1  Pille St., New York. 

WARRANTED TO CURE DISEASE OF THE BONE. 
RiCKets. Humpback. and Fracture. Address Dr. G. 

BENN ER, Tiffin . Ohio. with a Post Stamp. 

'pORTABLE STEAM ENGINES, COMBIN lng tbe maxlmnm of efficiency durability and econ \lmy. witb tbe mInimum of weight and price . Tbey are widely and favorably known. more than 1,000 being In aoe. All warranted satisfactory or no sale. Descriptive circulars ¥'�korB�W'��'tEtdgB'.S.\awrence. MII8tI. 

M�!;I!!!,£ a� T!!���!!!�f� 
�t'ii'J

n
B. �b�k"J�i�B�*11\fa�:�����. Y. Bend for Catalogue. { Ill! Liberty St . • N. Y. CIty 

STENCIL DIES For cutting bU81nes 
St<lnclls all slz�s .  Ais 

complete OUTFITS "lor Clothing Sten 
cUs and Key Checks. with which young men are makl .. 
�013. �P���iJ�{i7 �:��v��

r
sf.��tgs���t<1,.::�P

les
, 

BANKRUPT'S SALE OF HORIZONTAL 
lind Vertical Steam Engines. Also new and lecond 

haud Machlnist's Tools. Send for circular at 
THE YALE IRON WOHKS. New Haven. Com:. 

Do Your Own Painting 
With our fine Enlllntl paint (any shade) whlcb costs one· half the price of white lead. wear. longer. looks better. 
Is equal/y adapted for Inside or outside work, fences. barns. etc . ,  and bas been practically tested for �O yeare . 
We guarantee satisfaCtion In both quality and price • 

SA. VB llB-SBIHGLIHG, 
by uolng Gllne's Slate RooflnQ paint .  which containa no tar. 18 extremely clieap. practically fire-proof, and atop 
all leaks. Write at once to " Box 1'161, N. Y .': ·  for lkJolG circular (100 pages) , N .  Y. Slate RooftulI" Co. 
Boston. Philadelphia. and 8 Cedar I:ltreet. New xork. 

T H B  I M P R O V B D  

NIAGARA S T E A M  P U M P, 

_ __ Hubb;�1 ,rliier. 
W 

98 '" 9'1 Pearl 81.. BrooiIJln, N. Y. 

ENGINES AND BoILBB8, 
PuUe1l8,Shafting Il1Id Hanger, 

a 8puialty. 
MILL PROPERTY FOR SALE. 
k2:�� �t��' p'ltI.rI· .tu1-Ils�I�8 KlIl:Z' 
at Camden. :N .  J .  near Vine Street '"}erry. onlr 'l'J!;N 
MiNUTES from Philadelphia Side. Substantia brick 
Ai��'E�'W s�":�iI'��t'ly .

WI
¥'h�UIlL

c
g:l,:;

m
't
n
!�� 

adjoining with the MILL. If desired. Will be sold much 
less than value on EASY TERMS. 
EDWIN M. LEWIS, Farm s & Mech' s  Nat'l Panko 
J. W. GA.SKILL &; SONS, Green Bt.Wharf, Phila. 

AGENTS WANTED. 
Men or women. $34 a weele . Proof 
furnished. Business ple�antand honor-� able With no risks. A 16 page circul3.l 
andValuable Samoles free • ...,-A postal­
eard on which tu send your address 
costs but one cent Write at once to 

F. M. REED. 8TH ST • • NEW VORK. 

WOOD-WORKING MACHINERY GEN. 
erally, SpeCIalties, Woodworth Planers and Rich 

ardson s Patent Imtroved Tenon Macblnes. 
Central, oorn�I'f�t'l�Y ��r8&s,:r Rf<fu".uw80N 

� l����N·���! �L�O .����DI NfA� y. U D E R R I C K S  &. T R AVELLE R S , 
T H O MAS  RO S S ,  RUTLAN D .  V T  

DAVID' S PATENT Fo r C ri n d i n g 
Bones, Fertlllzers, Clay for 
Bricks, and hard material. 

Send for Pamphlet to 

DENMEAD & SON, 

EDdDe & Boller Work", 
DISINTEGRA.TOR Baltimore. Md. 

PUNCHING For the DeBt and Cheap. 
!iD t address THE STILE, 

DROP PA RESSES 
r PARF�� PRESS CO •• • JdIDDLB'l"uWN, CONN 

MACHIN ERY NEW & SECOND·HAND. 
Send for Circular. CB.08.PLACE 

I OS Reade St .. New York. 

FIRE PROOF SHUTTERS. 
CLARK &; CO'S SELF-OOILING ROLLING STEEL SHUTTERS (Bora-Jar PrOOf), POI' Store 

Fronts and Rear Windows. reqnJre no machinery or balance weights , and can be applied to any opening ; also Roll­
fng Wood Shutters for Stores and Dwelilngs. Thouaands are In daily use. and are acknowledged the beot shutters In 
the world. Send for Catalogue to JAM1!.S G. WILSON. Manager. 

London. Parle. Vienna, and Berlin. 

lIAOBINERY. 
IRON & WOOD WORKING MACHINERY OF EVERY DESCRIPTION. 

218 West 26th St .• New York, and at 

STEEL CASTlNGS. 
Bolld and Homogeneons Guaranteed tensile snength. 25 !�: }�r��:�� ��

c
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Send for circular and price lI.t to 
Mc HAFFIE STEEL CO .• Evelina St. , Philadelphla. l a . 

Cold Rolled Shafting. P. BLA.��!!:�
. 

'" 00., 
&�Afe����r fu�Ja�i!c�&�e�

S
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G, &e �t��f:,;\��s %;'��a:l�!:,¥�lofs�tent Upright Drills and 
G E O R G E  P L A C E  & C O . ,  

121 Chambers & lOS Reade Btl. N. Y. CIty 
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Eureka Foot Lathes only 15 Dollars. Gear Wheels and 
Parts of Models. All kinds of Small Tools and Materl· 
als. Illustrated Catalogne Free . 

GOODNOW & WIGHTMAN. 2S Cornhlll, Boston. Masl. 
THE LJ!:HIG'H VALLEY 

Emery Wheel Co 
WEIBBPORT, PA. ,  
Manufacturers of 

Emery Wheels under a 
new patent. 

Bend for oIrcular. 

A GENTS, READ THIS.-WE WILL PAY 
agents a regular monthly aalary, or allow a la. ge commls�lon. to seil our celehrated LAKE SUPERlOH JEV, ELRY. or NothlniUn the worldequals lt. Addresa 

SHERMA.N & CO,. Cer6lJ(lo Mlchlll"aD. 

STBBL ST A.MPS. 
List and Samples free. E. M. DOUGLAS. Brattleboro' ,  Vt. 

8t�����C� ��
a
:r 

t
���8��

a
:��

n
f8 ��e;:; t�e�:�

t
th���:

r 
other tn uee, renders it undoubtedly the most economical 
We are also the 801e manufacturers of the CELEBRATED 
COLI,INS' PAT. COUPLING, and fUrnish Pulleys, Hangers 
:��ilg:tI�; {g

ost approved j3"ke�B I'"�li!I':Ml:!m�� 
on 

Try Street, 2nd and Srd ... venues, Plttsburgb. Pa 190 S. Canal st . •  Chlcafr0' Ill . 
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GEO. PLACE & CO:tJ21 Cbambers street, N. Y. 
PIERCE & WHALl.NG Milwaukee. WI •. GLASS MOULD�, for Fruit Ja.rs, Lamps. 

15 ye�
t
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d
ri,'h'"b���) zinc, ete . Bend model or draWIng; Inclose stamp. 

"TOELE�CTRO.PLA. TERS
k 

JE·rWE ....... L"""E=R�S�.-
AND WA.TCHMA. ERS. 

BATTERIES. CHEMICALS. AND MATERIALS,ln oets 
or single. with Books of Instruction for Nickel or Sliver 
Plating. THOMAS HALL. Manufacturing Electrician. 
19 Bromfield Street Boston , Mass . Illustrated Catalogue 
lent rree. 
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FOR SALF, BELOW COST-A No. 4 SIllden 

Pump. I� Inch discharge. The Pump Is a new one, 
haH never been used except on trial.and 18 in perfect work­
tng order. AIBO 8 No. S Cameron Pump. second hand. 
l� Inch discharge. The latter Pump Is In perfect work­
Ing order. but Is an old r.ump .  Would exchange both 
�umps for one of the Val ey Manutacturlnf' Company'll 

o . 4 Fly Whe�lj;8'xl'J�f:,,:UW;, �I�:-��arr�?��o
a 

DOT·emu. arn.a. 

... 
IlAGN-ET8-Permanent Steel magnets 
of any form or size, made to order by F. C. BEACH 
& CO . •  246 Canal St . •  New YorK. Makers of tne cel .... 
brated "Jom Thumn and Miniature Telegraph Instru­
menta. 

MANUFACTURERS OF 
The celebratl'd Greene Varlablc Cnt-Oft EngIne ; Lowe . 
Patent Tubnlar and FIne Boilers · Plain Slide Valve Bta­
tlonary. HoISt!�. and Portable Engines. Boilers of all 
f�,:

s
oa���Bag�:' ,?fl�p!!";���

h
r:�

g
M��bl:��: 

Ments for tbe New �aven Manufactnrlng �. · s  Machlil­tSt'8 Tools ; tor Judson'a Governon and Stop-Valves ; 
Sturtevant Blowers ; and DifterentlAl Pulley-Blocg; 
;tH��<i!tf�RigN���@,1lRSi"t

, NEW YORK 

SdN<ttES imA'Dmb,i!I'm'rl°STAVES 
Sole makers of the well known IMPROVED LA W'8 PATENT 
SUINGLlr. .l..HD lIlu.DINQ SA WING MAOHUlB. For ctrculal'll 
address THEVOR &; CO . ,  Lockport. N. 1' .  

�C!XI�:.K �sr.
a
AMlI� G'':I� AI{�

n
�arWc!�� 

FREE. P. O. VICKERY & CO. , Augusta, Me. 
BLA K'E'S-PATENT­

Stone and Ore Breaker 
erusne. al\ hard and brittle mbltance. to 
any required IIlze. Aleo. any kind of 
STONB for RoADS and tor CONCRBTB. &e .  

Address BLAKE CRUSHER CO . . 'N'p,w RA.vp,n r.onD.. 

,A. NEW PHYSIOG N OM.Y, 
g�;t�I!f.':.':t °In cll:'�
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m
m'uit�ro� Price. Mnslln , 15 ; Calf, � ;  Turkey. fnll Itllt, 110. Bent first po.t by S. R. WELLS, 787 Broadway.""N_ York. $60T$90 a weell ana expenses to all. ArtIcle. 

ne.w, �_taple 8ll fiour. SamJ1!es free. C. M o LINu'GTON & BRG., N. Y. or Chicago. 

. 000 THli 

SCIENTIFIC AMERICAN, 
FOR 1 8 15.  

THE II08T POPULAR SCIENTIFIO PAPEB 

IN THE WORLD. 

THIRTIETH YEAR, 
• 

VOLUME XXxn.-NEW SERIES. 
Thc publishers of the SCIENTIFIC AMERICAN 

beg to announce that on the second day of January, 
lil75, a new volumc commenced. It will continue 
to be the aim of thc publishers to render the con­
teats of the new volume more attractive and use. 
ful than any of Its predecessors. 

To the Mechanic and ManUfacturer. 
No person engaged in any of the mechanlca.I pur­

suits should think of doing without the 8cIENTIFIC 
AMERICAN. Every number contains from sb: to ten 
engravings of new machines and Inventions which 
cannot be found In any other publication. 

The SCIENTIFIC AMERICAN Is devoted to the 
Interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,CommeI"Cf', 
and the Industrial pursuits generally ;  and It Is val­
uable and instructive not only In the Workshop and 
Manufactory, but also In the Household, the LI­
brary, !'-lld the Reading Room. 

TERDIS. 
One copy, one year (postage Included) . . . . • . .  $3.20 
One copy, sb: months (postage Included) . . . .  1.00 
One copy, three months (postage Included). . 1.00 
One copy of Scientific American for one 

year, and one copy of engraving, " Men 
of Progress" . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  10.00 

One copy of Scientific American for one 
year, and one copy of " Science Record" 
for 1874. . .  . . . . . . . . . . . . . . . . . . . . .  . . . .  . •  Sift 

Remit by postal order, draft, or express. 
Addre!!e all letters and make all Post 6moe or 

dere and drafts payable to 

MUNN & CO. 
3 7  PA.RK. ROW, NEW YOR& 

© 1875 SCIENTIFIC AMERICAN, INC
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Back Pap _ _ _ _ - - 81.00 a line. 
Inside Pap _ _ - - - - .,3 centll a line. 

Engra'L'ings mall head adoortisementB at the aa.7IIe rate 
per line, by measurement, CUI the letter pre8ll. Ad­
oorti8ementB mmt be received at pulJl(catlon ojftu CUI 
ear/II CUI J'r14n,1I momt'/l(1 to appear tn next i8Bue. 

Quite a number of men, who are using the Millers 
Fans Parallel Bench Vise , have written us lately that It 
Is the best Vise , all things considered, which has yet 
been madp- . If this Is true. It se.ms to u. that other 
people ought to know It, .0 as not to buy second rate 
vises when they can get Ilrst rate ones at the same price. 
Though we have Interesting things to tell their subscri­
bers , Munn & Co. will not pay U8 for our contrlbutloll

S
; 

but. on the other hand , they charge us ,1 a \lne for print· 
Ing them . All who feel Interested cau go to the nearest Hardware Store and see the Vises for themselves, or, 
fallin

, 
In that, can send to us for a PrIce List ann de-

script on. 
No. Wk�e�..:tl:��e�YOrk . 

Machinists' Tools. 
ElI:TBA IIlU. VY  AND IHPBOVJ:D PATTJ:BNS.  

LUCIUS W. POND, MANUFACTURBR, 

Worcester, Ma ... 
WARERO OMS 98 LIBERTY S7. , :II . I .  

fF'LatTlu,Plan.er.,BorInll .M ,lls, Drllls.and Gen.,. ON'· 
�. a ��J!u.� ________________________ --

R 0 G E R S '  TANNATE OF SODA DOILER 
Scale Preventive has been In use for eight years . 

and has the unqualllled approval of a great number of 
our best engineer. and sclentillc men. The makers claim 
that It Is the best preparation for the "rev�ntlon and reo 
moval of scale ever ot!ered to the 

J,
ubIlC. 85 cents per 

Dound. sen
�6'[ 
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2d hand rortable & Stationary I!.nglnes & llollers,a 
half of Original Cost. 

BINGHAM & RICH, OIl Clty, Pa. 

------=I=N=rE:R:sTATE 

Industrial Exposition. 
CHICAGO, 1875. 

'VIII Open September 8 th and Close 

October 9th. 
An M AN U FACT U R ERS, ARTISA.NS, 

and I N V E NTORS 

Wishing to bring their products before the 

GREAT WESTERN PUBLIC 
should not fall to be represented . 

NO CHARGE 
FO R S PAC E O R  POW E R .  

Terms liberal to exhibitors and facilities first 

claes In all respects. 
Applications received at any time. For bl anks 

and further Information, apply to 

.... O RN P. REY NO L DS, 
Secretary. 

l'I\ U Y B ' S 

MIll PurnishlDgWorks 
are the Ianrest In the United States . They make Burr 
Mtl1ltones:l>ortable MIlIB Smut Machines. Packers, Mill 
PlCD Water Wheels. Pulleys and Gearing, specially 
adapted to 1I0ur mll1s:r . \

e
.
n�6�"&�t��BntIaIO. N. Y .  

b·' N i agara 

' c Steam P u m p Wo rks 
ESTABLISHED 1862. 

CHARLES D. HARDICK, 
No. 23 A d a m s  S t r e e t, . 

BROOKL YN, N . Y. 

School of Civil Engineering 
OF UNION COLLEGE. SCHBNBCTADY,N. Y. 

J tittditit jmtritJu. 
�.. LOW-PRICED EMERY WHEELS 
� 

)fade and Introduced by Inexperienced men, have resnlted In failure, dlssatlsfac-11 tlon and distrust of all Emery Wheels. Standard and reliable goods (which can 

.1 I not be sold at a low prlce l ,  when bought direct from the maker, properly Intro-- .A. duced and treated with the same care as other IIrst· class tools, Yield Ilrst· class !!!!I W results . No metal workln
� 

tool In existence will save as much money as will a 
:n

e
J
l
c'ggre':f��o:��t�h

G
;��s�';;II l'i,��lfo����

l
g;l�·!� t�e,,���

I
�

s
{!:�ft���

e
e'!.�� ;:�� ���1.r3��;1�� a£� ':.�i �r.: ��I

�
e
!���

, 't�� ���:o��g�.iri°�� 
I
� :'�&I��;�� '::�� 

�����:ru��a..&��S'i'J'���
o
��g 'M�e'i;

s
�;;��e�

h
�J:�':.,� �w,::

e
�.e�1ii'iiI���: to

�
. Deal only with standard makers

�
nd 
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u bU-lJ.. 

their experience as well as the r goods . Address 
'I.' 

B 
St!O�ls�r�,

O
Monroe Co., Pa. .===.==== 

AND Lll:VKR DAMPER B 'W!I S T REGULATORS ... • GAGE COCKS. MURRILL &; KBIZER, 44 Holliday St .. Bait. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insurance 
COMPANY . .  

W. B. hAInwR, V. Pt. 1 . ... Au.a, ....... 
1. B. I'uIaCII, Set. 

H A B T F O R D .  C O :N ll . 

Wire 
9J.W//f Rope. 

-I t: 11 STEBL AND CHARCOAL 

% IRON � t'I Of snperlor qnallty, suitable for 
� �:���

g a
:l�n���S

tl
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I
�f !2 power,etc. Also Galvanized Char· 

- coal and B B for Ships' Rlglllng 
: Suspension Bridges,Derrick Guys 

Ferry Ropes, &c. 
rr!�

a
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cnt. 
JOHN W. MASON & CO., 

43 Broadwa:v. New York. 

The Most Powerrul, and the Only Tight 
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the times . Send address to 
A. M. SWA IN 

North Chelmllford., Mas!!. 

ASBESTOS MATERIALS 
ROOFING, SHEATHING, BOnER FELTING, PAIN�S (all colon) , ROOFING PAINT. 

CBMENTS,&c .. prepared ready for use. Send for Pamphlets.Prlce-Lists. &c. Liberal Inducementa to dealers . 

• lm�p��;l.��i;;:lo��e.�bl:; c����',[11i'J:�t}OS§� u�'f:i.''tfJ/,'I,���a:unln:'':::S �':t;Jea..lBJ.or IIIe abore or Patentee �-:!:Lc:::.:r:m.Uf'aeturer, } H. W. JOHNS, 87 Maiden Lane, N. Y. 

ROOTS' ROTARY HAND BLOWER. 
FOR AU KINDS OF 

BLACKSMITH I NG. 
DOES MORE AND 

B E T T E R  W O R K ,  
SAVES ROOM,  LABOR, A N  D COAL, A N  D LASTS 

TEN TI'M'ES LONIiER THAN BELLOWS. 
P. H. & F. M. ROOTS, Manuf'rs, CO N N ERSVI LLE, I N D. 

S. S. TOWNS E N D, Gen ' l Ag't, 3 1  liberty St., N E W  YORK. 

Portland Cement. From the best Lon
�c:&�'!;
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. 
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�l. 
A Practical Treatise on Cement furnished for 25 cents. 

GREATEST INVENTION of the AGE. 
ELECTRIC & VAPOR CHAIR. THE LECLANCHE 

BA TTER Y. See engraving and description In the " Sclentillc Amer· Ican " of Marolt 7. The greatest known cure for rheu· 
We

a
��

s
ro:���\��

ca. No physician should be without one . 
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�¥'KLEY. C. R. TOWNSEND, SOLB AGENT. 

I I C CI I Medical Institute 2Jl DeKalb a'\'e . ,  cor. Adelphi St., 
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- B=.r:..;o:..:0c=k:::lyc::n:,: • ..:Ncc·:..;Y::.c.'-_____________ _ 

Patented June 5, 1866 i April 
28, 1867 ; reissued FeDruary 
17, 1R74. 

The Great OPEN CIRCUIT 
Batte

7t, 
suitable for ELEC-

T H E 
For Locomotive and Stationary Boiler •• 

FRIEDMANN'S PATENT. 
Over 13,000 Now in Use Here and in Europe. 
Throws more and hotter water, with less steam. than 

any others . It has two Waterways, fixed Nozzles, and no 
movable parta to get out of order. 

NATHAN & DREYFUS, Sole M .... ufactur.rs, 
108 Liberty St., New YorK. lIT Send for Catalogue. 

� ; ' . : : : ' : ::::: :;;;' � ..  � ., :::;�\ 
""'!" .,., -

�- � , - - '>�.' 

Corrugated Iron 
Iron Buildings. Roofs, Shut-
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KIDDER'S-PASTi'L:E8-A surun�ELiEFToR 
.ASTHMA . STOWELL & CO . Charlestown, Mass 

11l.tYwcaC Ned anti BEST. Do Your Own Printing ....... J� hi. - $ 3 Prell r!��:���slC=\�:r�;:�a�' etc. 
BusinessMen dotheirprinting and 
advertising, save money alld l llcrease 
trade. Amateur Printing,delig)lt 
ful pastime for spare hours. B OYS 
have great fun and make money fast 
at printing. Send two stamps for full 
cllt���G.��

e
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A GOLDEN HARVEST FOR AGENTS.­
Brooks' Patent Diamond Steel Knife and Scissors 

arpener I� jlerfectlon ; latest and best se11lng Invention 
out ; 

f.
rlce 18 )ler hundr�d ; sent C .O .D .  Silver Plated 
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PERFECT 

N EWS PA P E R  F I L E.  
--:0:--

1l0GARDUS' PATENT UNIVERSAL ECCEN­
TRIC MILLS-Fo," grinding Bones, Ores. Sand, Old I ruclbles, Fire Clay, Guanos 011 Cake, Feed, Corn, Corn and Cob, Tobacco,Snnt!. Sugar. Salt!, Roots. Spices, Coffee, Cocoanut, Flaxseed, Asbestos, .Mica, etc. t DDa whatever cannot be ground by other mill •. Also for Paints, 

;.r.,�����/r:SjI��:�8�11flf>
t
8s�.?o��ol�Ne

S
�:d Elm Sts . .  New York. 

mON PLAHBRS, 
ENGINE LATBE§....PRILLIi.&c. Send for PrIce List. 

NBW HA Y J!iN MAn UFACTURING CO., 
New Haven. Conn. 

l¥.�RM:'��t����If.r� 
TERIES, EXPERIMENTS, 
Woa..:-���lk'i�:I�s':'���: 
jng the words U PILE LE-
���c;:���.

n 
t
h
o
e
of

l
��tJ�� 

IMlTATIONS ; they are 
WORTHLESS. Send for 
clrcnlar. 
L. G. TILLOTSON & CO . .  
TiI�' 8fiU.hlb°li'KA\!1�: 
TERY CO . ,  No. 40 West 
18th St. , New York . 

-yo C»-.1X1IW'S 
Diamond Saw-s 

Fo r C u tt i n g  Sto n e, 
From ten to thirty times faster than by the old method . 

Great economy of stone, labor, power, room, etc. 

;:w"' Send for Illustrated oIrcular to 

B O O K S  F O R  B U I L DIE R S . 
SEND FOB ILLUSTRATED CATALOGUE . 

A. J. Bicknel l  & Co .. 27 Warren St.,N. Y. 

THE HEALD & OISOO 
Patent Centrifu�al Pumps. 

VERTICAL & HO)tIZONTAL. 
FI,..t Premiums at New orl

=
eana Cincinnati. and New 

York. " Medal af aI Alrard, " 
American Inlt tute, 1872. 

Perfect satisfaction guaranteed. The cheapellt, most 
dllJ'llble, 

¥
opular and succesaful Pump known, for Paper 
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H U C H  YO U N C, 
FOOT OF EAST 117TH ST., NEW YORK. 

l MAY 8 ,  1 875. 
W"T. V. Ca",entcr. AdvertlBing Agent. Addresl !lox TIS. New York city. 

THE TRAVELERS 
INSURANCE COMPANY, of Hartford, Conn . ,  has writ-
�
e
�l�le�� It�:s ��I�C��':;a��� or.l:� ����[�k �g�It1:� In benellts t() accident policy liolders. It sell. both 

LIFE and ACCIDENT 
Insurance, of the Best Quality on the Best Terms. It has 
cash assets of es,250,OOO, and a surplus to policy holders of 
'1,000,000 . Its premiums are low, Its contract dellnfte, 
and Its security equal to any other 

INSURANCE CO. 
JAS. G. BA TTERSON, President. 

RODNEY DENNIS. Secretary . 
JOHN E. �IORRIS, Ass't Sec ·y . 

Apply to any Agent, or wrlte to Company . 

ELG IN  WATCHES .  

THE BEST for R,ULROAD purposes now 
lnanufactured. Certificates froDl over 30 
SUPERINTENDENTS of Leading Rail­
roada in the United states. 

Six grade" of Gent s' Watches with Stem 
Winding and Setting AttachDlents. 

BUY NO MORE CHEAP SWISS WATCHES. 
ASK TO SEE 

TH E N E W E·LC I N  WATC H ,  
NAMED "T. M.AVBRY" 

The BEST W ATCII, for the money, now made In the World. 
Each Watch manufactured by the CODl­

pany, bearing their Trade Mark, i. accom­
panied by a ltIEDAL, bearing the name 
and number 01' the 'watch, Guarn.nteelnlr 
its quality. 'I _�_I-'�_�. ��1�_7 all ;Jeweler8 __ • ______ _ 
Artesian or other Wells ! For Sale ! 
County, State or Whole Right. Recent patent for Im­

provement in making "\\or ells through porous earth or 
quicksand, preventing cavln

N 
and dispensing with tubing 

brick or stone curbing. 
ti�I��

s
pONTEZ, Omaha, Neb. 

THE ROOT SAFETY 

B 0 I L II R . _  
O V E R  1 , 2 0 0  I N  U S E . 

The distinctive claims presented by this boiler are 
SAFETY FROM: DESTRUCTIVE EXPLOS ION 
UT.LU:OST DURABILITY ;  

HIGHEST ECONOMY, 
And Greatest Facility (or Enlarglnc, 

Cleaning, and Repairing. 
;Jr For Illustrated Catalogue , address 

Abendroth & Root M'f'g Co. , 
GREENPOINT, DROOKLYN, N. Y. 

PORTLAND CEMENT 
For Walks, Cisterns, Fonndatlons. Slahies. Cedan, 

A Pract��\�::atra�8��vg��e�f��:�f:�e:�
c
BBB. 

S .  L .  MERCHANT & Co . ,  76 South St. ,  New York 

Diamond Solid Emery Wheels. 
PRICES�X\" '1 . 25j�I" 2 .25 ; 12xl�, $5 .50; 16%2, '12.50 ; 

\8x2 . $16 .00 ; 2Ux2. 19 .",, ; 24xS, $42 . An other sizes at "ro· 
portlonate prices . Fast cutting, free from glazing, they 
.re the best Solid Emery Wheels. Give dlam . of holes 
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e
1f�IWter:R�t·i}U���. by \, oonsocket, R. I. and 15 New Chnrch St. , New Yorl<. 

I RON A N D  STE E L  
DROP FORGING. 

01 Eve"" Ducription, at & ... onabie Prlce8. 
The Hull " Belden Company', Danb1ll1', Ct. 

Chemical & Mineral Productions 
Soluble Glass. Flnorlcl Acid. Nickel I Salts, Man­

ganese, Oxides Antimony ... Cobalt, Tin, Cadmium, Zaf­
!re . FelsPB':. FluorB""h ",yollte . )farDle Putty, S

N
llex, 

&c. L. FEuCHTWAN07ER & CO .. ll1O!'_uIton St . . ..:!.. 

D iamonds ;> Carb on 
�ha"ed or Crude. furnIshed and set 10r Boring Rockl 
Dresslng )flll Hurrs , Emery Wheels, Grindstones. Hard 
ened Stee

� 
Calender RoUers , and fOI' Sawing. Turning ,0 
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The Koch Patent File, for preserving newspapers, 
IIlBI!BZInes, and pamphlets, has lleen recently ImproveQ 'lDcf price reduced. Subscribers to the SOIIINTIPIO AM. 
IUOAN can be supplied for the low price of 11.50 by mall, 
or 11 .25 at the omce of thla PBl'6r. Heavy board sldel ; 
inscription, .. SCIENTIFIC AMERICAN, '  I n  IIIlt. Ne­
cessary for every one who wlshea to preaerve the paper 

Addre18 II U R .  " C O . ,  
Publishers " S<l:IBnIrIo AlDlaTcwr. 

llgure •• for Wrecklng.J>redglng, Irrigating, etc. D1ustra· 
ed 

�
mphlet,free. 800 references to 

r
artles actualm using th

lddr�fs' iim:, °JI��b sWW'.
s 
Jf.3����s���:"3?�: 

GLASS OIL OUPS 
G THE " Scientific American" is printed with ��: ���nJ���.iJ
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