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$titutifit �ultritan. 
THE INSPECTION OF STEAM BOILERS. 

There is no doubt that a steam boiler is III many respects 
a much more dangerous neighbor than a powder magazine. 
In order to be safe a steam boiler needs continual attention 
and care, while neglect or ignorance may have the most 
fatal results. In regard to a powder magazine, all it needs to 
be perfectly safe is to be left alone. Neither neglect in the 
watch nor absence of attendants can involve any danger; in 
fact, when the doors are securely fastened, no attendance 
whatever is needed. The only dangers are downright  impru­
dence with fire, and lightning ; both are easily guarded 
against by very simple precautions and wpll constructed 
lightning rods. Age will not deteriorate a po wder maga­
zine; on the contrary It will prove the reliability of its con­
struction and management and the safety of its location ; 
but, on the contrary, age is, in a steam boiler, an element of 
the most Imminent danger, and, as experience shows almost 
daily, it is the main cause of the disasters which of late have 
become alarmingly frequent. 

It is a peculiarity of human nature that familiarity with 
danger begets conte�pt of the same ; hence that ownws and 
managers of steam boilers have proved themselves so neg­
lectful that all civilized governments have enacted laws to 
secure more safety against steam boilcr calamities (we will 
not say accidents, as every thing has a cause) than are 
afforded by the care of the owners themselves and their 
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quired ; but there are doubts in this regard, as it is well 
known tbat inspectors appointed by the government have 
often been neglectful in their duties, and, trusting to good 
luck, gave the certificates without making the test to the 
full extent as required by law, This is a second cause that 
the laws passed hy the United States Government for the 
public safety in regard to steam boilers have not been as 
effective as intended and expected, 

A third cause is the incapacity of many of the inspectors, 
who used to be appointed after an examination so ridicu­
lously easy that any schoolboy who has learned his lcssons 
in natural philosophy can pass it. We are glad to say that 
recently great improvements have taken place in this regard, 
so that when the old, ignorant inspectors are weeded out, 
and more capable ones are appointed in their stead, public 
safety will become greater in this regard, provided, how­
ever, that also the inspectors are men of integrity, who will 
not hesitate to condemn boilers even when the owner offers 
a bribe to save himself from the great cxpense involved by 
the purchase of new ones. 

The thorough investigation to which the Sewanhaka dis 
aster referred to above has gi ven rise shows that a small weak 
spot in a tube in the rear of the furnace, by suddenly giv­
ing out, threw a jet of steam forward, which, like a back 
draught, threw the ·fire out of the furnace doors and ash 
pit, and set the dry woodwork around at once in a blaze. 
This escape of steam was so small as not to interfere per­
ceptibly with the boiler pressure, as the engine could be 
kept running until the boat was run ashore, which was done 
so successfully that all lives might have been saved if the 
passengers had not lost their presence of mind in the panic 
which ensued after the di scovery of the fire, 

There is one consolation after such calamities, not for the 
poor victims and their relatives, but for the survivors and the 
public in general . It is that every such incident teaches a 
lesson whICh makes the future more safe in this regard. 
The disaster in question promises to be especially useful in 
this respect .  It will resnlt in a revbion of the laws on 
steam boiler inspection , on the choice of the men to be ap­
pointed as inspectors , and on tbeir. behavior after being ap· 
pointed, convincing them that they are not irresponsible for 
the consequences of their carelessn@ss in giving certificates 
for old and worn out boilers, as was the case with the Se­
wanhaka, They have, as well as the owners of the boat, 
been arrested for manslaugh ter, 

In regard to the revis ion of the law , the best which can 
be done is to adopt the mode of inspection practiced by the 
steam boiler inspection and insurance companies in London, 
England, and in Hartford, Connecticut. These companies, 
who make themselves responsible for damages to boilers 
under their charge, are not satisfied with the mode of in­
spection prescribe'd by the UllIted States law, but add to this 
a thorough test of all parts of the boiler by Uleans of the 
hammer handled by a practical expert, who in this way can 
detect any weak and dangerous spot. If such a spot is found 
the owner has to have It properly repaired, or the company 
will not insure it, which iii only done after approval by their 
own inspectors , 

StatIstics are there to prove the results. WhIle boilers ap­
proved by the United States inspectors have been continuo 
ally exploding, sending death and destruction around, tbe 

explosion of bOIlers in charge of the Illsurance compallles 
has very rarely caused any disasters, and If one gave out, 
it was always proved to be caused by the most gross 
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lessness or recklessness of those in charge. Many boiler 
owners, therefore, have grown disgusted with the United 
States inspectioll, calling it a farce and an imposition, and 
tbe flourishing

' 
condItion of the inspection and insurance 

companies has been the necessary result. 
.. , .... 

DR. 'l'ANNER'S GREAT FAST, 

We call the attention of our readers to the full aeconnt of 
Dr. Tanner's world celebrated great forty days' fast to be 
found in the SCIENTIFIC AMERICAN SUPPLEMENT of this 
week, No-; 244, It

. 
is from tbe pen of Dr. Vander Weyde, 

who, in h is positIOn as one of the watchers, and in his ca­
pacity as Professor of Chemistry of the U, S. Medical Col­

lege, when the fast took place, had charge of the chemical 
and microscopic investigations, and thereforc ample appal" 
tunity to collect the data required to give tbe complete ac­
count of this remarkable physiologICal experiment. 

It should not be lost sight of that this case i� very different 
from cases where a fast is held by necessity, such as being 
compelled by disease, by shipwreck, by being lost in a wil  
derness or forest, being buried in a mine, or lost in a cave. 
Dr, .Tanner had enormOlls advantages over all tbese cases, 
and hence that he could indulge at once in hearty meals, as 
his dIgestIve apparatus was not impaired by disease, nor his 
nervous system shattered by anxiety ; in sl1ch cases it would 
be very dangerous, if not fatal, at once to indulge iminediately 
,in such abundance of food. In the case o f shipwreck, the 
exposure of the survivors, resulting in a total want of anv 
comfort, but to the endming a suffering from other distressing 
discomforts, and exposure to the elements, contributes as 
much if not more to the fatal results than the need of nour­
ishment . To this must be added the anxiety and llncertaint,y 
which keeps the nervons system upon an exhausting stra in, 
It i� the same with those being lost m a wilderness or forest, 
Of these the forest gives the best chance8 of survival ; but in 
case of burial in a mine, the utter wanl of light and the 
gloom surrounding the victim, combmed with the extreme 
anxiety, make a fast under such cIrcumstances the most de­
structive to the nervous system, Perwns who, for instance, 
were lost in caves, such as frequently happened in the Mam· 
moth Cave, were, after only a few days' search, found to be 
nearly insane, so much so that they hid themselves from 
the searchers. 

It is  evident that Dr. 'fanner had an easy time, if his fast 
is compared with that of any of the fast ers for causes men­
tioned above. If he had been locked up under the threat 
that no food would he given him for forty days, he surely 
would not have stood it so welJ, as the mere consciousness 
of the constrained situation would have affected his mind, 
and all ease and comfort would have been at all end. To 
the contrary, his mind was kept at peace because he had 
plenty of air and water, the comforts of good shelter, and 
all the conveniences of civilized life ; he could read his 
papers and keep up his usual correspondence, walk, ride, or 
stay at home, converse with congenial friends, and, best of 
all , he knew that if he wanted food it would cost him 
only a word to obtain what he desired at once, Fasting 
under such circumstances can, of' course, be much longer 
prolonged than if i t  is done by necessity. 

These facts were overlooked bv those who from the first 
declared a forty days' fast an imp�ssibility, an d staked money 
on it. They were not well informed about actual fasts for 
so long a period, of which there are instances on record, or 
they did not believe the truth of such records, They j udged 
only from the results of many well known constrai ned 
fasts which ended fatally within thirty , twenty, and even 
ten days, and were kept under unfavorable conditions, often 
by delicate girls of comparatively tender age and of a feeble 
constitution, perhaps of consump tive tendency to begin with; 
therefore they declared all claims of those who pretended to 
be able to fast as long as forty or even only thirty days 
as fraudulent and impossible without the d(lception of se­
cretly taking food. Having this as a fixed idea in their minds, 
they expected that a careful watch would surely cause the 
death of any man who pretended to be able to fast for so 
long a period, and hence the clamor of defective surveillance, 

It must be a satisfaction to Dr. Tanner that his upright­
ness and honesty III regard to keeping strictly to the condi­
tions of his self-imposed trial are now generally granted even 
by his former most violent opponents, wbo acknowledge 
freely that his behavior as a gentleman has proved him to be 
far above surreptitiously taking food while he was pretend­
ing to fast. 

They have had theIr eyes opened to the fact that Dr. 
Tanner's case was very different from most other real or 
pretended fastmgs ; that III him we have a man of a strong, 
tough, and wiry constitution, at an age between forty and 
fifty, which , for such a constitution, is that of the greatest 
resistance, a man provided with a copious layer of adipose 
tissue or fat around bis body, and of a weight of one hun­
dred and fifty-seven and a half pounds, which is far above 
the average for his height , which is  rather below the me­
dium, 80 that he must be classed among the small men. A tall 
man of that weight surely would not stand It as well. Even 
a tall mau of greater weight would possess no advantages, 
as army statistics prove that large men, who may oe stronger 
in regard to muscular power, are less strong in regard to 
thelr powers of endurance than smaller men, who, as is 
well proved by long experience, stand variol1s sorts of pri 
vation and fatigue better than large men, who usually are 

the first to break down under each circumstances, 
Dr. Tanner may not have proved that everybody can fast 

forty days, but If he has only proved that man can fast 
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longer than has generally been supposed, that we arc all eat­
ing too much, and that for a family remedy, fasting affords a 
better, safer, and more economical cure than the taking of 
all sorts of patent medicine, to which many people are so 
much addicted, he has done a really good work . 

There is no profession in which mcn can make money out I will the moisture amount to w hich can be con veyed by an 
of it by telling people about their weakness of mind. The I ascendi ng column of air of twenty feet diameter? How will 
only mental weakness of which people sometimes complain is 

I 
we saturate thig ascenqing air with moisture, or subtract the 

defective memory, but they will never complain about de· moisture from the descend ing clouds so as to diminish their 
fective judgment or defective common sense. This agrees enormous bulk before bottling them up? A mere superficial 

We recommend to our readers the perusal of 
count of the fast. 

the full ac- perfectly with what a German physician has lately argued consideration of t hese and similar questions shows already 
in an essay, that insanity is a blessing, as the insane live in the absurdity of the idea, and we would not think it worth 

• •• I .. an ideal sphere, whic h  usually is far happier than the reality while to ans wer them if the answers did not enable us to in-
EFFECT OF STARVATION ON THE BLOOD. in the world of trouble through which they have passed and corporate some useful practical ideas. 

Further observations upon the gradual improvements of which made them insane. But the fools outside the asy- These questions are answered by the solution of the sim-
Dr. Tanner's blood have made it necessary to modify the litlmS, which largely ontnumber those in confinement, are pIe problem in physics, How much moisture such a tower 
statements made at the close of the article on this subject in II 

happy also, while the sensibl e people have all the carcs. can throw in the atmosphere? and this is eaEi ly found. Let 
the last number of the SCIENTIFIC AM.Il:RICAN (see pagc 128). How far it is right to attempt the cure of the insane is us suppose that the inventor is able to saturate this air with 
It was noticed that the quality of the blood varied greatly in another question .  The German physician referred to con- moisture, which he cannot do, but for the sake of argument 
different specimens obtained from day to day, and even in siders it an act of unkindness, if not cruelty, to restore the we will snppose the circumstances as favorable as possible, 
specimens drawn the same evening. It was at last found happy lunatics in asylums again to this world of  trouble- and grant that he succeeds to do this. Let this air have the 
that if the blood was drawn from a very small puncture, some realities, while we consider the cure of the lunatics medium temperature of 60°, then , as it hasheen demonstrated 
from which it had to be pressed out forcibly, it was found out of the asylums an impossibility. Already Solomon had that such air when saturated can contain not more than seven 
to be in a much worse condition than if drawn from a deeper found this out when he said; " Though thou shouldst bray grains of water per cubic foot, every cubic foot of aIr thrown 
puncture from which it  flowed freely. It is  evident that in a fool in a mortar among wheat with a pestle, yet  will not upward through the tower will bring so much watery vapor 
the first case it was dra wn only from the capillaries, and in the his foolishness depart from liim." in the atmosphere. As the interior shaft is 20 feet diameter, 
second case from the larger vesse l s, in which a regular cir- _ •• , .. or ncarly 300 square feet surface, and we suppose that he 
culation takes place. This appears to prove that the abnor- NEW APPLIANCE FOR HARBOR FIRES. succeeds in moving this air upward at the rate of 15,000 feet 
mal corpuscles linger in the capillaries, and that it takes The recent total loss of the steamer City of New York by per hour, he well get 15,000 X 300, or 4,500,000 cubic feet 
time to remove them therefrom, while in the larger ves- fire in this harbor, as well as the ex tensive destruction of of air . which for 7 grains per cubic foot gives 7 X 4,500,000 = 

sels, in which free circulation takes place ,  restoration may property at Hunter's Point caused by the going to pieces of 31,500,000 grains, or nearly 4,100 pounds of watery vapor per 
already havc been accomplished to a considerable extent. the burning bark Nictaux, suggest the urgency of new ap- hour. An ord inary locomotive evaporates more than twice 
Close observation appeared to show that thi s  restoration was pliances fOL' our harbor fire service, which, had they been this  amount, and being high pressure without condensation, 
taking place in two ways, by a cleaning and healing process in use, would have greatly limited the damage. throws it all in the atmosphere, so that every working loco­
of the affected corpuscles, and by the formation of new ones. If the fire boat Havemeyer had bcen provided with a ram, motive is, in regard to the cloud-making watery vapor it 
The first was proved by the observation of corpuscles in all so as to be able to scuttle the burning ships as soon as it be- evolves, equivalen t to two of Mr. Bell's rain towers, if not 
stages of  the healing proces8 from the most abnormal to the came evident that the engines were una hie to subdue the three, as an ordinary locomotive evaporates as much as 
perfect sUlooth ones. Some of those which had become free fire, the ships as w ell as the cargoes would have been saved 12,000 pounds o f  w ater per hour, consuming to do th is 2, 000 
of fungoid spores appeared , however, to have suffered con- with comparatively little loss. pounds of coal , producing from 6,000 to 7,000 pounds of 
siderably, some were partially destroyed, some were only 'To furnish the Havemeyer with an orthodox ram now carhon ic acid gas and a variable amount of water, from the 
half or parts of perfect corpuscles, and no doubt such will would scarcely be advisable, as she has not been built for variable amount of hydrogen in the fuel . 
be ei ther eliminated from the system or the defective parts that purpose, and therefore would have to undergo alter- Let us now consider that several hundred locomotives 
healed up. Which of these takes place is a question. The ations which would necessitate her withdrawal from service are at present daily running over the plains of  Colorado, 
second process of restoration w as proved by the appearance of for a considerable time. There is, however, a simple way Utah, and adjacent almost ra inless districts, where the air i s  
fresh and small corpuscles, looking very smooth and perfect, of fitting her with a ramming apparatus without altering her exceedingly dry, where in many regions there are no lakes 
and bearing the stamp of youth fulness upon their appear- at all. A long, heavy floating spar, lashed to her side, and or rivers within more than a hundred miles distance, and 
ance-we would almost say countenance-a freslmess which protruding from twenty to thirty feet from hcr bow, might where most o f  the rivers always dry up in summer, and are 
became more striking the higher the magn ifying powers be carried on board, to be used when called for. Experi- in any case insignificantly small ,  so small indeed that there 
were by which they were observed, in comparison with the ments alone Ciln decide whether she will be able to bear the exists no navigation even for a row boat. We meet people 
affected corpuscles, in which the higher powers showed the strain of the collision when this spar is fastened by strong born there who had never seen even a smal l  sailing vessel or 
imperfections more strongly. ropes, which will not part by the contact, or whether the steamboat. Consequently there is no evaporati Ju, and all 

This corroborates what other microscopists have observed ropes ought to be so thin as to part. hy thc shock. Perhaps the moisture in the air and the clouds, seldom seen , must be 
in regard to the formation of new young blood corpuscles. it might be found most practicable to cnt the lashings a sec- wafted there by the winds from more favored regions. If, 
It has, however, been denied by others who failed to ob- ond or two before the collision takes place, and leave it to now, in such a region some hundreds of locomotives hlow 
serve it ; but this i s  merely negative testimony, of which there the imgetus of the spa� alone to  break the burning vessel's watery vapor in the dry atmosphere at the rate of 12,000 
appears t� he a great deal in the medical profession ; it side, and cnable the Havemeyer to steer clear of the wreck. pounds per hour each, which as every pound of steam oc­
proceeds from a kinci of conservatism, which lies at the basis The shortest way to scuttle a ship, however, would be the cupies a place of 25 cubic feet, every locomotive throws 
of all the medical intolerance manifested by the so· called application of small torpedoes loaded with some h igh explo- 300,000 cubic feet of steam per hour in the atmosphere, which 
regular school against all supposed innovations, even among sive, for inst.ance dynamite. The torpedoes conld bc con- for 100 locomotives, work i ng 7 hours per day, is 100 X 7 X 
their own brotherhood . structed just powerful enough to knock a hole of certain di- 300,000, or 210,000,000 cubic feet of stllam, which mingled 

A striking iIlust�ation was offered in this regard by the. mensions in a ship's bottom, and m ight be applied either by with ten times its amount of air may make a respectable lit­

discovery _of Prof. Cohnheim, of Kiel, who found that pus i a spar from the Havemeycr direct, or, when practicable, they tie cloud. 
globules could originate from the white blood corpuscles, conld be fastened to the burning vessel by competent men This estimate will explain why the climate has changed in 
but whose observations were most strenuously opposed at in a rowboat, and then be exploded by electricity from a safe many regions of the "Vest, and rains have become more fre­
first by the majority of the profession ,  who could not see it. I distance. In cases where the vessel's cargo consists of naph- quent where formerly they were too scarce, and all this since 
It may he mentioned here, as it has some relation to Dr. I tha or other highly inflammable substances, the spar ram railroads have been buil t and railroad trains travel daily 
Tanner's fast, by which fast the number of his  white blood ! would have to be resorted to. through the formerly rainless dis tricts . 
corpuscles was more than quadrupl ed. It is well known that I We have no douht that General Abbot, commanding the .. . ' .. 
persons subject to privation of food have a strong tendency to I United States Engineer Battalion at ·WiIletts' Point, would Natural Silver Plating. 

pns formation and running sores, and if starvation increases I be willing to instruct our fire commissioners about the A curious instance of natural silver-plating is reported 
the number of white corpuscles, these combined facts ap -. proper Charge of dynamite required for the operation, and I from the Lord of Lorne Mine, of the American Flat section, 
pear to support Cohnheim's theory. The opposition again st the authorities of the Brooklyn Navy Yard would be able to Nevada. The sides next to t he veins and the hanging walls 
it was, however, set at rest by Dr. Bastian, in London, and givc every facility and the best advice for rigging the neces· of the ledge are covered with a thin coating of natural plat-
Surgeon Woodward, U. S. Army in Washington , who sary torpedo spar on board the Havemeyer. ing of pure silver as smooth as glass. The vein itself is 
verified Cohnheim's observation , and by Huxley, who .. , • , ... narrow, and is being prospected by means of a tunnel. The 
adopted it in his great lecture on protoplasm. RAIN THEORIES. superintendent says this peculiar feature of the inclosing 

The number of white corpuscles did rapidly diminish after Some years ago, at the occasion of a long continued walls is observable so far as the tunnel has followed the 
the fast in Dr. Tanner's blood, and was soon reduced to the drought, several individuals published suggestions in the , ledge .  The are of the vein itsel f is of a soft, easily-worked 
normal proportion; but the interesting change in the red papers for means to produce rain. One which was brought ' nature, showing considerable chloride as well us sulphurets, 
corpuscles and their very gradual restoration during a length prominently forward was that some big fire should be made. ! yet not giving very high assays. The filmy deposit of silver 
of time, is a contribution to science which Dr. Tanner has According to the theory suggested, the ascending hot air cur- I on the walls was evidently condensed and forcibly deposited 
given after the end of his fast, and th i s  should be ac- rents, aided by the water formed by the combustion of the I there under immense pressure, as it has a smooth, bur·· 
knowledged. : hydrogen present· in most all ordinary fuel, a copious rain I nished appearance. 

- ,. I" I would surely result. As an argument it was brought for- -...:·----......... 'H ...... ' ....... _-----
MAKING PROFITS OUT OF HUMAN WEAKNESS. ward that ritin storms have often succeeded large battles, Cotton Factories at Petersburg, Vi rginia. 

It is not only among lawyers that a certain class is found I when a great deal of gunpowder was burned . Un fortunately The fOllowing interesting particulars are giv�n with re-
who induce quarrel some or avaricious people to go into law· . for this thcory the amount of hydrogen present in the char- gard to the cotton industry of Petersburg, Va.: The Ettrick 
suits by telling them·they are right and must seek redress : coal of gunpowder is so insignificant as practically to amount Manufacturing Company have 6,060 spindles and 250 looms, 
by law. They do thi� only for the purpose of obtaining their to nothing, while the chief products of its combustion are and give employment to 215 operatives. The annual con­
professional fees, in place of giving them ,he honest advice' 

carbonic and sulphurous acids, with free nitrogen and some sumption of cotton is 3,000 bales, with a yearly manufac­
to settle amicably, hy mutual agreement, as in nine cases

' 
sulphide of potassium. Statistics also do not sustain the as- ture of 2,900,000 yards of cloth. The Matoacoa Manufac· 

out of ten would be far better. sertion that rains always follow great battles, as there are turing Company have 9,600 spindles and 260 looms, and give 
We find the same class of men among doctors, who, when scores of instances that this was by no means the case. Un- employment tf) 225 operatives. The consumption of cotton 

people mention some slight ailment, make them believe that fortunately for the theory of the party who suggested the yearly is 2,500 bales, and they turned out last year 3,605,000 
they are sick, or soon will he very sick if they do not take starting of fires for the promotion of rain, shortly afterward yards of cloth. The Battersea Manufacturing Company 
a certain course of medical treatmen t which they will pre- the woods took fire in several parts of the Northwest, and h as 3,600 spindles and 100 looms, and employs 90 operatives. 
scribe. They also do this for the purpose of ob�aining a pro- even also m New York State, as is frequently thc case after The annual consumption of cotton is 1,500 bales, and the 
fessional fee ,  in place of giving them the honest advice to long continued drought, but not the least impression was yearly manufacture of cloth 1,300,000 yards. The Peters­
fast for one or two days, to take rest, and to stop drinking made, and rain did not fall for a long time afterward. burg cotton mill has 3,288 spindles, 110 looms, and turns 
and smoking, if they are addicted to these vices. in nine Mr. Bel l's suggestion that a single t imely rain would pay out daily nearly 5,500 yards of go ods, such as fine sheet-
cases out of ten. this would be far better. the cost of one of his rain-towers, described on page 113 of ings, shirtings, and drillings. It consumes an nually 1,000 

The lawyer of this class makes the client helieve that he the SCIENTIFIC AMERICAN, may be very true, and that a bales of raw cotton. The Blandford factory, owned by the 
has been wronged , and the doctor makes the patient bel ieve nation who could conirol the rain would " prove her wealth same company, located in Blandford, is run hy steam , and 
that he is very sick. They all have their own profit in view, and grandeur," but the questions are : Would such a tower turns out about 3,000 yards of cloth daily. The Mechanics' 
and play upon human weakness, which, in some individuals, have any influence on the rain at all ? Are there not local cotton factory has 3,600 sp indles and 100 looms , and con· 
consists in combativeness, in others in imaginary weakness and temporary circumstances which produce ascending and sumes a thousand bales ann ually , and the manufacture of 
of body, and again, in others, in conceit about their mental descending air currents much more powerful and extensive I cloth is 5,500 yards per day, or about 1 ,650, 000 pards per 
accomplishments. than can be produced by any number of such towers? What annum. 
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LAWN MOWING MADE A PLEASURE. 

As one recalls the comparatively few closely. cut and well· 
kept lawns to be seen a few years ago, and now looks about 
and beholds them on all sides. it becomes evident that the 
people are better provided with means to gratify the desire 
to beautify their homes and public grounds, and that at a 
much less expense than in former days. 

The lawn mowers of ten and even five years ago were not 
only high priced, so that but few could afford to purchase 
them, but even the smaller sizes were made so heavy and 
cumbersome to handle, that it required a strong man 
to put them in practical operation. The cutting apparatus 
was imperfectly made, and the jomnals and gearing were 
unprotected, so that dirt and grass soon clogged up the 
machine, giving rise to complaints which have led inventors 
to devise new machines to obviate so far as possible the 
difficulties of the past; the result is that he who has a lawn 
can afford to purchase good mowers and cut his own grass. II 

Among the number of new mowers made with a view of 
overcoming the difficulties referred to, the one herewith: 
illustrated is at present attracting public attention; and : 
lawn owners in general will find it wortby of careful con­
sideration on aceount of its marvelous ease of handling 
while in practical operation, and the numerous improve­
ments which have been applied to it in a very desirable 
manner. 

It is well known tbat a side-wbeel mower always runs 
with one wheel in the standing grass, breaking it down, so 
that the next time the grass is passed over it is not all cut: 
and the day after mowing it is frequently ttle case that rows 
of standing grass may be noticed on various parts of tbe 
lawn. . 

In the mower herewit,h shown Mr. H. G. Fiske, the in­
ventor and patentee, avoids using either side or rear wheels, 
or even a solid roller, the latter being objectionable by mak­
ing the mower run bard and heavy, and being of but slight 
service as a means of rolling down the unevenness of the 
ground. To obtain a means of traction and to make the 
mower extremely light, he employs an open roller, which is 
made largely of steel wire, secured at int.ervals around tbe 
circumference of two end disks, and intermediate supports 
are placed in the longer rollers to make the whole rigid. 
By lbis metbod of construction the roller can be made 
extremely light; and since tbe openings are sufficiently large 
to allow the grass. to prot rude, the best possible traction is 
obtained, and that without bringing any of the usually 
necessary pressure to bear upon it. By this arrangement 
alone it is said about one half the power required to operate 
other mowers is saved, and by strictly adhering to true 
scientific principles in forming the gearing, knives and the 
journals tbroughout much more labor is also saved. All 
the exposed journals are covered with protecting bands 
and the oil holes are drilled on an incline; by which devices 
in addition to the tight gear case all particles of dirt and 
grass are prevented from finding entrance to wear out the 
movable parts of tbe mower. 

By an ingenious arrangement of the parts at each end of 
tbe-lilower the knives cut witbin the unusually small space 
of one inch of tbe extreme outside, making this mower very 
convenient in. cutting close up to walls, fences, etc. The 
several adjustments are easily and quickly made, the jour­
nals to the cutter shaft are packed with felt to retain the 
oil, and a large proportion of the material from which 
the mower is made is steel, wrought or malleable iron, thus 
procuring great strength 
with light weight. 

The adjustment of the 
bandle is quite convenient 
and novel in its way, as 
by means of sliding bolts 
it may be removed in an 
instant for tbe purpose of 
putting the mower in a 
small space. The handle 
may be as quickly applied 
at any desired elevation, or 
it may be secured at a for 
ward angle, so that the cut 
ting apparatus may be 
tilted up from the ground, 
andbyswi�ing the handle 
backward to the ground, 
the entire mechanism is 
so elevated that by apply­
ing a crank to the end of 
the cutter shaft it may be 
turned backward, and oil 
and emery applied for 
grinding the knives, with­
out specially preparing the 
mower tberefor_ The 
spiral knives are bardened 
and are made of a hooking sbape, that they may be 
dressed on the front edge with a sharp file for the purpose 
of keeping a keen edge on them. 

The mower, when in operation, is quite silent and would 
be scarcely noticed by a passer by, and what is not less 
important, its construction enables a young man to operate 
a forty ineh machine, in quite hIgh grass, for hours at a 
time wIth relatively little fatigue. A slight-built boy of ten 
years of age has been known to cut quite heavy grass for 
an hour at a tIme. with e. twenty-four inch macbine. In 
general appearance tbe machine is compact, tasteful, and 
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handsomely ornamented. The Blair & Fiske Manufacturing ! prevented from moving either vertically or laterally. 
Company, of Springfield, Mass., are the manufacturers of: When the lid of tbe kettle is closed the handle is held 
this mower, which they have very appropriately named the 

I
' €reet, and whep. the handle or bail is grasped and tbe kettle 

,. Easy" lawn mower. They are making them in seven raised, the hinged lid will be held firmly against the body 
sizes, beginning at ten inch cut and ending with a twenty-' of the kettle over the orifice in its top, and tbus prevent the 
four inch. They also have a thirty and a forty inch machine, escape of steam or water, as the lid cannot possibly raise or 
but these are made only to order. The latter is shown in slip to the side, even tbough the kettle be turned half over 

WITHERS'S IMPROVEMENT IN TEA KETTLES. 

in the direction of the spout. 
The lid may he raised wholly or partially from off the 

kettle by depressing the handle, as represented by the view 
in the background, which dispenses witb the trouble and 
inconvenience of taking hold of tbe lid for that purpose, as 
is the case with the ordinary class of vessels of like charac­
ter. The great advantage of this improvement is tbat the 
bandle, not being permitted at any lime to be in contact 
with the side of the kettle, cannot become heated_ 

MISCELLANEOUS INVENTIONS. 

Mr. Albert M. Da Costa, of Brooklyn, N. Y., has patented 
an improved finger guide fOl' type writers, by means of 
which the keys may be quickly located without the aid of 
sigbt. 

An improved match hox bas been patented by Mr. Georg 
Wenstrom, of Stockholm, Sweden. It is provided witb a 
sliding cap or inner box, which is divided into two compart­
ments-one for holding matches and the otber for receiving 
the end of the cigar for lighting-and formed with a slit at 
one side for the insertion of a match within the lighting 
chamber; also, in a tongue formed on the inner box, which, 
in connection with an opening in the outer box, forms a cut­
ting device, combined with a chamber formed at the inside 
of the match box to receive tbe cuttings. 

An improvement in mechanism for mixing and feeding 
material to the stones of a grinding mill, whereby the action 

our engraving. Naturally with the many advantages' of the mixiug and feeding devices is rendered uniform, one 
claimed for the" Easy" lawn mower there is little difficulty I being started or arrested at the same time with the other and 
in attracting the attention of the public and the trade in operated at the like rate of speed, has been patented by �Ir. 
general. Jobbers tbrougbout the country are rapidly James P. Lowell, of Purcellville, Va. 
making arrangements for local agencies in their vicinity for A machine for sawing shingles from blocks, which is so 
next season and very large sales are anticipated. constructed that the shingles may be sawed with their butts 

. .. ,. 
IMPROVED TEA KETTLE. 

Tbe engraving shows an improvement in tea kettles pat­
ented by.Mr. W. S. Withers, and now being introduced by 
Messrs. Withers & W oIfe, 84 Whitehall St., Atlanta, Ga. 

This improvement is designed to prevent the possibility 
of the handle of the kettle becoming heated, a common oc· 

THE ' EASY" LAWN MOWER. 

currence with utensils of this class when placed over the 
fire, and also by tbe same arrangement to prevent the lid 
from raising or moving from off tlle kettle, holding it firmly 
pressed down when it is tipped or inclined, thus avoiding 
the escape of hot water and steam. 

The invention consists in connecting tbe baii or bandle 
with the lid or cover of the kettle by a rod, so tbat when 
the lid is closed npon the kettle the handle will be held 
erect, or, if the bail is turned over to tbe side, the lid, wbich 
is hinged to the kettle at that side, will be raised accordingly, 
and when the handle is grasped to raise the kettle, the lid is 

up and down alternfltely, so that the blocks will be kept 
square and the length of the sbingles will always be in line 
witb the grain of the wood, has been patented by Mr. Elias 
C. Schermerhorn, of Alder Creek. N. Y. 

Mr. William T. Wainwright, of Dry Sawmill, Pa., has 
patented an improved bencl! plane, which may be used for 
square jointing, for beveling, and for rabbeting. 

An improvement in stove boards has been patented by 
Mr. A. Irving Griggs. of 
New York city. Tbe in­
vention consists in con­
structing a stove board 
made with a bead and a 
hem, and having the lower 
ply of the hem corrugated 
and i� cdge turned up 

. against the plate within 
the cavity of the bead, 
and the veneer cemented 
to the lower side of the 
middle part of the plate. 

An improved coffin 
bandle has been patented 
by MI'_ George S. Eaton, 
of Brooklyn, E, D., N. Y. 
The object of tbis inven­
tion is to furnish coffin 
,bandIes simple in con­
struction,easilyand quick­
ly put togetber, and not 
liable to break. 

Mr. Paul Crippen, of 
Bronson, Mich., has pa­
tented a waterproof paint 
compound, consisting of 
alum, coal tar, and sul­
phur boiled together. 

Messrs. Marshall J_ Al­
len, of New York city, 
and William E. Bradley, 
of Frankfort, Ky., have 
patef!.ted an improved pro­
cess of saving the sugar 
and starch contained in a 
waste product in the ma­
nufacture of whisky and 
utilizing it. The process 
consists in freeing the slop 
from the bran, chaff, and 
coarse particles of grain, 
and introducing the liquid 

thus obtained in place of water in the succeeding operations 
with fresh grain. 

An improved ironing machine has been patented by Mr. 
Jobn Socias y Rubio, of New York city. This invention 
is an improvement in tbe class of machines in which the 
sad iron is suspended and adjusted vertically by a screw, 
and is designed to provide means for suspending a sad iron 
which will allow it to be moved in any direction over the 
ironing table; also, to suspend the sad iron by yielding or 
elastic devices, to enable it to be operated easily and effi­
ciently. 
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Mr. Benjamin F .  Sherman, o f  Ballst on Spa, N .  Y. , has supply than many seemingly clean wells  with cess p o ol c on- NEW INVENTIONS. 

147 
patented an impr oved hydrocarb on furnace, having the bot- nections. Mr. Claude I. Wallis, of Memphis, Ala. , has patented a 
tom of its c ombustion chamber made with a series of l ongi- '4 j • I .. simple and c onvenient • p o cket pen and brush for marking 
tudinal p ockets containing asbest os  or analogous abs orbent ! NOVEL FOLDING STAND. boxes, packages, etc. It c onsists of a tube or h ollow handle 
material, with perforated oil pipes embedded therein, and ! The folding stand sh own in the annexed engraving was containing an ink reserv oir, a brush at one end of the handle 
with alternating air chambers rising bet �een said p o ckets I recen tly patented by Messrs. Freeb orn & Chase, and is being I inclosed in an elastic thimble, and in c ommunicati o n  with 
and c ommunicating bel ow with the portion of the furnace largely manufactured by Mr. T. W. Freeb orn ,  of Newp o rt, ' the ink reserv oir, and of a d ouble-nibbed pen fixed in the 
corresponding t o  the ash pit, the said air chambers being opposi te end of the handle from the brush. 
perforated at the top and surmounted by inclined h o ods or A frog for timber chutes has been patented by Mr. Henry 
sheds which deflect the currents of air d own upon the sur- L. Day, of Truckee, Cal.  The invention c onsists in attach-
face of the saturated a sbest os. ing to the chute, at any convenient point, a frog, which c on-

Mr. Louis Graf, of Van Buren, Ark. , has patented a pro- i sists of a l ong timber m ortised obliquely int o a timber of the 
cess for pr oducing c olored phot ographs on linen or analo- chnte, and of two or m ore sh orter timbers, whose p ointed 
gous material, which c o n sists in the empl oyment of a collo- . ends may be entered int o the gr ound, an d wh ose larger ends 
dian mixture c onsisting, essentially, of distilled water, ni- rest on a cr oss piece that is set cl ose against the chute in the 
trate of silver, abs olute alc ohol, chl oride of calcium, citric angle made by the timber and the chute. It is stated that 
acid, and ordinary c ollodion. when other conditions are equal, this frog enables one t o  

A n  impr oved strap for baby chairs h a s  been p�tented by deliver in a given time one-third m ore l ogs than can be de-
Mrs. Mary W. Blacker, of B rent w o od, N. Y. The inven- livered by the old meth od of T olling them into  the chute. 
tion consists in a waist belt having a forked strap attached Timber chutes are s o meti mes three or f our mHes l ong. 
to the fr ont, which strap is c onnected with the belt by two Sim on J. Freeman, of New Y ork City, has patented a 
side straps, which f orm l oops for passing the baby's legs fastener for  meeting rails of sashes, s o  constructed as to 
throngh, the belt being passed around the baby's waist and I fasten the sashes automatically as the sash is closed , which 
one of the rear rounds of the chair back, and then buckled, cann ot be unfastened fr om the outer side of the wind ow. 
whereas the forked ends are fastened to the fr ont  legs of the I An apparatus for  the manufacture of ice has been pat-
chair. Further information may be obtained by addressing I ented by Mr. Andrew J. Zilker, of Austin, Texas. The ob-
Mr. Frank E. Blacker, Brentw ood,  Suffolk C o . ,  N. Y. ject of this inventi on is t o  provide means by which artificial 

Mr. Frederic A. Weise, of Bro oklyn, N. Y. , has patented ice may be detached fr om the m oulds in unbroken blocks. 
a glass mould designed more especially for making " foun- Mr. John R. Paff ord, of Cuer o, Texas, has patented a 
tain bottles " and the like, in which the glass may be m ore light, cheap, p ortable, and durable bed b o tt om, which can 
evenly or suitably distributed than in thc present style of be fitted to any bedstead. 
mOUld, and from which the b ottle may be more easily and Mr. Horati o N. Bill, of Vl{illimantic, C onn. , has patented 
quickly removed. an improvement in fire kin dlings and machine for mannfac-

An improvement in the class of planters having reciprn- turing the same. Thc object of the invention is to m ake a 
cating seed slides, with which auxiliary devices are com- I cheap and readily-ignited kindling bl ock. 
bined to assist in regulating the discharge of seed, has been Mr. Patrick W. Gr o om ,  of St. L ouis, M o . ,  has patented 
patented by Mr. Le onhard Grieser, of Minonk, Ill. '£he an improved handle socket strap for shovels, spades, and 
invention c onsists, mainly, in the empl oyment of a curved scoops. The invention c o nsists in c ombining a flanged 
reciprocating block or bar, which is l ocated in the h opper FREEBORN' FOLDING STAND. s ocket w ith a recessed blade. 
and attached to the seed slide, with which it reciprocates An improved gate has been patented by Mr. William H. 
simultane ously, so as to alternately open and close one of T obey, of Liv onia, M o .  The invention c onsists in a gate 
its tw o adjacent openings, and thereby alternately permit R. I. It has been well intr oduced, and has received the having one or more of its l ower rails made in two parts, 
an d prevent the escape of seed thr ough the openings. ind orsement of prominent h otel men and others wh o have correspondingly beveled where they meet between the 

Mr. W. I. W o oster, of Harvard, Ill. , has paten ted an im- ad opted it. It is very simple an d practical, c onsisting of braces, and one of them secured at its unbeveled end by a 
pro ved blind. fastener and slat operator, which consists of a cr oss legs pivoted t o  each other, the jointed arms hinged to detachable pin. 
sl otted. strip of w ood or m�tal fixed �ertically o� a si�e of th e  upper part of  these legs, and a t wo-part top attached to An impr ovement iu hame tugs has been patented by Mr. 
the bhn d and c on�ected W Ith ea�h bhnd slat, saId stl'1P of the j ointed arm so as to elevate the stand in the center when Jac ob E. Moeller, of Central ia, Ill. This inventi on relates 
wood or metal helllg m�ved vertICally to open or close the I folded , and is provided with handles formed by openings on to that porti on of carriage harness which is used for adjust­
slats and to b?lt the blllld by means of a rod that passes I opp osite sides of the line between the tw o parts of the t op, ably c onnecting the forw ard end of the trace with the h o o k  
through the wllldow frame. I s o  that one m oti on of the arm of the pers o n  using it can be or cockeye of the hames . 

.. , • , .. closed or opened instantaneously. It is made into vari ous An improved sea t l o ck has been patented by Mr. J ohn L. 
CONCRETE FENCE POST A ND SILL. articles of which the butler's stand is one of the m ost im- D ols on, of Charl otte, Mich. The object of this invention is 

The engraving represents a novel fen ce p o st, also a sill p ortan t. Perhaps the leading feature of the patent is the t o  furnish fasteners for the scats of spring wagons and other 
for plank walks and plank roads, recently patented by Mr. cutting board, which is appreciated n ot only by dressmakers vehicles, s o c onstructed as to h o ld the seats securely and 
Andrew Climie, of Ann Arb or, Mich. These articles are I and milliners, but by every w o m an who has her family sew- all ow them t o  be readily rem oved and a djusted. 
made of c oncrete strengthened by iron rods. The process '  ing to do. It has a great advantage over the ordinary lap lIr. Richard Ray, of  Lake City, Fla. , has patented an im-
of manufacture is exceedingly proved umbrella or sunshade, 
simple, and may be success- so c onstructed in the t op or 
fully c on ducted by any ordi- c over as to more effectually pro-
nary lab orer. The m oulds in tect the pers on fr o m  the rays of 
which the p o sts and sills are the sun or from rain. 
formed are made of  wood and An impr ovement in umbrellas 
arranged t o  h old the iro n parts of that f orm in which some of 
in position until  the concrete the ribs are l onger than the 
sets. In the p ost the iron rod others, or  in which the staff is 
extends lengthwise t hrough the c o nnected eccentrically to the 
center, and is provided with c over, to all ow the person t o  
branches whi ch project laterally occupy the center of shelter and 
through the c oncrete and bey ond be better pr otected fr om rain or 
the surface of the p ost to  receive the sun's rays, has been patented 
nuts for h olding the fence by Mr. Alexander H. Ege, of 
boards or rails,  the ends o f  the Mechanicsburg, Pa. 
branches being screw-threaded A c omp onnd rotary and re-
for receiving nuts for this pur- cipr ocating churn i n  which is 
pose. The posts are planted in empl oyed a rotary d asher t o  
t h e  ground like ordin ary fence whip the milk, in c ombinati on 
p osts. If desired, a t o p  rail or with a recipr ocating dash to dis-
cap may be secured to the t o p  of place the liquid, s o  that the en-
the post by a nut on the end of tire liquid contents of the churn 
the central rod. may be quickly and ;� ontinu ous-

The sills or ties f o r  plank Iy presented to the action of the 
w alks and roads are m oulded in r otary paddle or dash by the 
the same way, and are provided m ovement of the reciprocating 
with screws or spikes for secur- dash, has been patented by Mr. 
ing the planks in place. These Andrew Mearns, of Tolesbo-
posts and sills are practically in- rough. Ky. 
destructible, and afford a means Mr. Rhodes Arnold, of Wal-
of building good and durable tham, Mass. , has patented a 
fen ces and walks where timber CLIMIE'S CONCRETE FENCE POST AND SILL. n ovel arrangement of the bridle 
is scarce. This c ombination of rein, whereby the rider is en-
iron and concrete insures great strength and rigidity, and board, as it can be left with the work on it with out disar- abled to exercise c ontrol over the animal with out exerting 
when the questi on of durability is considered this will un- ranging it. It als o  relieves the operat or of all weight, and great p ower and without extraordinary strain up on the rein 
doubtedly be found m uch cheaper than otIler kinds of posts. consequently entail s  n o  injury. It can be folded quickly itself. 

'4 , .. • .. when not desired for use. These stands are made up as An improvement in h orse collar fastenings has been pat-
A Well that Needed Cleaning. chessb oards and writing desks ; they are also made in the ented by Messrs. Ebenezer Fisher and J ohn Wats o n ,  of Kin-

The f ollowing articles were taken from a well recently at form of a saddle rack, which is appreciated by th ose wh o cardine, O ntario, Canada. Thi s  in venti on relates to an im­
P oll ock, MIssouri : F our w ash pans, eleven half pint cups, have occasion to clean and dry harnesses. pr oved fastening for metallic h orse c ollars , m ore particl!­
two hats, four tin dippers, one brass tablespo on,  one b o o t  and The d otted l ines in the engraving show the m ovement of I larly for that for which the same invent ors have received 
one shoe, and one basket, one teacup and one saucer, two the parts in foldin g. It i s not often that a simple inventi on letters patent of the United States N o .  224, 671. 

half gall on buckets, one piecc of lightning rod. E'fiden tly like this can be applied con veniently t o  so many useful pur- An improved form of mail bag for horseback r outes, de-
the family which had used that well was not lacking in p o ses. signed to facilitate the packing of mail matter therein and 
small b oys as well as general unthrift. Such a rubbish pit. Further information may be obtained by addressing Mr. its rem oval therefrom, has been patented by Mr. Th omas J. 
however, might be a much less dan�eroqs SClIlrce of w ater T. W. Freeb orn, P. O. box 108, Newp ort, R. I. I May o, of Paintsville, Ky. 
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Mr. Goldsborough Robinson , of Lou isvi lle, Ky. , has pat· 
ented a novel process and apparatus designed especially for 
drying leaf tobacco after saturation with alcohol for im­
proving its color and quality , but applicable generally to the 
recovery of any volatile l iquid w h i ch has been used in the 
treatment of another subst ance to which it adheres. 

Mr. Ambrose Giraudat, of Neury, N. J. , has patented a 
machine for cutting lace from paper to be used for orna· 
menting paper boxes, cigar boxes, and for other purposes. 

Mr. Otis E.  Drown, of Pawtucket, R. I. , has paten ted an 
improved machine fOf, breaking, rubbing, and stretching Taw 
hide in tbe manufacture of leather for belting and lac ing. 
This work has heretofore been don e by winding the hides 
on shafts or drums while tension was applied by fixed bars 
between wh ich the hides were stretched The object of 
this invention is to facilitate the operation and permit regu· 
lation of the tension. 

A cheap and simple device, especially designed for rail· 
road cars, to be affixed to the outsides thereof for holding 
and protecting cards of add ress, etc. , has been paten ted by 
Mr. Frederick G. Hunter, of Moncton, New Brunsw ick. 

An improved gate has been patented by Mr. Arza B. Min· 
ton, of Philomath , Oregon . The invention relates to that 
class of farm gates which are operated by means of cords 
suspended from posts, and has for its object to furnish an 
improved mechanism for opening and closing the gates . 

Mr. Joseph C. Fowler, of Arcola, Texas, has patented an 
improvement in running gear for wagons. The i mprove· 
ment relates to king bolts and coupling devices for connect· 
ing the forward axle of w agons, carriages, and other vehi­
cles, and it consists in a king pin or bolt which passes from 
a socket in the bolster through braces and enters a socket in  
the top bar of the axle, where it is held by a cross pin, the 
bolt and braces thereby sustaining the weight. The lower 
end of the bolt is formed as a rounded bearing in a direction 
transversely of the vehicle, so that the forward wheels and 
axle may con form to the ground without effect no the wagon 
body. 

Mr. Edward Seyfarth, of Lanark, Ill. , has patented an 
im proved ear pierceI', so constructed that the puncture can 
be made exactly in the desired spot and so quickly as to be 
painless. 

Mr. John B.  Haskell, of Stauuton, Va. , has patented an 
improvement in the class of pails and cans whi ch are COl!· 
structed with h ollow walls or in part of some material which 
is a bad conductor of heat for the p urpose of preserving 
food for a considerable time at  a temperature which is either 
above or below that of the surrounding atmosphere. 

An impro vement in pipe cou plings has been patented hy 
Messrs David B. Hand and Ephraim II. Rei tzel , of Colum· 
bia, Pa. This invention particularly relates to a means for 
connecting the heating pipes between the cars of a railway 
train , but is also applicable to other purposes. It consists 
in a novel construction and arrangement of coupling de· 
vices, whereby provision is made for affording a universal 
motion to the pipes 

• •  1 • •  
Native AlDe rlcan Minerals. 

Pr'lfessor R. Pumpelly, Special Ccnsus Agent, Newport, 
R. I. , wishes to obtain information, for use in 'the forthcom­
ing cen sus report, in regard to the occurrence in the United 
States of the raw material from which the substances named 
in the appended list are obtained.  

Any aid which our readers can give us,  either by a list of 
the localities where the raw material of one or more of the 
substances named is found, or by a list of the persons or 
firms from whom we can obtain such information, will be 
thankfully received by Professor Pumpelly, at the above 
address. The substan ces referred to are :  

Apatite ,  Iron pyrites (for sulphuric acid), 
Asbestos, Kaoli n , 
Asphaltum (albertite ), Lithium , 
Arsen ic , Manganese, 
Antimony, Molybden um, 
Bismuth, Magnesia, 
Borax, Mica, 
Chrome, Nickel, 
Cobalt, Niter, 
Corundum and Emery , Serpent ine, 
Hydraulic cement, Slate pencils, 
Fluorspar , Soda, 
Feldspar (for potash) , Soapstone , 
Grahamite, 'Talc, 
Graphite , Tin, 
Gypsum , Whetstone or novaculite, 
Glass sand, Wolfram or tungsten ,  
Infusorial earths, Zinc. 

- .. � . 
Legal Recognition of the Nature o{tb e  SlDaU Boy. 

A Western railroad company was sued for damages on 
account of inj uries to a small boy who was surreptitiously 
playing on a t,urn·table. The case was brought before the 
Kansas Supreme Court, which decided in favor of the plain­
tiff. The conrt said : 

" Everybody knows that hy nature and by instinct boys 
love to ride, and love to move by other means than their 
own locomotion. They will cling to the hind ends of mov· 
ing wagons, ride upon swings and swinging gates , slide 
u pon cellar doors and the rails of staircases, pull sleds up 
hill i ll order to ride down upon them on the sno w , and even 
pay to ride upon imitation horse') and imitation chariots 
swung arou nd in a circle by means of steam or horse power. 
This last is very much l ike riding around in a circle upon a 
turn table. Now, everybody, knowing the nature and the 
instincts common to all boys, must act accordingly. No 
person has a right to leave, even on his 'own land, dangerous 

$ titnfif i t  !tuttitnu. [SEPTEMBER 4, 1 880. 

machinery calculated to attract and entice boys to it, there I jury to the joints of the knees and hips and to the spine. 
to be injured, unless he first takes proper steps to guard I The muscular and nervous exhaustion, due to long con · 
against all  danger ; and any person who thus does leave dan- tinued j umpi ng, must also be injurious . 
gerous machinery exposed , without first providing against _ , • • .. 
all danger, is guilty of negligence. " To Tie th e Cotton C rop. 

_ , • • .. About seventy·five thousand miles of hoop iron-enough 
CONVENIENT PORTABLE BATHING APPARATUS. i for a three-fold girdle around the carth-will he needed t o  

The annexed cuts, which w e take from L a  Nature, repre· ' bind the  forthcoming cotton crop, if i t  reaches the nnmber 
sent a simple , practical, and comp�ct shower bath, or hydro- of bales predicted by statisticians, or 6, 000,000 bales. The 

Fig. I,-HYDRO-THERAPEUTIC APPARATUS IN OPERATION, 

therapeutic apparatus, as the inventor, Mr. Gaston Bozerian, 
of  Paris, names it. In Fig. 1 the apparatus is sbown in ope­
ration, and in Fig. 2 is shown folded and packed for stor­
age or transporation. A descript ion of this operation is 
scarcely necessary, as the engraving fully illustrates it. 

A traveler can take such a bathing apparatus with him and 
enjoy all the comforts afforded him at borne or in ci ty  hotels. 
The apparatus can be adj usted to deliver water from above 
or from below, or from above and below at the saIlle time, 
as shown. The ring can be adj usted according to the height 
of the person, for adults or children, and in the latter case 
a gr().wn person can do the pumping. As can he seen, the 
apparatus can be taken apart and packed to occupy the 

Fig. 2.-HYDRO-THERAPEUTIC APPARATUS PACKED. 

space of a large tin pan, and can be readily stored away 
when not in use, It has a slatted floor to which the pumps, 
etc. , are fastened. This floor is removed when the pan is 
cleaned. 

.. , . . .. 
ROPE JUMPING. 

As cooler weather approaches the j umping rope will be 
more and more in the hands of girls. Properly used it is 
not an objectionable plaything . But children can not be loo 
frequently cautioned against j umping against time or com· 
peting to see who can jump the greatest number , of times 
without stopping. In an essay on popular customs on 
public heal th in the recently published annual report of the  
Department of Statistics of Indiana, Dr .  J. W. Hervey, of  
Indianapolis, laye great stress on the danger of this prac · 
tice. None, he says, is more injurious ; and in illustrat ion 
of its evil effects be men tions u' case of real occurrence in  
that city. The patient, u girl of twelve years, was dead 
when he reached the house. He says : " On inquiry I 
learned that she had jumped the rope at school, a few days 
before, five hundred times. Think of five hundred rushes 
of blood upon the little heart in quick succession ! No won· 
del' I had to make the certificate of death, ' Emboli, or 
clot in the heart, caused by overheat and j umping straight 
up five hundred times. ' " 

Not only does this practice throw a great and sometimes 
killing strain upon the heart, but it often causes serious in-

number of bands required is six to a hale, or 36,000, 000 in 
all. They are of uniform size, 11 feet in length , and 1,200 
weigh a ton.  Hence there will be required 30, 000 tons of 
hoop iron. with a total length of 396, 000, 000 feet. The cost 
of ties will be about $3.000, 000. 

A Light Road LocoDlotlve Wanted. 

To the Editor of the Scientific American :  

The bicycle, as now made, is a practical, an d.  to many, a 
valuable invention. Now, whoever w ill bring out a three· 

wheeled machine, tbat shall not weigh over two hundred 

pounds, that is driven by a n eat, safe , and light motor, will 

not onlv real ize a fortune, but confer a benefit on the race . 

We ne:d a machine that can be started under ful l  headway 

in five minutes or less from the time a match is ignited, that 

can run over our country roads as fast as ten miles per 

hour. D. H. S. 

Folding Telescope. 

To the Editor of the Scientific American : 
It is rather singular ihat the spy-glass described in your 

paper (No. 5, VoL XLIII. ) should not long since have come 
into general use, and that i t  should so long have been con· 
sidered necessary to bave the lenses inclosed in a case and 
with so small an aperture in the eye·piece as is generally 
used. I have made spy ·glasses with but two lenses, by fit­
ting the lenses into tlat wooden disks aud hinging them to a 
tlat bar a little wider than the lenses, the bar being m ade of 
two pieces connected together by a h inge , so that they could 
be folded together with the lenses between them , thus : 

J i .  

L � r:== .1. 

But no good effect can be produced with lenses of short 
focus, as the greater the length of focus tbe greater will be 
the magnifying power ; convex lenses of not less than forty 
inches focus producing the best effect � with concave lenses 
anywhere between nine and fourteen incbes, and with an 
aperture of sufficient size to allow of being held at a short 
distance from the eye. 

Canton, Mass. , July 27, 1880. 
. . . . .. 

JAMES A. BAZIN. 

,The Accident at the Hndson River Tunnel. 

To the Editor of the &ientijic American: 
1. In your excellent paper of August 7, I find a diagram of 

the tunnel disaster (page 80) which differs some from other 
sketches, in  that the break occurred at t he commencement 
of the tunnel, while in other representations it occurred at 
the end of the air  lock. Which is correct ? 

2. Why w as the bottom of the air lock placed on a level 
with the top of the tunnel ? 

3. Why was the t unnel commenced thirty feet from the 
shaft ? 

Doubtless some good reason exists for the plan, and I, for 
one, would like to know what it is. 

4. Could the accident have occurred i f  the tunnel ha d been 
built square out from the bottom of tbe shaft, and tbe air 
lock put in on the floor of the tun nel ? 

I have conversed with many practical Colorado miners, 
and none can give a reason for the peculiar manner in which 
the tunnel is started. E. W. 

Boulder, CoL 

[ANsWER. -1. At the time of the accident it was not 
known exactly where the break thst started ;  it was given 
to us, by Col. Haskins himself, as starting at the place 
shown in our diagram . 2. The location of the air lock was 
arbitrary ; in the haste, after legal interferences, to test the 
compressed air system, it was placed where it now is-sim· 
ply for convenience at the time. 3. The tunnel was com­
menced at the distance it now is for tbe reason that the limit 
of tests was reached ; then the practical portion commenced. 
Col. Haskins says the New York end will be started as t hey 
are now arranging the New Jersey end-from a caisson with 
air locks from the top. 4. It is impossible to say if the ac· 
cident could have occurred with the tunnel projected d i­
rectly from the shaft , with the air lock at the bottom of the 
tun nel ; but it is reasonable to suppose it would have been 
the strongest possible method,] 
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"
so good an authority as the late I cent, and the cost of foundations in much larger proporti on. 

THE MANUFACTURE OF PUMPING ENGINES AND WATER Mr. James P. Allaire nearly reduced me to hopeless inaction, The necessity for stand-pipes or similar provision for soften-
METERS. by saying he considered it his duty to tell me that I was try- ing the shock is obvlated. In a word, I am able to point to 

Perhaps no department of invention has developed more ing to invent a machine that was not wanted ; that no part a record of almost unqualified Success in the performance of 
rapidly than the one we now illustrate. When the at.tcntion of the machinery, either for steamboats or factory purposes, more than 200 large and important water work stations, 
of Mr. Henry R. Worthington was first turned to the sub- was more satisfactory and complete than that for pumping. unbroken by disaster or change. No water work engine of 

ject such a thing itS an independent steam pump was hardly And this appeared to be the opinion of almost every engi· mine has yet been superseded by one of another form of 
known. Steamboats and steamships had no provision for neeI'. Another opinion expressed by a prominent engineer construction , either for fault or by the demand for increased 
running either fire, bilge, or boiler-feeding pumps when the of the day, Mr. Alfred Stillman , of the Novelty Works, was supply. I therefore respectfully ask that my case may be 
main engine was at rest-a condition of helplessness and dan- sufficiently discouraging at the time, yet of great value, as considered with care and candor, hoping that you wi ll sub­
gllr hardly to be imagined at the present time. Steam pumps com pelling me to look still further. He came to my works stantiate my claim to the high honor of having originated a 
for mills, factories, hotels, office and public buildings, aud one day to inspect the last and best arrangement of piston pumping engine which is worthy to be mentioned as consti­
the thousand and one uses to which they are n ow applied valve throw. After a careful and quiet consideration of the tuting a part of American progress in this most useful  and 
were not then known. case for a few minutes, instead of the approval which I not arduous department  of mechanical engineering. " 

The Worthington steam pumping engine, in its latest and only expected but needed, he said :  ' This is all very well and Our first page represents various departments of these 
best form, has two steam cylinders and two pumps, which very ingenious, but if you expect to bring thelie th ings into immense works, and the works themselves are shown in one 
are cast together to form one machine ,  aud the pistons and general use you must contrive to . have a man see something of the upper views in the engraving. The central view rep­
valves of the two engines are so connected that the right- he has seen before in his life, when he takes the cover off resents the fine compound pumping engine of the Newark, 
hand division moves the steam valve of the left-hand one from a steam chest. ' There was no appeal in those days from N. J. , water works, having a capacity of 8, 000, 000 gal­
and vioo ver8a. No tappet, crank, or other rotary device is the decision of the Novel ty Works, and this one might well Ions daily. On the right is shown one of the smal ler pump­
employed. As the right-hand piston nearly reaches the end be called conclusive. ing engines, and on the left a water meter. The lower view 
of its stroke the other starts, in such time as to keep the " The desideratum of a direct-acting steam pump with a shows the department in which the heavy work is  erected. 
water flowing in a constant and unvarying stream. The simple ordinary slide valve was at last accomplished, and The work in progress at the time of the sketch and shown 
plungers are thus permitted to halt momentarily, and allow from its discovery may date the real introduction and popu· I in the engraving is one of the heavy engines for pumping 
the water valves to seat without slamming, while by the larity of a class of machines which now covers the length oil under great pressure. 
combined action of the two pistons a uniform pressure and an d  breadth of the land. .. 4 .  I • 
velocity of water is maintained. In all other forms of steam " I would call attention to a principle of construction first Grimmer's Prophecy. 

pumps, especially when applied to heavy resistances, or run adopted in a pump used on board the steamer Washington An anxious reader submits a reprint of an extended and 
at quick speed, there is more or less concussion of the water in  1850. Up to that time my practice, and I believe the con· d ireful prophecy made about a year ago by C. A. Grimmer, 
valves at each stroke. In a number of important services current practice of the day, was to make a largtJ water valve of Kingston ,  Jamaica, and asks our opinion of it. 
this objection has led to the exclusive adoption of the Wor- with considerable li ft. A moment's reflection will show that Mr. Grimmer professes to be au astrologist, and to base 
thington. On oil pipe Hnes, for example, any jar strains when the motion of a pump changes, the valvcs are in a his predictions upon the position of  the four great planets, 
the joints in the pipe and causes heavy losses from leaks. In wrong relation thereto, and must be immediately changed. w hose conjunction in 1880 will produce " one universal car­
this service Worthington pumping engines are entirely suc- For an instant of time, therefore, the resistance is suspended ni val of death " from 1880 to 1887. During th is period the 
cessfu!. Some of them now at work have a capacity of much as in the case of a gear suddenly reversed and produc- elements are to play high jinks ; things will be turned up-
1 ,500 barrels of oil per day, forced through 100 miles of pipe ing back lash . My idea was, by the employment  of  a large side down generally by earthquakes and frightful storms, 
against a pressure of 1 ,500 pounds per square inch-equal to number of diminutive valves, each one insignificant, and which will convert the w hole world into a un iversal Sod om 
a vertical l ift of 3,400 feet. This is the most severe pump- with but a small fraction of an inch of lift, but aggregating and Gomorrah. Famines, plagues, inundations, wars of 
ing service yet undertaken in  this country. in an ample water way, to reduce this lost interval and keep mutual extermination, and other unpleasantnesses will 

The arrangement  of this engine allows the use of the ordi· the valves nearer to their seats, thus enabling them to get conspire to exterminate pretty much all the an imal aud 
nary slide valve, such as is found on locomotives and other home in less time. The valve adopted was a p lain India- human life that escapes the elemental cabobbery; until ·  
forms of crank engines. Single cylinder pumps are usually rubber disk half an inch thick, and working upon a central August, 1887, when the Star of Bethlehem will arise, and 
constructed with auxiliary piston valve throws, more or less stem over a series of hal f inch holes, with a lift of not over things be worse than ever. " After that, " the precise t ime 
complicated in detail . The sl ide valve, on the contrary, is a quarter of an inch. There were nine of these in each being unhappily not  stated, good times will come again, 
the simplest form of steam valve known to engineers. It chamber of the Wasbington pump, making thirty-six in all. and whoever is lucky enough to remain alive, will live 
has no cavities in which water can collect and freeze ; no I offer Ii drawing of this pump with its valve arrangement, twice as long as he ever did,. "  owing to the heal thy elec­
tight-fitting surfaces to become rusted or adhesive ; no leaks not only as marking the t ime of its introduction, but because tricity or magnetism that will surround the globe. " 
resulting from wear, or trouble from unequal expansion of it represents my present views in the construction of all This general ou tline is filled in by Mr. Grimmer with a 
the parts. As one or the other of the steam valves must be I pumps designed for important purposes. parade of learning and a wealth of horrible detail well cal-
open always, there can be no dead point in the stroke. The " I come neit to a point in my experience of great im- culated to deceive and alarm the timid and superstitious. 
p ump is therefore ready to start when steam is admitted, and portance, involving new considerations an d  justifying much The circumstance that his astronomy is as wild as his insane 
is managed by the simple opening and shutting -:>f the throt- greater cost and complication of engineering than any imagination takes somewhat from thc edge of his prophecy 
lIe valve. hitherto called for in my business. I refer to the department in the minds of the  cooler and more intell igent. Comfort 

�[r. Worthington's offices are at 239 Broadway, New York ; of water works for cIties and towns. My first connection may also be drawn from the fact that the larger part of 1 880 
83 W ater street, Boston ; and 709 Market street, St. Louis. with any important enterprise of this kind was at the city of has already passed away, and yet the malefic influence of 
In the factory, which covers au area of nearly two blocks, Savannab in the year 1854. Saturn , Uranus, an d . the rest of the planetary malefactors, 
in South Brooklyn; L. I. , there are about 500 men em- " A duplicate of the Savannah engine was erected at Cam· has not been able to inaugurate any of  the pestilential 
ployed at present, working full time, and large extensions of bridge, Mass. , in the year 1856. This engine was tirst tested storms, famines, civil wars, and other horrors predicted. 
the works are now in progress to meet the unusual demand by Messrs . W.  E. Morris and Samuel McElroy, with the If the rest of the seven years are off the same pattern, as 
whic h  has succeeded the long period of commercial depres- result of 70,463 , 750 pounds duty. they promisc to be, a fair proportion of those now living 
sion. The increase iu the demand for small steam pumps " From the time of its first introduction the progress of  will be able to look back upon them, by and by, with rea­
for ordinary work, such as hydraulic elevator service, fire this engine toward its present popularity has been steady and son able satisfaction. AnyhOW, it is too early and too late 
protection,  rail way water stations, boiler-feeding pumps, rapid. They are now found in more than 200 water w ork to be badly scared . 
etc. , has been eSPQciaUy remarkable. stations in this country and Canada, numberiug 230 engines, • 4 • I .. 

A large force of workmen are also engaged in the con- and aggregating, in a delivering capacity, 430,000,000 gal- An Exhibition o C Gas and Electrical Appliances. 

struction of Worthington water meters. These machines; Ions per day. It may be said, without fear of con tradiction, The �hilosophical Society of Glasgow, Scotland, propose 
of which there are now over 20,000 in  daily use, have been that they have been successful an d well approved. Nothing to have an exhibition of apparatus for the utilization of  gas, 
adopted by all the principal water works in the United States approaching even an inconvenient stoppage of a water sup- electricity, etc. , during the month ending October 25, next . 

. ". and Canada. ply has yet been traced to their failure. While trivial break- The exhibits will include apparatus, models, and drawing s 
In a pamphlet published by Mr. Worthington, we find a ages or the necessity for larger or more permanent repairs relating to or i llnstrating : 

full and interesting history of the rise and progress of his has occurred , no breakdown or disaster has ever taken 1. Coal Gas. -Its manufacture, purification , �torage, dis-
pumping engine, from which we make a brief extract. It place. tribution, regulation of pressure and measurement. Its 
was written at the request of the Society of  Civil Engineers " The remarkable exemption of these engines from the utilization in light ing, heating, cooking, ventilating, and as 
for use at the Centennial Exhibition. He says : numerous accidents to which ordinary pumping engines are a motive power. Photometric testing of gas or other sources 

" Somewhere about the year 1840 I was engaged in ex- liable, leads to a consideration of the philosophy of their of l igh t. Residual products of gas manufacture, coke, tar, 
periments with a steam boat designed for canal navigation. action and cause of this immunity. I benzole, anBine dyes, ammonia salts, etc. 
It frequently happened that the boat was suddenly stopped " Row should a pumping engine be made to reciprocate 2. Oils, Oil Gases, Oandles. -Their manufacture and use 
by unexpected impediments in navigation or detention at quietly? A careful consideration of the causes at work sug- for l ighting, heating, cooking, and motive pOW!lr. 
locks. This often brought a hand pump into lively requisi- gests the answer. To think of the difficulty is almost to find 3. Elect1'icity. -It s generation and application for lighting, 
tion for keeping up the boiler supply, and naturally turned the remedy. telegraphy, motive power, etc. 
my thoughts toward a labor-saving method. The result was " I claim that it shuuld be accepted as proved that the ces· 4. Hydraulic Applianoo8. -Motors suitable for comparison 
the independent feeding pump, patented on the 7th day of sation of motion at the end of the stroke, for a length of time with gas motors, an d  apparatus for the measurement and 
September, 1944. In the .oourse of my experience I made sufficient to allow the seating of the valves by gravity, instead regulation of the flow and pressure of water. 
many arrangements for using the spring, other than that of by the action of the return currents, will completely obvi- 5. Architectural AppZiance8.-More especially those which 
exhibited in the patent of 1844. ate n oisy, imperfect, and injurious action. " relate to lighting, ventilation, heating, and lightning con-

" This, so far as I know, was the beginning of that nume- Mr. Worthington concludes this communication as fol- duction, and architectural ironw ork and sanitary appliances, 
rous class of following inventions for storing power to act lows : such as can be exhibited in the open grounds. 
upon the Rteam valve, when the momentum of the moving " I  have endeavored to touch upon every point upon which 6. Miscellaneou8 Apparatus. -Gas l ighted buoys, fog horns, 
parts was insufficient to throw it through its full distance of I depend to prove that I have made an important, radical, miners' safety lamps, fire damp indicators, and apparatus 
travel. and permanent improvement in the hydraulic machinery for lighthouse illumination, ventilation of mines, etc. 

" The step from this spring motion to the use of an inde- upon which towns  and cities depl'nd for their water supply. .. f . ,  • 
pendent piston for driving the valve w as obvious enough, If the question were only to decide between a d u rable and Hop Growing In the Un ited States. 

and very soon made. reliable engine, or one of opposite characteristics possessing At a recent annual meeting of the Hop Growers' Asso-
" I  should weary you by undertaki l lg to  set forth any con - great refinements of construction, it would he without doubt ciation of Central New York, one of the speakers called at­

siderable part of the numerous engines made on the general speedily answered in favur of the first-named engine, regard- tention to the remarkable growth of the hop ind ustry of this 
basis here indicated. I believe almost every change was less of  relative cost .  On these points I trust I have shown country, as shown in the following statistics : 
rung upon a steam valve . throw, but in those days t.he that the engine which bears my name has taken and main- Total hops grown in the United States in 1839, 6, 193 bales ; 
amount of refinement and complication attending their con- tained the highest ground, and unless the calculations which in 1 859, 55, 055 bales ; in 1 879 �estimated), 110,000 bales. 
struction and management seemed to be au insuperable bar I have offered as to the cost of investment be impeached and The estim ate for the current year runs between 120,000 and 
to their rapid introduction. Upon the smallest p rovocation finally rejected , I may claim to have further shown that the 1 25. 000 bales. With the increase in quantity grown there 
the use of a steam pump would be abandoned and th e old engine is also superior in point of economy, commerCially has been a considerable increase in price, the average for 
well-tried arrangements resumed ; for no work was fitted up and practically considcred. In addition , the size and cost the decade just ended being 8%, cents a pounil more than 
with reference to the exclusive use of a steam pump-it was o f  the requisite buildings are reduced at least twenty-flve per the average of the decade just preceding the war. 
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The English Patent La-ws. 

The engineeriug journals and nearly all classes of indus­
trisl newspapers of London are seriously advocating a 
change in the English patent laws whereby the cost of pa· 
tents shall bc so reduced as to enable British workmen 
to secure to themselves their inventions .  Under the present 
law, w hich seems to have been enacted for the sole benefit 
of the capitalist and manufacturer, the rights of the inventor 
are disregarded. The employer patents for his own bene­
fit his workman's invention, and some of the newspapers 
find fault with Her Majesty's Parliament for the lack of 
interest which the members manifest on the subject in not 
bringing up the new patent 
bill for discussion. 

The Ohemical Review, lao 
menting over the inertness of 
Parliament on the proposed 
amendment bill, says the sub· 
ject is att.racting no attention 
within that body, and adds : 

" As a nation we forget the 
old proverb : ' For want of a 
nail the shoe was lost, for 
want of a shoe the horse was 
lost, for want of a horse the 
rider was lost, an d overtaken 
by the enemy. ' A good pa· 
tent law, which shall enable 
even the poor man to protect 
his right to his own ideas, is 
the nail . May we not then 
say, ' For want of a good 
patent law invention was lost, 
for want of invention our in­
dustrial pre·eminence was 
lost, and for want of indus­
trial pre·eminence the nation 
was lost, being overtaken by 
its enemies, or, as they are 
called in the dialect of the 
day, its competitors ' ? 

" It is sad, and at the same 
time almost farcical, to see 
what ' trifles light as air ' en-
gross public attention in preference to what is, in fact, the 
very key not merely to our flrosperity, but to our very ex· 
istence. The interests of invention ignored, an d crowded 
meetings assembled to protest against the monument to the 
late so-called Prince Imperial ! Surely John Bull must for 
ever a,bandon his old claim to practical common sense, and 
be content to rank for the rest of his days as a maudlin, 
moon-struck, hysterical sentimentalist ! "  

ENGINEERING INVENTIONS. 

Mr. Marshall Wood, of Alderson, W. Va. , has patented an 
improved railway switch which is adapted to be opened and 
closed�"by the passing engine, 
and it dispenses with the frog 
usually placed at the crossing 
of the rails of the switch and 
main track. 

Mr. Eugene H. Angamar, 
of New Orleans, La. , has 
patented improved apparatus 
for removing snow and ice 
from railroads and streets by 
heat ; and the invention con­
sists in a double furnace 

, mounted on wheel s ,  the 
wheels being incased within 
the fire boxes of the furnace, 
so that when used the whol@ 
apparatus will become highly 
heated, and the snow and ice 
melted by radiation of heat 
and contact with the heated 
surfaces. 

Mr. John G. C urtis, of 
Ludlow, Pa. , has patented a 
sectional boiler. The object 
of this invention is  to pro­
vide a simple and inexpensive 
boiler, de�igned especi ally for 
burning wet tan, sawdust, 
etc. It is so constructed that 
the tubes may contract and 
expand without straining the 
joints, and so that 'any of the 
tubes may be removed for 
repairs and replaced withon t 
disturbing the others. 
• Mr. Junius Poitevent, of 
Ocean Springs, Miss. , has 
patented an improved trac· 
tion engine, so constructed 
that it may be used at will 
with full power for traction purposes, or as a stationary 
engine. The engine is especially adapted for plowing. 

.. � . ,  .. 
'J'he Mexican Calendar Stone. 

A Mexican arcbreologist, Senor Alfredo Chavero, has 
written a book to prove that the famous Aztec " calendar 
stoni " was r.ever intended or used as a calendar. His 

$titut ifi t �tutritau. 
study of Aztec hieroglyphs leads h im to the conclusion that i 
the stone was an altar of the Mexican sun god, and the 
characters, hitherto supposed to be signs of the zodiac, are 
records of Aztec cosmogony and theogony. When they are 
fully in terpreted, he says, we shall know posi tively what 
progress the Aztecs had made in science and religion. 

• • • • •  
Platln nDl and IridiuDl in Mai l l e .  

The list of metals now found in native condition in ]:Iaine 
comprises copper, silver, gold, antimony, bismuth, platin um, 
and iridium. The last two have recently been found in the 
Rangeley L.ake region, associated with gold, by Mr. R. B. 

Fig. 1. -MAXIM'S DYNAMOMETER. 

King, of Portland. In reporting upon some of the speci­
mens furnished by Mr. King, the State Chemist, Mr. F. L. 
Bartlett, says : 

" My analysis proved the compound to be gold, platinum, 
and iridium, and possibly osmium and some others of t.he 
rarer metals, although no tests were made for anything but 
gold, platinum, and iridium, the quan tity not being large 
enough to 'operate on in testing for other metals, which at 
best occur only in minute quanti ties, yet usually associated 
with the' platinum ores . "  

Mr. King also submitted for analysis some peculiar black 
sand, suspected to contain tin. It proved to be menaccanite 

[SEPTEMBER 4, 1 880. 
SOME NEW ELECTRICAL MACHINERY. 

We give engravings of electric light machinery lately 
perfected by H. S. Maxim, M. E , of this city. 

Fig. 1 represents a double current machine, �o constructed 
that it furnishes two separate currents entirely independent 
of each other, t hat may be used to produce two large elec­
tric lights, or may be coupled for quantity in one very 
large light, or may be coupled for t.ension in one strong 
current of great electromotive force. It is, therefore, not 
only well calculated for the electric light, but makes an ad­
mirable machine for scientific and experimental purposes. 
The Maxim machines of this kind are called d�-nmno-magneto-

electrical, as they convert 
dynamic energy through tbe 
agency of magnets into elec· 
trical energy. In the construc· 
tion of these machines great 
care is required to so arrange 
and proportion the parts that 
the greatest possible amount 
of the energy consumed ap­
pears in the Electrical cur­
rent. Not only must the 
current be accurately mea­
sured, but the power em· 
ployed to produce it must 
also be measured. 

Mr. Maxim has constructed 
a peculiar dynamometer, 
shown in Fig. 2, to measure 
the power consumed in tbese 
machines. It is driven from 
above by a large pulley, not 
shown. The two small pul­
leys that hold the belt to· 
gether are mounted on a vi­
brating frame, pivoted at the 
bottom and operating freely. 
The belt for driving the ma­
chine is run from either pul­
ley of the coun tershaft. 
When no load is on, the pull 
on both sides of the belt is 
the same, and there is no ten· 

dency to move the framework in either d irection ; but when· 
ever anything offcrs resistance to the rotation of the co un· 
t.ershaft, one side of the belt is pulled, while t.he other iR cor· 
respondingly slackened. This, of course, draws the pulleys 
in the direction of the taut side, and just in proportion to 
the difference in the stress between the taut and slack sides 
of the belt. The greater the resistance to the rotation of 
the countershaft, the greater will be the deflection of the 
framework carrying the small pulleys. A weight and 
spring are provided for pulling against the bel t. Dash pots 
at each end prevent a too rapid motion of the parts. The 
pointer is so connected with the frame that it moves 

through a considerable dis· 
tance, so that a small frac­
tion of a horse power may 
be noted. 

In experimenting with the 
electric l ight in connection 
with th is delicate dynamo­
meter the following pheno· 
mena have been noticed : 
When two carbons, carefully 
filed to the shape ordjnarily 
assumed in the process of 
consumption, were placcd in 
a lamp and the machine 
started, the recorded power 
would go up to four (horse 
power). If they were drawn 
apart in the attempt to dimi­
n ish this power, the light 
would go out ; but when they 
became considerably heated . 
the power required would 
drop down in some cases to 
1 '75, only to remain for a fe w 
moments, when a slight evo­
lution of gases would dimi­
nish the resistance in the 
voltaic arc, and the pointer 
would go up to 2 '50, while a 
hi ssing soun d  would be pro­
duced and a considerable 
augmentation of the flamc of 
the arc. 

Fig. 2. -MAXIM'S DYNAMO-ELECTRIC MACHINE. 

At timef' , when the light 
was perfectly Meady and 
the play of the voltaic arc 
was confined to the points of 
the carbons, with no hissing 
and very little flame, the 
power required was the low­

or titaniferous iron, containing over twenty-fi�e per cent of 
titanium. The finding of so many rare elements together, 
adds Mr. Bartlett, is interesting,-and calls for further explor­
ation. Platinum is a rare and valuable metal, and it appears 
to be quite abundant in the sands from Rangeley ; it is not 
at all improbable that it may yet be worked to advantage in 
this region. 

est. An i ron wire touched to the positive carbon for only 
a moment would keep the pointer up to 4 for fully half a 
minute. It was found that pure carbons caused but little 
variation, while metallic vapors in the flame required the 
most power. Every fluctuation of the flame or change in 
the pitch of the note emitted was accompanied by a corre· 
spondiRj,\ fluctuation in the power required to operate thfj 
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SEPTEMBER 4, 1 880.] � Citutific �lUtrintu. 
machine. When one machine, weighing 450 lb. , driven from A L arge Importation of Percheron Horses. 

the dynamometer, wa;; connected with another exactly like Ninety·seven 1Jorses of the Percherun breed, the largest 
it, the current of electricity from the first machine would lot ever brought to this country , recently passed through 
drive the second backwards, and the power recorded was New York on their way to Wayne, Du Page County, Illinois, 
0 '25 of a horse power. Any friction on the second machine  where their owner, Mr. M. W. Dunham, has a large stock 
showed instantly on the dynamometer, while to stop it com· farm. About one-fourth of them were colts, the rest were 
pletely sen t the needle up to 7 '50. Some points in this dyna- I full·grown stallions, ranging in weight from 1 , 400 to 2 ,000 
mometer resemble Edison's ; but, we are informed, Mr. 
.Maxim had his in  operation some months before Mr. Edison 
made his. 

Fig. 3 shows a new electrical lamp designed for use in 
stores, factories, etc. It  is nicely incased in  ornamental 
bronze work . One novel feature of this lamp consists of  
telescopic side rods, which facilitate the  dropping of  the 
bottom 1.0 remove or replace the glass globe and carbons. 

The Uni ted States Electric Lighting Company, 120 Broad. 
way, New York, are the owners and manufacturers of Mr. 
Maxim's inventi o}Js. 

.. . . . .. 
THE SPOTTED TRITON. 

was the on ly one of the kind in that State. In 1868 Mr. Dun· 
ham imported two Percheron st.amons, and in 1872 went 
regularly into the business. Since theu he has brought over 
hetween three and four hundred of them. 

e . • . • 
Drying a Sp e cific Gravity Hottle or Flask. 

It not  un frequently occurs that a clean, dry sp. gr. bottle 
or flask is wanted for use, and in hurried drying sometimes 
gets cracked. The following litt le device has been fou nd 
useful : Wash the bottle or flask w ith distilled water and 
drain it for a moment or t wo. Then wash with a little 
strong alcohol and drain the bottle a second time. The 
alcohol need not be wasted, as i t  is but sl ightly diluted w i tb 
the residual w ater from the fi rst w ashing. When the bot· 
tIe is again drained it remains wet with the diluted alcohol. 
Pour in a little dry ether and wash the bottle out with this. 
Again drain,  and the w armth of the hand or very little extra 
heat will then completely dry the bottle or flask. The nlco· 
cohol must of course be st'f(}ng, a nd the ether dry, or the de· 
vice fails.-J. Shea, M. D. 

.. f e  . ..  
BY C FEW SErss. Evolution of SpeCies In Butterftles. 

The spotted tri ton  (Diemyctylus vi1'idescens, Rafinesque) is As well known, many butterflies have tw o or even three 
of an olive green or brown color ahove and yellow beneath.  broods in a year ; one brood appears in spring, their larvffi 
On each side of the body is a row of three or more vermi- having fed during the preceding autumn and pasEed the 
l ion spots, each encircled by a black ring. These spots vary win ter in the pupa state, while the others appenr later in 
greatly in number and distribution. Thus, in specimen No. the year, having passed rapidly through all their transform· 
1, there are two spots on the head, two on one side of the alions and thus never h aving been exposerl to the cold of 
body, and five on the other ; in No. 2, there are fOllr on the winter. In most cases the i n sects produced under these 
head, and three on one, and four on the other side of opposite conditions present l i ttle or no percepti.blp. differ· 
the body ; in No. 3 ,  t w o  on the head, and four on the right ence : bllt in others there is a COli stant variation , and some· 
side and t wo on the left ; No. 4, which is much darker times this is so great that the two forms have been de· 
in color, has seven spots on each side, three of the spots scribed as distinct species. In orrler to l earn something of 
being double on one side, and one spot on the occiput ; No. the origin and nature of the latter curious phen omenon, Dr. 
5 has two small spots on the occiput and three on each side Weismann, of Freiburg, has, for many years, carried on a 
of the body. The th roat, abdomen, legs, and t ail are gene- variety of experiments, breeding the species in large num· 
rally studded with black dots. The hind legs are twice the bers, and su bjecting the pUpffi to artificial heat or cold for 
size in bulk of the front. The latter has four digits and toe purpose of hastening or retarding the transformation. 
the former five, the first and fifth being rudimentary. The The result of these experiments is, that by subjecting the 
tail is compressed laterally, of n atatory form . The length summer brood to severe artificial cold in the pnpa state, i t  
o f  our largest specimen i s  3 %,  inches ; o f  the medium, 3I61f may be made to produce i nsects, the great majority of which 
to 3-H- inches. are of the winter form ; but, on the other hand, no  change 

The spotted triton is an aqu�tic species, but it must be of conditions that have yet been tried have any effect in  
remembered that it ha.s lungs and is an air.breathing ani- changing the winter to the summer form. Taking this 
mal, and consequently is  obliged to come frequently to t.he result in connection with the fact that in high latitudes, 
surface of the water for fresh air. The immature tri tons or . where there is but one brood a year, it is al ways the winter 
larvffi are gill  bearers l ike other urodelans ; they are of a dirty i form, Dr. Weismann was led to the hypothesis that t1�s win· 
brown col or, and the vermili on spots are wanting. ter form was the original type of the species, and that the 

The food of this triton consists of insects and worms. summer form has been produced gradually, since the gla· 
The stomach of one which I lately dissected contained two cial epoch, by the summer becoming longer, and thus ad· 
mosquito larvffi. Our aquarium specimens have seemed to mitting of the production of the second or summer brood. 
thrive on small bits of raw meat. In the aquarium they are Fig .  S.- MAXIM'S ELECTRIC LAMP. This explains why the production of the winter form from 
sometimes att.acked with a fungoid disease, which is com· summer larvffi is easy, it being a reversion to the ancestral 
man to many water animals in captivity. They become pounds. They cost in Perche, France, from $800 to $2,000 type ; while the production of the summer form from au· 
greatly emaciated, and at length are unable to eat, and sub· each , and were conveyed to the sea coast in a special train ,  tumnal larvffi is impossible, because that form is the result of 
sequentIy perish. the first ever run 00 a French railroad. To a reporter of the gradual development, and processes of development which 

At the ·pairing season the male emhraces the female in a Tribun e Mr. Dunham said : have taken thousands of years to bring about cannot be 
peculiar manner ; not with his arms or forelegs, as might be " Iu 1873 it cost me $500 for every horse I brought across artificially reproduced in a single season . Dr. Weismann 
supposed. but · with his  stronger posterior extremities he the ocean. Now, however, when I bring them in large num· lays great stress on the varied effects of temperature in modi· 
clasps her firmly immediately back of her forelegs. The bers it costs only a little more than half as much for each. It fying allied species or the two sexes of the same species, 
female fastens  her rou ndish jel ly-like masses of eggs, which will co�t me $100 a car for my special train to Wayne. I put from which he argues that the esseutial cause of all these 
somewhat re�emble frog spawn, to water plants, where they six of the horses in a car. I insure them when I start, and changes is to be found in the peculiarities of physical con· 
remain until hatched. I have to pay four or five per cent on the insurance. You st itution, which causes different species, varieties, or sexes 

I agree with Dr. Hallowell and others in considering the see there are large risks in this busin ess. When I sell these to respond d ifferently to the same change of temperature ;  
yellow-bellied salamander, D .  mini· and he thinks that many sexual dif· 
at us, Rafinesque (Salamandra sym· ferences can be traced to this cause 
metrica of Harlan), as merely a ter· alone, without calling in the aid of 
restrial variety of the present spe· sexual selection. The general re-
cies. suIt arrived at by the laborious in· 

The insect above the triton in  my vestigation of these phenomena is 
drawing i s  the Prionotus novenari'lls. that " a  species is only caused to  
I can find no English. name for it, change through the influence of 
but as I have from childhood called changing external conditions of 
it the Devil's camel, it may be well, l ife, this change being in a fi xed 
even if it is  not a p leasi ng name, to direction w hich entirely depends 
retain it. It is of a dark ash color on the phy�ical natnre of the vary· 
and pubescent ; its long cylindrical ing organism, and is different in 
head is armed with a strong curved different species, or even in the two 
beak or rostrum ; its thorax is sexes o f  the same species ; and, he 
arched, compressed lateral ly, and adds : " According to my view, 
deeply serrated, and its abdomen is transmutation by purely internal 
flattened above and turned up at causes is n ot to be entertained. I f  
the  s ides. With its forelegs, which we could absolutely suspend the 
are raptorial, it  catches caterpillars changes of the external conditiOlls 
and other insects, and inserting its  of l ife, existi ng species would reo 
beak sucks all the juices from the main stationary. The action of 
caterpillar's body before it will drop external exciting causes, in the 
it. It inserts its beak into the dif. widest sense of the w ord, is alone 
ferent segments of its prey to make able to produce modifications ; and 
sure no good is lost. Three or four even the never-failing in dividual 
different kinds of caterpillars I variations, toget.ber with the in· 
have seen it devour ; i t  is, therefore, herited dissimilarity of constitut.ion, 
beneficial, and should be protected. appear to me to depend upon un· 

The devil's camel is most n ume· like external influences, the inherit· 
rous about Philadelphia during the ed constitution itsel f being dis· 
month of September. I have a 

THE SPOTTED TRITON. 
similar because the i ndividuals have 

note of one tbat was captured as been at all times exposed to some· 
late as the 5th of November, 1 879. The young are wing· stall ions, however, I will get from $1,500 to $3,000 each for what varying external influences. " Almost exactly similar 
less, and havc the abdomen turned upward and forward. I. them."  conclusions to these have been arrived at by Mr. Alfred R. 
have never fel t t he  evil effects of his rostrum, but. Dr. Horn The fi rst Percheron stall ions ever brought to this country Wallace, from a study of  the geographical distribution and 
says, when it is caught by one not expert, it inserts its ros· were imported by Mr. William Harris, of Moorestown,  N. J. , �peeific variation of animal forms. 
trum int.o the hand, can sing a feeling of aCl'lte pain which in 1 839. Mr. Charles Fullington, of Obio, imported the next I .. . . .  .. . 
may last for some bours, but grad ually passes away, leav· lot in 1851. In 1 856 one of the stallions imported hy Mr. To RELIEVE CASKS FROM MUSTINEss. -Burn a li ttle sul· 
ing a feeling of numbness in the part bitten. Fullington was sent to Illinois, where for twelve years he phur in the empty casks, bung, and let them stand for a day. 
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FURTHER NOTES ON THE NORTHERN ARMY WORM. 

BY PROF. O. V. RILEY. 
HOW FAR IS BURNING OVER A PREVENTIVE ? 

That fields which have been burned over in the winter are 
free from the destructive presence of the worm is a fact in 
the hIstory of its visitations. But opinion has varied as to 
the precise effect produced by the burning over. I have 
shown that it destroys the appropriate nidus for th, laying 
of the eggs by the moth in the spring. Now that larval 
hibernation is established, we can readily see that the fires 
would destroy these hibernating larvffi and prevent the ap­
pearance of the moths and of a second destructive brood 
from them. But we must not suppose that the burning 
over would prevent all apl'learance of the worm ; it merely 
prevents its appearance in destructive numbers. The moth 
will, when exceptionally numerous, lay her eggs without 
concealment and upon plan ts, such as clover, which the 
larva docs not relish . ·:!- In such cases of exceptional abun­
dance we may well suppose that the moth will fly into fields 
which had been burned over and supply them with eggs, 
but the instances in which this would result in material 
damage to the crop would be very rare . 

CONNECTION OF WET AND DRY SEASONS WITH ARMY 

WORM INCREASE. 

That the army worm appears in destructive numbers after 
a peri od of dry seasons is a fact already recognized, and is 
in accordance with the experience of the present year. The 
portions of our country visited by the w orm this year were 
afflicted with drought last summer, and the winter was re­
markable for its mildness and the slight fall of snow. 
Fitch's theory of the appearance of the worm required that 
this spring should be a wet one in order to drive the moths 
from the swamps and cause them to lay their eggs on the 
upland. But the facts are just the reverse. Farmers from 
Virginia to Vermont have complained loudly of the exces­
sive drought. Rivers in some of the Atlantic States have 
not been so low for a generation, and alluvial meadows 
which have been subject to a spring flooding have this year 
remained dry. These facts clearly disprove FHch's theory, 
and we must believe that the army worm is most likely to 
appear after dry seasons, regardleBs of the wetness or dry. 
ness of the season in which it occurs. A critical examina­
tion of Fitch's arguments in support of his theory shows 
that he not only had no personal acquaintance with the 
worm, but also m ade some astonishing errors in meteor­
ology, such as comparing the rainfall of India ( ?) with the 
appearance of the worm here. With equal reason might we 
argue that 1879 was wet in our Atlantic States because of 
the excessive precipitation in the British Islands during that 
year.. It is evident that Fitch was hard pressed for ·argu­
ments to support the theory. That the season of 1861 was 
remarkably wet in the Eastern States Fitch gives no evi­
dence. From the well known connection of the presence of 
plant lice with dry seasons, and from the memorable depre­
dations of the grain aphis in that year throughout the Mid­
dle and New England States, it is very questionahle whether 
1861 was wet. It is far more probable that the season was 
a dry one like the preseut, in which also various plant lice 
have doue great damage. 

The view that the army worm has its proper home in the 
wild grasses in the swamps, as Fitch has assumed, must also 
be considered erroneous. The moth prefers matted grass 
amid which to lay its eggs, and the more tender grasses are 
those first selected by the worms. Old neglected fields, 
whether their location be low or high, are the most natural 
breeding places for the insects. That the worms most often 
appear in low lands, or in the neighborhood of such, doubt­
less finds more correct explanation, first, in the highly 
probable fact that the parent moth gets more appropriate 
food at such places, either in saccharine exudations, the 
natural " sweat " of the plants, or moisture from the ground ; 
secondly, in the well observed fact that such lands afford 
the greatest extent of neglected meadows where the insect 
has opportunity to mult.iply unnoticed and undisturbed. 

... 4 .  � .,  
Dangero1lS Freight. 

A case marked " benzine " or " benzoline " exploded with 
terrific force on the Pacific Steam Navigation Oompany's 
steamer Ooquimbo, at Valparaiso, recen tly. A breach nearly 
twenty feet in length was made in the side of the vessel, for­
tunately above the water line. One man was killed. The 
immediate cause of the explosion is not given. The carrying 
of such dangerous freight may have something to do with 
the too frequent disappearance of ships at sea. 

.. f e , . 
Alllerlcan Iro n W'are In Ne,v Zealand. 

A former resident in Birmingham, England, writes from 
New Zealand : " I  was much interested in noticing how 
your staple trades were represented here. One article your 
town stands unrivaled in-lamps ; but in every other branch 
of the hardware trade the vigorous Yankees beat you. In 
agricnltural and gardeuing implements, stoves, domest ic  
notions, and the thousand and one articles of hardware, En­
glish makers are nowhere here. For quality, adaptability, 
and price, the American articles bear the palm. I was one 
day in the store of one of our leading hardware merchants, 

* I have recently received from Professor Lintner, State Entomologist 
for New York, what are apparently the pressed eggs and egg shells of this 
moth, thickly coverin!!; clover leaves, and mixed with an ahundance of 
white gnmmy matter with which the moth nsually secretes them, all in· 
dicating that in this instance the moths (donbtless from excessive num­
bers) had " slopped over." Professor Comstock likewise informs me that 
he has fonnd the eggs laid between the folded lobe of a clover leaf. 

when a miner came In for a pick and shovel. He was asked 
which he would look at, EnglIsh or American. ' Oh, Yan· 
kee tools for me, ' said the man ; ' English are too clumsy. ' 
My friend explained that the English will persist in making 
the tools their grandfathers used. "-N. Y. Sun. 

. . . . .. 
DECISIONS RELATING TO PATENTS. 

[SEPTEMBER 4, 1 880. 
his sole proprietorship where it was denied by the other 
party. I have no doubt of the soundness of this opinion. 
But certainly if IIhis were not the case it ought to be clearly 
proved on the part of such an applicant that he was in fact 
a sole inventor. I concur with the board that ' Ohase is 
very far from proving himself to have been the sole inven­
tor. ' The weight of evidence is decidedly the other way. " 

U. ii. Circuit Court-Northern DistrIct of IllinoiS. While from these cases it would appear that the ruling 
WHITTLESEY et al. V8. AMES et al. SAME VB. ZIMMERMAN. urged by counsel for the patentees was there made, yet in 

SAME VS. DEAN. -PATENT BEDSTEAD FRAMES. these very cases it i.s also seen that it was not followed, for 
Blodgett, J. : in each a decision was rendered against the sole applicant, 1 . Reissued letters patent No. 7, 704, dated May 29, 18 77. not upon the mere denial of the fact of sole invention by his 

for an improvement in bedstead frames, declared to he for co-patentee, but because the weight of evidence was found 
the invention embraced in the original patent ,  granted No- to be against him. Were I to give to these decisions the con­
vember 30, 1 869, and claims 1 and 2 thereof construed, in struction asked for by counsel for Banister and Lovrien, I 
view of the prior state of the art, and sustained. h d s oul feel but little hesitancy in departing therefrom, as I 

2. A patent will not be defeated by evidence of prior simi- fail to find, either in law or reason,  a.ny warrant for so arhi­
lar devices which were of an experimental character simply trary a ru le. The Supreme Oourt of this district, in the case 
and which were susequently destroyed. of Ex pa1'te L. O. Crocker (MS. Appeal Oases, vol. 4, p. 269), 

3. Although the efforts of prior unsuccessful experimenters held that where a patent had issued to two persons as joint 
may have suggested to the patentee the constructIOn which inventors, and an application was subsequently made by one 
he finally adopted and perfected, and may have been of pro- of them as the sole inventor of the same subject matter, the 
fit to him as far as they went, his patent will not be invali- doctrine of estoppel did not apply, but the proper course for 
dated thereby. the Office was to declare an interference between the parties 

By the COlllllllssioner of' Pa tents. to determine the question of priority of invention, as in 
LOYRIEN VS. BANISTER et al. -APPEAL l" ROM THE EXAMIN- other cases. 

ERS·IN-CHIE];'. -INTERFERENCE. -PIPE TONGS. ' In the late case of Barsalottx, JaIffI.es &; Lyon (16 O. G. , 233) 
Marble, Oommissioner : the Attorney General used the following language : 
1. Where a patent has issued to two or more persons as "A fter a joint patent has once heen issued upon an appJi· 

joint inventors, and an application is subsequently made by cation of two or more persons as joint inventors, if the ap­
one of them as sole inventor for a patent for the same inven- plication erroneously described the invention as joint instead 
tion, an interference will be declared, and the question of of sole, it is not, as I have just intimated, within the power 
priority of invention will be determi.ned by the weight of of the Department to remedy the matter by changing the 
evidence, the burden of proof being upon the sole applicant term of the patent already issued. The parties interested 
to overcome not only the testimony of his adversary, but may file a new application , which, if seasonably done, can 
also his own former oath of joint invention. be made the basis for the issue of a new patent ; but such 

2. The right of the sole applicant to a patent, where the new patent will not retroact by way of confirmation of the 
testimony is conclusively in his favor, will not be precluded originaL " 
by the mere denial by his co-patentee of the fact of sole in- If, then, a sole inventor is not estopped from making an 
venti on. application by reason of the fact that through mistake he has 

3. The decisions of the  Oommissioner in the case of De already applied for and obtained a patent for the same in­
Lill VS. Avery &; De Lill (0. D. , 1870, p. 128) and the case of venti on jointly with an other, and if, as held by the court in 
Chase and White VS. Chase (0. D. , 1873, p. 99) commented the above cited ease, an interference proceeding is the proper 
upon. one in which the fact of such mistake can be determined, 

Application of O. II. I,ovrien, filed August 14, 1879 . there can be, in my judgment, no sufficient reason for allow­
Patent No. 213, 376 granted to II. Banister and O. H. Lov- ing the iss�e in such interference to depend upon the mere 
rien, March 18, 1879. denial of one party, no matter how conclusive may be the 

On February 10, 1879, Henry Banister and Oharles II. proofs introduced by the other to  rebut the same. The mis­
Lovrien made an application as joint inventors for a patent take of supposing that joint intercst in an inven tion is the 
for an improvement in pipe tongs, and on March 18, 1879, a same as joint invention is a common one, to guard against 
patent was granted to them. which the Office has found it necessary to give notice in the 

Oharles H. Lovrien , one of the joint applicants and rules that " the fact that one furnishes the capital and 
patentees, on August 14, 1879, filed an application as sole in- another makes the invention will not entitle them to make 
ventor for a patent for the invention already patented to him- appl ication as joint inventors ; but in such case they may be· 
self and Banister jointly, and on September 16, 1879, an in- come joint patentecs. " Should a meritorious inventor, hav­
terference was declared between Lovrien, sole. upon the one ing made this common mistake, seek to have the same recti­
part and Banister and Lovrien upon the other. fied by means of a sole application, the Office would readily 

It is contended on behalf of Lovrien that the entire inven· declare an interference, which, under the ruling asked, 
tion embraced in the patent and in this application was made would prove a mere nullity, if hi s co-patentee should prove 
by him alone ; that he desired, however, that Banister, for a dishonest enough to deny his rights. If the decisions cited 
consideration,  should have a half interest therein, and that are precedents for such a ruling, I must decline to be gov­
by reason of his own ignorance of patent matters he allowed erned thereby. Undoubtedly, under familiar rules of evi­
Banister to attend to the procuring of the patent, and sup- dence, the burden of proof is upon the sole applicant to show 
posed that the joint application, which he claims not to have conclusively his right to a patent, and he is to oyercome not 
carefully considered, simply secured to Banister his interest. only his adversary's testimony, but his own former oath of 
Banister, on the other hand, claims that the invention was a joi nt invention. 
joint one, and that it was so regarded by Lov rien at the time . It appears from the evidence in the case that on the 23d or 
the joint application was made. The Examiner of Interfer- 24th of January, 1879, Banister and Lovrien first discussed 
ences decided priority of in vention in favor of Lovrien, together the invention in controversy. With regard to 
while the Board of Examiners-in -Ohief held Banister and what occurred at this meeting the testimony is conflicting. 
Lovrien to be joint inventors of the matter at issue, and de- Banister claims that Lovrien at that time suggested the 
cided in their favor. cubical bit or block, while the adjusting screw and holding 

The question to be determined in the case is clearly one pin , both essential features of the device at issue, were su p­
of originality rather than of priority of i nvention . It is urged plied by himself. Lovrien, on the other hand, swears that 
by counsel for patentees, and such appears to have been the he made the entire invention in controversy as early as the 
ground taken by the Examiners ·in-Chief, that where a patent summer or fall of 1877, and at that time embodied the same 
has issued to joint applicants, and a sole application for the in an operative device ; that early in January, 1879, prior to 
same invention is subsequently made by one of them, a his meeting with Banister, he disclosed such invention to 
patent cannot issue upon such application if the fact of sole others, and that on January 24, 1879, he fully com municated 
invention is denied by the othcr party. Two decisions are the same to Banister. This testimony of Lovrien as to the 
cited in support of this position. In the first of these (the fact of his disclosure of the invention to Banister is contra­
case of De Lill VS. Avery &; De Lill, O. D. , 1870, p. 128) the dicted by the latter, but is supported by the testimony of a 
following language occurs : party who was present at the time and who claims to have 

" It is a matter of grave doubt whether one who joins heard the conversation and to have seen the drawing made 
another in an application for a patent, which he declares by Lovrien to illustrate his device. Further testimony is in­
under his signature, verified by his oath, to be the joint troduced by Banister to show that Lovrien regarded him as 
production of himself and his co-applicant, ought ever be a joint inventor, and that he carefully considered and fully 
permitted to deny that oath and seek a s'ille patent. It understood the joint application before the same was filed. 
would appear that a sound public policy would require that This testimony, however, is not of a conclnsive character, 
he should suffer the consequences of his mistake, even if and is far from sufficient to overcome the direct and other­

it be innocent. But however this may be, it may be stated wise uncontroverted testimony of the several witnesses in· 
as a rule that wherever the facts are disputed the -joint pa- troduced by Lovrien to show that he had completed and 
tent will not be disturbed. In the present case the burden of disclosed to others the invention prior to his meeting with 
proof is of  course upon De LiU to show that he was the Banister, and which is fatal to the latter's claim as joint in­
sole inventor of the improvement covered by the joint patent. ventoI'. The weight of evidence is, in my judgment, clearly 
He must overcome his own oath, which cannot be treated and conclusively in favor of Lovrien, and shows, beyond any 
as a nullity, and he must overcome the oath of Avery. " reasonable doubt, that he had completed the invention long 

In the subsequent case of Chase and White VS. Chase (0. D. , prior ·to his meeting with Banister, and such work as was 
1873, p. 99), Mr. Oommissioner Leggett, in commenting upon done by the latter was but that of a mechanic and not of an 
the above decision, said : inventor. 

" It was held by Oom missioner Fisher in a similar case (De I The decision of the Board of Examiners-in·Ohief is ac· 
Lill VS. Avery &; De Lill, decisions, 1870, p. 128), in substance, cordingly reversed, and judgment is rendered in favor of 
that a party to a joint patent was estopped from asserting Oharles H. Lovrien. 
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A urora Borealllll . I cles and resultan t. burning. Thus, by virtue of the law of 
BY PBOF. E.  R. PAIGE. I attraction, one constant stream of matter, which is energy, 

The cause of this singular phenomenon has been a prolific is pouring into the sun to replenish its waste. This matter 
subject of both scientific and unscientific discussion for must be formed in space, and is simply an aggregation of 
many years. energy, or fire-mist, that pervades the atmosphere. 

To the mind educated in cause and effect the canopy of The cosmic matter that falls;on the earth-that is, meteoric 
night, lighted up by the dancing specter, presents a most matter-is about 85 per cent iron, and is merely an aggrega· 
alluring sight. While the unenlightened are filled with dark tion of iron dust, which is itself an aggregation of invisible 
forebodings of a visitation of God's wrath, the scientist sees fire-mist. Great clouds of this fine iron dust gather in the 
only the grand workings of the immediate laws of nature. heavens, and are occasionally attracted into our orbit. On 
The heavens illuminated with red light is to the superstitious striking our atmosphere, flying with such great speed, the 
a sure harbinger of impending wars. While the careful ob- concussion, the arrest of motion, instantly burns the iron dust 
server looks with delight upon the scene, and is impressed and produces light colored according to the surrounding 
only with the sublimity of nature, poor unreasoning man is conditions that produce the refraction. This theory is not 
tortured with fears of coming evil. without its objections, and the chief one is, perhaps, the fact 

In the slow development of scientific knowledge many and of these lights occurring toward the poles. This objection, 
varied ha.ve been the theories put forth as to the origin of I think, can be met, however, in the conditions that produce 
the Northern Lights, as we in this hemisphere call them. It refraction of light, but our article affords no space to enter 
is the reflectioI) of sunlight by the ice at the pole, says one, upon that field. 
while another contends that it is produced by great and in- The facts  I have alluded to as a basis for reasoning are, 
ternal fi res whose chimney occupies the space devoted by of course, not my own, and I shall not be deemed immodest, 
Dr. Kane to an open polar sea ; but the more patient observ- I hope, in saying that they are all well established and may 
ers have pronounced it electric light. It is my present pur- be accepted as true grounds of reasoning. 
pose to look out through the light of a few known facts in This being so, it does seem that the wonderful aurora 
search of the origin of this great wonder. Not that any di- borealis may be fully accounted for in the burning of iron 
rect good will follow a successful inquiry in the matter of dust that gathers into great clouds, and floa ts into our flying 
utilizing the light for street purposes or for private illumi- atmosphere to be burned by the concussion.-Inter-Ocean. 
nation, but if we can find the cause to be natural, and not 
supernatural , then one more old superstition that has haunted 
the memory and made life unhappy is gone-one more bug- NICKEL PLATING. 

bear of tormenting fear is consigned to the shades of past THE PLATING BAT II. 
ignorance. Newton discovered the law that controls the The nickel salts commonly used are the n ickel-ammonium 
universe, and every child should be taught this law, for with- I sulphate (called double SUlphate) and the corresponding chlo­
out it we can comprehend nothing in  nature. How life is ride. Other saIts, such as the nickel potassium cyanide, the 
produced, how worlds, how suns and planets are formed acetate and sulphate, have been used, but not so successfully 
and held in their orbits, is known only through this law. as these. 

" Each atom has an attraction for each other atom in the The douhle sulphate bath may be prepared by dissolving 
universe, and the attraction is proportionate to their size, three-fourths of a pound of the salt in each gallon of water 
and is lessened as the square of the distance which separates (soft). The salt costs ahout sixty-five cents a .pound, and is 
them increases. " Late developments in scientific research generally considered the best for this purpose. It should be 
lead to the conclusion that all the varied original elements in kept neutral and up to about six degrees of hydrometer. 
nature, so-called, are resolvahle back to one, and that one to The double chloride bath requires about four ounces of 
energy ; also, that light, heat, electricity, and sound are the salt per gallon, and works better slightly acid, the ten-
only different phases of motion . dency in working being toward alkalinity. 

Heat is the arrest of motion, and all the warmth we get The bath should be filtered when freshly prepared, and 
from the sun is produced by the stoppage of the heat waves should be kept in a separate room, or at least away from the 
sent out by its throbbing power. Chemical heat is created apartment in which the buffing or polishing is performed, 
by the clash of little worlds of gas beating together, and no to avoid contamination by dust as much as possiblc. Ex­
exception is known to the rule that heat is the arrest of posed to the air the bath (thc water) evaporates, and the water 
motioil. thus lost must be replaced from time to time. To retard this 

All the heat and all the energy we get on the earth come and keep out dust as much as possible, it is well to cover the 
from the sun. The rain clouds are lifted from the ocean ; bath when not in use. Its surface should be skimmed occa­
the winds sweep over the mountains and across the moors ; sionally, and it should be frequently mixed together to pre­
the blood of life, the sap of vegetation, all propelled by the serve a uniform degree of strength . 
power of the sun. The visible power expended on our little The tank or vessel in which the bath is contained is usu­
globe passes all efforts of comprehension , but it is naught ally constructed of smooth two inch white pine stuff, grooved 
comp1l1"ed with the latent hidden energy. The decomposition and well bolted together, and coated on the inside with good 
of one drop of water produces a power eqtlal to the most ter- asphaltum, applied in the melted state. 
rific thunderstorm ever witnessed,  while the decomposition Instead of this form a clean tub or a half barrel or hogs­
of one grain of water produces a force equal to the discharge head, with an extra hoop, may be used, though from the 
of 800, 000 Leyden jars. All this but shadows the vast shape of such a vessel there is necessarily much waste space 
amount of energy that comes to us from the sun. Our earth to be filled with useless liquid. 
is but a speck in space, and not a two-thousand-millionth part For small baths a neat form of vessel consisting in a square 
of the energy thrown off by the sun strikes us, but is expended porcelain-lined (enameled) iron tank of suitable dimensions 
out in dark, empty space. This involves a vast waste by is sold by some of the dealers in electroplating materials. 
the sun , and experiments show t hat the sun would be ex­
hausted and cooled down in 5,000 years if not replenished 
from some source. The earth is passing around the sun 
once a year over a path of 555,000, 000 miles long, traveling 
at the rate of 68,000 miles an hour. The speed of our flight 
is eighty times more rapid than the swiftest fiying cannon 
ball. If the globe should strike a dead wall passing at this 
great speed, the concussion,  we are told, would burn it in­
stantly, creating a heat of which we have no comprehension ; 
and yet the heat produced by such a catastrophe would not 
be sufficient to last the sun's waste for a period of thirty 
days. 

We are taught, however, that if the earth should let go its 
place in space and be attracted into the sun , that body 
being 325,000 times more than the earth, and, therefore, pos­
sessing 325, 000 t imes more power of attraction, its i mmense 
pull w;)uld draw us in with such a velocity that the kinetic 
force gathered in. the passage would produce an impact in 
striking that would give off heat sufficient to last the sun 's 
waste for a period of ninety-one years. 

In any hour of a clear night that we wa:tch we shall see at 
least six or eight stars fall. These stars are simply small 
pieces of iron gathered and formed in space that have fallen 
into our atmosphere in our flight around the sun ; that is, 
have been attracted into the orbit of the world and picked 
up. Coming into our atmosphere when it  is passing with 
such velocity creates a friction-a concussion-an arrest of 
motion, that immediately burns the iron. We see the explo­
sion and call it a falling star. If an unaided eye can see six 
fal l  in one hour of the night, then what a vast shower must 
be constantly attracted by the whole earth. If the l ittle earth , 
with its slight power of attraction, brings in such a constant 
shower of cosmic matter, how much more would be attracted 
by the sun, possessing 325 ,000 times more power of attrac­
tion than the earth. Such is the case, we are told, and our 

grand constant shower of cosmic  matter is  constan tly falling 

ANODES OR FEEDING PLATES. 

Good pure cast nickel anodes are now obtained at a mode­
rate cost ($1. 85 lb. ), and are preferable to grain metal anodes. 
They usually come in sizes ranging from 1% x 4 inches, lfi 
inch thick, to 8 x 12 inches, % inch thick. 

They may be suspended around the sides of the tank or 
across and facing the work (care being taken to avoid bring­
ing them into such close proximity to the work that contact 
is l ikeJy to occur under any circumstance). They may be 
suspended by clean copper trusses or hooks-which should 
not be permitted to touch the liquid-from stout copper rods, 
to which connection with the battery is made. 

THE BATTERY. 

In nearly all large electroplat ing establishments some 
form of dynamo-electric machine i s  now used instead of the 
battery. They are cleanly, require little attention and 
space, and afford a current more easily adapted to the work, 
and at a much smaller cost. 

But as their first cost is considerabJe, and tbey require 
power to operate them, the old battery is Btill in requisition 
in smaller establishments. The carbon or chromic acid bat-
tery* is more commonly used, as it admits of more rapid 
work with a smaller number · of cells ; but as it supplies a 
very intense current it often becomes necessary to introduce 
resistance coils to reduce it where small work is on hand . 
Some of the best work we have ever seen has been produced 
with the current derived from two or three Smee or sulphate 
of copper cells (in series). The amount of battery power 
for a given amoqnt of  work should be in zinc surface (ex­
posed) about equlj.l (when in proper working order) to the 
surface of the work exposed in the plat ing bath, with care 
to preserve the tension. If one cell has a zinc surface (ex­
posed), of, say, one hundred square inches, and the work, 
say, five hundred, the one cell will require to be multiplied 

into that body, forming a· vast corona extending out from * See ScmNTU'IO A MERICAN SUPPLEMENTS, Nos. 157, 158, and 159, for 

the sun 800,000 miles, by the clashing and impinging of parti · dcscriptiom; of batteries. 
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by five for quantity and (if the original tension was, say, 
three) by three to preserve the tension. Thus : 

WONK 

ANOIJE! 

Of course this is equivalent to three large single cells, each 
exposing five hundred square inches of zinc (equal to a plate 
about sixteen inches square, exposing both sides). Large 
batteries of the dipping form, admitting of the immersion of 
the proper quantity of zinc, are often convenient. 

If the current is too strong the deposited metal will present 
a dull (commonly termed burnt) appearance ; if too weak it 
is apt to he imperfect, granular, or semicrystalline. 

For practical purposes the electricity may be said to pro­
ceed from the copper or carbon pole of the battery, and care 
should be taken that this pole is invariably connected (by 
stout copper wires or rods) with the anodes or feeding plates 
in the plating bath, for if ¥lisconnected damage is done both 
to the work and the bath by the corrosion or partial solution 
of the former in the latter. 

PREPARING THE WORK. 
Before work can be plated its surface must be freed per­

fectly from all traces of oil or grease, oxides, lacquer, and 
other impurities. Oil, grease, etc. , are removed by contact 
with a strong, hot aqueous solution of caustic potash , and, 
after rinsing off the adhering alkali, from oxide by an acid 
bath ; or, if of brass, copper, or German silver, by scouring 
with fine pumice stone and strong aqueous solution of  
cyanide of  potassi.um. Iron is  pickled in dilute sulphuric 
or muriatic acid (acid 1, water 5 to 15), and scoured with 
fine white silicious sand or pumice stone. Brass or copper 
is sometimes brightened before entering to the plating bath 
by dipping it momentarily in nitric acid diluted with about 
twenty parts of water, and quickly rinsing it in running 
water. It should be placed in circuit immediately after 
this. 

The hand must not come into contact with any part of the 
work after removal from the alkali, as the slightest touch 
may spoil all. 

On removal of the plated work from the plating bath it 
should be quickly rinsed (without handling) in cold water, 
then transferred to hot water, which will cause it when taken 
out to dry quickly and perfectly. If the finished work is to 
present a smooth polishing surface it must present such a 
surface before entering the plating bath. Nickel is hard and 
will not readily submit to a burnishing tool. 

When the work is placed in circuit in the plating bath 
(and it should not be permitted to remain many moments in 
the bath without being placed in circuit) it should be moved 
about to free it from bubbles. 

The process of nickel plating is a simple one, and by a lit­
tle practice and proper attention to the requirements the bath 
may be worked month after month, and the metal deposited 
smoothly and with certainty. 

.. , . ,  .. 
Paper.-How it 1111 Made. 

The antiquity of the paper manufacture is, says the Boston 
Journal of Oommerce, probably excelled by but few other 
products of civilization, Chinese historians carrying it back 
to a point far in the twilight of our history. In England it 
was first introduced near the close of the fifteenth century, 
and in this country in 1693, at Germantown, Pa. The ma­
terials from which paper is produced are numerous, but 
wholly of vegetable origin, neither wool nor hair possessin� 
the capability of being reduced to fibrous pulp, a prerequisite 
to the formation of  paper. Linen and cotton rags, straw, the 
leaves and stalks of the okra plant, jute stalks, manila, hem" 
and even wood fiber, are all used in the <manufacture of 
paper. No substance, however, can equal good linen rags, 
of which the toughest and finest paper is made. Next in 
rank are cotton rags, from which the best writing and note 
paper is made. In this manufacture great care is taken in 
the selection of the material and in every process. 

Gatbered from all parts of the country by tin peddlers and 
by peripatetic ragmen in cities, the rags arrive at the mill in 
bags, a portion of the stock, perhaps, coming in pressed 
bales from over the sea. The first process is sorting, and then 
the rags are cut, usually by girls, by means of a fixed blade 
in  a bench, like a short upturned scythe, the operator pick­
ing them up by handfuls and drawing them over the edge of 
the blade. Each girl is furnished with a sandstone rifie, and 
when a large roomful of girls are at work the sounds remind 
one strongly of a gang of mowers at work before the days of 
the mowing machine. A second sorting, for the removal of 
all buttons, hooks and eyes, and hard seams, follows, and 
the rags are then dusted. The duster is a large cylinder, 
the surface of which is of fine woven wire, inside of which 
is a shaft carrying arms set around it in a spiral form, and 
revolving at a higher rate of speed than the cylinder. This 
difference in speed gives the rags a thorough stirring, while 
the spiral arrangement of the blades facilitates the exit of 
the rags, which traverse the cylindrical sieve from end to 
end. White paper can be made from colored as well as 
white rags, and for the removal of the color as well as the 
dirt they are submitted to a boiling with lime water. The 
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rags are placed in a large rotating boiler made of half-i nch 
plate, mounted on journals and driven hy proper gearing, as 
a worm arid wheel . Tbrough the hollow journal steam is  
admitted and kept at  a pressure of  from forty-five to sixty 
pounds, representing a heat from 292° to 308°. Lime water, 
in the proportion of about one part by weight to ten or 
twelve of the rags, is mixed with them, and the boiler is set 
in motion. Usually a charge requires from eight to twelve 
hours' boiling. Even this severe test does not fully purify 
the rags, which are next passed tbrough an " engine. " 

To the uninitiated a brief description o f  this apparatus is 
necessary. It is a tank of oval form, the wal ls  or sides ris· 
ing two and a half feet from the floor. This is partial ly di­
vided longitudinally by a straight upright partition, not ex­
tending to the euds, however, but leaving a space between 
its ends and the tank's sides, of a width corresponding to 
that between the sides of the partition and those of the tank. 
On one side of this partition, across the center of the tank, 
is a toothed drum, the teeth or blades of w bich alternate witb 
fixed teeth at the bottom. These teeth tear the rags to tat · 
tel's, but without destroying tbe fiber. A stream of water is 
constantly passing through the tank. and is constantly re­
moved. This is done by a wheel of fine wire netting that 
revol ves on the side opposite to the toothed drum, taking up 
the mass, but detaining the p\llp, the water running off 
through the shaft of the wheel, which is hollow. Thus the 
water is used only while making a single passage around the 
tank, the current being produced and maintained by the 
rotary movement of the beater or tearer. The condition of 
the rag material when it comes from this cleansing engine is 
that of  a coarse pulp, technically known as " hal f stuff, " 
which is subsequently submitted to the action of another en­
gine, known as a beating engine, but essentially the same as 
the cleaning engine. 

But still further cleansing is necess�ry. The material is 
next mixed with chloride of lime and again passed through 
the engine. It is then heaped upon drainers, and looks like 
a mass of half-mel ted snow. The white, however, is a dead 
white, having no brilliancy. To receive this quality it must 
literally be colored. As the laundress blues her clothes to 
make them whiter, so must the paper stuff be blued, and 
when so tinted it has that same quality of whiteness as wind 
driven snow, which always shows a bluish tinge. This is 
quite different, however, from the blue writing paper so 
affected by the fashionable twenty and thirty years ago, and 
now the favorite tin t in the South and in England. That is 
real ly blue paper, while our usual white paper is  merely 
tinted sufficiently to remove the dead, yellow, lusterless ap­
pearance of absolut� wbiteness. The bluing is ultramarine, 
as used in calico printing and for other manufacturing pur­
poses, made from silicate of soda, alumina, sulphurets of 
iron, and carbQnate of soda, and not from lapis-lazuli. This 
is mixed in po�er with the half stuff just before the final 
heating. 

After the final heating the material is apparently a thin, 
milky fluid, having no trace, to the unaided eye, of the 
fibrous 'character that it really posses8es. Formerly the paper 
was formed by hand, the workman dipping a rectangular 
sieve into the fluid pulp, and depositing the sheet of pulp on 
a piece of felt to dry. But very little paper is made 'so now, 
the Fourdrinier machine having taken the place of the hand 
workman. This " machine ,"  as it is called par excellence, is 
a wonderful production of skill ; it is almost wholly auto­
matic in action, and works with marvelous exactness. It is 
scarcely possible to describe it wi�hout detailed engravings, 
but a brief account of its work may aid in its comprehension. 
Some of these machines are not less than six feet wide and 
seventy·five feet long, requiring a building by itself, and 
making a sheet of paper over five feet in width. The pulp 
is pumped into an elevated tank, from which it is delivered 
to the machine through an adjustable gate opening from a 
reservoir. The amount of pulp fed to the machine regulates 
and determines the weight of the paper, and of course it 
must be governed absolutely and exactly, the speed of the 
macbine being a constant. The pulp flows on to a roller, 
which deposits it on an endless apron of fine woven wire, 
which bas a constantly jarring motion, tending to shake out 
the water and aid in the homogeneous union of the particles. 
Thick rubber straps on each side of the endless apron deter­
mine tbe width of the sheet. Passing between rollers which 
compress it, the sheet of pulp goes over perforated hoxes 
from which the air is exhausted by a pump, and much of the 
remaining moisture is driven out by atmospheric prpssure. 
A bath of liquid glue giv"s a proper 5izing to the sheet after 
it is fully dried by cylinders heated by steam. The sheets, 
dampened by glue, are taken to a drying room, from whence, 
all wrinkled, they are submitted to a calender consisting of 
a stand of rolls, three of chilled iron and two of paper. 
These latter are made of manilft paper cut in disks, with a 
hole for the axis or shaft , and compressed by hydraulic 
pressure. When turned and finished, these paper rolls are 
as smooth and almost as hard as iron, presenting a highly 
finished surface. The sheets are then trimmed by a machine 
suggestive of the guillotine, and ruled. The pens used on 
the ruling machine are of peculiar form, made of sheet brass 
and fed with ink by a wick_ Most of those used in this 
country are made by one concern in Harrisburg, Pa. 

Book paper is made of old paper entirely. The processes 
are similar to those employed in making paper from rags, 
except that, owing to the more pliable nature of the mate­
rial , they are not so long continued. 

Jnted is used for making coarse paper, snch as is used ex­
tensively for flour bags, for which it is well adapted, being 
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very tenacious of fiber, a full grown man having been car­
ried by four persons, each lifting a corner of a sheet of jute 
paper from which bags are made, designed to hold a quarter 
of a barrel of flour-forty-nine pounds. The jute stalks 
come in lengths of from ten to fourteen inches. They are 
imported from Calcutta, and are the same material from 
which gunny cloth and gunny bags are made. The stalks pass 
through a rotary cutter, with stationary knives and knives 
set in a cylinder, by which they are torn to coarse shreds. 
A boiling under steam pressure, in a rotary boiler, with lime, 
follows, when the mass is heaped aIld allowed to " sweat " a 
few days. It passes through the clean ing engine, as do the 
rags described above, is bleached with chloride of lime, and 
sized with a size made of rosin and washing soda. The after 
machining is similar to that used on writing paper. 

Envelope paper and fine wrapping papers are made from 
old manila rope, and paper for paper collars from cotton 
rags. In both cases the processes are of a similar character 
to those employed in the manufacture of paper for writing 
purposes. A necessary requisite for paper making is pure 
water ; so paper mills are never found on the banks of slug­
gish streams or the shores of a marshy, muddy pond. The 
coloring matter for ti nts is introduced into the beating engine 
when finishing the half stuff. 

" ' . ,  .. 
Petrole olll as Foel. 

The mail steamer Cesare witch is described by the special 
correspondent of the London Daily News. It is English built, 
and is the swiftest mail steamer on the Caspian, being only 
surpassed in speed by the Nasr Eddin Shah war steamer. 
To convey it from the Baltic to the Caspian, it was neces­
sary that it should traverse the whole of the Neva ship 
canal, and afterwards descend the Volga to Astrakan. On 
the Neva Canal are fifty-four locks, and the Cesarewitch's 
length was too great to allow of her entering them. Her 
present chief engineer, Mr. Vine, an Englishman, cut her 
into two pieces amidships, and filling up the open extremi­
ties with iron bulkheads, floated her in this guise through 
the canal. At Astrakan the same gentleman put her to­
gether again, and has remained ever since in charge of her 
machinery. Her boi lers are heated by petroleum refuse in­
stead of coal, a system which effects an enormous saving of 
expense and labor, the heating apparatus being as thor­
oughly under control as a gas jet, and requiring but one 
man to manipulate it. It consists of two tubes, about an 
inch in diameter, terminating at the same point in a small 
oblong brass box. Through one of these tubes the black 
residual naphtha (a8tatki) drops slowly, being blown into 
spray by a jet of steam from the boiler, conveyed through 
the second tube. This spray, when ignited, forms a great 
sheet of flame, which is projected into the hollow of the 
boiler. It has the immense advantage of requiring no stok­
ing, as n? ashes are produced ; and by turning down the 
flame to the required degree, the steam can always be kept 
up to the pressure required for immediate starting without 
tbe tedious and more or less wasteful process of " banking " 
the fires. An arrangement like this is invaluable for cruis­
ers lying off an enemy's port, and requiring to hold their 
steam in readiness. [t is intended to apply the same system 
of heating to the locomotives on the Tiflis Baku Railway, 
when completed ; and it w ill . doubtless, play an important 
part in the steam communications destined at no distant 
period to traverse the Steppes to Khiva and Samarcand. 

.. , . . .. 
PO J'k Makin g  in Brief". 

A correspondent of the London Miller describes llis visit 
to a Chicago pork packing establishment as follows : 

The place where I was to witness the prosecution of one 
of the greatest of the industries of the latter city was Union 
Stock l' ard, where I arrived by street car at 9 :5 A.M. ,  and 
was introduced to one of the pig killing establishments. 
The animals to be operated upon are driven up an incline, 
for which, if they suspected to �hat fate it was the intro­
duction, they would have no inclination. This leads to a 
large pen, from which they are d riven into a smaller one, 
where a man is placed for the purpose o f  slipping a chain 
on one of the hind legs of the unsuspicious porkers, which 
are hauled to a position whence they slide to the sticker, 
who dispatches them while hanging. Tbe stuck pig is then 
passed on to a man who unhitches the leg. and the animal 
falls into the scalding tank, which holds twenty at a time, 
and three men are there engaged stirring the carcasses up 
with long poles, so that the bristles which are to be removed 
are acted upon by the scalding water. At the end of the 
tank there is a sort of scoop which the pigs slide into, and 
are lifted out of the water to a bencb, where thpy arc :sub­
jected to the scraping and shaving process by the active 
hands of a dozen men. They are then passed to a function­
ary by whom they are decapitated, after which they are cut 
open and disemboweled by other practitioners, the division 
of labor principle being carried out there to the letter. The 
cutting up process follows the whole operation, taking a 
great deal less time than I have taken to describe it. A pig 
is killed and made ready for the market in a few minutes. 
At the Messrs. B. F. Murphy Packing Company they now 
employ 210 men, have a 24 horse power engine and four 50 
horse power horizontal boilers, eleven lead tanks, 8 feet by 
6, and three 24 feet by 6. They kill 1 ,600 pigs a day, and 
in winter twice that number. After being cut up the pigs 
are salted and put in icebouses. 

I also visited one of the cattle killing establishments, 
where the work of slaughter is conducted with equal dis­
patch, the mode of killing being the cutting of the spinal 
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cord at the back of the head by means of a steel pointed 
spear sharpened spmewhat like a drill, the an imal falling in­
stantaneously and without a struggle. Every part and pro­
duct of the animals, I may mention, is utilized, nothing here 
being allowed to go to waste. 

.. f . . .. 
"" stronolllieal Notes. 

OBSERVATORY OF VASSAR COLLEGE. 
The computations in the following notes are by students 

of Vassar College. Although merely approximate, they are 
sufficiently accurate to enable the observer to recognize 
the planets. M. M. 

POSITIONS OF PLANETS FOR SEPTEMBER, 1880. 
Itlercury. 

Mercury rises before the sun on �eptember 1, and may 
possibly be seen in the early morning. 

On September 30 Mercury sets so nearly with the sun that 
it cannot be seen. 

V enus. 
On September 1 Venus sets at 7h . 6m. P.M. It is in con­

junction with the crescent moon on the 5th. 
The " Nautical Almanac " gives the conjunction of Venus 

and Mars on the 7th at 1 P.M. ,  Venus being 31' north of 
Mars in declination. 

Mars. 
On September 1 Mar:s sets at 7h. 12m. P.M. On Septem­

ller 30 Mars sets at 6 P. M. 
On September 7 Mars and Venus Pl1SS the meridian very 

nearly at the same time. Mars precedes Venus by ten sec­
onds. 

Jupiter. 

Jupiter is becoming more and more brilliant. 
On September 1 Jupiter rises at 8h. 2m. P.M. On Sep­

tember 30 Jupiter rises at 6h. 2m. P.M. 
It pftsses its perihelion on the 25th. The near approach 

of Jupiter to the earth will give amateur astronomers an ex­
cellent opportunity to watch the motions of the moons and 
the changes on the surface of the planet. A good opera 
glass will show the moons. 

If we take the hour from 9 to 10 P.M. for our watch, the 
first satellite may be seen to come out from behind the planet 
on September 1 ;  to move into the planet's shadow on the 15th ; 
to pass from the planet'S face on the 16th. and to enter upon 
the planet's face on the 23d. 

During the same hour toe second, or smallest satellite, is 
hidden by the planet on the 7th ; is in eclipse, by the falling 
of Jupiter's shadow upon it, on the 14th ; is near the limb 
of Jupiter on the 23d, having left the disk, and will be un­
seen because projected upon the disk on the 30th. 

The third satellite in the order of distance from Jupiter, 
which is the largest and which will be most easily followed 
by amateurs, may, on September 3, be seen to go behind the 
planet, and on 28th may be seen to pass on to the disk of the 
planet, coming between the earth and Jupiter. September 
23 will be the most favorable for watching the changes of 
the satellites, as one of the moons may be seen to move off 
from the face of Jupiter, and another will be seen to move 
toward the planet and to enter upon its transit across the 
disk almost at the same time. Jupiter is in conjunction with 
the moon on the morning of the 20th. 

A close study of Jupiter during the month of September 
will be the most instructive as well as the most pleasing 
occupation to which young astronomical students can give 
their evenings. If no means of measurement are at hand, 
careful drawings should be made of changes on the surface 
of Jupiter. 

Satur n .  
Saturn follows Jupiter throughout the month of Septem­

ber. 
Saturn rises on the 1st at 8h. 32m. P.M. , and on the 30th 

at 6h. 34m. P.�I. , between 3° and 4° north of Jupiter in dec­
lination. 

Although Saturn is not, like Jupiter, at perihelion , it is 
approaching its best position for this year, and should share 
with Jupiter the attention of observers. 

Saturn is in conjunction with the waning moon after mid­
night of the 20th. 

Vt'anus. 
Uranus rises nearly with the sun in the early part of the 

month ; on September 30 it rises at 3h. 44m. A .M. 
. .  ' .. 

A Table Land Across the Golf" Strealll. 

In a recent dredging expedition from Charleston , S. C. , 
across the Gulf Stream, Commander Bartlett, of the United 
States Coast Survey steamer Blake, was surprised to find 
the depths much less than he expected. This induced him, 
although the trip was one primarily for dredging, to extend 
the work of sounding ; and he  accordingly ran a line of 
soundings nearly along the warmest band of the Gulf 
Stream, commonly called the axis of the stream, for a dis­
tance of 150 miles from latitude 32" to  latitude 33" 30' north, 
on which he obtained depths varying from 233 to 450 fath­
oms, where it was supposed that the depths would range 
from 600 to 1 ,000 fathoms. At the northeast end of this 
l ine, in about latitude 33° 30' north, the depth suddenly in­
creased, in a distance of 15 miles, from 457 to 1, 386 fathoms. 

These depths obtained by Commander Bartlett appear to 
indicate that a submarine table land may extend from the 
coasts of North and South Carolina across to thl! Northern 
Bahamas. The development of this table land Superin. 
tendent Patterson proposes to have completed next spring, 
when the weather will be better adapted to such work than 
in the autumn and winter months. 
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gines, etc. Sole mfrs., H. Lloyd, Son & Co., Pittsb'g. Pa. together with the blowpipe fiame on a charcoal support, 
to microscopists. Also a list of American and European llatten while hot on an anvil, and heat for some time to Malleable and Gray Iron Castings, all descriptions, l?y microscopic societies, with officers ; a directory of boiling with pure nitric acid . which dissolves the silver, Erie Malleable Iron Company, limited, Erie, Pa . prominent makers, dealers, and importers of micro- leaving the gold, if any were preBent in the ore, as a 

Apply to J. H. Blaisdell for all loinds of Wood and scopes ;  postal information for microscopists, etc. brownish black mass, which shows the characteristic 
Iron Working Machinery . 107 Liberty St., New York. 

D R luster when pressed with a knife blade, and when 
Send for illustrated catalogne . IE ADREIFEN -BEFESTIGUNGEN BEl 

EISENBAHNWAGEN-RAEDERN. EINE brought into contact with a drop of aqua regia, and then 
Our !lew Stylographic Pen linst patented), having the 

SAMMLUNG PATENTERTES OONSTRUC- With a crystal of stannous chloride , develops a purplish-
duplex interchangeable point section, is the very latest 

V 0 IT I O· red , violet, or brownish·red coloration-purple of 
Improvement. The Stylographlc Pen Co . ,  Room 13, 169 TION. on . ",ess er, lvil Ingenieur. 
Broadway, N. Y. Berlin : 1880. Polytechnische Buch- Cassius. 

Advertising of all kinds in all American Newspapers. hundlung (A. Seydel). (Tire Attach- (5) W. T. R. asks if a ground connection 
Special lists free.  Address E. N. Freshman & Bros. , Cin- ments for Railroad Wheels . ) 63 p. for a lightning rod will be a good one if soldered or at-
Cinnllti, O .  This work consists of a digest of the Engli.h and Ger- tached t o  a gas pipe (iron) nndergronnd. Will it  be at-

Skinner & 'Vood, Erie, Pa. ,  Portable and Stationary man patents granted for improvements in attaching tires tended with any danger to the occupants of house if 
Engines, are full of orders, and withdraw their ilInstra- to railroad car wheels. Three hundred and twenty-one struck with lightning, pipe full of gas ? Will a lead water 
ted advertisement. Send for their new cireuiars . illustrations of patents are shown, arranged according pipe do for ground connection for lightning rod ? A. 

Sweetland & Co. ,  126 Union st. , New Haven, Conn.,  to date and provided with a brief deocription or note. The rod should be soldered to the gas pipe, and that 
manufacture the Sweetland Combination Chnck. 'l'bis pnblication will be of great value for the railroad forms a good ground connection. No danger from the 

Power, Foot, and Hand Presses for Metal Workers. engineer, car builder, and machinist. gas. A lead water pipe would do for gronnd connection 
Lowest prices. Peerless Pnnch & Shear Co . . 52 Dey St.,N.Y, if the rod is soldered thereto; but an iron pipe is much 

The Brown Antomatic Cut-off Engine ; nnexcelled for better. Lead is a poor conduclor of electricity. 
workmanship, economy. and durability. Write for in- • (6) D. P. asks for the proportion of chemi-
formation .  C. H. Brown & Co., Fitchburg, Mass. 

1 ;>t: cals used in the mixture of white or lIint lime glass. A. 
For the best Stave, Barrel, Keg, and Hogshead !vIa- �:;J Flint glass is composed of 300 parts of pure white sand, 

chinery, address H. A. Crossley, Cleveland, Ohio . 200 parts of minium, 100 parts refined pearl ash, and 30 
Best Oak Tanned Leather Belting. Wm. F. Fore- HINTS '['0 CORRESPONDENTS. 

parts of niter. Crown glass consists of 22 per cent of pot-
paugh. Jr .• & Bros . , 531 Jelferson St., Philadelphia, Pa. No attention wiII be paid iO communications unless ash, 12'5 per cent of lime, and 62 per cent of silicic acid. 

National Steel Tube Cleaner for boiler tubes. Adjust- accompanied with the fnll name and address of the (7) L. D. O. asks : 1. Suppose the motive 
able, durable . Chalmers-Spence Co . , 40 John St. ,  N. Y. write!: power for an electric light should suddenly stop. would 

Split Pulleys at low prices, and of same strength and Names and addresses of correspondents wiII not be the lights immediately go out ? A. Yes. 2. If they 
appearance as Whole Pnlleys . Yocom & �on's Shaftin" given to inquirers. would, is there any known means by which the elec­
Works, Drinker St. , Philadelphia. Pa . We renew our reqnest that correspondents, in referring tricity or power conld be stored or accnmulated, so that 

Stave, Barrel, Keg, and Hogshead Machinery a spe- to fonuer answers or articles, will be kind enough to the lights would not be impaired? A. No. 3 .  What I 
cialty, by E. & II. Holmes, Bulfalo, N. Y. name the date of the paper and the page, or the nnmber wish to know is, to make plainer, is there any way that 

Nickel Plating. -Sole mannfacturers cast nickel an- of the question. I electricity, as a motive power, can be stored up, the 
odes, pure nickel salts. Importers Vienna lime, crocus, Correspondents whose inquiries do not appear after same as can be done by compressing air or raising water 
etc. Condit, Hanson & Van Winkle, Newark, N. J . ,  and a r�asonable time should repeat them. If not then pub- to'a height? A. No. 
92 and 94 Liberty St., New York. lished, they may conclude that, for good reasons, the (8) T W '''' N ' t ' I th S Editor declines them. 

. . . "Uc . wrl es :  n e CIENTIFIC 
Presses. Dies. and Tools for working Sheet MetaL etc. 

Fruit & other can tools . Bliss & Williams , B'klyn , N. Y. 
Hydraulic Jacks, Presses and Pnmps. Polishing and 

Buffing :\lachinery. Patent P unches, Shears, etc. E. 
Lyon & Co., 470 Grand St .,  N ew York. 

Sheet Metal Presses, Ferracnte Co., Bridgeton, N. J. 

Persons desiring special information which i s  purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannoi be expected to spend time and lahor to 
obtain such information without remuneration. 

ANY numbers of the SCIENTIFIC A'IERICAN SUPPLE­
Wright's Patent Steam EngIne, with automatic cnt MENT referred to in these columns may be had at this 

Olf. The best en"lne made. For prices. address William office. Price 10 cents each. 
Wright, �lanufacturer', Newburgh, N. Y. 

For Mill Mach'y & !vIm Furnishing, see ilIus. adv. p .93. (1) A. S. asks : What is the office of a Rolls tone Mac. Co. 's W Qod Working Mach'y ad. p. 93. check valve? A. It perfonus two offices : 1. It relieves 
For Alcott's Improved Tnrbine, see adv. p. 110. the pump valves from the pressnre. 2.  It permits of 
Burgess' Non-conductor for Heated Surfaces ; easily opening the pump for examination without blowing off 

applied , efficient, and Inexpensive. Applicable to plain steam, and it retains the water in the boiler in case of 
or curved snrfaces, pipes, elbows, and valves. See p .  284 . I the bursting of the feed pipe. 

AMERICAN, No. 26, June 26, 1880, page 404, is an article 
headed " Lnnar Canstic for Purifying Spirits . "  Can 
you give me the full particulars as to the manner of 
treatment, or can you tell where to find them ?  A. Ac­
cording to M. Berlieu the silver nitrate is dissolved in 
10 parts of soft water, and abont one-quarter ounce of 
the solution is added to each 100 gallons of the spirit 
before rectification. The silver remaina in the still. 

(9) M. J. D. ask� how to put up green corn 
and lima beans in glas. fruit jars. A . Fill the cuns 
completely, immerse them nearly to the top in boiling 
water for an hour or more, or nntil the contents are 
thoronghly cooked. Seal while hot. 

(10) H. S. asks for a composition to make 
jars that will hold acid, beside clay, glass, or metal. A. 

O. P.-The stone probably contains nothing of value­
a variety of serpentine.-H. S.-Calcium carbonate-of 
little valne.-B. M. L.-Hornblende rock contair.ing 
pyrrhotine-a sulphide of Iron. The pyrt'hotine prob­
ably contains a little nickel.-G. R.-Nodular iron 
pyrites. It probably carries a trace of gold .-J. B.­
Yes, it is horn silver-silver chloride.-E. M.-The green 
stone is phospho-calcite-phosphate of copper. The 
other, chalcopyrite-slllphide of copper and iron.-T. O. 
D .-1. Chrysolite--silicate of magnesia. 2. Chlorite­
silicate of magnesia, alnmina, and iron. 3 .  Biotite 
(hexagonal mica). 4. Fluorspar. 5. Quartz, feldspar. 
and iron pyrites.-D. F.-1. A fair quality of hematite 
iron ore. '.1. Serpentine and quartz. 

COMMUNICATIONS RECEIVED, 
On Lightning and Lightning Rods. By E. G. A. 
On tbe Chemistry of ElectriCity. By W. H.  G. 
On New Use for Sper.t Fruit Cans. By S .  W. R. 
On 'Track Straightening. By � .  W. R. 

[OFFICIAL. I 

I N D E X  O F  I N V E N T I O N S  
I'OR WHICH 

L etters Patent or the United States were 

Granted in the Week Endin� 

August 3, 1 8 80, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.l 

A printed copy of the speCification and drawing of any 
patent in the annexed list, also of any patent issued 
since 1866. wiII be furnished from this office for one dol­
lar. In ordering please state the number and date of the 
patent desired and remit to MUnn & Co . , 37 Park Row, 
New York city. We also furnisb copies of patents 
granted prior to 1866 j but at increased cost, as the speci­
fications not being printed, must be copied by hand. 

Addressing machine. T. A. Edison . . . . . . . . . . . . . . . . .  230,621 
Animal trap, A. Goodwin . . . . . . . . . . . . . . . . . . . . . . . . .  " 230 .628 
Auger, earth, E. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  230.830 
Baby jumper, C. II. Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.707 
Bag or satchel, D. Wilhelml . . . . . . . . . . . . . . . . . . . . . . . . 230,847 
Bag tie and tag holder, B. L. Myers . . . . . . . . . . . . . .  230.6f7 
Bale band. wire, E. S. Lenox . . . . . . . . . . . . . . . .  230,789, 230,790 
Bale tie, P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230 .620 
Baling press, A. Buckman . . . . . . . . . . . . . . . . . . . . . . . . . .  230,736 
Bath tUb, T. M. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . .  230,684 
Beer cooler, J. C. De La Vergne . . . . . . . . . . . . . . . . . . . 2JO,694 
Beer cooler, A .  D. Puffer . . . . . . . " . . . . . . . . . . . . . . . . . . 230,815 
Bird cage fastener, T. L. Maxheimer . . . . .  . . . . . . . . .  230,795 

Birds as decoys, frame for supporting dead. F. A. 
Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.600 

Boot and shoe seam, J. Popbam . . . . . . . . . . . . . . . . . . . .  230,654 
Boot treeing apparatus. J. A. Ambler . . . . . . . . . . . . .  280,1101 
Boot treeing machine, Cri-sp & CopeJand . . .  . . . . . .  230,752 
Boring and mortisinl; machine, C. R. Brinckerholf 230.735 
Bottle stopper, T. G. A usten . . . . . . . . . . . . . . . . . . . . . .  230.730 
Bottle stopper and fastening . J. M. Lewin . . . . . . . . . 239,791 
Bottle wrapper. Mark & Martinek . . . . . . . . . . . .  . .  230,710 
Bottles, jars, and similar vessels, stopping Or clos-

ing, H .  Barrett . . . . .  . . .  . .  . . . . .  . . . . . . . . . . . . . . . . . . . .  230.60" 
Box fastener. A. J. Millard . . . . . . . . . . . . . . . . . . . . . . . . . 230,799 
Bricks, coloring and bardenlng, J. Ambuhl . . . . . . .  230,729 
Bridle loop, G. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,831 
Burglar alarm for safe. electriC, E. J. L'lland . . . . . .  230,788 

Button. D. S. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,8 ' 4 
Candy. device for packing, W. B. Howe . . . . . . . . . . .  280,778 
Cap, P. Goldmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,770 
Cap a.nd scarf, convertible traveling, A. We iler ... 230,845 

Car brake shoe, J. F. Cnrtice (r) . .  . . .  . . . . . . . . . . . . . . .  9,329 

© 1880 SCIENTIFIC AMERICAN, INC
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Car coupling, W. L. Fish.er . . . . . . . . . . . . . . . . . . . . . . . . .  230,763 / Railway time signal, A. P Bnrroughs . . . . . . . . . . . . . .  �,738 � thttriilGltmtutlGl. 1 Car couplmg, M. W. McCann . . . . . . . . . . . . . . . . . . . . . . . .  230,796 Railways. permanent way for, W .  Rainbow. ,  . . . .  230.816 � 
\.Jar coupling. L. Mullenbolf . . . . . . . . . . . . . . . . . . . . . . .  230.804 Reaping and binding machine. C. Lidren . . . . . . . . . .  230.792 I Car replacer, S .  D. Reeve . . . . . . . . . . . . . . . . . . . . . . . . .  230,716 Refrig-erator. W. Greth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,771 IUliili de Patte, each insertion _ _  .. 15 cents a l iue .  
Car, stock, H .  Sullings . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . .  230.835 Refrigerator car, C .  W. Cooper . . . . . . . . . . . . . . . . . . . .  230,615 Back Page

(fb��� �:�r�j:-d� i; ; tTJ-e •. ?O a l i n e .  
Car. street. W. N. Hawley . . . . . . . . . . . . . . . . . . . . . . . . . .  280,774 Rope reel. Schmieding & Udell . . . . . . . . . . . . . . . . . . . .  230,665 Engravings may head advertisements at the same ,-ate 
Carbureter, R. Radkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,656 Rowing gear for racing boats, E. A. Bennett . . . . . 230,690 per tine, by measurement, as the letter press. Adver-
Carbureters. gas governor and regulator for. A. F. Rule. graduated measuring. S. Darling . . . . . . . . . . .  230.619 tisements must be received at publication Office aB ear'ly 

Chace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,744 Sawing machine, drag. R. J. Gardner . . . . . . . . . . . . . .  230.766 a8 Thursday morning to appear in next i88ue. 

Card or leather board or like material, inlaying Scarf and necktie bolder, Vi. M .  Davis . . . . . . . . . . . .  230,755 ���� ����r�t��� �� ��lslfs
al��agu�:�t��Ji�s

ag;::y sheets of. A. Hilpert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,776 Scraper. earth. W. T .  McLean . . . . . . . . . . . . . . . . . . . . . .  230,791 weekly issue. 
Cartrid�e shells, machine for heading, V. A. King 230.f,ss Screw taps. machine for making. J .  J .  Grant . . . . . .  2'.lO.629 ----------------------

Chain, drive, W. Emmerson . . . . . . . . . . . .  . . . .  . . . . . .  230,761 Screw threads, machine for cutting. 1. S. Rchuyler 230,825 CUTLER'S PO CKET INHALER. Chain, drive. L .  M .  RuIDsey . . . . . . . . . . . . . . . . . . . . . . . . .  230.662 Service box for gas and water pipes. lf ,  Jarecki. . . 230,704 
Chain, ornamental, H. A. Church. 230,745 Sewer trap, "\V .  P. Austin '" . . . . . . .  , . . . . . . . . . . . . . . . .  200,685 
Check books, leaf cutter for, L. W. Arnold . . . . . . . .  230,602 Sewing machine, E .  T .  Thomas . . . . . . . . . . . . . . . . . . .  230,677 
Child's chair. A .  B .  Stevens . . . . . . . . . . . . . . . . . . . . . . .  230.671 Sewing machines. mechanism for applying power 
Cbronograph. B. Le Coultre . . . . . . . . . . . . . . . . . . . . . . . .  230,787 to, J. S Detrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,6n5 
Churn. W . H. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.687 Shaft coupling. J. Walker . . . . . . . . . . . . . . . . . . . . . . . . .  230,843 
('jasp. E. S .  Smith (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,336 Shafts, ring burr for turniug. S. B. Pierce . . . . . . . . .  230,812 
Clutch for machiuery. friction, Hartmann & Ray- Sheep shears. D. E. �l cKee . . . . . . . . . . . . . . . . . . . . . . . . .  230.n2 

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.773 1 Sheet metal cans, making, W. A. Wickes . . . . . . . . .  230,726 
COffins. apparatus for lowering, J. Weidenmann . .  230.682 Shoe, A .  Nichols. . . . . . .  . . . . . .  . . . . .  . . . . . . . . . . .  . . . . . . .  230.649 As a PltEVENTIVE OF YEI,]�OW FEVER, was 
Compound engine for canal steamers, H .H.Burritt 230,737 Shoe clasp, D .  Drummond . . . .  .' . .  : . . . . .  , . . . . . . . . . . . . .  230,759 ���t�g��rt�r8

t �I�:ier:fe�t��n 
l���i�ie�,s��� t���k�� v:J�: 

STIMULATING DHINK8 . -AN INTER-
esting account of the various liquids that are used in dilferent parts of the world as stimulants. The Egyptian Kooshaf. r.riste. Ging-er Tea. Mongol Wine. The Drink ofthe Ft. Rupert lndians. Labrador Tea. Falkland Island Tea. Parched Meal and Water. Orange Wine. Wme from Rice. Newfoundland Ileer. Wild Rice Tea. Walnut Tree Wine. ]"ern Leaf Tea. Brick 'rea. Topa-
¥:�.

W
ft��ey

A
{t���: '����. �i�:�'a�U;���:: ft:�:��:h Coffee. Beer of the Basutos. Chinese 'Vine. Contained in SCIENTIFIC AMEIUC'AN 8npPJ�E:MF:NT, No. 236. Price 10 cents. To be had at this office and of all news­dealers. 

Corset, C. L. Olmstead . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.806 Shot case, or tray, C. W. SchmIedmg . . . . . . . . . . . . . . .  230.664 cess Of the hundreds who were exposed armed ·th Countersink, D. Ji'. Barber . . . . . . . . . . . . . . . . . . . . . . . . . .  230,603 Sirnp fountain. automatic, W. W. Robbins . . . . . . . .  230,717 thisInhaler as a preventive. not one is known to hive SCA RI ET FEVER _ A VAL U ABLE Cut-Off. rain water. IV. Warren . . . . . . . . . . . . . . . . . . . . .  230,681 Skylight bar, F. Uuemping . . . . . . . . . . . . . . . . . . . . . . . . .  230,822 1 be
l
e
t
ni attacked. 

th 
11 

f . t " 'I' clinical l�c�nre by Prof AI�nzo Clark M D Colleg. e of S A S ·  I . 230 673 8 conceded at ye ow ever 18 aken by InhalIng , P . .  " T " .,' • Damper for stoves and ranges, cheCk draught, W. mokestack. . tap es. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , either a subtle specific poison or living organisms I hyslCmns and Surgeons, New York. Prehmmary re-
A. Spicer . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . • .  230,832 1 Snap hook. D. Minogue . . . . . . . . . . . . . . . .  . . . . . . . . .  230,800 I emanating from a person affected with the disease. , ���:l.�n Pf1valence ?f tJ?e

d 
dls

f
ease' l

at,11 statiSj!cS' Oa 
Damper, stovepipe, J . L . Natchez . . . . .  _ . . . . . . . . . . .  230,805 Soda, closing drums containing caustic, F.H.Mort 230,646 f�tle[�S Inh;Jer instan

l�
lbtriests the oneh an?d %estr'�hs I of incu\)�tion. e-:�-:td': 0¥���a�6n.

sc�rh� er�
v:��e si��e. 

Desk, reading . • J .  A. Crandall . . . . . . . . . . . . . . . . . . . . . . .  230,750 Soldering iron heater. G .  Quinton , . . . . . . . . . . . . . . . . .  280,6G5 ou� ?t. 
e,fo ph���f:�� a�d �u�s��ytO��f�:al��ble. �:�rd� L How t�e. e�ption spreads . . Divisiqn of the disease into 

Door haDg'er G R Kidder 230 785 Sounding apparatus deep sea P G Rousset 230 661 lng a perfect safeguard against alJ malarial contagiou.. scat:latina sImpl�x, scarlatIna anginosa, and scarlatina . � . .  . . . . . . . . . . . . . . . . . . . . . .  
. 

• " . . . . . . . .  , . or infectitJus diseases. ' ,- , �ahgna. AffectIOns _Of the throat accompanying the Drill t?oth, ,0 . . B. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . .  230,733 Sower, cl?v�r and grass seed, J. II . Davls . . . . . . . . . 230,754 I .For Catarrh, Br.onchitis, Hay F(�ver, Asthma, and 1n- dIsease. Sequelre of th� fe!e�. Best kno�n moTdes of 
ElectrIC signalIng apparatus, N. N. Dickerson. Jr. 230,696 Spoke fims�-llng machine, }'\ A . Savage . . . . . . . . . . . .  230,663 I Clpient ConsumptIOn, it bas for years been regarded as tre�tme,nt'

N c02�a�ne� In SiJ
ENTIFIC AMll:RICA]"I,; S{T�-

Electrical conductor, E. F. Phillips . . . . . . . . . . . . . . . .  230,6.�3 Stamp. hand. C. C. Wilson . . . . . . . . . . . , . . . . . . . . . . . . . .  230,848 fp-j st�f?ard remegYb neter �aping t �  cure or ifb�d red �lii��:�J'frgm 'all n·ews��:lers�e
n�t"e ia��e

n��<t:; i(��� 
End board fastening, Lyon & Vail. . . . . . . . . . . . .

.
. . . .  230,794 Stamp mill . J. C .  Bu,tterfield . . . . . . . . . . . . . . . . . . . . . . . .  230,6 1 1  j�

e
dOrsed�tl�Pfh�j�adi%gPd;;"'J�c:rjo�r�:l�r�f

s�h��'o�fd. tains a v;aluable 3;rticle on the 'l'rea,tment oj Whoopi'11Y 
Exploder for blasting charges, W. S. Rosecrans . . . 230.820 St ation and cargo indicator, J. S. Browne et al . . . . 230,692 Ov�r 300 000 iI!- use. SOld. by all druggists. Price $1 ; by 1�'fjhI::J,:fz�d:;;;.oPta used Hypodermtcally and Oarnortc 
Feather renovator, O. S .  Crain . . . . . . . . . . . . . . . . . . . . .  230,616 Steam and other vessels, hollow air-tight brace mall, $1:25. Be_nd for a CIrcular. .; ________ . ______________ _ 
Fence, W. H. Bricker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.734 for, J. Sherry . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2?O,721 W. H. �;UITHM�,}j,rct;,.��::,:J'P�op;;etors. Fence, J. Morton . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  230,645 Steam g-enerator, sectIOnal, D. Renshaw . . . . . . . . . . .  230,818 
Fence . iron, Woodhill & O'Gorman . . . . . . . . . . . . . . . . .  230,727 Stick horse. J. A. Crandall . . . . . . . . . . . . . . . . . . . . . . . .  230.749 
Firearm, magazine. A. H. Russell . . . . . . . . . . . . . . . . . .  230,823 Stove, D. L. Stiles (r) . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  9,337 
Firearm. magazine, W. S .  Smoot . . . . . . . . . . . . . . . . . . .  230,670 Stove hay burning attachment, D. F. IJaughlin . . .  230,786 
Fire extinguisher, automatic. E. Bocker . . . . . . . . . . .  230,732 Stove. lamp, J. H. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,636 
Fire lighter, automatic, E. H. Doescher . . . . . . . . . . . .  230,758 Stove leg, E. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,689 
Fishing rod, J. 8. Niswander . .  . .  . . . . . . . . . . . .  . . . .  230,650 Stoves, domestic oven for lamp, J. H. Irwin . . . . .  230,635 
Flat iron, C. F. & W. McCarty . . . . . . . . . . . . . . . . . . . . . . .  230.641 Straw cutter, A .  J. Colburn . . . . . . . . . . . . . . . . . . . . . . . . .  230,747 
Flat iron heater, J. Hoffman . . . .  . . . . . . . . . . . . . . . .  230,777 Stud, shirt. C .  G. Bloomer . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,6()8 
Gas. apparatus for the manufacture of wood and Sugar, mechanism for making cube, O. B.  Stillman 230,675 

oil, G. Ramsdell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.657 Syringe and force pump. combiued, P. C . Lewis . .  230.639 
Gas heater, Lazear & Sharp (r) . . . . . . . . . . .  . . . . . . . . . .  9,333 Tablet, erusive. R. ]'. Gaylord . . . . . . . . . . . . . . . . . . . . .  230,700 
Gas regulator, M. G. Wilder . . . . . . . . . . . . . . . . . . . . . . .  230,846 Tally. grain, T. �anford . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.824 
Gas retorts. regulator for exhausters of, F. Egner 230.699 Tanning compound, S. Ullmo . . . . . . . . . . . . . . . . . . . . . . .  230,841 
Gate, E .  M. Burt . . . . .  . . . . . . . . . . . . . . . . . . . .  . .  . .  230,609 Telegraph. duplex and multiplex, A. Muirhead . . .  230.302 
Glass melting furnace, C. W. Siemens.' . . . . .  230,667, 230,668 Telegraph wire, insulated, A. Muirhead . . . . . . . . . . .  230.803 
Glass on metallic thimbles, moulding. G. H. Lo- 'Pelephone. speaking, R .  EickemeJ'er . . . . . . . . . . . . . .  230,698 

max . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,709 'l'elephone support, A .  C. Hubbard . . . . . . . . . . . . . . . .  233,779 
Glazier'S point. G. W. Hubbard . . . . . . . . . . . . . . . . . . . . .  230.631 Temple rollers, machine for setting teeth in, E. S. REGENEHATIVE STOVES.-A SKETCH 
Glaziers' points. packing, G. W. Hubbard . . . . . . . . . .  230.632 Stimpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,674 of their History. and �otes on their Use. An important 
Glove fastening, H. O. & F. B. Lothrop . . . . . . . . . . . .  230,793 '�resticle suspensory, T. W. Heinemann . . . . . . . . . . . .  230,702 f:�t1i�f:do�

t���i:Jtt���{;e::;,e��gJg�n
t��. i\�J��

a
n� Grain binder. M .  A. Keller . . . . . . . . . . . . . . . . . . . . . . . . .  230,705 Thill coupling. W. M .  Curry . . . . . . . . . . . . . . . . . . . . . . . .  230.617 givinJ< a resume of the various patents that have been 

Grater, S. Tomer . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . .  230,679 Thrashing machine, J . H. Elward . . . . . • . . . . . . . . . .  230,622 f��Yt�egr��e�[t\��� ���e3:igA\ji�:�f:ry-:t��t
h�::b��v�� 

NEW ENLARGI NG LENS FOR MAGIC 
Lantern.-By J. H .  Dallmeyer. F.R.A.S. Description of 
r���;��!����t�t�����
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�f condenser for exhibition purposes by the public lectur9r, r.receded by some valuable hints on the best modes of Illumination. Illustrated with four figures. Contained inS(,II'�NTIFI C  AMERICAN SUPPLEMENT. No. 236. Price 10 cents. '1'0 be had at this office and from all news­dealers. 

Toy Novelties in Wood Wanted.-Will buy or manufac_ ture on royalty. HAWES lIRO'1'HERS, Monroeton, Pa. 

Grinding mill. J .  Stevens . . . . . . . . . . . .  . . . . • . . . . . . . .  230,874 Tobacco drier, Turner & Angel . . . . . . . . . . . . . . . . . . . . .  230,680 ments in regenerative stoves as effected by Messrs. 8ie-
Grinding, polishing, and buffing wheel, T. Gingras 23U,768 Tongs, pipe. H. P. Huntoon . . . . . • . . . . . . . . . . . . . . . . . . .  230,634 �n

e
c�

s, �o��:e�n��gh���e�:;:�a����i
.IS a�;�t�r�!�nr� �����=���===:"===:-:======-: Guns, safety attachment for breech-loading, R .  Top prop block, L. F. Currier . . . . . . . . . . . . . . . . . . . . . . . .  230,618 SCIENTIFIC AMERICAN SFPPLEM IC,T, No. 23a. Price -=--�____ _ _____ �. _ _  _ 

P . Daggett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,693 Toy money box. E . L. Morris . . . . . . . . . . . . . . . . . . . . . . .  230.713 10 cents. '1'0 be had at this Office and from all news- POPULAR FALLACIE S IN ENGINEER Hammer. power. C .  M. Brown . . . . . . . . . . . . . . . . . . . .  230,612 Toy hoop, J. L. M. nu Four . . . . . . . . . . . . . . . . . . . . . . . . .  230,697 g�a��..':;pe;.�e.J�I�ill�¥sr;:e;.
oH[,;'�r;afer��fgl'fw':ft.i�� ing. and How to Meet them. By Prof. Henry Morton: Hand drill, G. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,746 Traction engine, F. L .  Fairchild . . . . . . . . . . . .  '" . . . . . .  230,762 page views of hot blast stoves for a pair of fUrnaces j A valuable and interesting address to young engineers 

Harvester. H. W. Pell (r) . . . . . . . .  9,326 Tread mill, J .  Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,'"'51 plan and cross-se'ction o,f stove j plan and cross-section pOinting out to them the errors and fallacies with which 
T ·t t · .,. ·n ' t 0 '60 of furnace ; plan and crosswsection of gas downcomer j they wiJl be brought face to face, and which it will be H

. 

at and cap sweat ban�, T. W. Bracher (r) . . . . . . . .  9,331 rl ura Ing ml , J . '1 .  Rober son . . . . .  ' . . . . . . . . . . . . .  23 ,6 I' and sectional elevation of stove and downcolller. �t�c;g::rJf 
t
�h�

o
:Ii:�s ��� �1is���it��s

d
w,;�\igh���g��� Hat forming machine feeder, P .  Starr . . . . . . . . . . . . .  230,833 'l'rolling reel and cabinet, n .  F. Chase . . . . . . . . . . . . .  230,743 ------------"--- .,_. 

" met in the author's experience. Perpetual motion. Hats. ftnishing felt, S . Piron . . . . . . . . . . . . . . . . . . . . . . .  230,813 Truck, E . L . Howe . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  230.630 -g .. � � g � � The Readhefer machine. Paine's electro-magnetic ma-Hatchway guard mechanism. T. F. Tyler . . . . . . . . .  230,840 Truck, J. A .  'l'aylor. . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . .  230,676 � � 11 :.;:l 'S � chine. The Keely motor. The anti-incrustator. Water 
lIay knife, J . Offineer (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  9,335 Truck apparatus for lifting and conveying weights, 1 1:  "'C ..,.:t � 8 .. � ��£rifcial '�J��e�r:a, tfuYI:c1�:.
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·�CI�:: I-1eating furnace, J . L .  Trefren . . . . . . . . . . . . . . . . . . . . .  230,837 A. E. Br:)wn (r) . . . . . . . . . . . . . . .  � . . . . . . . . .  " . . . . . . .  9,332 .� � I t: � �  � r TIFIC A�lERICAN SUPPJ�EM.KKT, No. 236. Price 10 Hog cholera compound. E. Y. Salmon . . . . . . . . . . . . .  230,672 Truck, hand. W. It. Walton . . . . . . . . . . . . . . . . . . . . . . . .  23a,844 -::; � <> -d 1i � cents. 'ro be had at this office and from all newsdealers. 

HOisting drums. reversing gear and brake me.. '.rrunk fastener, G. A. Sotleld . . . . . . . . . . . . . . . . . . . . . . .  230,827 .. � � 1 g .9 � Jl t chanism for, S .  J. Chapman . . . . . . . . . . . . . . . . . . . . .  230.613 Twist drills. grinding. 1. L. Penney . . . . . . . . . . . . . . .  230.715 -:;; 0 0_ '" '" g � 
Hydrant, J .  Flanagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,765 '1'ype and space holder. L. K. Johnson . . . . . . . . . . . .  230.784 1 bJ)_� ..... Gl :a  U t 
Ice planter;'1Uch & Uundlett . . . . . . . . . . . . . . . . . . . . . . . . 230.659 Umbrella, R. Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.658 1 � � � J:l +' � Interlocking eyes, machine for forming, A. Barnes 230.604 Valve, balanced steam, W. R. Gluyas . . . . . . . . . . . . . .  230.769 1 1- Q) l; � .!:! Jl, 
Jewel stand, S. K. Devereux . . . . . . . . . . . . . . . . . . . . . . . .  230,756 Valve. relief, L. D. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.828 
Jewelry ring, Jordan & 'l'aylor . . . . . . . . . . . . . . . . . . . . . . 230,637 Vehicle, rowing, TripIer & Rolf . . . . . . . . . . . . .  . .  . .  230.8,'lS i JOBBI�G I N  WOOD WORn .. 
Ladder. step. \.J .  H.  Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.798 VelOCipede, J .  S .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,669 Gog�� m�n�faitureld at low pric�s,

c
w�l'l'l>'il�'if£inery, 

Lamp bracket. safety, J. Fallows . . . . . . . . . . . . . . . . . . .  230,625 VelOCipede horse. A. Stover . . . . . . . . . . . . . . . . . . . . . . . . 230.722 , an �Ja6,'h4����· 216 West Hou�t�n �., New York. 
Lamp, carriage, F. C. Cannon (r) . . . . . . . . . . . . . . . . . . .  9.328 Wagon brake. W .  B. Jackson . . . . . . . . . . . . . . . . . . . . . . . 230,782 ' ----------------------
Lamp. electric, R. R. Moffatt . . . . . .  ' . . . . . . . . . . . . . . .  230,801 'Vagon corner iron, O. Vanorman . . . . . . . . . . . . . .  230,842 
Lantern, E. R. Tutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.839 Wall paper exhibit.or, Hurd & Brown . . . . . . . . . . . . . .  2'dO,730 
Lime kiln, C .  H. Chapman . . . . . . . . . . . . . . . . . . . . . . . . .  230.742 Washing and wringing machine, combined, E . 

T!Jt�n�l�d�e�p��.! V�Y�!�·S Your Dame on 40 in neat ease, 10 cts. TURNER & CO., ASHLAND, MASS. Locomotive step, R. Busteed . . . . . . . . . . . . . . . . . . . . . . .  230.739 1 Wesner. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.683 
Lubricator. F. Bold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,691 Washing machine, H. Ogborn . . . . . . . . . . . . . . . . . . . . . . .  230,714 5 2  Gold Crystal Lace Perfumed and Chromo Cards Lumber driver's calk, C. M. Baker . . . . . . . . . . . . . . . . . .  230.686 Washing machine. J. 1\1. Phillips . . . . . . . . . . . . . . . . . . .  230,810 name'in Gold &Jet iOc.Clinton Bros.Clintonville,Ct: 
Lumber drying device, C .  C. Roberts . . . . . . . . . . . . . . .  230,819 Watch balance wheels, apparatus for adjusting, 
Mangle, clothes, F. J. Rost . . . . . . . . . . . . . . . . . . . . . . . . . . 230.719 F. F. Ide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.781 XX CO'l' (not p aintfld,  W h i te D uck) $2. 
Match box. T .  Schafer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.720 Water bag. M .  Mattson . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.711 
Mllasuring machine, cloth, O. W. Dodson . . . . . . . . 230,757 Water closet, H. Owen . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  230,651 
Measuring machine, cloth. J. Pfieager . . . . . . . . . . .  230.809 Well casing. Shear & '1'oomey . . . . . . . . . . . . . . . . . . . . .  230,829 
Measuring rod, folding and extension. W. W .  Wells, pipe grapple for oil and other, J.B.Jenkins 230.783 

Massey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230.640 Whiffietree, F. O. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . .  230,764 
Mea.t cutter, J. B. Adt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,728 Wicks or matches of miner's squibs, compound 
Meat cutter, C. F. Leopold . . . . . . . . . . . . . . . . . . . . . . . . . .  230,708 for preparing, G. Hayes . . . . . . . . . . . . . . . . . . . . . . . . .  230,775 
MetallurgiC furnaces. apparatus for supplying hy- Windlass for binding hay on wagons, F. H. Burn-

drocarbons to, Coventry, Jr., & Wilks . . . . . . . . . .  230.748 ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.610 
Microscope, J. J. Bausch . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  230.688 Windmill. E . n. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,614 
)l i1lstone dressing machine, D. Vaughan . . . . . . .  . 230,725 Wire or rod cutter, Palmer & Root . . . . . . . . . . . . . . . .  230,807 

ci o 
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Makes a perfect bed. No mar tress or pmows required. 

THE: HOLLY � HE:ATI N GI9"'""TION co "'M'TED 
SYSTEM OF' ST�:CES HOLLY5T . .  �BI KPORT N .Y. rOR CITIES AND VIL S E E  J c l U S T fl AT E D A D  I N J LOC  lAST NU� 

PHESEHVATION OF TlMBER.-BY J. W. 
Putnam. A detailed account of the author's new and effective plan of treating timber by means of creasote or dead oil so as to render it practically indestructible and also secure against the ravages of the teredo ; pre� ceded by a full account of the teredo and its mode of feeding on the wood in which it obtains a lodgment An important article. Contained in SCIJ£NTIFIC AMERI: CAN SUPPLEMENT. No. 236. Price 10 cents. To be had at this office and from all newsdealers. 

An engIne that works withou Boiler. Always ready to be started and __ to �ve at once full yower. 
1 �A to �¥Ellk(MtI:tl Y, Burns common Gas and Air. No steam. no coal, no ashes, no tires, no danger, no extra insurance. Almost no attendance. 

'J'lIE NEW O'l"1'O SILE :\ 'J' HAS E � G I � l�. 
Useful for all work of small stationary steam engine Built in sizes of 2J. 4, and 7 H. P. by �CH 1,E I CHER; �CH UJLlll & \) 0 . , 3045 Chestnut Street, Phila., Pa. 
H. �. Manning & Co.,  111 Liberty St. , N. Y., Agents. 

EIIJl))E' �lli))l'Ii':JIIf<'�TlLE ANO GLAY RETORTS ALL SHAPES_ !r mj1� !Q!IJ\j��E'L::: BORGNER & O'BRIEN .:::: 23 !!..!l S T ,  A S  Y E  R AC E  P H I LA D E L P H I A  
Nailing machine, H .  P .  Fairfield . . . . . . . . . . . . . . . . . . .  230,624 Wire pointing device, C .  D .  Rogers . . . . . . . . . . . . . . .  230.718 
NaUinJ< machine. McKay & Tobey . . . . . . . . . . . . . . . . . .  230.642 Woven fabrics, machine for stretching, R. Holt . .  230.703 

Better than a hammock, as it tUs the body as pleasantly, 
and lies straight. Folded or opened instantly . Self-fasten­
ing. It is just the thIng for hotels, offices, cottages, camp­
meetings, sportsmen, e tc. Good for the lawn, piazza or " coolest place in tl!� house.". Sp endid for invalids or chil- NEW SYSTEMS OF IRON BRIDGES � 

���:a,S�\l�nO�����)t ��lf����p�� �x�r�ss f�
o;n�OR�tit: I Ske�ch of the rapid traprove1l?-ents that have peen m�de 

statiOJ,1 e!lst of Miss�ssip?i �Ivet: and north of Mason and gri�:�s�
h:d�s� t����fv y��r:���h�fc�h�tr����n

v�fu��� Di
H°:Eh�llI;;N

F
�v:aI��D l� �il08" ��"t��ld �t,:"a'BoS_ !eatut:es which characteri;ze the 1�te8t systems. ,The 

ton ' 207 Canal St., N e w  York ' 165 North Second St. ImpOSIryg' w?rks of Amenc!l.n engIneers. �he KuIlen_ 
Phil'; ' 94 Market St Chicago ' �cud for Circulars

' berg brldge m Holland. Bridge over the Rhme at Cob-

Nails, annealing. W. W. Miner . . . . . . . . . . . . . . . . . . . .  230,644 Wriuger, H. B. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,599 
Nails, machine for separating and driving, New .. 

ton & Hibbard . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  230.648 DE8IGNS. 
Oil can , T .  Earle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230,730 Bracelet, F .  Kursh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,893 
Oil cloth. etc. , metal binding for, D.M.Knowles (r) 9,330 Carpeting, E. Fisher . . . . . . . .  ll,908 to 11.905, 11,921 to 11.923 
Ointment, Thomas & Kimbley . . . . . . . . . . . . . . . . . . . . . . 230.678 Carpeting. E. Poole . . . . . . . . . . . . . . . . . . . 11,900, 11.924 to 11,927 
Onyx from agate:fabrication, Cullmanu & Lorenz. 230,753 Carpeting. C. W. Swapp . . . .  11.907 to 11,920. 11,928 to 11,931 
Pen, fountain, L. F. Korns . . . . . . . . . . . . . . . . . . . . . . . .  230,706 Clock case pedestal and front. H. J. Davies . . . . . . . .  11,902 
Pencil package, A. C. Hafely . . . . . . . . . . . . . . . . . . . . . . . .  233,772 Lamp shade, B. B. Schneider . . . . . . . . . . . . . . . . . . . . . . 11.901 
Penmanship instructing chart, J. H. Reed . . . . . . . .  230.817 Oil cloth, C. T. & V. E. Meyer . . . . . . . . . . . . . . .  11,894 to 11,900 
Picture hook, J. T. Haviland . . . . . . . . . . . . . . . . .  . .  . . .  2'.lO,701 
Pillow support, S. Huffman . . . . . . . . . . . . . . . . . . . . . . . .  230,633 TRADE MARKS. 
Pipe joint or coupling, A.  Bataille . . . . . . . . . . . . . . . . .  230,606 Beer, lager. Beck & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,934 
Pitcher, G . Trump. . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  230,724 Beverage preparation, J. S. Ethridge . . . . . . . . . . . . . . .  7,895 
Planters, operating the seeding mechanism of Clock, H .  J .  Davies . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,991 

corn, L. Scofield . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . .  . .  230.666 Flour, Camp Spring Mill Company . . . . . . . . . . . . . .  7.938, 7.989 
Plow, W. A. Estes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230,623 Flour, wheat, ScharJf Brothers . . . . . . . . . . . . . . . . . . . . . . .  7,987 
Plow and seeder or planter, combined, C. D. Fox. 230,627 Paper, waterproofed carbolized, Page, Booth & Co.  7,986 
Plow, wheel. 1. R. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . .  230,767 Printer's wash, A. Friederich . . . . . . . . . . . . . . . . . . . . . . . . .  7.992 
Pocketbook lock, M. Rubin . . . . . . . . . . . . . . . . . . . . . . . . .  230,821 Yeast cake. Wilson Yeast Manuf. Company . . . . . . . . .  7.990 
Pool ball adjuster, C. S. Parker . . . . . . . . . . . . . . . . . . . . 230,652 ---------
Printer's form. C . F .  Blakely . . . . . . . . . . . . . . . . . . . . . . .  230.607 Enj!;lish Patents Issued to AlUericans. 
Printing. illuminated, W. H. Caldwell . . .  . . . . . . .  230.741 From July 27 to August 3, 1880, inclnsive. 
Printing machine, cylinder. C. C. Butler . . . . . . . . . . .  230.740 Air engine, J. Ericsson, New York city. 
Pump. it. E. Strait (r) . .  . . . . . . .  . . . . . . .  . . . . . . . . .  . . . . . .  9.327 ' Bottle washer, G. D. Dows, Boston, Mass . 
Pump, A. Toellner . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  230,836 Button, 1. L. Garside, Paterson, N. J.  
Pump, double-acting, P .  )1. Barker . . . . . . . . . . . . . . . . 230.731 Fences, machine for making b!\rbed, T .  A.  Allis, New 
Pump, siphon propeller. E. E. 'l'assey . . . . . . . . . . . . . •  230.723 York city. 
Pumps, seating foot valves in, Newell & Lucasse Ice machine, A. T. Ballantine, Port.land, Me. (r) . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,334 Motive power, E. L. Brady, New York city . 
Rail joint, Meehan & Kinsey . . . . . . . . . . . . . . . • . . • . . . .  230,643 Rock drill , H. Richmann et al., San FranCisco. Cal. 
Railway cross tie, meta], L .  SCOfield . . . . . . . . . . . . . .  230,826 Sand papering machine, G. U. Dows, Boston. Mass . 
Rallway, endless cable, S . M. Pettengill . . . . . . . . . . .  230.308 Shower bath apparatus, C. De Watkins. New York city. 
Railway rail, H. V. & F. A. Piaget . . . . . . . . . . . . . . . . . .  230.811 Steam engine, G. H. Babcock et al. ,  Plainfield, N. J .  
Railway rail spItce jOint, J .  D. Ji'elthousen . . . . . . . .

. 230,626 Tubes, Ulallut, of steel, C.  B .  Morse, .Rhinebeck, N .  Y. 

., . , . • lentz. M. Kopcke'8 system. Herr Foppl's &ystem Bridge recen�IY built Over the Elbe, near Riesa, Saxony: 

STATE RIG HTS, SOUTHERN AND WESTERN ONLY, 
of a money making novelty (two IE�t.l't�tf,

ff�J;;;�a��:'P. 

The George P lace Mach iner� Agency 
121 c;;!:ri'b���;�� Yfu \';,��� Jlr"e"e���w�:nYOrk. 

Illustrated WIth t.hree figures of combined curved and 
������l�I3i

1:�������;
s
s g;)I:��ftE�T�

n
N 0.

C
23y:in1�i�� 10 cents. To be had at this office and from all news­dealers. 

S U C C E S S  A T  L A S T . 
T h e  A. T. Cross Sty l ografi c  

I S  THE 
FO U N T A I N  P E N  MON ITOR PLAN E R  &. MATC H E R .  B E ST EVER MADE. 18,oeo ft. 6-in. fiooring, or 45,000 ft. 3-in. surfacing per day. 

Send for illustrated catalogue of all kinds 
WOOD WORK ING MA{)HIN ERl". 

J. S. GRAHAM & CO .. Rochester, N. Y. 

A pencil that writes ink, never needs sharpening and never wears out. Sold on trial. Satisfaction or money refunded. BeAJ.Jare imitations not stamped A: T. CROSS. 
�:d?��t���� 1���6frn]iuN�f;gl;r;r�P�Wbn�e,t�'s����lr� monlals from missionaries and other users in all climates. Send for �l1ustra�ed catalogue of this pea, and 200 other labor-saVIng deVICes for desk, study. and library. , READE!tS & WRITERS EC(JNOMY CO., 
�" Fraukhn St. , _�oston ; 4 Bond St., New YOrk l 69 l!;tate �t., Chicall'o. 
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ON ROCK BREAKERS & ORE CRUSHERS. ROOTS' NEW IRON BLOWER. BOO�S 

METALS. 
Im!a':::l'\v::k';�'!r, "fssltf:f:�:' A�:{:�is��::'�Ug, Bauerman.-A Treatise on the Metallurgy of Iron. Con­taining Outlines of the History of Iron, Manufacture, 

�e:a��f��t���alf,¥:g:.!':JY�i�c �yg,�re:�cel�.� 
B¥:'�:-;"����e�pfa���r����J8M�: fl:'o:'ti.1,5 Byrne.-The Practical Metal Worker's Assistant. Com· prislng MetailurifC ChemistrY ; the Arts 0'1' Working 

fJ:�rW:��� :�g T,,�l:J.J?1.'f��fln't a!�ojii�: ;S�l� I Ing and Foundln'l ; Works in Sheet Metal ; t'lfe Pro-
�:��� �:E�'t%:nmg� tP�fr���lt�r�,rc!::e�:�sir�gl; employed �Metal Workers. With the a�licatlon of 
���s!:.t �y o�f;��-Ne;:!�nr�i: !.'hl��l'su�d:r':.t p� pend lx, containing the Manufacture of Russian Sheet Iron. B. John Percy. 'l'he Manufacture of Malleahle Ircn Castings and Improvements In Bessemer Steel. 

D::I.!:!-A �:e��r:e 0:'11��rl?Ie�:sn�';.�'f:'and llI:' 
�':.fine�i:f�l�etQ��:':I:':��d'���es�nlf���rw�: Illustrated hy 148 engraVi�S of Geological �'ormatlons. 
:':::'��e �ftfI'���� �f�he :g�fN,ery, �rawn. frcm�M DeKoninck.-Dletz.-A Practical Mannal of Chemical 
tu��X;�r���r�:�i�'Wr�t�n1n�I��i' I���.W:'o':t��t 
���k.a'h�����e�n�s :lto;fl��. InA����c\idl��n�'ivIti'b jj;��� an.d an �ppen� on.Iron �res, b! A. �. �'e.��Jo G�elt1'J:? K���I�� ���;n'gr�b'Olo���.��lrtctl��yi� Refining ; the Processes of�anlPUlatlOn, RecoverY of Waste, Chemical and Physical Properties of Gold, Mlx-

G���..:'�i�i:e��r�;. E:Wa�3IB'i,tgk'. e¥'�st��ons$1� 

(THE " BLAKE " STY J,E.) This machine has for twenty 1.ears stood the TEST, and found to be the best O'IIe made for break� all kinds of hard and bnttle substances, such as ORES, QUARTZ, EMERY, etc., etc. 
m":fne:s�p:;':te�"J:i ii�r ��u�t::.enty years connected with the manufacture of this . '--FARREL FOUNDRY AND MACHINE CO., Manufrs., Ansonia, Conn. 

WO RTH I N G T O N  ST E A M  P U M P S , 
OF AI.L SIZES AND FOR ALL PURPOSES. 

HENRY R. WORTHINGTON, 
239 BROADWAY, NEW YORK. 88 WATER ST., BOSTON. 709 MARKE'.r ST., ST. LOUIS. 

N E W Y O  R K B �!-o!e��,� L!� 2au�:!�, e� !f�,�ri�n� M P ' Y  . \  
S O L :I: D  V U L C A N X T E  

E M E R Y W H E E L S . 
A l l " t i, e)' l< i n d s  Imitati o n s  and Infel·ior. Our name Is stamped In fuJi upon all ou� stanctard IJE LTIISG, PA CKING. and HOSE. Addres. NEW YORK BELTING AND PACKING CO • •  J O H N  H .  C HEEVER, Tl·eas. NEW YORK. 

FOR EVERY DUTY. 

A U M I  
S TEAM P U MP S ,  
VALLEY MA,CHINE CO. ,  

EAS T H A M PTO N ,  M A S S .  
, 

Alloying and Working Silver ' Refining, Melting, Sol­ders, Alloys, Imitations, etc. illustrated. 12mo, _ $3,50 Guettler-Fesquet.-A Practical Guide for the Mann-
�'JW;:y��:leil''!:e�l;,ol.�lt�OE��S����!lg���:� " B L A  K E '  S 
�S.t.I'T.'::���:r�' 1�g:n.the �ench. of A: Guet���&l C H A L L E N C E " R O C K  B R E A K E R  .. 

Patented November 1 8, 1 1'l "9. G�':,'i:'e-;:Sf;�gl gi ��t�:Hi,���'itKl�eJ'e':.m��s. B�v�: L. 
For Macadam Road making. Ballasting of Railroads, Crushing Ores, use of 11'011 Furnaces, 
�.:',,!i�;;:J'i��e���g�do�'i����r����s.!':� ��:�����Jr�fio":f."Ji�{e:�:�r�.:�� ]'!rst Class Medal of �m"imity awarded by American Institute. Klrk.-The Fonndlng of Metals. Illnstrated. Svo, :�:� Kobell.-Ernl.-Mlneralogy �lmpllfied : A short method 

�fnR,i�e������N��r?.,I:'i:��n �h"ee�:i Wa��a��o';.i BI,AKE CR U S H E U,  C O . ,  Sole Makers, New H a ven, Conn. 

the German of F. Von Kohell, with an Introduction to 
���'i.�{fb.Ar2�OS�s, .and �ther �dditi�ns. .13Y HtrlJ Perfcctly Smooth, Thoron�hly Seasoned Landrin.-A Treatise On Steel. CompriSing Its TheorY, 
W:O�\�f�r������e.t X:'W!!��{Of�':,�' . and ��Iijj CUT ' TH I N LU M B E R " Larkln.-The Practical Brass ana Iron Founder' s Guide. • • A Concise Treatise on Brass Founding, Moulding" the Manufactured by our Patent Board Cutting Machines Improvements in the Manufacture of Iron and "teel and Seasoni'lg Presses. by the Bessemer Process, etc., etc. By James Larkin. Pron ounced the ouly ' Perfect C ut Lumber I I 12mo, • • • • • • • $2.25 1 ' Lleber.-AssJ:ljer's GUide� Or, Practical Directions to M A H O C  A N Y  
f:::�:rt,v J�itr:n��? W '!:r���e!.c:;.. ��� t�:��e�� Rosewood, Satinwood,Walnut, Ash, Red C:dar. CherrY, all the princlf,al Metafs, of Gold and Silver Coins and Oak, Poplar, Maple, HonYvFrench Walnnt, etc., etc., In 

NtJI�l.��a��f':,"i' �{;;ct��m�etahurgi, InClUdlng'\:
i
� LWeM10,:-kc"at�r.:':�,�d pr�����:s. Application to Manufacturing Processes. Illustrated. GEO . W. REA D & CO.L 

N��andY.:"The· Commercl8J. Handhook ot' cheJl� 186 to 0 Lew! S St., foot 5lh and 6th Sts., .New York. 
t}g���sih�ri��:;C:�l:\" ��s�';:':�;�[�t �.s�eet��� stances used In Manufactures, In Trades, and the Arts. Edited by H. M. Noad. 12mo, . . . $5 .00 

N��hthlhis�ractdjai�:sWJ�cyg�lt"if�f.tl��lci)[l\�y�� Designed for kxplorers and those Interested In Mines. 
By Oliver North. 12mo, . . • . $2.50 Orton.-Underground Treasnres : How and Where to Find Them. A Key for the Ready Detel"lUlnatlon of 
fd��: 8:rlnU; .r.����u':l��t�dt�m���ted S:ates'$lBJi 

Overman.-The Monlder and Founder's Guide. En-larged by A. A. Fesquet. 12mo, ' . $2.00 Overman.-The Manufacture of Steel. By A. A. ]'es-

MUNSON BROnIER � .  
_ IG}.��NUFACTUI,,\E:A�. (0 v I\.\. SlONES.M1ll Ii14;--' \f' 
*'�V' .�--' "//IIe; �«j AND MILL rURNISHING S .  iiI-

UTICA N.Y, U . S . A ,  ' 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 

IS  S IMPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P., H .  & F.  M.  R O OTS. Manuf'rs, 
CONNERSVILLE.  IND,' 

S TOWNSE A \ 6 Cortlandt Sl , } S. • NO, Gen . gl, I 8 Dey Street, NEW 
WM. COOKE, Seiling Agt., 6 Cortla ndt Street, YORK. 
JAS. BEGGS & C O ., Sel l ing Agts. , 8 Dey Street, 

� SEND FOR PRICED CAT�LOGUE. 

vr®i<QJ!bW �J�.�I�����, 
N O  FA I LU R E  I N  S I XTE E N  Y EARS 
H EALD &SISCO;C£N�R��S�p5 
1 00TO 35 .000 GALeS PER M I N UTE CA PAC ITY Heald})  isco &Go,Ba.ldwinsv l l i e NY 

HIGH RAILWAY SPEED�. - BY W. Barnet Le Van. Description of trial trip of the " new departure " looomotive No. 5,000 (made bY- Burnham; Parry & Co.), from Philadelphia to Jersey City and re-
���nCo::�.unJt��fne:�a:�1&��\'j.�":e!�;�:ii'ofl�� boiler. Water consumed. Best speed made, 81 miles 
g� .. hj�Uiliu���I:�J ����Tc�� ngb�t�r:-e�oi� gM�'i-I�' 
AMERICAN SIlPPLEME;ST, No. 240. Price 10 cents, To be had at this office and from all newsdealers. -----

INVALID ROLLING CHAIR. 

FOR SECOND·HAND ENGINES, 
I Address HARRIS IRON WORKS, Titusville, Pa. 
T E L E P H 0 N E :r.?�:V ?atl,t Circulars free. HOLOOMB & Co., Mallet Creek, Ohio. 

C A VEA'J'S� C O P Y R IGH'J'S, L A B E L  
REGISTRA'J'I O N ,  E I C .  

Messrs. Munn & Co. ,  in connection with the publica_ 
tion of the SCIENTIFIC AMERICAN, continne to examine 
Improvements, and t(, act a� Solicitors of Patents for 
Inventors. 

O�.:';n.!�'!:�IUrgy of ·Iron and Steel, iheor�tical $in� practical, in all its btSnches, with special l'eference to American materials and processes. Illustrated by 
�o�erou� lll1'g� fOld�ng PI�tes �nd W�Od e�gravll.'f.& Perkins and Stowe.-New Guide to the Sheet Iron and Boiler Plate Roller. . . . . . $2.50 ION CLUTCH CAPTAIN I n  tbis line o f  business they have had OVER THmTY 

YEARS ' EXPERIENOE. and now have unequaled facilities 
for th€ Preparation of Patent Drawings, Spectlications" 
and tbe Prosecution of Applications for Patents in the 
United States , Canada. and Foreign Countries. Messrs. 
MUDD & Co. also attend to the preparation of Caveats, 
Registration of Labels. Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements ', 
of Patent.. All bnsiness intrusted to them i s  done 
with special care and promptness, on verY moderate 
tel"lUS , 

Phillips and Darllnl{ton.-Records of Mining and Metal-lurllY. Illustratea. 12mo, . . . $2,00 Percy.-Metallurgy_ of Silver and Gold. Part 1, Silver. 
698 pages, Svo (1880). • • • • $12.50 PV�:e;,M"?ufac��e .Of R�SSI� Sh�et I�on. :o.� 

����:�;;;Gt�:a8gigl:��CsM.��I'l;:�1"c����la�,!'�'J\'l:';! 
���ano-�Iasti? ope:ator . • 

127 �ngra�lngs . •  495 pals�&i Tables Sbowlng the Weight of Round, Square, and Flat 
(J�b�i, I:��'l;:;�!..e��;':c�i.!i'��YJ:'f.:'rnA,ddling Iron�n� Steel. �vo, • • . . . . $1.00 Vall.-Galvanlzed Iron Cornice Workers' Manual. Con­taining Instructions In laying out tbe dllferent Miters and making patterns for all kinds of plain and circular work. Illustrated. 4to, . . • • 5.00 Warn.-The Sheet-Metal Worker'S Instructor. For Zinc, Sheet·Iron. Coxper, and '.rln-Plate Workers. To 
ro�icRJrle"rd'UM� , 'll':�s�:eri',�;',talgi"\�!�rl��g Solids, Rules for �lculatinf! the Weights of dl:tl'erpnt 
rf�';,e�t��I��fc.an8IU��:teaa��e� ���t��e a':d'�h;:oga 

Such as Woodworth Planing, Tonguing, and GrOOving Machines, Daniel's PJaners, Richardson's Patent Im-
¥.[�S�� if�c��ne�a1¥�!f��n::Ta\���ie:-��%\��S. :�� Wood-workIM�il:%?:ltWV. ft'ti'dH'!�riu�:rr1i'm'g*� by 

(Shop formerly oc:;:;u�,:,.;g��I.SUlr:i. '% <gb��ter, Mass. 

P O NY PLAN ER Will plane , 6 Inches thick, and as thin as � inch, and in quan tlty from g,OOO to 18 000 feet In ten hours. We build four Sizes, 16, 20, 24, and 30 Inch; either with 
w:,�e� t;� n"8ll�ra !.eeVp:l:IS�t Shaping and Variety MouldYng Machines. For jli�IfS, .td,%e/)�, Buffalo, N. Y. llngravlngs. 8vo. . • • . . $3.00 WlIl.-Tahles of Qualitative Chemical AnallslS. With 

�n ���1tt�t'lli�it��aJ';'3. ��iI�,'i,e��u��� 0 . Anallflfu T 'H'E VIT"IFIED E'l', E"Y ,W'H'E- EL. Wllbler.-A Hand-Book of Mineral Ana.!ysls. By F. .a "" .IIf,L "" .a W(Jhler. Edited by HenrY 13. Nason. Illustrated. 12mo, • • • • • • • $3 00 
lIT The above or anr of our books sent by mall, free of postage, at the pubhcation prices. 

HENRY CAREY BAIRD ,& CO., Industrial Publishers, Booksellers, and Importers, 810 W AL�UT STREET, PHILA,!>ELPHIA. 

FOR SALE-PATENT RJGHT-Sojnethlng new, tak­lng, and usefu!.;' territory for sale, or will exchange for improved Real ,,;state. A ddress PATENT, Box D, Lebanon, O. 

WHE 'AT Dealers make Money with 
W. T. SOU LE & CO . , '30 
La Salle Street,  Chicago, Ill. Write for particulars. 

Bookwaltcr En[illB ,  Compact, Substantial, Eeonom-
!..'i,"l;'e�n10 e��[k m":�l�g:�� �t:� full power claimed. Engine and 
�r���� ����t���,Cl�ti��e G�,;; 
�riflO"1SE POWER . . . . . . . .  $240 00 J " .. . . . . . . . .  280 00 6 U U • • • • • • • •  870 00 Put on cars at Springfield, O. JAMES LEFFEL & CO . .  Springfield, Ohio. or UO LIberty St., New York. 

In 
T::t�:,)Tr �rl� md'a� ��"�:'i&�t�fic r;,��:fie�;," Il::;m:a%� est work and soft enough for ge most delicate tools. It heats less than any other wheel. It will cut Iron, steel, brass, silver, cOPNer, marble, ..e;anite, and wood ; also, rubber, paPf:t'.f!ltf�rt'fjISwJi'j¥! CO • •  84 Elm !Ot., Westfield, Mass. 

E L EV A T O R S. All kinds of Holsti'ji MachinerY a 
�e�ralVowe�tet�, pls�u��. :�g FreiJl:ht. Iron �'nrnace Lffi@" Port­ablellolsts. STOKES & PAl<RISH, 30th and Chestnut St.,  Phila, Pa. ------------------

NEW SCANDINAVIAN DRIVING BAND. -A paper read by W. Willson (;obhett before the �oclety of Foremen Englneers, wherein the author describes the recently introduced woven belting, manufactured In Sweden, and claims snperiority for It. In point of slm-
E��t,[. �����n¥oiFo:e��;���:I�';.I'i,�tr:!' :��:i' g; the members and table showing results of exp_erlments made to test the comparative pliahlllty of the Scandln .... vlan and leather bel'tlngs. Contained In iilClENTIFIC AMERICAN SUPPLEMENT, No. 239. Price lOcents. '1'0 be had at this office and from all newsdealers . 

C U N BREECH LOAnING DOUBLE SHOT GUN, 
warranted quality,only$ ' 6 .50. Sente.O}DI to examine and try J alBO mailed free. $2 nlcK.e 

plated 'l-shotRevolverfor $ I .50. a goOd 'I-shot 5 1 . 1 0. or Boy.' 
soct.PocketKDife,15ct& Stamp. taken. H.E.BOGzas&Oo .N. Y.Olty. 

6 A "  .� P u l leY B l ocks. 

.! � l!! 19 Iron Sheaves. Phos-� ... 8 �] phor Bronze Self-, iil . : ��  � Luhricatlng Bush-• a d ll : Ings. PENF I E I, D  I>; I>; � B L O C K  W O R K S, 
Iu,lde Imn Wrought Patent bOD Sheave Lock Box 99, Lock-

Strapped Block. hw Block. s ... 11IoUor Bushod. port, N. Y. ' 

can be applied to all classes of machinery that is driven hy fiy-wheels and are liable to be 
t;li:�� 8�E�':��:��:� ��lt� npsetting machines, presses, and wire drawing machines. 
� �� w.:t\'�!'��:J; f;�� breaking b y  u s i n g o u r  clutches. S t a r t s  gradual, stops quick. Any amount of power controlled. 

Frletlon Hoisting Eogloes and Holst.ln!! Drnms. We send, free of charge, on application, a pamphlet 
�rdl���t��:�rdt���� el�t:����ict���. be run faster containing fnrther i�fol"lUation about .patents, and how 

D. FIU!OBIW & C O . ,  N ew Haven, Ct. to procure them; dIrections concermng Lahels, Copy. ------- rights, Designs"Patents, Appeals, Reissues, Iufringe-FOUNDRY AND MACHINE SHOP ments Assignments Rejected Cases Hints on the SaJe 
any w��:t� t'h�rmf:cJ'lg�!�e�:il�� 3�I�aw��et\�� I of Pat�nts, etc. ' . ' 
to three tons of castings daily, and do Lathe, Planer, and Drill Press work. Address FOUNDRY, care N. W. AYER & Sox, Philadelphia, Pa. Foreilln Pat� .. ts,-We also send ,/ree oj charge, a 

Synopsis 01 Foreigti Patent Laws, showing the cost and 
method of securing patents in all the principal coun­
tries of the world. American inventors should bear in 
mind that , as a general ruIe, any invention that is valn­
able to the patentee, In this country is worth equally as 
much in England and some other foreign countries. 
Five patents-embracing Canadian, English, Gel"lUan, 
French, and Belgian-will secure to an Inventor the ex­

WANTED , TO EXC HANGE !-BOUND , clusive monopoly to his discovery among abont ONE Volumes of tbe SCIENTIFIC A>1ERICAN from July, 1864, II HUNDRED AND FIFTY MILLlONS of the most intelligent to Jan., 1880 ; aIso, the first 52 numbers of the SUPPLE- . . . . MENT, for readable library books. hlsto>:y or travels I peopl" in the world. The facilIties of bnsmess and ,  ' preferred. Address J. S. Mason, Lock Box 27, Medlna, O. steam communication are such that patents can ,be ob-
EXTRA B ARGAINS. tained abroad by our citizens almost as easily as at 

Town rights, $10 ; county, $25. BQst nove�yet manu- home. The expense to apply for an Engl ish patent is 
�=��d. If yo:" wanl�.�M'i���fg�j�k�l�h $75 ; Gel"lUan, $I00 ; French, $100; Belgian, $100; Cana­

B IG PAY to sell onr Rubber Printing Stamps. Sam­ples free. Taylor Bros. & Co., Cleveland, O. 

AIR COMPRESSORS. 
THE NORWAL K  IRON WORKS CO., 

SOUTH liORWALK. CONN. 

dian, $50. 
Copies of Patents.-Persons dQsiring any patent 

issued from 1836 to November 20, 1866, can be snpplied 
with ofi}cial copies at reasonable cost, the price de­
pending upon the extent of drawings and length 01 
specifications. 

Any patent issnerI since November 20, 1866, at which 
time the Patent Office commenced printing the draw­
ings and specifications, may be had hy remitting to 
ihls office $1. 

A copy of the claims of any patent issned since 1836 
wili be furnished for $1. 

When ordering copies, please to remit for the same 
as above. and state name of patentee, title of inven- � 

tion , Ilnd date of patent. 
A pamphlet. contai:J:J.ing fuJI directions for obtaining 

United Slates patents, sent free, A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engraving8 and lables important to every pat­
entee and mechanic, and is a nseful handbook of refer­
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO., 

Publishers SClENTIFlC AMERICAN, 
S '2'  ParR Row, N e w  York • 

BRANCH OFFICE- Corner 0/ Ji' and 7th. Btmt8, 
Wqah.iflgtoi'l, D. C. 

© 1880 SCIENTIFIC AMERICAN, INC



(nsi d �  Palrfl, each' inMertion • • •  73 cents a line. Back ,Page, each i nserti on • • •  81.0U a line. 
(About eignt words to a line.) 

lngravings may head adver'tisements at the same rate per line, by measurement, as the letter' pres8. Adver'­tisements must be received at publication ojftce as early 
as Thursday 'llW'l'ning to appear in next issue. PI'"' The publishers of this paper guarantee to adver­
tisers a circulation of not less than 50,000 copies every 
weekly issue . 
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I 
� I R U B B E R P A C K I N C ,  I � == For E�nes, BOilers, Pnm,J,s, and all other '= 
E< eChani:e�T:rt'l:rth i:"::s been a ;.-

31 & 38 PARK now, NEW YORK. 

Columbia Bicycle. 
Bicycle riding I s  unsurpassed 

as a method of t r a v e l i n g ,  
whether for speed, sport, or re­
newal of health: The practica­
bility of the machine has been 
thoroughly tested, and satisfac­
torily proved, beyond question. 
Thousands are in dally use, and 
the num ber is rapidly Increas­
ing. The exercise is recom. 
mended by the medical profes­
sion as most beneficial to health, 
bringing into exercise almost 
every muscle of the body. Send 

stamp for 2�-page illustrated 
cat,alO'gue, containing price lists 

full information. 
THE POPE MFG. CO., 

87 Summer Street, Boston, Mass. 

UNDERSIGNED COMMISSION 

!�e':.'ie
B:ftafn����n

b!'If�:�f: I�ran��n�r�d 
t��s�r� 

lia, desire the exolusive agency for alI kinds of American 
novelties, Inventions, or !roods suitable for the above 
markets. All orders paid m cash. Address 

41 Basi.N&':.I�t� ·
E�C!·

L��r..��England. 

Pictet Artifi cial Ice Co. , Limited , 
P. o. Box 3083. 142 Gl'eenwich St., New York. 
Guaranteed to be the most eJ!!cient and eConomical of all 
existing Ice and Cold Air Machines. 

Establis11ed 1844. 

JOSEPH C. TODD, 
Snccessor to  TODD &: RAFFERTY; 

PA.TERSON, N. J., 

En[ineer and Machinist. 
anFJafiBg�'i.'::PM��e�?�te�I�! 
gines. BOllers, etc . Sole Agent for 
Mayher's New Patent Acme Steam 
Engine and Foroe Pnmps combined. 
Also owner and exclUllive manntactu. 
rer of 

. THE NEVI" 
Baxter Patent Portable Steam Engine. 

These engines are admirably adapted to all kinds of 
light pOwer for driving printing presses, pumping waterl .... wmg wood, ttrinding colfee, ginning cotton, and aI 
=f,����rrlo� 'fo�::l

: purposes, and are 

i\ Horee Power, 81110 1 1� Horse Po .... er. 8 1 90 !.. Horee Power. 2411 2� Hor8e Po .... er. 27 ,j 
3 HorBe Power. 290 4 Hor8e Pewer. 3 ;'5 0  8eD4 t@ dellCl'iptive CIrenlar. Addrell8 

.... O. TODD, 
. PAT E RSO N ,  N .  J .  

O r  N o .  1 0  BarClay St., New York. 

B L O W  E R .  (FORCED BLAST .) 

M i l l  Stones and Corn M i l l s .  
We � Burr Millstones Portable Mills Sniut Ma­

chines, P_ers', Mill Picks. Water Wheels; PUlleys, and 
GellriIllr speciaily adapted ' to Flour Mill s .  Send for 
catalogue . , , 

J. T. NOYE & SONS, Buffalo, N. Y. 

The attention of Architects, EJjg\neers, and Bunders 
Is called to thif.jith��\¥itIU,

ri!f'it8�':'�Ought 
It is believed that. were owners fully aware of the small 
dUference In cost which now exists between Iron and 
wood. the former, in many cases) would be ad0E::ted, 
�t':,"���a:O�s��e�.,oJd

o�iIr"!� ri�o�f 
of .fa: 

tafled information furnished to Architects, Engineers, 
. and Builders, on applioatlon. 

ELE_C T R I C  LI G II T .  
DYNAllO·ELECTRIC llACHlNE. · No. 1-. 

CANDLE POWER. 2,000. , HOltSE PQ WER. 1 1·2, 
P R I C E  $200, W I T H  C O U N T E R S H AFT. LAM P ,  $50. 

THE FULLER ELECTRICAL CO., 33 Na.ssa.u st, New York. 
H ARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPA N Y .  
W .  B .  FRANKLIN,V. Pns't .  J .  M .  ALLEN, Pres' t .  

J. B .  PIERCE ,  �ec 'Y .  

The Asbestos Packing Co . ,  
lIIiners and Jllannfaetnrers of Asbestos, 

El C> S T C> N', 1v.J: .A.. S S . ,  
OFFER FOR SALE : 

PATEN1.'ED ASBESTOS ROPE PACKING, 
..  " LOOSE 
.. . .  JOURNAL " 
..  ..  WICK " 
..  " MILL BOARD, 
" " SHEATHING PAPER, 

" FLOORI N G  FELT. 
" " CLOTH. 

A. PLANING MILL OUTFIT FOR SA.LE 
very low for cash. Will sell all together or each machine 
separate. All first-class machines, good order. 

J_ H_ KERRICK 111; CO., Indianapolis, Ind. 

ROOFI NC. 

WOOD S(\LE SHOES. 
The cheapest, most durable, 
warm, good lOOking, and tho­
rO�hlY Waterproof shoe. Par. 
U����; ":�flt�'!.��s �fl::�:! 
ers . Send stamp for circular 
and price list. 
CHAS. W. COPEJ�AND, 122 Summer St. ,  Boston, Mass. 

BUY NO BOOTS OR SHOES 
Unless the soles are protected from wear by Goodrich's 
Bessemer Steel RfAJets. G'Uaranteed. to . <>Utwear any other 
sole. All dealers sell these boots. Taps by mall for 00 
cent:l':r����8jj��fr� ft�g:J'�t�[';' #c:r�:sre���ss. 

WM. A. HARR IIi. 
PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only buildel' of the 

H ARHIS-COHLIISS ENGINE 
With H arri8' Patented Improvements, 

fl'om 10 to 1,000 H. P. 

PREVENT SLIPPING.  The 
handsomest, as well as the safest 
Carriage Step made. Forged frombest 

and formed with a sunken panel, 
WhiCh, IS " e

.
cureu a plating of richly 

moulded rubber; Durability war­
ranted. Send for illustrated circular. 
Ihbber Step l4'f'g Co" Boatoll, 14m. 

NOVEL, B EAUTI FUL ,  PRACTICAL .  
Walter's New Method of car�t�f1ne Stalrways. Send 
for circular to 1227 G&iJ.i A:enu�-JC.ta'.:t�'i:'!lt, Pa. 

Pyrometers. ���n:hti�lnjrn!'t
e��ipe

ol 
Boller Flues, Superheated Steam, Oil StillS, etc. ' 

" HENRY W. BULKLEY, Sole Manufacturer, 
14,9 Broadway, N. Y. 

SHEPA RD'S CEI,EBRA1.'ED 

m Screw Cutting Foot  La the ,  
Foot and Power Lathes, Drill Presses, 
�'ft<:'���:,:'�,

a6ht"':S����d�:i':�T�\: 
��M�J�g�f ��fKt�rsio�t�te��s 

fg� 
artisans. 

H. I,. SHE PARD & CO.,  
'"""�1"!"!,,,!,,!!!�.S31, 333, 385. 111; 33b':Y�f!Ir.:-S�t

o�:r:�t, 

:f�:!�tJ'lr�r
t::��f��'tutpp��o�!f:�;��::' Filter for rain water, for use or for sale, should AN Y  O NE wishing to make a cheajl and perfect 

Agents Wanted. T. NEW, 32 John Street, New York. 
send a potaitl��ag'W::i�'l;t. , Cincinnati, O. 

THE MACKINNON PEN OR FLUID PENCIL. 
Partienlara mailed Free. � _.... MACKINNON PEN CO.,  -iii1,I 200 Broadway ,near Fnlton IIt • • N. Y.  

W ANTED, .AGE�TS. SP�BE THE CRUTON AN�8A� THWoelis 
We want agents to sell the world renowned WIl80n 08. D rIVe n or T b 
cUlating Shnttle Sewing Machine .. in nnoccupied furnished to large consumers of Croton and Ridgewood 
territory, to whom we are prepared to offer extraordinary Water. WM. D, ANDREWS & BRO., 2S5 Broadway, N.Y., Inducements whereby from one to six thousand dollars wbo control the patentforGreen'sAmericanDriven Well_ 
a year can be made. There never was a better time to 
engage in the sale of sewing machines, .... all themaohlnes 
made in the past twenty years are wearl:lig out, and must 
be replaced. For terms and further p!l.!'t;fcnlars, address 
WILSON SEWING MACHINE CO., CHICAGO, ILL. 

T E L E e R A P H ��UW��J!�losu��lies. 
C. E. JONES & BRO., ClNCINNAFI, O.  

B I B B'S SUPPLIES F 
Celebrated Orfg!� 
BALTI1IORE 

FlRE·PLACE HEATERS 
To warm upper and lower f9Oms. 

The handsomest, most ecoDomica.1 
Coal Stoves in the world. B. C. BIBB &; eON 

Foundry Office Bnd SalesrooDlll, 39 and 41 Light Street, Baltfmore, M4. lUo:rs:a��AOir!t��s. 
I 4 S T O P  0 R C A  N S ,  
S U B B A S S ��� °il�.fJ:.np"i63� 
Pianos, l!Ii123 and upward!. sent on trial. Catalogne 
free. Address DANIEL F. JSEATTY, Washlngton, N. J_ 

JOH N R.W'HITLEY & CO. 
European Representatives o f  American Houses, with 
First-class Agents In the prlncipal lndustrial and IIgricul­
lural centers and cities in ]JuroI>!!. London, 7 Poultry, 
E. C. Paris. S Place Vendome. Terms on application. 
J. R. W. 1I1; Co. purchase Paris goods on commission at 
shippers' discounts. 

DROP HA MMERS. 
STILES & PARKER PRESS CO., Middletown, Conn . 

BIJ3!IS' 
LIQmD PAINTS, ROOFING, BOILER COVERINGS, 
Steam Packing, Sheathings, Fireproof Coat ings, Cements, 

8BND J70B SAMPLES, ILLUS'l'BAT.ED P.AMPllLBT, AND PltIOB LIST. 

H. W. JOHNS lII" '" CO., 8'1 JlUIDEN LANE, N. Y. 

M A C H I N I STS'  TOO LS .  
NEW AND IMPROVED PATTERNS. 

Send for new Ulustrated catalogue_ 

Lathes, Planers , Drills ,  &0. 
N E W  HAVEN lUAN V F AC'.'URING CO.,'  

N ew J l aven. Conn. 

o:z:o:a:::5l ::N':ETW" 
P ·U L S O M ET E R 
Is Dlore economical in points 
0' original cost, expense :Cor 
repairs and running expen_ 
sos, than any other Steam 
Pump in the World. 

Simple and compact, with no machin­
ery whatever to oil, or get out of order. 
it stands at the head cf aU meaDS 
of elevating water or other ' 
liquids by steam. It needs 
no ,killed labor to Zook aftei' it_ 

Send for book giving full 
description, reduced prices 
and many letters of com­
mendation from l e a d i n g  
manufacturers and others 
throughout the country who 
using them 

PULSOMETEB STEAM PUMP Co., 
Sole OWllel'l or Hall'. Patea.t1 in tho U. 8 .. 

181,615 to 1&1,"3, both inclusive, and the 
N E W P U L8 0 M E T E R ,  

OfIioe, No. 83 John St., 
P. O. BOll: No. 1533. New York City. ' 

"R.1I!'l<mJ>'ll! 

E M E R V W H E ELS and C R I N D I N C M ACH I N ES. 
00 THE TANITE CO., 

Stroudsburg. Monroe County, Fa. 
Orders may be dlrected to,.us at  any of the following addresses, at each cf  

' which we carry a stock: 
'
London, Eng., 9 St.' Andrews St., Hol- St. Lonis, 209 North Third St. 

born ViI¥,1.uct, E. C. St. Lo
'
uis" Sl1 to 819 North,Second St. 

Liverpool, En If., � The Temple, Dale Cincinnati. 212 :West Second St. 
St. Indianapoli8, Comer Maryland and 

SydneY, N. S. W., 11 Pitt St. Delaware Sts. 
New York. 14 Dey Street. Loni8ville, 42'1 West Main St. 
Philadelphia, 11 North Sixth Street. New Orlean8, 26 Union St. 
Chicago. 152 and 1M Lake St. San Francisco, 2 and ' CalIfornia St. 

[$EPTEMB�R · 4, 1 880. 
ERICSS�N'S N EW M OTOR.  

E R I CSSO N ' S  Now Caloric Pnmpill[ En[ino, , FOR 
DWELLINGS AND COUNTRY SEATS. 

Simplest, cheapest, and most economical..r.umping engine 
i'6sgfu�:I��'l.le�rll;��g·fO�����8��:'ti��rate. 

DELAMATER IRON WORKS 
c. H. DELAMATER & CO • • Proprietors. 

N o. 10 Cortlandt Street, New York , N, Y. 

Pond's Tools, 
:£n� llle L athes. Planers, Drl",8, dc e .  

DAV ID  W. POND ,  Worcester, Mass. 
B. W. PAYNE &; SONS, (JORNING, N.  Y. 

KS'T'� ..... nx.Ia::l3[ED 1840" 
Patent Spark-Arresting En­
gines,mounted and on skids. 
Vertical Engines with wro't 
boilers. Eureka Safety pow­ers with Sectional boilers­

be expJodod. All 
utomatic Cut-Offs. 
1 5 0  to $ 2 , 0 0 0 .  
for Circular. State 

where you saw tbis. 

$ 7 7 7 A YEAR and ex""nses to lIgents. Outfit Free. 
Address P. 0_ VICKERY, Augusta, Maine. 

USE FUI� FOR FA RME RS. 
The patent RegulatiW! Clevis, patented by Elias Evans, 

of Montgomery, Ala., is a most useful attachment for 
rl.:'��Pll���O���d�s

n=� �d������:��n :sn�o
u:�� l� 

plow cut a furrow of any desired depth. The clevis is 
strongTllght, and durable. State and county rl�hts for 
sale. erms low. A�'W'1�i01�.f:M.��¥:�y !OXla. 

OF THE· 

� ritntifi� �mtritau 
FOR 1 8 8 0. 

The lIIost Popnlar !lcleotlfie Paper in the World. 
VOLUME XLIII. NEW SERIES. 

Only 83.!l0 a Year, including po stage_ Weekly. 32 Numbeis n. Year. 
Thi8 widely circulated and splendldly lIlustrated 

paper is published weekly. Every number contains six­
teen pages ot useful information,' and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi­
tecture, AgriCulture, HortIculture, NatUral History, etc. 

A l l  Cla8se8 of Readers find in THE SCIENTIFIC 
AMERICAN a popular reswm6 of the best scientific in. 
formation of the day ; and it is the aim of the publisher. 
to present it in an attractive form, avoiding as much as 
possible ' abstruse terms_ To every intelligent mind, 
this journal alfords a constant supply of instructive 
reading. It ;s promotive of knowledge and progress In 
every community where it cirCUlates. 

Terms of Subscription .-One copy of THE SCIEN. 
TIFIC AMERICAN will be sent for 01'Ul year-52 numbers­
postage prepald, to any subscriber in the United States 
or Canada, on receipt of thl'ee dollars nnd twenty 
cents by the pUb!lshers ; six months, $1.60 ; , three 
months, $1.00. 

Clubs.-One extra copy of THE SCIENTIFIO AMERI­
cAN will be supplied grstis for every club of jive 8'lIbscribers 
at $;1.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SCiENTIFIO AMERICAN SUPPLEMENT will be sent 
for one year, postage prepald, to any subscriber in the 
United !!fates or canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Mon.". carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
Bstray, but Is at the sender's risk. Address all letters 
and make all orders, drafts, etc . ,  payable to 

M U N N  & C O . ,  
37 ,  P a r k  R ow, N ew York. 

To Foreil'� ·Subs��ibers."':Under the facilities' of 
the Postal Union, �he SCfENTIFIO AMERICAN is now sent 
by post direct from N ewYork, with regularlty, to subscrib. 
ers in Great Brttaln, fudia, Australia, and all otiler 
British colonies ;  to France, Austria, Belgium, German), 
Russia, and all other European States ; Japan, Brazil. 
MeXtco, and all States of Central and South AmeriCa. 
Terms,when sent to foreign countries, Canada excepted, 
e4, gold, for SCIENTIFic AMERICA", 1 year ; ,9, gold, for 
hoth SCIENTIFIC AMERICAN and SUPPT.EMENT for I 
year_ , Thls includes postage, which we pay. Remit bT 
pOstal"order cr draft to, order of Munn 111; Co., 87 Park 

, Row, Ne. f YQrk; 

THE " SciEmtific American " is_ printed Wlth CHAS_ ENEU JOHNSON & CO. 'S mK. Tenth and Lom· 
bard St •• , Philadelphia, and 50 Gold St. New York. 
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