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THE PICTET ICE MACHINE.' 

Ice machines are commonly classed with reference to the 
mediums they employ for abstraction of heat, hence they 
are distinctively known as air machines, ether machines, 
ammonia inachines, and so on. A more 
logical and . simpler classification, how
ever, is to refer them to but two general 
classes, namely, machines which involve 
the use of a volatile liquid or freezing mix
ture, and those which do not. Under the 
first heading would be grouped ammonia, 
ether, and like machines, under the latter 
only those wherein air is compressed, then 
cooled without expansion , and finally ex-
panded, thus causing the abstraction of 
large quantities of heat. It is not deemed 
necessary here to enter into the relative 
advantages and disadvantages of these 
various different devices, inasmuch as the 
subject is open to considerable argument 
on both sides. 

The ice machine, or rather' the system 
of artificial refrigeration, invented by M. 
Raoul Pictet, is based upon the refriger
ating properties of .anhydrous sulphurous 
oxide. This substance is a colorless. liquid 
having a specific gravity of 1'6, and re
maining fluid under a pressure of from 2 
to 3 atmospheres. When allowed to es-
cape in air. it vaporizes rapidly, producing 
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in copper cylinders each holding about 200 Ibs. , and the 
cost of the material delivered in New York is about 65 cents 
a pound. 

The manner in which the system operates will be clearly 
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that at one stroke the gaseous oxide is aspirated through the 
tube. B, and on the return it is compressed through the tube, 
C. Tube B connects with the refrigerator, D; tube C with 
the condenser, E. The oxide is introduced at the plug lock, 

F, and is drawn by the pump in the direc
tion of the arrow into the copper tubular 
refrigerator, D, the liquid filling the space 
between the tubes. Here vaporization and 
consequent production of intense cold 
takes place, and the temperature of the 
non-congealable mixture of glycerin and 
water which surrounds the refrigerator is 
so far reduced that water placed in the 
metal boxes, H, immersed in the tank be
comes rapidly frozen. The propeller wheel, 
shown on the right, determines a current 
of the glycerin solution through the tubes 
and thus hastens the refrigeration. The 
vapor of the oxide.is drawn out of the re
frigerator, as already noted, by the pump, 
carried through the latter, and forced into 
the space between the tubes of the conden
ser, E. Through ttte. tubes a cold stream 
of water is consta"y pumped, which de
termines the condensation of the vapors, 
and the re-liquefied oxide passes into the 
admission pipe and once more enters into 
circulation as already described. 

In the large illustration, Fig. 1. is re

a decrease of temperature of 1350 Fah. ,  and if a teaspoonful \ understood from Fig. 2, which represents the disposition of I ry now III 
of the liquid be placed in a wine glass of boiling water, the a small apparatus, such as is illustrated in. Fig. 3. At A is tank, which 
latter instantly freezes solid. It is imported from El pe, the compression pump, the valves of which are so arranged 

presented the arrangement of machine
operation in this city. Here the freezing 
is very large, is separate from the conden

[Continued on page 338.]  

THE P ICTET ICE MACHINE.-Fig.1. 
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THE CURE OF 'DIPHTHERIA. 

Dr. E. N. Chapman, of Brooklyn, N. Y. , has discovered 
an antidote to the poison of diphtheria, by which the per
centage of deaths is reduced to less than one in fifty. Statis
tics show that the percentage of recoveries in cases treated 
under the usual practice is about thirteen, or eighty-seven 
out of a hundred sufferers succumb to the fell di.sease. 

Diphtheria first· appeared in this country in 1858. Dr. 
Chapman, in 1859, lost several cases, and became distrustful 
of the regular methods. He had been using alcohol in the 
cure of ship· fever, and he determined, though contrary to 
all rules, to try it in aiphtheria. To his surprise, several of 
his patients recovered. He then tried quinia, and found it 
acted well, but not so quickly. At last he settled on a com
bination of the two, alcohol and quinia. and with these 
remedies, he claims that diphtheria is more amenable to 
treatment than many common diseases. In an epidemic, 
such as diphtherh, all are affected by the morbific agent; 
but a few only yield to it. Mature, vigorous persons have 
vitality enough to resist the disease. Children and weakly 
adults are its usual subjects. Dr. Chapman considers that 
there is, almost always, super-added a local and direct ex
citing cause, such as defective exercise, improper diet, dark 
rooms, damp houses, imperfect ventilation, and poisonous 
emanations from decomposing filth in privies, cesspoo!s, 
sewer pipes, etc. To such agencies the. strongest constitu
tion will soon succumb. The blood being deteriorated, its 
crasis is impaired and its vitality lowered; and then the 
sympathetic nerves, failing to receive due stimulus, waver 
in their efforts to carry on the animal functions. 

"All local treatment," he says, "is worse than useless. It 
ex1austs the nerve force and induces greater injection of 
.the blood vessels, thus favoring the exudation. 

"Alcohol neutralizes the diphtheritic poison, sets free the 
nerves of animal life, subdues the fever and inflammation, 
destroys the pabulum that sustains the membrane, cuts 
short the disease, conquers its sequelre, and shields other 
members of the family from an attack. Upon the subsi
dence of the fe"er, as is usually the case i� from twenty
four to thirty-six hours, a purulent secretion begins to loosen 
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that, in his long experience, he only·knew of one case where 
a drunkard had diphtheria. He generally gives the alcohol 
in the form of whiskey, 
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THE GEOLOGICAL RELATIONS OF THE ATMOSPHERE, 
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Valve. for Gas and Other Purposes; with 9 Mustrations. very considerable part in the chemical changes ever going 
Cast Iron Fronts for Buildings, and their Decoration. By JOHN PIOK- on in rock formations, whether actually at-the surface-as 
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ment of some kind. Decomposition sets in; and if there be 
a reiucible compound near it, chemical changes result. If 
the strata contains sulphate of iron,it is reduced to sulphide, 
commonly known as iron pyrites or false go)d. The reduc 
tion is effected by the carbon of the plant abstracting· the 
oxygen from the sulphate. The resulting carbonic acid 
either is taken up by percolating water and penetrates 
farther into the heart of the rock, effecting new changes, 
or it finds its way to the surface through some crevice, or by 
aid of a mineral spring. and once more mingles with the 
the atmosphere, to be perhaps again absorbed by vegetation 
and pass through a similar round of changes afresh. In 
many cases the action of the carbonic acid changes It metallic 
ore from an insoluble to a soluble compound, thus reducing 
the ancient crystalline rocks. The metals carried away by 
streams were deposited along their beds, and valuable beds 
of ore were formed. 

The atmosphere in the carboniferous age contained a much 
larger portion of carbonic acid. This has been gradually 
absorbed into the earth, until the amount stored in the earth 
is estimated at 6,620 times as much as there is in the atmos· 
phere, although the latter contains 1.250,000,000,000 .tons of 
carbon. All animal carbon is derived from the atmosphere. 
Say a tiger dines o� a cow, the carbon and nitrogen of her 
flesh have been obtained from vegetation, which.in turn ex
tracted them from the air; so that we have a kind of physio
logical "House that Jack built," "This is the 'l'iger that ate 
the Cow that devoured the Grass that absorbed the Carbon," 
etc. 

Any considerable difference in the volume of carbonic 
acid must result in diminution of animal life. Very little 
above the ordinary stalldard carbonic acid in air becomes a 
deadly poison to all warm-blooded animals. If diminished 
vegetable life would languish, graminivorous animals would 
die of starvatiol}, and finally t.he carnivora. being obliged to 
prey upon each other, would of course become extinct. The 
result would be a completely barren and desolate planet, 
perhaps in some degree resembling the moon. 

Oxygen is the next in importance as a geological agent. 
Percolating in . rocks, dissolved in rain water, it quickly re
acts on all oxidizable substances. Carbonates and proto
salts are converted to peroxides; sulphides are changed into 
sulphates, and sometimes alums are formed. 

Carbon and oxygen ·are thus antagonistic in their action 
on rocks and minerals, and are thus keeping �p·a circulation 
between the earth and the air. The carhon always reduces 
the oxides, and the oxygen replaces the carbonic acid of car
bonates with the same inveteracy. 

'l'he ammonia existing in the air is absorbed by plants, 
and by their decomposition forms nitrates. "And now," 
Mr. Hardman says in' conclusion, "it will be seen what an 
all-powerful agent the atmosp)J.ere we breathe i&. Without 
its aid we should know never a stratified formation, and 
would simply form a ball of truly primitive rock. We 
should have no coal, no metalliferous deposits, no rivers or 
seas, and no rain-consequently no denudation by rain and 
rivers-for the vapor of.waters could not ascend into empty 
space. We should have-but, last and worst of all, there 
would be no .. we. " Life would be impossible, and the 
earth would finally degenerate into a pale-faced moon." 
That this is probably her mission cannot be denied; and 
probably before Saturn and Jupiter have cooled down to a 
habitable temperature, the senescent earth .will roll throligh 
space-cold, void, and airless. 
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none whose years of labor equal theirs-have long since An approximate estimate of the cost of such works, with running past the opening of the lower closet, would be apt 
earned the public gratitude for their good works. To Mrs. five compound steam pumping engines of the most approved to suck its trap dry, and to prevent this a separate ventila
Hale was largely due the successful completion of Bunker kind, with their boilers, fixtures, and buildings to pump one ting pipe is run from the traps of the lower closets to a point 
Hill Monument. She is the inventor of Thanksgiving day, hundred million gallons of water per day at $9,500,000, ex· in the ventilator above the upper closet. In this manner all 
for she first suggested the idea of an American nati�nal elusive of the right of way, which would not cost much, as foul gases at once paSs upwards and empty at the top of the 
thanksgiving in 1846, and her efforts toward the advance- the conduit would be mostly underground. Much of the house. In several houses where malarial disease had been 
ment and education of women have been untiring and fruit- tunnelling could be done without disturbing the surface. frequent, since the introduction of this plan the residents 
ful with beneficial results. Both herself and her associate The principal and only damage would be the surplus earth have been free from all disease due to blood poisoning. 
may look back with justifiable pride over the 571 numbers left in places. As the conduit would follow the low lands, .. • • I .. 
of the Lady's Book, which they have prepared, in the con- their drainage would mitigate damages. I BREAKAGE 01' A STEAMBOAT BEAM:. 

sciousness that their labors have tended always toward the .. ••• .. I The Harlem, a passenger steamboat plying between New 
promotion of education. culture and refined'taste. 'TEE GREEN CORN CASE. York and Harlem, recently broke the working beam of her 

.. ••• .. The celebrated "Green Corn Case,'Y which was argued tlngine. The break took place between the eye of the main 
WATER SUPPLY ]!'OR NEW YORK CITY. last September in the Circuit Court at Baltimore, before link and the main center of the beam. The beam is of the 

The last plan submitted to the Special Committee on Wa- Judges Bond and Giles, has recently been decided, and the usual American type, having a cast iron skeleton frame 
ter Supply for New York city is by a Brooklyn engineer, bill for the injunction dismissed. This case was an appli- bound round with a strap of wrought iron . •  The fracture of 
who claims a cheaper mode of getting water than by going cation by.John Winslow Jones for an injunction against the lower part of this strap shows that a flaw has existed 
fifty or sixty miles for it. His plan is the construction of it Louis McMurray, of Baltimore, for an injunction to prevent for some time but was not perceptible, being covered by a 
close canal or conduit, on a low level, of sufficient width him infringing the re-issued patent No. 7,061 (original patent vertical strap. The fracture of the cast iron skeleton frame 
and depth, commencing at Harle::n river, running through No. 35,274), covering a process of canning green corn, and! and the upper part of the wrought iron strap'showed a good 
.Westchester, following the lowlands and keeping the depth re-issue No. 7,067 (original patent No. 34,928), for the pro· I quality of iron, the former being of a gray color and close 
below the well level. This conduit, he states, would al ways duct of said· patented process. The original patents were grain, and,the latter of a fibrous nature. The rectangular 
be full of the purest water, supplied from the great under- declared invalid by the Supreme Court of the United States. cross section of the strap, where the flaw is, and where the 
ground water basin of Westchester, and would in its course They were then surrendered and the re-issued patents ob- break first commenced, is in size 5 by 31 inches. The length 
intercept all the springs and streams. Having studied the tained, which formed the basis of this suit. The complain- of the beam is 15 feet 6 inches by 8 feet wide. 
water supply of Brooklyn he was led to make a proposal to ant avers that the decision of the Supreme Court was given The point of interest is the fracture of the wrought iron 
furnish that city with a future supply at a much cheaper agajnst him because of his" defective specifications," which strap where the flaw is, and the iron shows crystallization. 
rate than could be obtained by building reservoirs, and he have been cured by the re issues obtained since the decision As the flaw was concealed from view it becomes a matter of 
thinks the same plan would be applicable to New York, referred to. The circuit judges, ' however, in the present case, speculation how long it has existed, and whether it resulted 
although the soil is very different. The soil of Long Island have a different opinion of the Supreme Court decision than from inferior iron or from crystallization gradually taking 
is of such a nature that it readily absorbs all the rainfall. that entertained by the plaintiff, and state that, "while we place as the result of constant vibration. The excellent ap
What streams there are come from springs fed from the are of opinion that the' decision of that court is much broader pearance of the iron in the upper part of the beam strap 
higher grounds. The soil of Westchester is different from than the complainant admits, and that it goes to the whole seems to indicate that the iron when first put round the skel
that of Long Island; it is harder and more compact, and invention then and now claimed by Jones in the patents we eton was all of good quality, and that a change Look place 
much more of the raiufall runs off the surface; that which are here considering, and that it determines that both the in the lower half or some portion of it. 
is absorbed remains longer in the soil. Hence a long process and product now Claimed by Jones was the inven- The experience as to iron undergoing a gradual deteriora
drought would not affect the wells in Westchester as much I tion of Appert, in France, and Durand, in England, more tion under certain circumstances is too universal to be dis
as those on Long Island. The Brooklyn conduit, which car- than sixty years ago, and held that Jones' patents were void credited. The multitude of theories put forth to account 
ries the water to the pumping wells, was built as low as pos- for want of novelty, and not merely invalid for want of a for it bear witness to the fact, although an explanation of 
sible in order to collect the water from the different springs, proper specification and description of Jones' claims, never- the phenomenon is still required. Mr. Roebling, the late 
yet built above the well level; and by extending it, suffici- theless, since the Commissioner of Patents has issued the distinguished engineer, assumed that the drawn out fiber of 
ent elevation to the mile was given to impart the necessary patents to Jones, we would give him the benefit of them wrought iron is "composed of an aggregate of pure iron 
current to send the water to the pumping wells, till now, in could we discover in what respect they differed from the threads and l eaves, enveloped in cinder. Wrought iron thus 
seventeen miles, it has risen above the springs and no more originals, which the Supreme Court has decided were void. becomes brittle under long· continued vibration under ten
water can be obtained without building reservoirs, or adopt· There is no essential difference, however, between the pro- sion, because the iron threads and laminre become loosened 
ing the plan he suggests. The conduit for New York was cess described in the first patent and the re-issue. The first in their cinder envelopes." 

' . 

built high in order to get an elevation without pumping, and recites that, after some difficulty found in preserving green 
' 

.... I .. 
was carried back forty miles to, the high ground of the corn without drying, the inventor removed the corn from The Northern Llght8. 

Croton, passing many streams and getting no advantage the cob and boiled it, but that by this process the corn, be- The Finland observations of northern lights in the years 
from the many valleys in its course, or from the great water ing broken by removal from the cob, dissolved out the 1846-1855, numbering 1, 100, have recenily been compared 
shed lying within thirty miles of New York-resources suf- juices and made the corn insipid, and then he finally removed by M. Fritz, in the Wochen8chrift fur A,8tronomie, witlJ. 
ficient, if improved, to give an abundant supply for all time. the corn from the cob, packed the kernels in cases, hermet- auror�ol phenomena of the same period in all other ,regions. 

It is contemplated to build more reservoirs on these high ically sealed them, and boiled them until' the corn was This comparison leads to results which are interesting as 
elevations at a cost of $10,000,000, and to build a new con- cooked. " The Supreme Court, in the case of Seweli 'V8. bearing on the theory of the phenomenon. The table shows 
duit between New York and Croton Dam at a cost of $10,- Jones, says this is not new. Complainant, iIi his re-issue, that of 2,035 days of the months August to April, on which 
000,000 more. In regard to this, he says, to keep building states he pursues another plan, whereby he,separates and northern lights were seen, 1,107 daYR were days of northern 
expensive reservoirs on these hIgh elevations is a waste of retains the nutritious and edible parts of the corn, boiling light for Finland. On 794 days northern lights were visible 
public money, and will naturally prove a failure as to a them in a liquid of their ownjuices. No one ever cut green simultaneously in America, and mostly also in Europe ; on 
futurii supply, for, as the line i3 extended, it must keep ris- corn from a cob who did not do exactly what this claim de- 101 days only in Europe, and on 212 days only in Finland. 
ing, although 3;�r�ady it is above the' springs. What water scribes, and no one under the process descnbed in the pat- They were on 958 days visible in Europe and America, and 
may be obtained in this way is from storm flows, collected ent, which requires the corn to be removed from the cob, not visible in Finland. The conclusion is thus reached that 
during the time of freshets, and retained in their shallow could so remove it without breaking the kernels, and when a large portion of th'3 polar lights have no very great exten
basins, stagnant pools, exposed to the rays of the sun and in- he cooked it in a can, as the patent required, he would find sion, or that the causes producing them must often be of a 
fected by vegetable decomposition, with no circulation what- necessarily more or less of the juices with it. The process very local nature, while in another portion of the phenomena 
ever until it is let off into the conduit, thus distributing the described in the l'e-issue is substantiitIly that of the original the regions of simultaneOUs appearance are very considera
seeds of malaria. The best place for reservoirs is where you patent. But if we admit there is something new and pat- ble. The number of those phenomena which are limited to 
can get the purest water, and that is at the foot of the hills. entable in the re-issued patent, which was not in the original. Finland is very small. With the increase of frequency of 
Here not only the surface flow is got, but as much more pure the patent is void, because it is not for the same invention the phenomena, at the time of maximum, their numb.er ob
spring water, filtered through the upper 

·
lands. The expense as the original. * * * * It cannot, therefore, be claimed served in Finland and America on the same day increases ; 

of pumping will not compare with that of building costly that the re-issued patent contains anything which the origi- while those observed in Finland and only in Europe, or those 
reservoirs on such high elevations ; but, even if it did, the nal did not, and the original, says the'Supreme Court, is in Finland only, decrease. These relations correspond to 
sanitary advantages would more than compensate. As the void for want of novelty." The patents also described the the known law, that with the frequency the intensity and 
land naturally rises from Harlem river, a conduit could be use of a curved knife to remove the corn from the cob, but extent of the polar lights also increase. 
built on a slight elevation to the mile, of sufficient width this does not appear to add any novelty or patentability to .. .. I • 
and depth to bring to the city as much water as would be the alleged invention, for the knife differs nothing in prin- ¥eUow Fever IllCectlolllJ, 

needed for all future time. The water in the canal would ciple and little in construction from some styles of spoke- Many medical men hold that yellow fever is not infec
be spring .water and a running stream. The pumping engines shaves or paring knives, and even if the validity of these tious. Mr. Jasper Cargill, of Jamaica, W. I. , relates, in the 
could be placed at the Harlem river, and pump directly into patents could be admitted on reference to this point, the Lancet, several instances which came under his notice in 
the pipes, under pressure, giving the water sufficient force to court could find no evidence that the defendant, McMurray, which there would be no doubt whatever that the disease 
carry it into the top story of the houses on Murray Hill, has infringed them by using the knife of complainant, liut, came from infection. The sufferers were colored people 
leaving the old aqueduct, with its reservoirs, to supply the on the contrary, the proof shows that he used a different fully acclimatized to the Jamaica climate, so that there was 
lower portion of the city. knife entirely. For tbese and other objections to the com- no pobability of the fever having bred in themselves; be-

In brief, the plan is to have one main conduit, commenc- plainant's case, the bill for the injunction was ·dismissed. sides the place of infection was very clearly ascertained. 
ing at a point west of King's Bridge or east of Central with costs. Numerous otber suits have been entered by •..... 
Bridge on the Westchester side of the Harlem river, extend- Jones against other parties in New York, Boston, Portland, Lead Explo8loD8. 

ing up through Westchester, with lateral branches, running Chicago, and other parts of the COllJ;ltry, which will prob- Many mechanics have had their patience sorely tried when 
right or left as the nature of the ground may indicate ; ably be influenced to a considerable extent by this decision. pouring lead around a damp or wet joint, to find it explode, 
smaller ones to be built in each of the different valleys, and .. ••• .. blow out, or scatter from the effects of steam generated by 
a cross tunnel made to intercept them all. By this means a HOW TO ItAXE HOlIES HEALTHY. the heat of the lead. The whole trouble may be stopped by 
large amount oC water could be obtained, and the conduit Most-cases of infectious diseases have, in addition to the putting a piece of resin, the size of the end of a ml:m's thumb 
could be extended according to the growth of the city. The common epidemic influence, a direct exciting cause. This i,nto the ladle and allowing it to melt before pouring. 
main conduit at the commencement would not be less than will be found, when contagion is excluded, to be poisonous .. , • , .. 
twelve feet in diameter, or of sufficient capacity to deliver emanations of some kind in the house, or on the premises, THE famine in India has qmtdrupled the death rate in the 
two hundred million gallons daily ; it could be diminished or in the drinking water; in cities generally sewer gas. Dr. city of Madras. The death rate in July was 1;150 weekly. 
as extended. The side walls of the conduit would be of Chapman, of Brooklyn, to whom we refer in another ar- During the week ending August 17th, 1 ,051,000 persons 
heavy stone laid dry, backed up with small ones, the bottom ticla, after experiments, has settled 'on the following plan were receiving relief in the Madras presidency. . In thirteen 
paved with cobble stone, the top arched with brick laid in as a sure relief from sewer gas : 'The soil pipe run- affected districts the annual ,death rate in the week was equal 
cement. The pumping wells and buildings could be erected ning from the cellar passes through the ho-qse and opens to 483 per 1,000, signifying that if this rate continued for a 
on the New York side of the Harleroriver.: the river to be into the kitchen flue at the top story. The pipe should year scarcely more than half the population'would survive. 
tunnelled with either an iron or a b�'ick tunnel of the same be four mches in diameter. ItwiUbe .freely ventilated ... 4 • I .. 
dimensions as the conduit,the top to be twelve feet below low by the draft of the :flue. Into this soil pipe or venti To COAT iron with emery, give the metal a g()od cp�t of 
water mark. All the overflow would empty into Harlem lator, the waterclosets and basins on the different floors oil and white lead; when this gets dry and. hard , appli a 
riv:er. empty through traps. The water from the tipper closet, mixture of glue and emery. 

. 
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[Oontinued from :for8t page.] Also the advantage of the pressure of vapor pf the oxide at 1 conveyed to the rolls by a carrier worked from the mill, ;on. 

ser, and its refrigerator holds about ' 1, 700 lbs. of oxide. 650 Fah. , namely, 52 lbs. , instead of the very low pressure siRting of chains on a series of wooden rollers. 
The non·congealable liquid is a saturated solution of chloride of chymogene, 12 to 17 Ibs. , which results constantly in the .. , • , • 
of magnesium, which has given better results than the gly· pumpS using the latter working almost in a vacuum. The Vltallty oC Ant8. 

cerin and water mixture. The tension of the oxide vapor disadvantage on the other hand of the high pressure of am· Several interesting observations have been made by the 
varies from 14 '7 to 13 lbs. about, and on the return stroke monia is obvious. Rev. H. C. McCook on the endurance of extremes of heat 
the gas is compressed to t or !- its original volume, having For further information address the Pictet A rtificial Ice and cold by ants. This year a formicary of F. pennsylvanica 
its temperature raised to 2000 Fah. The cold water current Company, room 51 Coal and Iron Exchange Building, cor· was cut from an oak bough and exposed out of doors to the 
reduces this temperature to about 610 at the ontlet, and then, ner Courtlandt and Church streets, New York city. rigor of a mountain winter, and survived. A number were 
under the pressure of from 3 to 3! atmospheres. the gas reo .. . . , .. dropped separately upon ice, and were found alive after 
turns to liquid state. Wheu the ice in the freezing boxes is K e eping Fruit Fresh. forty·eight hours, each in a little depression. F. r1ffa was 
formed, the workmen, by means of the crane shown in Fig. The following is said to be a good process for keeping found active in its formicary at 340 F. , sluggish at 30'. The 
1, which moves around an axis in the center of the large fresh fruit through the winter : Mix rosin 2 lbs. , tallow 2

1
: extreme of heat seemed also to be endured by F. pennsylvan

tank, lifts out the boxes one by one. and dips them in hot ! ozs. , beeswax 2 ozs. , slowly over a fire in an iron pot, but ica >, they did not suffer at all from the heat of stones wall· 
water, so that the block of ice ing in a camp fire, baving been 
within may become detached. driven into this position out of a 
The block is then removed and burning stump. A community 
the box, replenished. with fresh ;;;;;;::=:;;::=:=:::==�==f'� of agricultural ants (M. molefac-
water, is replaced. The pressure 

--1-- .<: ien8) lived in a mound upon 
in the condenser, we are in· which some smiths in Texas 
formed, does not exceed 35 to 37 made their fires for heating wa-
lbs. per square inch above atmo· gon tires. Numbers of ants 
spheric pressure-the average were seen at work by Dr. Lin-
absolute steam pressure in the cecum, cleaning out the entrance 
engine cylinder is 30 lbs. maxi- " to their city, before the entire 
mum. No difficulty is expe- extinction of the fire just used 
rienced in keeping tight joints, for heating tires. They had 
and the loss of oxide per week learnt all about the fire, and 
does not exceed t lb. The mag- knew how to work in and around 
nesium chloride or glycerin Bolu- the dying embers without inju-
tion rarely needs renewal and is ry. A quantity of mason ants 
always cheap. (v.ariety of F. rufa) observed by 

It is claimed that 1 lb. of acid Mr. McCook were accidentally 
by volatilization produces near- flooded under five inches of wa-
ly 1 lb. of ice. From the appa- ter, and they appeared to be quite 
ratus illustrated. in Fig. 1 the dead, and floated about in this 
following data have been ob- condition for many hours. But 
tained : Average horse power of subsequently most of them reo 
engine, 73 to 75, of which 23 covered full activity. In Texas 
horse power is used for the con- Mr. Lincecum found that the 
densing pump, circulating pump, agricultural ants are seen in 
boiler feed pump, air pump, 'anJ great numbers in wells, forming 
acid pump. The quantity of ice a sort of floating mass as large 
produced was 18 to 20 tons in as an orange, clinging together. 
twenty-four hours ; coal burned, In this condition they get drawn 
2t tons per day; the average pro- Fig. 3.-THE PICTET ARTIFICIAL ICE MACHINE . up in the bucket, and though 
duction of ice is claimed to be they may have been in the water 
from 9 to 10 tons per ton of coal. The cakes of ice measu!:'e l do not boil. Rub each fruit separately with pulverized a day or two, they are all found alive. Yet individuals can-
12 inches by 6 inches by36inches, .and weigh 83 1bs. each. :' chalk and dip it in the mixture. Hold it up for a moment not survive under water more than six minutes; and life 

The following data show the inflammability ' and lJxpl()si- to permit the coating to set, and pack away carefully in a in these balls can only be preserved by the mass revolving, 
bility of various substances used in ice-making. cool place. either by the continued struggles of the individual insects, or 

Names of substances 
used in 

ice-making. 

I " �; I �� I � I} � 'd .::t Z II � � &� CS I � .S fg S � � 'g � � ibl"te � ... ,, '  �. • ... � ... «1 't>:� 1l � ! �� � f;:g � . �..d I � � o  � w ..cl  CS �� � ..c1  c3 d Q;l d  £ � 

� cd � �.� !-S � ;s  .� ;: � ..... . �� w Pi,..., g � :! ..$ � 1 ·8.[� " .,� �� �� il� g i� � £ {j; {j; � ,Q ____________ �------�c �----
Chymog-ene, gasolene, and other I' 30 to 50 1 12 to 17 I 0'6 I 3'9 1 170 I, 663 

denvatives of petroleum* . . .  I Methylic etb.er* . . . . .  . . . . .  . . . . .  -6 90 1 '617 240 I 384 
Ammoniat . . . . . . .  . . . .  . . . . .  . . . . .  -30 120 0'76 0'59 900 i 511 
Anhydrous sulphurous oxide� . . .  I 14 I 52 1 1 '49 I 2'25'1170]392 

*Iullammable and explosible. tExplosible. �Extiugui.hes combustion, 
no}.explosible . 

The manufacturers furnish us the following estimate of 
maximum cost 
to produce 250 
tons per day of 
24 hours. Em 
ployees, $51. 00 ; 
oxide, at 4 lbs. 
per week, 37 
cents; oil; $2 ; 
coal, 22j- tons at 
$4.25 per ton, 
$105.63. Equi
valent to 63* 
cents per ton 
actual cost of 
manufacture. 

Estimating ca
pital at $250,000, 
and adding tax· 
es, office expen
ses, wear and 
tear, insurance, 
etc. , the total 
cost comes to 
$1.  05 per ton of 
ice. 

.. . . , . 
COMBINED ENGINE AND SUGAR CANE GRINDING MILL . 
. 

We select from Iron the accompanying cut of a com· 
bined engine and sugar cane grinding mill, manufactured 
by Messrs. Robey & Co. , of Lincoln, England. 

The mill is especially designed for small plantations. The 
rollers are three in number and are ' placed horizontally, one 
over the other two. These rollers are 20 inches in diame
ter and 30 inches long, and are keyed on to their respective 
shafts. On one end of these shafts are pinions, which are 
driven by a train of strong gearing actuated by the horizon
tal engine, which is of 8 horse power nominal, but capa
ble of working more than that power. The whole is fixed 
on strong foundation plates, by which arrangement the fit· 
ting up is much facilitated. For the sake of greater ease 
in transit, these plates are made in two parts. The cane is 

by an instinctive and orderly movement of the outer tier of 
ants.-Proc. Acad. Nat. Sci. , Philadelphia. 

. . . , .. 
Dorin&, Power oC M:agnu8, 

We have received from Mr. Charlesworth a preliminary 
note giving briefly a result of his study of the genus magilus, 
the remarkable testaceous gasteropod that is found immersed 
in the large hemispherical corals of the genus meandrina. 
The current belief, as set forth by Sowerby, Owen, Wood
ward, and other authorities in molluscan biology who have 
treated of this coral· inhabiting mollusc, is that magilus in its 
young state effects a lodgment in a crevice of a meandrina., 
and that as the coral enlarges the magilus extends the mar
gins of the mouth of its shell in the form of a cylindrical 
corrugated tube, the growth of this tube and of the coral 
proceeding tcgether pari pas8u, and consequently that there 

is no penetration 
of the coral by 
the magilus at 
all. Mr. Charles
worth. however, 
finds that magi
Ius not only 
drives through 
solid masses of 
coral in any di
rection with ap
p a r e n t l y the 
s a m  e facility 
thst the bivalve 
teredo tunnels 
masses of wood, 
but he finds that 
it even surpasses 
teredo in its pow 
er of suddenly 
reflectinJ' i t s  
shelland return· 
ing to the point 
from which it 

Attention is 
called to the ad
vantage of the 
l o w  b o i l i n g  
point of sul
phurous oxide, 
which is 14 
1i'ah. as com· 
Plkted with chy
mo�nei " which 
is 300 to 50·. COMBINED EN-GINE AND SUGAR CANE GRINDING MILL, 

. commenced its 
advance ; and 
this b e n d i n g  
back of the shell 
upon itself is not 
accomplished in 
such natural ca
vities as fre· 
quently prevail 
in large corals, 
but .in the solid 
coral. -Nature . .  

© 1877 SCIENTIFIC AMERICAN, INC



DECEMBER. t ,  1 877�] 339 
The Electric Light. Electrlclty Cor Sleeplessness. Sonp Kitchens. 

A special division of the Paris International Exhibition · That galvanizati. of the head has an hypnotic effect has. Aside from the question of establishing soup houses for 
will be devoted to electricity, so that all the systems of elec- long been known : hitherto, however, it has not been used the poor in large cities, the question of the minimum amount 
tric lighting may be tested comparatively. The electric to counteract sleeplessness. Vigoureux asserts (AUg. Wie of food at the lowest cost which shall be sufficient not to 
light continues to create the greatest interest in Paris. The maintain life merely, but health and strength. is a subject .()f 
experiments which WA mentioned some time ago have been frequent discussion at the present day, and in this connec� 
conducted during forty consecutive days at the Lyons rail- tion some extracts from Professor Voigt's report to the Mu� 
way station. A force of about 40 horse power is sufficient nich magistrates may prove of value. Professor Voigt's 
to keep going twenty-eight electnc lamps, each of which first problem was to determine the quantity of the chief 
gives a light Aqual to eighty gas lamps, and works with reg- constituents of food which a soup kitchen ought to give to 
ularity for ten and a half hours. The effect is splendid, the each person for a noonday meal. He decided that a grown 
whole of the station, except the waiting room, being lighted up laboring man required 59 grammes (910 grains) of albu-
d giorno. The question of economy, however, is not yet men, 34 grammes (524 grains) fat, and 160 grammes (2,569 
settled. It is not known whether the company will agree to grains) or carbohydrates. 

. 

pay a somewhat higber price in order to multiply the power From the reports of several of these soup houses in v�ri-
of its illumination. These experiments have been tried on ous parts of Genuan,y. and the bills of fare in them, he cal-
Lontain's system, a modification of Wilde's and Siemens' culated the amount ' of each substance �iven by them, and 
principle. M. Lontain has contrived to send the · current found to his dismay that none reached the required stand-
generated by an ordinary Wilde's machine into an electro- ard, and some fell far below. We 9'ive his table of results : 
magnetic engine-called a distributer. The central part be- Albunien. Fat. Carbohydrate. 
ing strongly magnetized by the current from a Wilde's ma- Required amount. . . . . . . . . . . 59 34 160 

chine, a number of electro-magnets are influenced by its Munich soup house . . . . . . . . . 14 3 32 
Leipsic Volk's kitchen . . . . . .  24 8 71 

rapid rotation, and in each of these an induction current is Dresden " " . . . . .  / .37 10 100 
generated. These induction currents are powerful enough Berlin 35 19 178 
to feed three electric lamps ; and as there are two series of EgestoriI's " in Hanover 35 8 110 

t I . I h' ld h . �l f d Eating Institute of Hamburg 41 5 133 we ve magnets, a smg e mac me cou , t  eoretical y, . ee Hamburg Yolk's kitchen . . . . 50 11 187 
seventy-two lamps. Actually, however, it feeds only twen- Oologne " " . . . . •  . 49 188 
ty-eight. Lontain uses a new regulator, whjch w()rks very Oarlsruhe eating house . . .  _ .  . 58 16 180 
well by the dilatation of a small silver wire. By its dilata- Here is evidently a shrewd exception, says Voigt. Even 
tion this part of the apparatus works a lever system, and if people are contented with the volume of the meal and 
brings the carbon electrodes into contact. The French feel sated, still they have not necessarily taken sufficient 
Northern Railway has purchased a number of Gramme nourishment for noon. Only a small ,rortion of the volks 
magneto-electric machines. They intend to uae them ·  at kitchens furnish a sufficient quantity for an old and feeble 
their goods tenuinus and stores. -Bature. beneficiary or pauper, namely, 40 grms. albumen, 30 grms. 

. .. . . .. 
A New Indicator COl' Alkalimetry. , 

E. Luck proposes to employ, as indicator for volumetric 
estimation of acids and alkalies, phenolphtalein, a new dye 
stuff, prepared by Baeyer by heating together phenol (car
bolic acid), anhydrous phtalic acid and sulphuric acid. In 
dilute aqueous or acidified liquidA this dyeRtuff is colOrless, 
but the addition of the slightest excess of alkali produces 
an intense purple red color, which is destroyed again by a 
trace of acid. For use, 1 part of phenolphtalein is dissolved 
in 30 parts alcohol, and 1 or two drops of this solution added 
to every 100 c. c. of liquid to be titered. If the · liquid is 
acid it becomes opalescent at first, but clears on stirring. 
One drop of dilute soda lye or acid is :qlore than sufficient to 
cause the change of color. 

• • • t • 
THE ROSS BURR STONE GRINDING lIIILL. 

The annexed illustrations represent the Ross burr stone 
grinding mill, which is adapted for the grinding of flour, 
corn meal, paints, spices, and other dry mate-
rials, besides printers' ink, chocolate, paste black
ing, and other substances of similar consistence. 
It runs· .... at high speed, is claimed to grind fine 
and fast, and to cQnsume but little power. The 
chief feature in the construction is that the 
grinding is done at the circumference and· near 
to the center of motion instead of by the flat 
face of the stone. 

Fig. 1 .  represents the mill with mixer attached, 
by which the materials to be ground are thor
oughly mingled before entering the mill. In 
grinding paint the addition of the mixer is con
sidered advantageous, the paint is thus kept cool, 
owing to the top of the mill being open so that 
the heat escapes instead of being absorbed by 
the paint. From the sectional view, Fig. 2, the 
internal arrangement of the machine will be 
clearly understood. The contents of the hopper 
are drawn down between the stones by the screw, 
A. The moving stone, B, is in the shape of a 
conical frustrum, and is attached to a vertical 
�haft which is rotated by the gearing shown. 
The outer stone is inclosed in the casing and is 
of a shape to receive the stone, B, in interual 
contact, adjustments of the latter being effected 
by the nut, O. As D is a small pipe to conduct 
the lubricating oil to the shaft bearing. The en
tire construction is simple and strong. The ma
nufacturers claim that the mill now grinds nine 
tenths of all the printers' ink made in . the coun
try, and submit to us records ·of numerous pre
miums received (notably two gold, seven silver, 
and two bronze metals from the American In
stitute) besides many excellent testimonials froin 
parties experienced in its use. 

For further infonuation address the manu' 
facturer, Mr. Oharles Ross, Jr. , 81 and 83 First 
street, Williamsburgh, N. Y. 

• ••• • 
Restoring the Color oC Lace. 

LACE may be restored to its original white
ness by first ironing it slightly, then folding it 
and sewing it into a clean linen bag, which is 
placed for twenty.four hours in pure olive oil. 
Afterwards the bag is to be boiled in a solution of soap 
and water for fifteen minutes, then well rinsed in lukewarm 
water, and finally dipped into water containing a slight pro
portion of starch. The lace is then to be taken from the bag 
and stretched on pins to dry. 

THE BURR STONE GRINDING MILL.-Fig. 2. 

fat, and 85 of carbohydrates, and none sufficient for a work
ing man. In most cases, to be sure, the carbohydrates are 
in sufficient quantity, but not the albumen. In most cases 
throughout the list the fat is lacking to a surprising extent, 
and it appears as if they were Ignorant of its importance : 
and yet a good suet s�p i� cfltved by the common people. 

In these institutions' it is evident that more attention has 
been p�id to ol!-eapn� than to the proper composition of 
the f0od ; it is ' just impossible for most of them to afford 
the necessary quantity at such 'low prices. It was only in 
Oarlsrnhe that the dinner came tolerably near the scientific 

' requirements. Such food was prepared there for 30 pfen-
l 'rige (7l- cents), and Professor Voigt's model recipe could be 

neT Med. Ztg.)  that he has daily obtained the finest results in carried out 'with twenty changes, iJi Munich, for that price. 
this direction, and has failed only in exceptional cases, as, Voigt also calls attention to the actual nutritive value of the 
for instance, when sleep has been disturbed or prevented by so-called relishes or seasoning, which impart an agreeable 
severe dyspnrea. His method is to place the broad, flat flavor to the food, and also to the animal gelatin to be ex
electrodes (carbon covered with chamois leather) on both tracted from bones and sinews, which protects the albumen 
temples, and allow the current of from three, at the most in the body from decomposition. The excessive use of 

THE BURR STONE GRINDING MILL.-Fig. 1 .  

five, Trouve's elements to pass for a, half or a whole minute. 
When the. application is made in the morning, the patient 
experiences a more or less pronounced inclill!ttion to sleep. 
Occasionally the effect of the galvanization is prolonged 
after the first night, for a night or two. 

bread and potatoes should be combated by the 
broad influence of these people's kitchens. 

In an able-bodied working man, the waste 
which should be supplied amounts to 118 
grammes albumen, and 265 grammes carbon, 
partially in fat and partially in the cal·bohy
drates. Of·the carbon not more than 209 grammes 
should be carbohydrates, or bread, potatoes, and 
farinaceous food generally, and 56 grammes as fat. 

The report concludes with Voigt's model re
cipes for the requisite amount of nutriment, b:J.t 
as these apply only to Munich, we will not j:epro
duce them here. 

The difficulty in prescribing any given regime, 
whether for health alone or for economy com
bined with health, is the great diversity of tastes 
which exists among every class and makes true 
the saying that " what is one man's food is an
other man's poison. " It is seldom the case that 
the system is benefited by an article of food not 
demanded · by the appetite, much less by food 
that provokes disgust or nausea, however per
fect it may be from a scientific point of view. 

Laundri es Spreading Disease. 

The London Lancet says that incidents con
firming the belief that diseases are spread by 
laundries are constantly reported as occurring 
in England and on the continent. Olothing worn 
by diseased persons or persons who have died 
of infectious disease are washed together with 
other clothes. The genus thus sown soon pro
pagate, until an epidemic is created, as has 
been several times the case. Too much care can
not be exercised in this respect. The clothing 
should either be burned or thoroughly disinfec
teo and washed apart. 

Cleaning Engravlngl!l. 

Put the engraving on a smooth board, cover it 
thinly with common salt finely powdQred ; squeeze 
lemon juice upon the salt so as to dissol"e a 
considerable portion of it ; elevate one end of the 
board, so that it may form an angle of about 45 
or 50 degrees with the horizon. Pour on the 

engravirl.g boiling water from a tea-kettle until the salt and 
lemon juice be all washed off ; the engraving will then be 
perfectly clean and free from stains. It must be dried on 
the board, or on SOUle SUlooth surface, gradually. If dried 
by the fire or sun, it will be tinged with a yellow color. 
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Our Wal!lhln�D. Correl!lpondence. 

To the Editor of the BcientijW American : 
Notwithstanding the delay of business and various em

barrassments resulting from the late fire, the receipts of the 
Patent Office for the month of October from all sources 
amounted to the large sum of $55,1 34.03, as against $53, 
147.82 received during the corresponding month of last 
year, an increase of $1,986.20. With two exceptions only, 
the receipts for the past month are largcr than those for the 
same month of any year since the foundation of the Offioe. 
The grants of patents during the first ten months of the year 
do not, however, correspond with this, as the issues of all 
kinds fall over 1,500 short of those of the corresponding 
months of last year. The following shows the number 
granted during the year up to and including the last issue of 
October: Patents, 10,924 ; reissues, 481 ; designs, 604 ; trade 
marks, 1,042 ; labels, 291 ; total, 13,342, as against a to.tal of 
14,886 issued during the same period of last year. 

PATENT MATTERS IN CONGRESS. 
Some attempts are being made to shorten the life of pat

· ents, by the introduction of bills in Congress to accomplish 
this purpose. One was introduced by Mr. Pridmore, which 
enacts that " Every patent shall contain a short title or de
scription of the invention or discovery, correctly indicating 
its nature and design, and a grant to the patentee, his heirs 
or assigns, for a term of seventeen years, unless the inven
tion be upon an agricultural, horticultural, or mechanical 
implement or tool, in which case it shall only be for a term 
of eight years, of the exclusive right to make, use, and vend 
the invention or discovery throughout the United States, 
and the Territories thereof, referring to the specifications 
for the particulars thereof. A copy of the specifications 
and drawings shall be annexed to the patent, and be a part 
thereof. And no patent shall be reissued upon any article or 
improvement thereof to which the limit of eight years ap
plies. " 

Another bill, introduced by �r. Oliver, provides that 
hereafter patents shall be granted for ten years only, but 
may be extended for a further term of ten years under the 
provisions of the law regarding extension of patents form
erly in force in extension cases. The total duration of any 
patent hereafter granted, however, must not exceed fifteen 
years. 

$tituiif i t  �uttti tau. [DECEMBER I ,  1 877. 
confer great advantage on the country by acting promptly, 000 bushels, but the Commissioner thinks that this year we 
by reporting a bill of some kind, intended to further the may be able to supply the entire British deficiency. 
objects of the association in the manner indicated in the ENGLISH MANUFACTURES. 
memorials, or by some more direct legislation. The State Department is constantly receiving reports from 

JUDICIAL CONSTRUCTION OF PATENTS. our Consuls, respecting the manufactures, commerce, etc. , 
An opinion of the Supreme Court of the United States of the people where they are located. The Consul at Leedf, 

has :recently been made public, which appears to be import- England, reports that our high tariff and home manufac' 
ant in view of the decisions of some of the circuit court turing have almost closed our markets against woolens and 
judges, who seem to think that the proper way to construe linens, which are their principal wares, the only demand be
a patent is by what is shown or hinted at in the specifica- ing for a small quantity of the very highnst class of woolens 
tion, rather than what is covered by the claim. The case to meet the demand of those people who will have foreign 
refeued to was an appeal from the decision of Judge Mc- goods no matter what price they have to pay for them. The 
Kernan of the Eastern District of Pennsylvania, made in a decline of their exports, and the means to be taken to regain 
suit brought by the Keystone Bridge Company V8. Phrenix their former supremacy in this regard, are now the leading 
Iron Company, for an alleged infringement of the first claim topics among the thinking people. Our Consul thinks that 
of Surville & Piper's patent of January 14, 1862, and the I no effectual remedy can be applied, but that British com
third claim of a patent issued to the same parties October I mercial interests must decline, and that American interests 
31, 1865. The point in controversy was the construction of will be affected in the inverse ratio. This is mainly owing 
the claims, which on their face appeared to cover only chord I to the perfection of our machinery, the style and finish of 
bars made, ?y upsetti

.ng the ends, when �he bodies of said i our goods, the resu�ts of the inventive genius of our coun
bars were WIde and thm. The defendants chord bars were trymen, together WIth the acknowledged fact that our arti
of cylindrical form, so far as related to the bodies, but their : zans will do a much larger amount of work in a givl1n time 
end3 were substantially like the plaintiffs', and the latter : than the English, which working together have not only 
took the ground that they were not limited to the wide and · shut out Bri' ish manufacturers from our markets, but have 
thin construction, but to any form of chord bars in which ' enabled us to become a formidable competitor with England 
the ends were upset like thllirs. Judge McKernan, how- for the trade of other countries. A somewhat similar report 
ever, construed their patent in the exaci terms of thBir comes from our Consulate at Lyons, France, which notes a 
claim, and as the defendants' did not make " wide and decrease in the exports to the United States for the year 
thin " bars, he held that thE'y did not infringe; but waiving ending September 30, 1877, as compared with the preceding 
this ground, he further held that the claim of the patent be· year, of $1,522,835, which is a decrease of 15 per cent. The 
ing for "the use " in truss bridges, Of chord bars construc- decrease in silk goods alone wad more than 20 per cent of 
ted in the manner described, the method of m'iking the the whole export of these manufacturers. An increase in 
same being disclaimed, and it appearing that the defendants the export of raw silk to the United States of over half a 
had only made and sold chord bars, that they only did what million dollars (more than the entire export of the previous 
they had a legal right to do, and did nOL thereby assume any year) is noted as showing the large increase of our own man
responsibility for the wrongful acts of others. From this ufactures. From our Minister to Holland we have a report 
decision the plaintiffs' appealed to the Supreme Court, who containing some refreshing items in these days of bank and 
affirmed the decree, but with reference mainly to the point insurance failures, from which if appears that there has not 
as to whether the plaintiffs' should be held to the strict been a bank failure in that country for forty years ; that the 
terms of their claims or not. Justice Bradley, who delivered paper money of the banks is equal to gold, and that, not
.the opinion of the ,Court affirming the decree, said that withstanding the rate of insurance does not average more 
" When a claim is so explicit, the court cannot alter or en- than one half of une per cent, there is no such thing as a 
large it. If the patentees have not claimed the whole of failure of a fire insurance company on record. First class 
their invention, they should have sought to correct their railroad travel costs only a cent a mile, and yet the roads 
error by a reissue. They cannot expect the court to wade pay good dividends, as pilfering officials are scarcely ever 
through the history of the art and spell out what they might heard of ; and when they do shock the nation by turning 

THE COURT OF CLAIMS. have claimed, but have not. Since the act of 1836, the pat- up, they are severely punished and for ever disgraced. Dis-
Senator Mitchell has introduced a bill extending the juris- ent laws require that an applicant for a patent shall not honesty of any kind 91' failure in business means public dis

diction of the Court of Claims of the United States, which only, by a specification in writir g, fully explain his inven- honor, and utterly debars from any future public consider
provides that, if the Secretary of War, Treasury, or Interior tion, but that he shan particularly specify and point out the ation. Four millions of people live within an area of 20,000 

Departments, or the Postmaster General, or any other official part, improvement, or combination which he claims as his square miles, and all appear to be happy, prosperous, and 
of the United States, acting under authority from the head own invention or discovery. This provision was inserted in contented; the secret of which appears to lie in the fact that 
of any executive department or bureau, has used, or here- the law for the purpose of relieving the courts from the duty all live within their income, and that industry and honesty 
after uses, in the public service, any invention upon which of ascertaining the exact invention of the patentee. * * * * are principles so firmly established that their violation is 
letters patent of the United States have been issued, by This duty is now cast upon the Patent Office. There his looked upon as an outrage on the national characteristics. 
means of which the public service has been or is improved claim is, or supposed to be, examined, scrutinized, limited, From the Bahamas the consular report seems to show that 
or berreftted, the Court of Claims shall be vested with full and made to conform to what he is entitled to. If the Office our high tariff on salt and pineapples has a depressing effect 
and exclusive jurisdiction in and over all such cases. It refused to allow him all he asks, he has an appeal. But the on our trade with that region, as these articles have been 
further provide·s that either the complainant or defendant courts have no right to enlarge a patent beyond the scope of hitherto the main export to the United States. The Consul 
may appeal to the Supreme Court of the United States the claim, as allowed by the Patent Office, or the appellate thinks that if our h,igh duties on these productions were 
within ninety days after judgment or final decree shall tribunal, to which contested cases are referred. When the abolished, an immense impetus would be given to the trade 
have been made by said Court of Claims ; such cases so ap- terms of a claim in a patent are clear and distinct (as they and industries of these islands, which would result in a 
pealed are to be preferred causes in the Supreme Court_ always should be) the patE'ntee is always bound by it. He large increase in our exports. Although it is not probable 

THE FRENCH EXPOSITION. can claim nothing beyond it. " The construction thus put that under our present t3riff any very great enlargement of 

The House Committee on Foreign Affairs are holding daily ;  upon the patent obviated the necessity of the court express- the trade will be effected, yet even at present American 

sessions on the matter of the bill for providing for American ' ing an opinion on the other point made by the court below, manufactures are surely and steadily taking tl:!e ground of 

representation at the Paris Exposition. The Secretary of namely, that the patents only covered the U8e of the chords the British, and the islands rely upon us almost entirely for 

State has sent a communication to the Committee recom- in question in truss bridges, and not the making of such breadstuffs, salt provisions, tobacco, sugar, ropes, paints, 

mending an appropriation of $225,000, and suggesting also chords, which is all that the defendants are known to have oils, liquors, boots and shoes, and, latterly, American cot

that the bill should contain a provision for transporting in- done. The court therefore affirmed the decree of the court tons are being exported. From our Consul at San Domingo 

tended exhibits from interior cities to the seabord. Rcpre- below, with costs. we have a detailed account of the alleged discovery of the 

sentative Hewitt has appeared before the Committee by in- The Supreme Court has also affirmed the decree of the bones of Columbus in the Cathedral there, notwithstanding 

vitation, and made some additional statements in advocacy Circuit Court for the District of New Jersey, in the case of the fact that the bones of the great discoverer were beheved 

of the legislation proposed by his bill on the subject. Roemer V8. Simon et al. This was a suit for an alleged in- to have been transferred to the Cathedral of Havana about 

Messrs. Salmon and De Stuckle, of New York, who fringement of a patent to Roemer for an improvement in 90 years ago, where they were supposed to have reposed 

claimed to represent many intended exhibitors, have also travelling bags, consisting in the application of two staples, ever since. If these are the true bones, the church author

appeared and laid before the Committee the plans and regu- or clamps, one at or near each end, to the frame of the bag, ities were guilty of fraud in palming off the bones of some

lations of the Exposition, and explained the location and so that when packed the ends will remain closed. The de- body else on the Spaniards for those of Columbus, and if 

dimensions of the American department. They also sug- fense was that the alleged invention was not original with not, they are trying to perpetrate one now. From Cape

gested that the number of skilled commissioners should be the patentee, having been previously known to the public town, South Africa, it is reported that an International Ex

enlarged from fifteen to eighteen, allowing one artizan and thr?ugh a pUblication in London, from which it was alleged hibition is to be opened at that place next April, under the 

one scientific man to each of the nine groups; and that the plamtiff had taken it and unjustly patented it in this coun- patronage of Governor Sir H. Bartle Ifrere, with an agricul

exhibitors should be given a voice in the selections of Amer- try. The cour� below sustained the defense and dismissed tural department organized on a grand scale. Diplomas of 

ican members of the international jury. the bill. It was contended in the appeal that the evidence honor, with gold, silver, and bronze medals, will be awarded, 
should have been held sufficient to sustain the patent; that and every facility will be given for the sale of articles ex
the patent itself is prima facie evidence that the invention hibited, as well as for taking orders in the building. The 
was.original with the patentee, which, supported as it was exhibition will be diviGled into classes, which include foods, 
by a former adjudication, much stronger evidence than was drinks, chemicals, perfumery, furniture, fabrics, sewing 
adduced should have been required to overthrow the pre- machines, domestic appliances, watches, jewelry, hardware, 
sumption in favor of its validity. Justice Clifford delivered edge tools, cutlery, metals, agricultural implements, ma
the opinion of the court affirming the decree of the Circuit chinery, etc. Further information may be obtained by 

PRESERVATION OF FORESTS. 
Every now and then Congress takes a step in the direction 

looking to the preservation of the forests of the country, 
which are disappearing altogether too fast, but for some 
reason or other the bill hardly ever gets any further than 
the committee rooms, or if it should succeed in passing one 
house, it always fails to reach the other in time for action. 
Now, however, simultaneous action in both houses is pro
posed by the Forest Association of Chicago, which body 
presented memorials to both the House and Senate, setting 
forth the wisdom in appointing a commission to proceed to 
Europe to examine into tbe forests of European countries, 
with a view to make such adaptations of the Old World 
practices in reg ard to the preservation of forests a.nd tree 
cultivation as may prove advantageous here. Some legisla
tion, it is agreed by every one, is absolutely necessary to 
prevent the ruthless destruction of trees, and the Committee 
on Agriculture, to which the subject has been referred, can 

Court, with costs. communicating with Edmund Johnson, delegate commis-
CROPS ABROAD. sioner, at No. 3 Castle St. , Holbom. London. 

The Commissioner of Agriculture has returns which indi The Ljghthouse Board gives notice that an automatic sig-
cate that, owing to the poor crops in England, that country nal buoy has been placed off Cape Hatteras in 12 fathoms of 
will have to buy 104,000,000 bushels of wheat this year. water. Cape Hatteras bearing northwest by north, about 12 
The English crop was unusually poor this year, but on the miles distant. The buoy is painted black and white in per
continent of Europe there has been a fair general crop. In pendicular stripes, and occupies the p-:Jsition of the buoy 
Eastern Europe the supply will not greatly exceed the de- which disappeared from its moorings early in October. 
mand, and it is certain the war will limit the exportation Washington, D. C. OCCASIONAL. 
from Russia and Turkey. Egypt and India will have a - , • I .. 
larger surplus than usual, and will probably increase their To MAKE hard tallow candles, use a mixture of mutton tal· 
shipments to E�rope. Our export amounts now to 55,000, - low 10 ozs. , camphor i oz. , beeswax 4 ozs. , and alum 2 ozs. 
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N eW" Inventions. connected together, so as to form an inclined plane. The ' of manganese it is only necessary to fuse boracic acid with 

Setting up Music by Machinery is the subject of 1.1r. upper section is hinged and pivoted inside of the curved ! carburetted manganese, MnsO, in order to obtain this sub
Hannibal Goodwin's (of Newark, N . •  J. ) late invention. The side bars, forming a holding which receives and retains in I stance in small grayish violet crystals. Analysis of these 
idea is to produce plates by which in connection with any place the barrel which has been rolled up. I crystals showed them to be a definite compound of 1 equiv
of the well known photolithographic processes music can be An adjustable Switch for Ice Runs patented by H. F. alent boron and 1 of manganese ; hence its formula is Mn 
rapidly and economically printed. The music is set up on Dernell of Athens N. Y. , facilitates the handling of blocks ' Bo. The crystallized boro-manganese, if free from excess 
a grooved board and then photographed. The photograph of ice. At suitable points on both sides of the ice run flanges ! of manganese, dissolves in acid with the evolntion of hydro
is used for the production of photolithographic plates. are omitted and lateral chutes constructed for conducting gen gas. When heated to redness in hydrochloric acid gas 

A new adjustable Rowlock has been patented by Mr. the ice into different houses, and fitted with flanged sides it is but slightly attacked; it decomposes water only at 2120 
William B. Padgett of Batesville, Ark. The general arrange · and grated bottom. The switches form a segment of a circle Fah. Alkaline solutions attack it at somewhat lower tem
ment is such that the oar works in a universal joint. The and are strongly braced. perature. In contact with moist mercuric chloride (corro
advantages are that the oar may be moved with less friction, A novel Top Prop for Oarriages has been invented by Mr. sive sublimate), in a few minutes it yields manganous chlo
lengthened or shortened as desired, easily attached and de- Leonard Sawyer of Merrimac, Mass. The arrangement is ride, boracic acid, and hydrochloric acid. Mercury cyanide 
tached from the boat, and that it will not when left to itself such that the washers cannot turn on the bolt, ana hence the also attacks it in the presence of water. 
catch on any obstruction. nut and thimble will not be unscrewed by the action of the In a previous paper the authors stated ( Comp. Rend. , 

An improved device for Measuring Beer and other liquors braces. The invention is an excellent method of securing LXXXI. , 264) that their researches had established the fact 
that foam when drawn has been patented by G. J. Oave and parts very apt to work loose. that carbon and silicon form with manganese definite chem
G. E. Nicholson of Elizabeth, N. J. In the bottom of an ordi- A simple and Automatic Wagon Brake is the invention of I ical compounds, While these same non-metals unite with 
nary measure is a small box, in the top of which is a screw cap Messrs. W. L. Whitman and Ephraim Manes of Ringgold, I iron only at higher temperatures and form far less stable 
perforated with a small hole to allow the liquid to pass to the Ga. The arrangement is such that the forward pressure of , compounds. Hence it would be interesting to ascertain 
box. A short elbow is secured to the side of the measures the wagon against the horses will apply the brake, while the I whether boron, which is generally placed in the same group 
and opens through a hole in the lower part into the box. wagon may be backed without the brake being thrown into : with carbon and silicon, acts in the same manner toward 
A glass tube rests in the elbow, npon the upper end of which is action. The brake also acts as a clog to prevent the horses · iron and manganese. Experiments upon the amount of heat 
placed a ring of rubber which is pressed down upon the glass from starting. evolved by the decomposition of boro-manganese and ferro
tube by a plug. This plug has a hole formed through it, to Mr. Uel W. Armstrong of Evansville, Ind. , has devised boron with mercuric chloride show that both of these sub
allow the air contained in the tube to escape. The tube is an ingenious Mosquito Net Oanopy which consists of up- stances are chemical compounds. Hence boron does not 
surrounded by a case arranged with cross bars which serve rights to be attached to the bed which support a frame made make such a distinction between iron and manganese as do 
as indices of the liquid within. If the tube is brok\ln it can in three pieces. The frame is easily folded into compact carbon and silicon. (Here is an important distinction be
readily be replaced. fmm, and the entire device may be quickly put up for use tween boron and silicon, which also differ in quantivalence. ) 

A useful as well as ornamental Oane patented by James or taken down for storage. It has no detachable parts that Experiments w ere made with two kinds of ferro-boron; the 
Pool of Friendsville, Ill. , is a curious combination of instru- are liable to get lost. one which contained 11 per cent of boron was somewhat 
ments. In the handle is a microscope, in the top a compass, Mr. Henry Sutter of Baker Oity, Oregon, is the inventor malleable, that with 23 per cent of boron was not malleable, 
in the center a spy glass, aud on the outside a thermometer. of a new Breech-Loading Firearm in which one movement but brittle and crystaline. 
All of these parts are readily detachable and fit snugly to- of the operating lever cocks the hammer, opens the breech There are similar distinctions and analogies in the com
gether. block, and actuates the extractor, while the return movement pounds of sulphur and phosphorus combined with both of 

A new Apparatus to Cleanse Feathers by steam has been of the lever closes the breech, locks the breech olock, these metals. We know that small quantities of sulphur or 
patented by J. J. Van Alstine of Bristol, Wis. The feathers and pushes back the extractor. The barrels are fixed per- phosphorus combined with iron do not destroy its metallic 
are placed in a double walled bottom chamber, having a manently in the stock. lustre, but alter its malleability and ductility considerably. 
series of perforations and containing perforated steam pipes A novel Vehicle Device for Ohecking Horses has been The sulphuretted and phosphuretted iron, which cannot 
and is provided with a double walled upper part. A reel patented by Mr. Geo. L. Kenyon of Lonsdale, R. 1. When be considered as sulphides aud phosphides, act quite differ· 
agitate" the feathers with a series of beater arms, which are it is desired to fasten the horse the end of the line is attached ently when considered thermetrically. Two kinds of sul
held between flanged clamps on a prismatIC Rhaft by means to a ring on a disk connected with the hub of one of the phuretted iron, one with 1 '8 per cent of sulphur, the 'other 
of transverse bolts. wheels. Should the horse start, the line is wound on reel with 5 '4 per cent, when treated with moist mercuric chloride, 

An improved Oounterfeit Coin Detector, patented by Mr. arms and the bit pulled upon. Should the horse back, a evolved respectively 810 and 840 units of heat per gramme. 
'V. H. Rice of New York city, furnishes a convenient, com- pawl and ratchet connection prevents injury. This inven- The metal with 1 '8 per cent of sulphur, which is quite con
pact and reliable device for pocket use, cash tills, etc. It tion is both new and ingenious. siderable from a point of view, evolved the same quantity 
has guide tubes gauged in length and width for coins of dif- In a new Refrigerator patented by Mr. William P. Bradley of heat as pure iron, while the other with 5 '4 per cent sul
ferent denominations, in connection with a fulcrumed and of Mobile, Ala. , there is a main box and an interior box phur evolves more heat than the latter. Iron containing 
weighted trip lever gauged to the weight of the genuine forming an intermediate cold air &pace and closed by a water phosphorus acts totally different. Two samples of iron, con
coins. A spurious coin if too large cannot enter the guide joint. The inner box contains ice chamber and water cooler, taining respectively 5 and 10 per cent of phospborus, when 
tubes, and if too light will fail to trip the trip-lever. and by suitable devices the melted ice way may be drawn off. treated with mercuric chloride, evolved 790 and 480 equiva-

A new and useful Washing Machine patented by Louis This refrigerator is claimed to reduce the consumption of lents of heat per gramme. From this it is evident that the 
Rivers of Auburn, Oregon, keeps the clothA:; supplied with ice to a minimum. combination of iron with phosphorus takes place with a 
fresh suds while being washed and also allows the dirty Mr. Frederick Dassori of New York city proposes a new great evolution of heat. and that a permanent chemical com
water to run off freely when squeezed out. By an ingenious Oeiling for Grain Vessels so as to make them safer and to pound is formed. The sulphuretted iron is comparable to 
combination of rollers, chains of slats, spring, etc. , the ma- protect the grain from damage or loss. The ceiling is car- the silicuretted iron, which is formed without scarcely any 
chine.JVashes the clothes, at a considerable saving of time ried up in a curve from water line to deck near the sides of evolution of heat. We know, too, that sulphur is far more 
and soap. the main hatchway and a lining of cloth or similar material easily eliminated from iron than phosphorus. The sulphur 

The forward @nd of an improved Last invented by J. R. is provided to prevent the grain sifting through and chok- and phosphorus compounds of manganese, prepared from 
Jacques of Hancock, Mich. , is connected with the lower por- ing the pumps. manganese that contains carbon, are attacked with difficulty 
tion by means of dowels. The rear end of the upper por- An improved Fire Escape that may be placed on the top by moist mercuric chloride, which is a sign that they are 
tion is connected with a thumbscrew and the two parts are or roof of a building and operated from below has been in- formed with a great evolution of heat, and are therefore 
separated by wedges. This gives a simple yet strong con· vented by Messrs. H. K. and Z. Warner of Lake Oity, Minn. more stable compounds than the corresponding iron com-
struction. On pulling a cord a catch is released, a platform drops, and pounds. 

A new Drawing Pen patented by Bethune Perry of Albion, ! a· spool rolls down the chute thus formed and falls to the I The results of these and previous experiments upon the 
Oal. , makes a brokfm line instead of a dotted one. Upon : ground. A cord attached to this spool is now pulled and a I thermic relations of iron and mangar:eJle compounds leads 
the lower end of the handle is attached a spindle, upon the rope ladder is thus hauled down. The object of the ladder I to the conclusion that the manganese used in treating im
inner part of which is placed a sleeve to which a disk is se- is to furnish a convenient and readily adjusted means of . pure iron forms with the foreign substances compounds 
cured. The middle part of the sleeve is fitted with a second access to the tops of buildings for the use of firemen. I which are dissolved in and distributed through the maRS of 
disk which is held in place by a nut screwed upon the outer A combined Sole and Toe protector for boots and shoes : metal, and they r ender purification easier because they im· 
end of the sleeve. The two disks are placed with their con- devise<! by Mr. Oharles Nobs of Newark, N. J. , consists of : part to the elements which are to be eliminated the oxidiza
cave sides opposite each other and are held apart by a rubber. a sheet metal plat(\) which covers and is screwed to the sole I bility of the corresponding manganese compounds. At all 
'l'heir edges have radial notches. By tightening the nut so and has at its front end a tip portion. The object is to pro- , events, this is frequently the case; but the manganese a1so 
as to prevent the sleeve revolving a continuous line is made ; tect the sole and toe against wear and hard usage. I plays another and simpler part, namply, it acts at the same 
by loosening the nut, a broken line. A very useful imple- A new Meat Ohopper by Mr. John O. Lloyd of Northum· ' time as the reducer of the oxide of iron. * In different met-
ment for draughtsmen. berland, Pa. , embodies numerous ingenious improvements. I allurgical operations the eliminatibn of the sulphur and 

In an improved Sewing Machine Shuttle patented by H. The knives are adjustable so th:,t they can be set forward as and phosphorus, if carried far enough, requires a long pro-
J. Nott of St. Mary's, Texas. the shuttle case is fitted with they wear, the springs may be adjusted so as to regulate the I tracted oxidation, which produces an iron which contains 
a cap having a hook and catch for securing it to the shuttle, force of the chopping blow, novel contrivances rotate the I oxide of iron. By adding ferro-manganese, which is always 
and a projection that holds the bobbin in place. The inven- I meat box, and others turn the meat over to bring it into posi- ' rich in carbon, the necessary amount of carbon is added to 
tion simplifies the operation of shifting bobbins and of · tion to be operated upon by the knives. the iron, and at the same time the oxide of iron is reduced 
threading shuttles. ----- .. , • , ,--- with an evolution of heat, both by the c:c<rbon and the man-

A simple Button Swivel for connecting a tether with the Scientific Potato Culture. ganese. ·* The oxide of manganese produced is distributed 
ring of a head stall has been patented by Norman Brooks of A French agricultural journal, the Basse CO?lr, describes through the metal , but does not impart to it the injurious 
Olifton, Kan. Upon the shank of the hook are two project- the result of some experiments in potato growing recently properties that oxide of iron would, for it passes almost com
ing arms forming a pivoted button. In using the device thc conducted by Rcientific men in Germany, in which it is de- pletely into the slag and takes the impurities with it. Hence, 
button Is turned lengthwise with the hook and passed monstrated that the .

" eyes " at t�e top of the �otato pro- whether the manganese is already in the metal to be purified, 
through the ring of the headstall and the button turned side- duce a much more vIgorous �ffsprmg than t�ose m �he low- or is added during the refining, its importance always con
wise. I er part,. 

and the co.
nsequence IS that th?se agncuItunsts who sists, first, in the formation of compounds, the formation of 

In many Oopying Books, the oil employed in making the , cut 
.
thCl� potat?es m half be:ore plantmg them are not . �ell which is accompanied by more evolution of heat than the 

leaves transparent soaks into the index and the back of the adVIsed m
. cuttmg them �ertICally, but should alway� dIVIde corresponding iron compounds, and second, in the ease with 

book, and spoils them. A new device has been patented by ! them hOrIzontally, plantmg the upper half and :usmg the which these -compounds go into the slag, because they oxi
W. H. Ellis and W. McDonald of Brooklyn for obviating ! other as food for cattle . But the best plan of all IS to plant dize w'th the evolution of more heat than those which con
this. The body of the book consists of thin leaves, aIter- . the tuber wh?le, cutting out, nevertlieless, all the . ,  eyes " tain an equal quantity of iron, especially when, as is always 
nate ones being oiled to render them partly transparent. A except those m the top part. the case in metallurgy, they are mixed with a large amount 
half cover of enameled cloth is attached to the back cover 

.. , • , --�-- of the metal in excess. Crystallized Boro-Mangan ese and the A ction or 
which has elastic loops for envelopes. The index has a half Manganese in Blast Furnaces. 

f 'l f . 1 * Not only have manganese and carbon the power of reducing the oxide cover 0 01 proo matena to protect it from oil. We find in Comptes Rendus a paper by Troost and Haute of iron in molten iron, but silicon likewise will perform this fnnction, and An improved Barrel Holder and Skid has been patented feuille upon manganese, from which we abstract a few . but for the danger of introducing an excess of silicon, which would then 
by G. W. Brown of Damanscotta, Me. , which greatly facili- points, such as may prove interesting to our readers. : remain unoxidized to the detriment of the iron, this element could be 

tates the moving of barrels. The skid is made of two sec- Manganese combines with boron more readily than iron
' substituted for manganese in the Bessemer process, by making use of 

t· . .  t d d h'  d h h b f ld d ferro-sillcon instead of ferro-manganese . .  The question of the practical 10ns Jom e an mge so t at t ey can e 0 e together, does, for in making ferro-boron, or boride of iron, crystal-
, use of silicon in metallurgy cannot be considered settled yet, and offers and is composed of cross bars and longitudinal bars rigidly lized boron must be employed, while in making the boride an interesting field for investigation. 

© 1877 SCIENTIFIC AMERICAN, INC



34� 
ntPROVED TOOL POST FOR LATHES. 

We illustrate herewith a new tool post for engine lathes 
and similar tools in which the support is made in two 
parts, the upper part being screwed into the lower one and 
capable of being raised or depressed by turning said lower 
portion. The lathe tool is clamped by a set screw in the 
post in the usual way. Fig. 1 is a perspective and Fig. 2 a 
sectional view of the device. 

A is a portion of the tool carriage of a lathe which is pro
vided with the usual T-shaped slot, and with a V-shaped 
grooves, B, at the sides of the slot. C is a nut having a 
V-shaped flange to fit in said grooves, and turning therein. 
To the nut, C, an external sleeve, D, is fitted, which 
is tlattened at its lower end and inserted 
in the T-shaped slot. It also has a flange 
at its upper end for supporting the tool. 
The post, E, has the usual mortise to re-
ceive the tool and set screw for binding 
the same. At its lower end a plate, F, is 
fitted and enters in the wider part of the 
T-shaped slot. By turning the nut, C, by 
means of a lever inserted in one of the 
holes made in the nut for the purpose. 
The sleeve, D, is raised or lowered as may 
be required, and the tool is clamped upon 
the top of the sleeve by the set screw in 
the post. 

The device is of strong construction 
find the tool is rigidly held, while at the 
same time being easy of adjustment. 

Patented through the Scientific Ameri
can Patent Agency, October 2, 1877. For 
further particulars address the inventor, 
Mr. Robert Neasham, Mount Washington, 
Pittsburgh, Alleghany county, Pa. 

I • •  
To TransCer Engravings on Glasll. 

Metallic colors, prepared and mixed 
with fat oil, are applied to the stamp on 
the engraved brass or copper. Wipe with 
the hand in the manner of the printers of 
coloreu plates ; take a proof on a sheet of 

p. 23), and by Wittstein in Dingler's Journal (1857, CXLIII, 
467), as well as those of Lunning and Elsner, with alcohol 
and animal charcoal, are not applicable to solid shellac 
owing to the high price of alcohol and the difficulty ()f its 
recovery. Kressler's method is more practical, in which the 
shellac is dissolved in aqueous soda solution and bleached 
with hypochlorite of soda. Sauerwein modified Kressler's 
process by the addition of sulphite of soda to the nbove 
named reagents. 

According to my experiments, the following process is 
practically especially to be recommended, and can also be 
carried out on a large scale, according to my directions. . Ten part� of pulverized shellac is dissolved with four parts 

silver paper, which is immediately tr�ns- NEASHAM'S TOOL POST FOR LATHES. ferred on the tablet of the glass destmed 
to be painted, being careful to turn the colored side agains

.

t I of cr

.

ystallized SOd 

.. 

a in 120 to 150 parts of hot water in a cop
the glass ; it adheres to it, and so soon as the eopy is dry per kettle, and the violet solution, the color of which is due, 
take off the superflous paper by washing it with a sponge ; according. to Marquart and N ees Von Esenbeck, to a coloring 
there will remain only the color transferred to the glass, substance similar to carmine, is filtered through linen into a 
which will be fixed by passing the glass through the ovens. wooden vat. Ten parts of chloride of lime (containing about 

• , • I .. 30 per cent chlorine) is triturated with a solution of 10 to 20 
HILL'S FOLDING BOOK CASE. parts of crystallized soda in 200 of water, and this bleaching 

The folding book case, of which we present two views, solution filtered into the shellac solution. To the mixture 
consists of a central section and two end sections hinged to when cold, dilute hydrochloric acid is added carefully until 
the former at the rear edge. The UppSI' portion of each sec- some shellac begins to separate in . crumbs : in most cases 
tion of the case is divided by a series of horizontal and ver- only a very little acid is required. This little dodge. sug
tical partitions, into small compartments, each intended to gested · by Sauerwein, in fact, hastens the bleaching in no 
receive a book, and each 
numbered- to correspond 
with the number of the book 
for which it is the recepta
cle. 

In front of these compart
ments each section is glazed. 
The books are arranged with
In with their backs to the 
front, so that the titles can be 
discerned through the glass. 
In the lower portion of each 
section are large compart
ments for books, papers, etc. 
The library is used by plac
tng the side sections at right 
angles to the central section. 
The librarian stands in the 
inclosed space, removes books 
from the back and passes 
them. through the aperture 
indicated in Fig. 1, to the ap
plicant. Fig. 2 shows the 
book case folded up when net 
in use. The books are there
by protected from injury by 
dust, and the case itself is 
easily stored away, and being 
provided with strong casters 
is readily moved. 

The invention is especially 
intended for circulating and 
Sunday school libraries, but 
would also be a convenience in private houses. For further 
particulars apply to the .. inventor, Charles F. Hill, Hazle
ton, Pa. 

On Bleaching Shellac. 

BY JOSEF MARIA EDER. 

The greater part of the colorless shellac which is used is 
bleached in the alcoholic solution, because these varnishes 
give a good polish. and warrant that the ,metallic articles 
covered with them will remain bright. There are, however, 
in the market conside-rable quantities of solid hleached shel
lac, and its practical preparati{lU is ftOt unimportant. 

The method of bleaching with alcohol. and chloride of 
lime, given by Field in the Polyteohni8ohe8 NotiOOlatt (1852, 

HILL'S FOLDING BOOK CAaE. 

small degree. After two or three days, whether the solution 
is kept in the dark or in the light, the bleaching is finished. 
The shellac is then precipitated by the addition of concen
trated hydrochloric acid. 

If a comparativelyimre natural shellac is to be bleached, 
this white crumbly precipitate is at once collected upon 
coarse linen, thoroughly washed with frequent stirring, and 
then melted together. Impure shellac is left standing for 
several hours in the liquid, after having been prllcipitated 
with hydrochloric acid. The liberated chlorine acts very 
energetically ; yet it is preferable to allow the bleaching to 
proce€d in the alkaline solution. The finely divided shellac, 
if it remains very long in the acid chlorine solution, becomes 
brittle, and cannot be drawn out so well. Inferior grades of 
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bleached shellac are obtained by using half the quantity of 
chloride of lime above prescribed. 

The precipitated shellac is put into boiling water, when it 
becomes soft, and can be moulded in any desired form. At 
first it is porous and not transparent, but repeated warming, 
and strong kneading and pulling, impart to it a beautiful 
silky gloss. 

In spite of the greatest cleanliness, which is absolutely ne
cessary, it is scarcely possible to prevent the surtace becom
ing yellowish ; if the bleaching did not succeed perfectly 
the whole mass has a yellowish shade. To improve the ap
pearance of the ware, the drawn and moulded shellac is put 
for some 24 hours m the acid chlorine liquid, from which 

the precipitated shellac has been strained 
out. It is used before being diluted by 
the wash water ; if necessary, some more 
chloride of lime is added. By this means 
a chalk white surface is obtained. This 
white layer also possesses this advantage, 
that the shellac can be kept a long time 
without changing its appearance ; for it 
does not change, as all bleached shellac 
Will, and that too throughout the whole 
mass. Finally, the silky lustre is greatly 
enhanced by brushing the surface. This 
silky appearance cannot be obtained by 
chemical means. According to Berzelius, 
oy a short immersion il1 strong ammonia, 
the surface swells, and when dry, has a 
strong lUstre, but instead of .being silky i 
,s resinous. The white color of product 
changes under this treatment to yellowish, 
and cannot be restored by the above men
tioned process of after-bleaching. 

The shellac thus prepared dissolves ra
pIdly in alcohol, and the solution is per
fectly colorless. Previous swelling of the 
shellac in ether is superfluous. With fresh · 
ly bleached shellac, a milky turbid var
nish IS frequently obtained, which does 
not clear on standing a long time, as ob
·served by Jacobsen and Peltz. The cause 
of this is the insolubility in alcohol of a 
resin which is contaminated in the crude 

shellac, as shown by UnverdlOrben(Pogg. Annalen, xlv,119), 
and by the wax in the shellac (Ann. Pharm. , CXXXI, 286). 
The method proposed by Peltz, of extracting this substance 
with petroleum ether, I do not consider commendable, for 
the reason that such varnish dries brittle. Shaking the solu
tion with pulverized chalk, or gypsum, accomplishes the 
clarification in a few hours, and the clear solution .. can rea
dily be drawn off. 

Polish prepared with such bleached shellac is more brit
tle than if it is bleached with spodium, and hence the lat
ter is to be preferred for fine cabinet work. On the other 
hand, if the shellac is only sufficiently washed there is ab-

solutely no rusting of metals 
varnished with it.-Dingler'a 

Journal. 

A Brilliant Meteor. 

10 ti, e Editor of tlw &ientijie 
American: 

Thinking it to be of inter
est to you, I send you the 
following description of the 
fall of a meteor which I ob
served last evening, Novem
ber 11.  6. 30 P.M. Direc
tion N. N. E. Altitude at 
commencement of course 
about 3q·. Length of course 
from 10° to 12°. Time of 
falling about 8 seconds. It 
fell towards the west, making 
an angle in falling to the 
earth of about 650 with the 
vertical passing through the 
body. During the latter 
three fourths of its course, 
its length, including the lu
minous trail, was about one 
half of a degree. The nu
cleus was very brilliant ; its 
color at first a yellowish
white, then a light green, and 
lastly a greenish yellow. 
Could its color have been due 
to boron, thallium, etc. ? I 

flnd no record, in any of the numerous analyses of meteoric 
stones, of the presence of elements likely to give the green 
color. ROBERT C. HINDI,EY. 

Racine College, Wisconsin, November 12. 1877. 
. ' . 1 . 

Kang'aroo L el!-ther. 

Kangaroo hides have already become an important article 
of export from Australia. They make the most pliable 
leather that is known, admirably fitted for bootlegs, gloves, ' 
Md riding whips. The skins are sent to Europe, some 
tanned, and some simply dried.---Fortsch. d. Zeit. 

.. , . 1 . 
A GOOD waterproof cement may be made by mixing glue 

5, ro�in 4, red ocher 3 parts, with a little water. 
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THE CAPERCAILZIE. 

The capercailzie, or cock @f the woods (petrao urogallus), is 
one of the largest and finest members of the grouse family. 
In size it is nearly as large as the turkey. The color of the 
male bird is a rich chestnut brown covered with a number 
of black lines irregularly disposed ; the breast is black with 
a gloss of green, and the abdomen is simply black, as are 
also the lengthened feathers of the throat and tail. The fe
male is distinguished by bars of red and black, which tra
verse the head and neck, and the reddish yellow barred with 
black of the under surface. The bird was once a common 
inhabitant of the highland districts of Great Britain, but in 
that Jocality it . has become very rare, its habitat being re
stricted to the northern parts of the continent of Europe, 
Norway and Sweden. 

The engraving of the capercailzie, given herewith, repre
sents a male bird uttering the curious calls which it makes 
during the pairing season. Stationing itself on the branch 
of some lofty tree, at sunrise or just 
after sunset, it droops its wings, 
ruffles its feathers, and spreads its 
tail, like an angry turkey cock. The 
call is represented by the syllables 
" peller peller," and these are re
peated at first at some little inter
vals ; they gradually become more 
rapid until at last, after the lapse of 
a minute or two, the bird makes a 
sort of gulp in its throat, and fin
ishes by a strong inhalation of the 
breath. 

The nest of the capercailzie is 
made on the ground and usually 
contains from eight to ten eggs. 
When hatched, the young are fed 
upon insects, more especially ants 
and their pupre. The adult birds 
feed mostly on vegetable substances, 
such as juniper, cranberries, and the 
leaves and buds of several trees. 

.. _ .. 
Arsenic In Vulcanized Rubber 

Stoppers and Tubes. 

It is well known that vulcanized 
rubber is unfit for several kinds of 
experiments, such as where it is · 
required to determine the sulphur 
in gases and other substances, where 
the rubber may give up some of its 
sulphur to vitiate the results. Fil
hoI has also found arsenic in rub
ber stoppers, which makes them 
unfit for use in testing for this poi
son . In Schneider's test the ar
senic is converted into the volatile 
arsenious chloride by distilling the 
substanc� with a mixture of com
mon salt 'and sulphuric acid. In 

making this test, tn. a flask closed 
with a perforated rubber stopper, 
through which the gas delivery tube 
passed, he found sulphur in the dis
tillate. He suspected that the ar
senic was derived from the rubber 
stopper, and therefore repeated the 
t�t without the use of any rubber, 
and found no arsenic. He also 
found that hydrochloric acid gas, 
when passed through vulcanized 
rubber tubes, also took up percepti
ble quantities of arsenic. The au
thor does not state the color of the 
tube nor name of manufacturer, 
which is of some importance, as 
the arsenic was probably an acci
dental and not intentional constitu
ent of that particular rubbe:', and 
was contained in the sulphur. 

" , . ,  .. 

B urning Iron Castings 'J'ogether. 
The usual mode is by imbedding the castings in the sand, 

having a little space left vacant round about the joint where 
it is to be burned. Two gates must then be provided, one 
lying on a level with · the lower side of this space and the 
other raised so that the metal ; which must be vcry hot, is 
poured in at the higher one ; it passes round, fills the space, 
and runs off at the lower gate. A constant supply of metal 
is thus kept up, till the parts of the casting are supposed to 
be on the eve of melting. The lower gate is then closed. 
and the supply stopped. When cool, and the superfluous 
metal chipped off, it forms as strong a joint as if it had been 
original. 

Prlntlu/it Pictures from Prints. 

The page or picture is first soaked in a solution of potash 
and then in one of tartaric acid. This produces a perfect 
diffusion of crystals of bitartrate of potash through the tex
ture of the imprinted part of · the paper. As this salt resists 
oil, the ink roller may now be passed over the surface, with· 
out transferring any ink except to tl:te printed part. 

. , . . .. 

A LITTLE alum added to saffron in soft hot water makes a 
beautiful yellow ink. 

ImproTed Air Pump. 

In a new form of the Sprengel air pump, described in a 
paper at the British Association by C. H. Stearn and J. W. 
Swad, the mercury reservoirs at the top and bottom of the 
pump are closed, so that the external atmosphere exerts no 
pressure on the surface of the mercury contained within 
them. In consequence of this the fall-tube may be much 
shortened while the efficiency of the instrument is retained. 
At the commencement of the exhaustion of a receiver the 
mercury supply reservoir .is filled to the top and closed by a 
stopper ; a small exhausting syringe attached to the reservoir 
at the bottom of the fall-tube is then set in action, which re
moves a considerable portion of the air from the receiver to 
be exhauBted, and also very much reduces the preslmre on 
the mercury in the lower reservoir; the flow of mercury 
through the pump rapidly completes the exhaustion. A 
small vacuum tube with aluminium wires a quarter of an 
inch apart was exhausted in twelve minutes to such an ex-

343 
illustration is had by stirring together a thick cream of plas
ter with gelatin previously treated with chromic acid. and 
letting them harden. When soaKed a while in water the 
plaster wholly disappears. is dissolved away, and leaves a 
sponge-like substance of the insoluble gelatin. From these 
experiments it is seen that plaster casts, though saturated 
with stearin, should never be washed. 

A method hitherto much used is to paint the plaster with 
oil color ; but, apart from changing the appearance, the 
paint fills up the cavities, and, especially when the cast 
is a relief, blurs. and destroys all its delicacy and exact
ness. On architectural plaster ornaments for interior de
coration, capitals, cornices, etc. , painting may be tolerated ; 
but on all reproductions of sculpture, even a single coat of 
paint is inadmissible. Dr. Reissig, of Darmstadt, has, by two 
different processes, succeeded in transforming plaster of Paris 
into chemical combinations entirely insoluble, not only in 
water but in soft soapsuds. The first method, simplest and 

cheapest, is based on the fact that 
sulphate of lime (plaster of Paris) is 
changed by baryta water into sul-
phate. of baryta, and a caustic lime 
gradually transformed by the action 
of the air into a carbonate of lime, as 
we know from the similar action in 
plaster and mortar. Baryta water is 
prepared by slacking together in a 
securely corked bottle, one part crys
tallized hydrate of baryta, with 
about twenty parts rain water, thus 
forming a saturated solution. Af
ter it has cleared, it is sponged or is 
poured over the plaster as long as 
this continues to absorb it. If after 
the cast has been dried by a mode
rate heat, the plaster continues to 
accept the wash, the sponging may 
be repeated ; but this is seldom the 
case. 'J'his treatment, besides hard
ening the cast, gives it a whiter and 
clearer appearance . 

The second method consists in 
changing the sulphate of lime, by 
the use of a weak alkaline silicate 
of potash, into lime, an exceeding
ly hard and durable SUbstance. To 
obtain the potash silicate, water con
taining about ten per cent of caustic 
potash (pure and free from iron) 
should be heated to the boiling 
point, when so much silicic acid is 
added as will dissolve itself therein. 
In cooling, pipe clay and silicate of 
potash are generally precipitated in 
some degree. The liquid should be 
preserved in corked bottles until en
tirely clarified. Immediately before 
its use a small piece of pure potash 
should be thrown into it ; or in its 
place, one or two per cent of potash 
may be added. The silicification it
self is effected by dipping the plas
ter for a moment into the bath thus 
prepared ; or, if the cast is immova
ble, by applying it with a sponge or 
an atomizer. When the surfaces to 
be covered are large, the liquid may 
be diluted with rain water. After 
the almost instantaneous chemical 
change has taken place, the super
fluous solution should be carefully 
removed by washing with soapsuds. 
Some littie experience is necessary 
to decide the exact time of exposure 
to the solution of this second me
thod; but by practice it may soon 

THE CAPERCAILZIE. b� judged by the smoother and 
firmer appearance of the plas

tent that an induction coil, giving sparks half an inch long tel', and by its hardness as felt by the finger nail. The 
in air, failed to produce the faintest luminosity, the fall-tube fresher the plaster, �nd the more porous the cast, the more 
of the pump being only nine or ten inches long. quickly should the bath be employed. Casts made of old 

.. , • 1 • plaster cannot be silicified to advantage. After having been 
RestorIng Burnt Cast Steel. treated by either of these processes, plaster of Paris casts 

The following recipe has been well recommended : Borax 1 t will not be in the least dissolved by washing with water or 
lbs. , sal ammoniac t lb. , prussiate of potash i lb. , resin 1 oz. soapsuds : but, though their surfaces are no longer sulphate 
Pound these ingredients finely together, add a gill each of/ of lime, yet they still retain their original porous nature, 
water and alcohol, and boil all to a stiff paste in an iron and readily absorb dust and the dirty water of the first wash
kettle. Do not boil too long or it will become hard when ing. To obviate this, they are finally coated with an alco
cool. The burnt steel is dipped while hot in the composi- holic solution of common soap, which, after the evapora-
tion and slightly hammered. tion of the alcohol, entirely stops up the pores, and much 

-------...... IH ..... , ..... _-· facilitates the washing. It may be prepared by dissolving 
Plaster Casts. one part of bar or Castile soap in ten or twelve parts of al-

Not long the Prussian Ministry of Commerce and Manu·· cohol ; or it may be had of apothecaries under the name 

factures offered prizes for the best and most simple methods spiritus saponatus. This latter, however, is generally pre

of so treating ordinary plaster of Paris casts, by chemical pared with alcohol of a low grade. A little more expensive, 
or other means, as to render them capable of being washed, but much better filling, is to be had by dissolving steatite of 
and at the same time to close the porous surface of the plas- sodium in pure spirits of wine ; this gives a really beautiful 
ter, that dust might not penetrate its mass. transparent tone to the plaster, and is hig�ly to be recom-

Plaster casts, even after having been thoroughly treated mended. The application of both is the snme, it being ne

with stearin, are soluble in water to a very considerable de- cessary, if pf)ssible, to warm the cast, that the solution may 
gree. One need but tint the water with bluing or some be well absorbed ; a repetition of. the process is desirable . 
similar color, and the gradual softening and solution of the With the evaporation of the alcohol the operation is comple
plaster can be readily followed by the eye. A more striking ted ; the cast is in effect vitrified without coating its surface. 
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THE PROBOSCIS AND LANOETS OF THE STABLE FLY. 

BY J. :MICHELS. 
Dming one of the annual plagues of the house flies, I was 

much surprised to notice one of these little creatures escape 
from my hand, which had just received quite a sharp 
wound, such as would be delivered by some lancet.bearing 
dipterous insect. 

Being very familiar with the anatomy of the common 
house fly (musca domestica), and knowing it to be incapable 
of such an act, I determined to secure the next specimen 
that informed me of its presence in this emphatic manner. 

The following day the opportunity came, and when my 
little visitor had recovered from the alarm caused by the 
rather sudden withdrawal of my hand, he soon returned 
when my wrist was courteously placed at his disposal, and 
he now, without interruption, leisurely regaled himself at 
my expense. 

I now made my observations and found that, 
although the fly closely resembled and, to the 
casual observer, would probably be mistaken for 
one of those wit}; which we are all but too 
familiar, and whose apparent hostility to the 
nervous, the irritable, and bald has furnished 
" Leech " and other caricaturists with a subject 
for many a sketch, still. un closer observation, 
the well known proboscis of the house fly, ter
minating with a lobe, was absent, and in its 
place a sharp pointed tube-like instrument was 
seen. 

Death by an overdose of chloroform. followed 
by a dissection of the parts that appeared novel, 
was soon accomplished, and the same, after 
proper preparation, permanently mounted in 
balsam in the usual manner. 

A microscopical examination, with a good 1 
inch objective, at once revealed the formidable 
nature of the apparatus at the command of this 
innocent-looking fly. 

As a good drawing saves a long description, I 
offer one made by " camera lucida, "  which faithfully repre
sents the proboscis and lancets thus prepared, the object in 
the small circle showing its real size. 

I would direct attention to the strong bayonet-looking 
lancets, and the powerful muscular leverE that propel them 
at the will of the insect ; these lancets, called " seiaJ, " vary 
in number from 8 to 2. After dissecting many specimens of 
the fly in question, I never observed more than two. The 
prob03cis is doubtless a powerful sucking apparatus, the 
ferocious-looking jaws with which it terminates being ar
ranged to expand and fasten upon the wound made by the 
lancets. 

The brush-like appendages, called " maxillary pal pi, " will 
also be noticed, one of which, in the drawing, IS somewhat 
hid at the base of the proboscis. 

I apprehend this fly is the stinging stable fly (stomoxys) 

which sometimes goads horses almost to madness by their 
sp.vere and. incessant punctures. They are clearly not par
t;icIDal' in their diet ; and wandering into private dwellings 
and horse cars, attack the first they approach. 

IMPROVED TRICYOLE. 

We select from the English Mechanic the 
sketch, with its details, of the Bradford 
tricycle. It is operated by both hands and 
feet. The feet rest upon cranks that drive 
a shaft placed in the lower portion of the 
framework, and as this shaft is rotated, it 
communicates motion by means of a chain 
band to the large 60 inch driving wheel. 
The shaft of this driving wheel has two 
cranks, which, being engaged by the hands 
of the rider, materially assist locomotion. 
A steering wheel 24 inches in diameter is 
placed in the rear, being attached to a 
vertical rod ; its upper end being provided 
with a small gear wheel meshing into the 
geared arc of a lever, the opposite end of 
which, formed like a fork, partially encir
cles the body of the rider. By inclining 
the body to the right or left, this lever, 
turning on its pivot, produces a corres
ponding turning of the steering wheel. 

By the arrangement of the tricycle, it 
may be propelled by either hands or feet, 
at the option of the rider, or the simulta
neous action of both hands and feet may 
be employed. 

... . .. 
Separation or Nick el and Cobalt. 

The separation of nickel and cobalt has 
hitherto been a somewhat difficult opera
tion, but by the new method, which I 
made known a short time ago, this is ef-
fected easily and rapidly. The following 

accompanying 

TOP VIeW 

method of detecting and isolating mInute quantities of 
nickel in commercial chloride ot cobalt, supposed to be 
pilre, will give an idea of its practical nature : . A few grains 
of that salt are dissolved in water, and the whole of the 
cobalt precipitated, with the nickel , by xanthate of potash 
employed in slight excess. and previously dissolved in a lit
tle distilled water. A few -drops of ammonia are then added, 
just sufficient to render the liquid slightly alkaline, and the 
dark green xanthate of cobalt is collected on a filter. The 

$titufifi t jtUtri tltu. 
whole of the nickel is in the filtrate, and the whole of the 
cobalt in the filter. The nickel in the filtrate is precipita
ted by a few drops of sulphide of ammonium. 

Character of xanthates. -Besides the yellow precipitate 
which the soluble xanthates give with salts of copper, all 
the insoluble xanthates, on dissolving in nitric acid, give 
rise to nitrous ether, which is readily recognized ry Us odor. 
-Dr. T. L. Phipson, in Ohemical News. 

• • 1 "  
Repairing Gas B�s. 

When small lcaks occur in bags used for gas to supply a 
mllgic lantern, they can be closed with thick boiled glue 
mixed with glycerin, in the proportion of 1 part of glycerin 
to 4 of glue, applied warm to the bag while filled with air. 
If too much glycerin is added the cement will be sticky, 
which can be overcome by strewing powdered soapstone 
over it ; if too little glycerin is added, it is too hard. If the 
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holes or rents are large, the glue is made quite stiff and ap
plied to strips of soft leather and this applied as a patch. 
Glue is better for this purpose than caoutchouc or gum. 

.. .  e o . 
New M echanical and Engineering Inventions. 

An impro ved form of Tubular Bridge has been devised by 
Mr. George E. King, of Des Moines, Iowa. The posts, 
counter braces, and lateral braces, are connected to a tubu
lar arch by pins passed through angle irons rigidly secured 
to the arch, and also to eyes formed on the posts and braces. 
The advantage of this arrangement is that the tube is not 
weakened, nor so perforated that moisture can enter between 
the joints of the plates. 

In the Manufacture of Twist Drills, it is required to clear 
them or reduce them in diameter from the cutting edge of 
the spiral. The drill is held in a spindle. A finger engages 
the spiral slot in the drill as the latter is moved downward, 
so that it is always kept in proper relation with the cutter, 
the inclination of which may be varied as desited. 

Messrs. George and Samuel Isaacs, of New York city, pro
pose a new Rail Cleaner for cars, which consists of improved 
bushes, which are held down by leve�s, upon the track in 
front of the wheels. Arrangements are provided to prevent 
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relieves all pressure from the shuttle, s o  a s  t o  facilitate the 
throwing of the same, and the arrangements are such that 
when the operator has to stop, to tie a thread or for any 
other cause, he can instantly go on with the work without 
being required to find the treadle in which he left off work. 

An improved Pipe and Bar Cutter, which cuts off the pipe 
or bar very quickly and smoothly, has been patented by Mr. 
Jesse Astall, of Galveston, Tex. By simply turning a hand 
nut the cutter is fed forward. There is a device for holding 
the pipe very securely as the. piece is cut off. 

A new Zinc Smelting Furnace has been devised by Mr. 
Octavius Lumaghi, of Collinsville, Ill. The new feature 
consists in constructing the back wall of the furnace with 
holes through it. Removable plates are provided in combi
nation with retorts through their butt ends, for allowing a 
circulation in them when desired. In smelting. all that can 
be got in the form of spelter is thus obtained, and then all 

the zinc that remains in the retorts in the form 
of oxide is extracted. 

Mr. James Craik, of La Cross, Wisconsin, pro
poses a new Bail and Driver for Millsto1J.es, 
which carries the stone with a positive motion, 
and at the same time permits the stone to poise 
itself with the utmost freedom on the top of the 
spindle. The construction is both simple and 
ingenious. 

A new Car Brake, devised by Mr. Jacob J. 
Anthony, of Sharon Springs, N. Y., comprises 
a cylinder containing pistons, which are forced 
apart by steam, water, or air, under pressure. 
By this means levers are moved so as to force the 
brake shoes against all the wheels simultaneously, 
and with an equal pressure on both sides of each 
wheel. 

A new Leather Rounding Machine has been 
devised by Mr. Thomas S. Reed, of Calais, Ver
mont. The upper roll has one of. its journals 
supported in a pivoted and the other in a sliding 
box. This facilitates the purpose of the machine, 

which is gradually to compress the leather by passing it 
through different grooves until it has attained the required 
diameter. 

For moving cars about in car shops, yards, etc. , over short 
distances, Mr. Andrew Lebus. of Flora, Ill. , has contrived a 
simple and powerful Jack. A clamp is secured to the car 
sill, and a plate having a V-shaped notch is applied to the 
rail. A lever is then moved, throwing a rod forward, which 
propels the car. The lever is then moved backward, the 
plate takes a new hold, and the operation is repeated. This 
invention will doubtless prove of much utility. 

A new Ballast Distributing Car, for ballasting a railroad 
track with broken rock, gravel, sand, etc. , has been devised 
by Mr. Adam B. Dockstader, of Sherman, Tex. In the bot
tOD;l of the car are a number of spouts, which are cloRed by 
a series of pivoted boards, which may be moved simultane
ously by a lever from the platform. With this construction 
the ballast can be discharged as desired while the train is in 
motion . This will doubtless materially hcilitate labor. 

A novel Mail Bag Catch, for taking mail bags and deliver
ing them from a car while the latter is in motion, has been 
patented by Mr. George F. Shaver, of Westfield, N. Y. A 
rod on the car seizes a bag suspended from the roadside 

I � , 

crane, while another rod on the latter, 
at the same time, takes a bag suspended 
from a frame attached to the car. The 
bag entering the car slides inward and 
strikes a curtain, so that it is subjected to 
no injurious shock. 

SA C/( VIt=W 

Those of our re'lders who may desire 
further information concerning any of the 
above described inventions, can obtain the 
same by communicating with the inven
tors at the addresses named. 

THE BRADFORD TRICYCLE, 

the brush head turning out of true, and the tufts are so fast
ened in the heads that the bristles are prevented from be
coming cut or broken. 'l'his device is well suited for use on 
street cars. 

An improved Hand Loom has been devised by Messrs. W. 
P. Clements and Jas. H. Cagle, of Davidson River, N. C. 
The new features include a shuttle box and throwing appar
atus, and a new heddle construction. When the batten 
strikes the cloth, the weight of the shuttle and clamp piece 

• • •  
N ew BuUdlng Inventions. 

A novel Eaves Trough Machine, devised 
by Mr. William J. Barber, of Covington, 
Ind. , forms the trough of metal by causing 
the sheet to pass through suitably shaped 
rollers, which give it the necessary turns 
and beadings. This is a very simple and 
ingeniously constructed machine. 

A new Vault Cover and Railing has been 
invented by Mr. Clarence H. Straight, of 
Bryan. Ohio. It consists of racks, which 
may be turned downwards to rest upon 
the pavement or floor, and so to close the 
opening, or to turn upwards to serve as a 
railing for the same. 

For Holding Window Sashes in any de
sired podtion, Mr. Zelotes Curti� arranges 
toothed eccentric cams, that are pivoted 
to the casing of the fastener and operated 
by bell crank levers, which turn on a com

mon pin, and are acted upon by a spiral spring. This de-
vice retains the sash securely and is very easily operated. 

Mr. Daniel T. Keeffe, of Glens Falls, N. Y. , also has de
vised an improved Sash Holder, which sustains the window 
at any height without the use of cord� or weights. A roller 
is provided with a flanged bearing frame that is acted upon 
by a helical spring. This is combined with a screw-threaded 
plug, which enters the casing. The roller, by friction, holds 
the sash as desired. 
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Those of our readers who may desire further information 

concerning any of the above described inventions, can ob
tain the same by communicating. with the inventors at Mle 
lidiiIresses named. 

SCIENTIFIC AND PRACTICAL INFORMATION. 
BY lIB. T. O. PLELSEY, OF IQUIQUE, l'ElIU. 

NEW SOURCES OF SUPPLY FOR TANNING MATERIAL. 
The Liverpool Chamber of Commerce recently stated that 

the supply of material for tanning leather was falling short 
in England, and called for information as to where fresh 
sources of supply might be discovered. In the province of 
Baldivia, in Chili, there exists almost impenetrable forests 
of trees of considerable variety, among which there are not 
only such (as the " lorontilla" and the "ulma") as would make 
a splendid addition to the beauty of English-and other moist 
temperate climates-parks and gardens, but great numbers 
of a fine large tree, the " luigue," considered to be a species 
of oak, the bark of which is used for tanning leather at a 
German tannery of some importance, long established on 
the river bank opposite the city of Baldivia. It might be 
profitable to search in that locality for the required supply 
of tanning material, as there is a good prospect of sucness, 
and the certainty of finding other elements both of utility 
and ornamentation. Inducements are held out by the gov
ernment for colonization, and labor at present is not dear. 

PREPARATION OF BROMIDE OF .AMMONIA. 
Place in a good sized bowl containing some liquid am· 

monia a teacup containing bromine, covering all with a sheet 
of glass. The bromine vapors first settle down, and are fol
lowed by the more expansive ammonia ; they become rapidly 
converted into the bromide, whose pure white crystals form 
round the edges of the bromine. The whole operation only 
occupies a few minutes. 

PYROXYLIN. 
Finding, after taking every precaution to rid my gun cot

ton of acid, that the sensitizers employed with the collodion 
I made with it underwent slow decomposition, I resolved to 
boil it, when I found that after the acid flavor disappeared 
an intense bitter principle became extracted by the opera
tion. Washing well then, between each boiling, I continued 
the latter until the bitterness gradually diminished, and after 
some twenty odd boilings disappeared. The collodion made 
with this was always stable, it did not discolor, even by ex
posure to the light, and worked well to the last drop, even 
after being kept for years. Pyroxylin made with mixed 
acids only, I presume, would not require this treatment. I 
made mine with a mixture of sulphuric acid and nitrate of 
potash, and am persuaded that the source of the annoyance 
was the resulting sulphate of potash which formed in the 
fiber of the cotton. The cotton thus prepared has the ad 
vantage of so high a degree of solubility that it is possible 
to make and sensitize collodion and take a good negative 
with it within an hour. 

QUICK CAMERA PRINTING. 
Pho'ti'lgraphs for subsequent painting on in oil may be 

prepared by floating the prepared and sensitized surfaces 
with a pyrogallic and acetic acid developer before exposure. 
The opera.tor is thus enabled to see his pict\ill'es coming out, 
and stop them at the right stage for fixing. This has been 
attended with the most satisfactory results. It is only neces
sary to have a lighted candle in the room, stationed behind 
the canvas, and, covering ' up the mouth of the camera, ap
proach it occasionally to note progress. Life-sized pictures, 
or thereabouts, from t plate negatives, require about 30 sec
onds to print suitably. 
DURABLE AND STEADY QUICKSTUFF FOR DAGUERREOTYPING. 

Slake quicklime with water until it is so completely hy
drated as to remain quite damp-as far, in fact, as possible, 
just to avoid actual coherence between the particles-and 
saturate with bromine charged with a sixteenth part of pUle 
iodine, when it wUl be found to coat, after iodizing the sil
ver plate to a light rose, in from ten to twenty seconds in 
the mild temperature required in a daguerreotype gallery ; 

- work with great steadiness, in spite of considerable varia
tions in temperature and frequency of drafts during the day 
upon the vapor ; give beautiful, delicate, bright, clear, vigor-
011S impressions, allowing of a full strength solution of hypo
sulphite of gold to fix ; and work equally well for months 
without the necessity of renovation. The plates thus pre
pared require about one fourth the time over the iodine bath, 
for the second as compared with that occupied by the first 
coating. This method admits of considerable latitude to the 
operator, so as to 'modify, without prejudice to success, the 
character of the results obtained, the proportion of the iodine 
to that of the bromine, may be varied, or chloride of iodine 
even used instead, for mixture with the bromine (though 
with the latter I was . not quite as well satisfied) ; but the 
hydrate of lime must be as stated in order to obtain the full 
benefit of the process. 

AN ICE MONOPOLY. 
The high degree of temperature · experienced throughout a 

great portion of the year in Chili and Peru would seem to 
point them out as good fields for the exportation of such 
machines. It is well, therefore, they should be advised that 
such restrictions are placed on tbe trade in ice or frozen snow, 
which have been made the subjects of a monopoly by the 
municipalities that no one is permitted to supply the articles 
except with the consent of these bodies, and after paying 
very heavy demands, according to the jmportance of the lo
cality, for the privilege. 

SOFTENING STONE. 
I have seen some ingenious laborers on the Oroga railway, 

who had made a contract for excavation in very hard ground, 
make a good thing of it by digging a narrow trench and lead· 
lng water on to it. There are certain kinds of metallic ores 
which, from their hardness or toughness, are tedious and 
troublesome to .pulverize, yet which, from the fact of their 
containing saline or other more or less soluble or easily 
softened constituents, might be advantageously treated by 
immersion for a time in water, previous to grinding. It is 
known that the stones in the old palace of the Incas in Cuzco 
fit so closely together, without any binding material, as not 
to admit a knife edge between them ; and it has been sup
posed that they were possessed of the secret of softening the 
surface of stone preparatory to working it. A circumstance 
which has come to my knowledge gives a coloring to this 
supposition. A friend of mine, travelling a long way into 
the interior to the north of Peru, came across an Indian who 
was engaged in making a preparation for the purpose of 
softening some silver ores he was working. It consisted of 
urine, the juices of the leaves and stalks of three kinds of 
plants, and those extracted from the roots of two others. 
The leaves of one of the plants were about a foot long, and 
resembled thOse of the common dock leaf. This was all he 
was able to ascertain, as the Indian was chary of communi
cation, and took pains to conceal the elements of his prepa� 
ration. 

THE IQUIQUE EARTHQUAKE. 
lquique was not " destroyed " by the earthquake of May 

9th last, and succession of tidal waves which occurred, com
mencing about a quarter of an hour or twenty ininues after
wards, and continuing until late in the day on the 10th. At 
about half past five P;M. of the 9th, or three hours before 
the earthquake, the pivoted reflector employed in the office 
of the Submarine Telegraph Company in this city turned 
suddenly round, and persisted in such a manner in maintain
ing this reverse position that the operator at work at the 
time had to reverse it (by turning the little hollow metallic 
plug it is swung in on its center) to be able to continue his 
communications. 

The highest of the waves here did not exceed twenty feet, 
its mark having been left at about that height above the 
level of t::w water in: a salt water well close to the beach ; but 
it is said to have reached the height of sixty feet at Pabellon 
de Pica, and also, I believe, the port of Megillones, in Bolivia. 
I do not, however, place perfect reliance on these reports. 

" .. l e I  .. 
New A.grlcultural Devices. 

An improved Baling Press for baling cotton, hay, and sim
ilar articles, devised by Mr. Solomon S. Laird, of San Obispo 
Cal. , embodies a powerful mechanical arrangement. · Upper 
and lower pawls actuated by levers alternately engage ratchet 
bars and cause a follower to move forward. Then, when the 
bale is sufficiently compressed, it is tied and' forced out at 
the end of the press by continuing the movement of the 
levers. 

A new Farm Gate, by Mr. Malcom · J. McPherson, of 
West Campbell, Mich. , may be raised vertically before be
ing turned on its hinges, to clear it from snow or other ob
structions. It also may be raised and fastened without turn
ing, so as to allow small animals to pass under it, while the 
escape of large cattle is prevented. \Jseful for pasture lots. 

A Roof and Stock Pen for Platform Scales, by Mr. Adam 
E. Karsner, of Florida, Ohio, includes a structure which 
covers the platform scales and protects it from the weather. 
The pen may be arranged to receive stock when being 
weighed, and it may be turned back when loads of hay, etc. , 
are put upon the scales. 

A new Cotton Harvester has been ipvented by Mr. William 
J. Powell, of Marshfield, Mass. As the mac.hine is drawn 
forward over a row of · cotton plants, aprons are rotated and 
wire teeth thereon remove the ripe cotton and deliver it to 
boxes. One set of aprons work on the sides, another on the 
top of the plants, and they may be adjusted as desired 
There is great demand for machines of this description, and 
the present device will, we think, be found well worthy of 
examination and trial by planters. 

Mr. Mastin C. Randol, of Huntington, Tenn. , has invented 
a novel Corn Planter, which may be adjusted to plant the 
seeds at any desired distance apart, and any desired amount 
in a hill. It opens the furrow, drops the seed, cultivates the 
soil on both sides of the furrow, covers the seed, and rolls 
the ground. 

For Stretching Wire Fence, Mr. Hubert ScMlgen, of New 
York city, attaches a U-shaped clamp to each wire . .  In con
nection with this there is a winding up roller, turned by a 
key and lQCked by recesses in the clamp binding on an in
clined projecting tooth of the roller. This is Ii simple and 
effective contrivance for extending wires of trellises for 
vines. 

A very convenient form of Butter Package, which may 
be commended to the notice of dairymen, has been devised 
by Mr. George Kater, of Northville, Mich. It consists of a 
cylindrical wrapper of wood with overlapping edges, which 
is prevented from opening by detachable top and bottom 
covers. Within is a loose partition wall for separatmg the 
prints. 

A new Harness for Breaking Horses, which is so con
structed as to enable the operator completely to control the 
horse without being liable to injury himself, is the invention 
of Mr. Charles H. Bowin, ·of · Rocheport, Mo. Ropes are con· 
nected with the fore and hind legs; and so arranged that the 
animal may be easily thrown upon his belly. The harness 
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prevents the horse from running, rearing, or kicking, and 
admits of his easy control. 

The new feature in an ingenious Com Planter devised by 
Mr. Alfred F. Hammond, of Berlm (Loramies P. O . ), Ohio, 
IS an arrangement whereby the same devices that press down 
and flatten the loose earth above the seed also act upon 
buffing and friction wheels that are pivoted to rods, by which 
the said slides are vibrated. Said rods are connected with 
the seed slide levers. The marking devices, transporting 
wheels, and hoppers are arranged in line. 

Mr. William H. Mellon, of Fern Valley, Iowa, has devised 
a new Rotary Cutter for plows, which is so constructed that 
the sand cannot get into or wear its journal. An ingenious 
device is added for bending down weeds, grass, etc. , so that 
they will be turned under and fully covered by the furrow 
slice. 

Mr. Joseph P. Terry, of Lake City, Florida, has devised a 
new Plow and Cultivator, the novel features in Which are as 
follows : The shanks of the curved iron standards are bent 
upward and laterally at right angles, and also provided with 
a lateral flange to adapt them to be secured to the beams. 
The beams are three in number, and one of them is hinged 
to adapt it to be set at an angle to the others. 

Those of our readers who may desire further information 
concerning any of the above described inventions, can obtain 
the Rame by communicating with the inventors at the ad
dresses named. 

l'1Ianganese Bronze. 

Manganese bronze, the new alloy, has been found to greatly 
exceed in tensile strength both Muntz or yellow metal and gun 
metal. At recent experiments made at the Royal Gun Fac
tories, England, a cold rolled rod was found to have remark· 
able strength, sustaining a strain of 34 tons before stretching, 
with an ultimate strength of nearly 40 tons per square inch, 
and an elongation of 11 '6 per cent, of its lcngth places it on 
a level, and, .  in respect of its elastic limit, above the best 
steel used for constructive purposes. The weakest quality 
is 50 per cent stronger than Muntz metal, and at the same 
time sufficiently ductile to be rivetted cold. It has been suc
cessfully converted into sheets and plates, wire and tubes, 
in all of which forms it possesses a great superiority over 
brass, being twice as hard and twice as strong. The Engineer 
says that the greatest heat it is likely to be subjected to in 
a locomotive, or other high pressure boiler, does not in the 
least reduce either its strength, toughness, or hardness. so 
that it would appear particularly suitable for boiler and con
denser tll bes. 

.. f e ,  .. 
Damages of' mumlnatlng by Gas. 

Professor A. H. Church states, in the Ohemical New8, that 
the injurious influence of the products of combustion of coal 
gas upon the leather bindings of books is only too well known. 
Vellum seems unaffected ; morocco suffers least ; calf is muph 
injured, and Russia still more so. The disintegration is most 
rapid with books on the upper shelves of a library, whither 
the heated products of combustion ascend, and where they 
are absorbed and condensed. By comparing specimens of 
old leather with specimens of new it is quite clear that the 
destructive influence ·of. gas is due mainly to its sulphur. 
True there are traces of sulphates in the dye and size of new 
leather bindings, but the qiIantity is' insignificant, and there 
is practically no free sulphuric acid. That leather may be 
destroyed by the oil of vitriol produced by the burning of 
gas in a library is proved by the following observations and 
analysis : 

The librarian of one of our public libraries forwarded to 
me the backs of several volumes which had been " shed " by 
t.he books on the upper shelves in an apartment lighted by 
gas. The leather of one of these backs (a volume of the 
" Archreologia ") was carefully scraped off so as to avoid re
moving any paper or �ize from beneath. This task of scrap
ing was easy enough, for the leather was reduced to the con
sistence of Scotch snuff. On analysis of the watery extract 
of this leather the following figures were obtained : Free 
sulphuric acid in decayed leather, 6 '21 p. c. ; combined sul
phuric acid in decayed leather, 2 '21 p. c. ; total, 8 '42 p. c. 

. , e ,  .. 
Iodide of' Starch. 

The iodide of starch is a definite compound, its composi
tion being represented by the formula (C12HlO010) .1. It is 
decomposed, with regener"tion of the original starch, by all 
sources of nascent hydrogen, and is again produced by the 
limited action of oxidizing agents in the cold, even by the 
mere action of the atmosphere. Except when present in ex
cess, iodine is not eliminated by its solvents, such as potassium 
iodide, benzol, carbon bisulphide, etc. , except alcohol, whilst 
these solvents separate it from the red compound which it 
forms with dextrin a. If kept suspended in water for a year 
it is slightly decomposed ; a portion becomes soluble in 
water, which then contains dextrin a, colored red by iodine, 
and hydriodic" acid, but no glucose. The insoluble portilon 
retains the same composition.-M. Bondonneau. 

... f e ,  .. 
Solidification of' Carbon Bisulphide. 

M. Mercier finds that if bisulphide of carbon be added to 
a mixture of a drying oil and protochloride of sulphur at the 
moment of mixing, it is entangled in the jelly formed by the 
oil and protochloride. With boiled linseed oil a,nd ten per 
cent of the protochloride a transparent elastic mixture can be 
obtained containing 70 per cent of bisulphide of carbon. 
The substance ignites only with difficulty, and los"es the con
tained bisulphide but slowly. 
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THE CURI()'US LIFE·mSTORY OF OUR BLISTER BEETLES. 
BY PROFESSOR O. V. RILEY. 

Along with the . honey bee, the silkworm, and the cochi
neal, the Spanish fly, or cantharis, ranks among the insects 
most useful to man. Everyone is familiar with this last in· 
sect, as it is found in our drug stores, and with its blistering 
properties ; but the fact is not so well known that we have 
in this conntry several allied species which have the same 
valuable vesicatory property. Their curious habits in the 

.preparatory stages formed the subject of a recent commu· 
nicatiJn of mine to the St. Louis Academy of Science, the 
substance of which I propose to lay before the readers of 
the SCIENTIFIC AMERICAN in two papers, first narrating 
what has been made public of the habits of the family, and 
afterwards what has been recently discovered by myself. 

The larval habits' of the European cantharis of commerce, 
as also those of its congeners in our own country and other 
parts of the world, have remained a mystery, notwithstand
ing the frequency with which the beetles occur, their great 
abundance at times, and their commercial value and inter
est. The same remark holds true of all the blister beetles in 
this country. Some of these species are very common in 
the United States, and quite injurious to vegetation, swarm
i.ng at tiines on potato vines, beans, clematis. and other 
plants. Their great numbers and destructive habits make 
it all the more remarkable that so little has hitherto been 
discovered of their early life. Harris, who evidently had 
hatched the first larva of the ash-gray blister beetle (macro
basis unicolor, Kirby), says : " The larvre are slender, some
What flattened grubs, of a yellowish color, banded with 
black, with a small reddish head, and six legs. These grubs 
are very active in their motions, and appear to live upon 
fine roots in 1he ground ; but I have not been able to keep 
them till they arrived at maturity, and therefore know 
nothing further of their history. " 

Latreille states that the larvre live beneath the ground, feed
ing on the roots of vegetables, but the statement is evidently 
founded on conjecture. Ratzeburg, who well describes the 
method of oviposition of the European cantharis vesicatoria, 
and roughly figures the first larva, believed that it was a 
plant feeder in the immature state. A�ldouin, who studied 
the cantharides profoundly, making them the subject of his 
thesis in his medical examination, was obliged to confess 
that absolutely nothing was known of their larval history ; 
and Mr. Wm. Saunders, of London, Ont. , in a paper on the 
same subject, read at the 1876 meeting of the American 
Pharmaceutical Society, could add nothing more definite. 
Among the older writers, the opinion was general that, like 
their parents, the blister beetle larvre were vegetable feeders. 

M. J. Lichtenstein, of Montpellier, France, has endeav
ored to discover the larval habits of the European species, 
and in 1875 he succeeded, after many fruitless attempts, in 
causing the first larva to feed on honey kept in glass tubes, 
and to undergo one molt. He afterwards kept two other 
specimens in the same way until they were nearly full 
grown. 

These facts, as well as analogy, point to a parasitic life 
andrpartly carnivorous, partly mellivorous diet for our own 
common species, since the life-history of genera in the fam
ily, namel" meloe, Linn. , and sitans, Latr. , has been fully 
traced. Indeed, the young . of all the insects belonging to 
the meloidaJ, which includes the blister beetles, so far as any
thing has yet been known of them, develop in the cells of 
honey-making bees, first devouring the egg of the bee and 
then appropriating the honey or bee-bread stored up by the 
same. They are all remarkable, in individual development, 
for passing through seven distinct stages, namely, (1) the 
egg ; (2) the first larva or triungulin ; (3) the second larva ; 
(4) the pseudo-pupa or coarctate larva ; (5) the third larva ; 
(6) the true pupa ; and (7) the imago. 

HISTORY OF MELOE. 

The history of meloe, popularly known as the oil beetle, 
may be briefly summed up as follows ; The newly hatched 
or first larva (now generally called triungulin from its char
acteristic three claws to the tarsus), was first mentioned in 

Fig. 1 .  

SlTARIs :-a, triungulin o r  first larva ; g ,  anal clasps and spinnerets of 
same; 0, second larva; e, coarctate larva ; f, third larva ; c, pnpa; d, fe
male beetle-hair lines showing natural size. 
1700 by the Holland entomologist Gredart, who hatched it 
from the egg. Frisch and Reaumur both mistook it for a 
louse peculiar to bees and flies. De Geer, who also obtained 
it from the egg, mentions it in 1775 as a parasite of hymen
optera. Linnreus called what is evidently the same thing, 
pediculu8 apis. Kirby, in 1802, described it as pediculus mel
ittaJ, and Dufour, in 1828, named it trion.gulinus andrenetar-

Jtitutlfit �mtrinul. 
um. Newport, in 1845, first rightly concluded that it was 
carried into the nests of bees, and described.in .addition the 
full grown larva from exuvial characters, and the coarctate 
larva and pupa willch he found in the cells of a mason bee 
(antlwphora retusa). He failed, however, to fill the gap be
tween the first and the full grown larva, and this Fabre first 
did, inferentially, in 1858, by tracing the analogous stages 
in sitaris. . 

. 

The female meloe is very prolific. She lays at three or 
four different intervals, in loose, irregular masses in the 
grounn, and may produce from three to four thousand eggs. 
These are soft, whitish, cylindrical, and rounded at each 
end. They give birth to the triungulius which, in a few 
days after hatching-the number depending on the tempera· 
ture-run actively about and climb on to Composite, Ra
nunculaceous and other flowers, from which they attach 
themselves to bees and flies that visit the flowers. Fasten 
ing alike to many hairy Diptera and to Hymenoptera which 
can be of no service to them, many are doomed to perish ; 
and only the few fortunate ones are carried to the proper 
cells of some Anthophora. Once in the cell, the triongulin 
falls upon the bee egg, which it soon exbausts. A molt then 
takes place and the second larva is produced. Clumsy and 
with locomotive power reduced to a minimum, this second 
larva devours the thickened honey · stored up for the bee 
larva. It then changes to the pseudo· pupa, with the skin of the 
second larva only partially sl)ed ; then to a third larva within 
the partially rent pseudo-pupal skin ; and finally to the true 
pupa and imago. These different changes of form are 
known by the name of Hypermetamorphoses, the term first 
given them by Fabre to distinguish them from the normal 
changes from larva to pupa and imago, experienced by in
sects generally. 

HISTORY OF SITARIS. 

The history of Bitaris is also well known, and agrees very 
closely with that of Meloe. The complete life history of the 
genus was first given by Fabre in 1857, who studied the 
S. humeralis, Fabr. , while that of B. colletis, V·M, has been 
more recently given by Valery-Mayet of Montpellier, France. 

Fig. 2. 
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MELoE :-a, triUligulin or first larva-hair-line showing natural size ;  
0 ,  its claws; c ,  antenna; d ,  e, palpi ; f, mand.ible; g ,  lower border o f  an 
abdominal joint: h. female beetie; i, Entenna of male. 

The first larva, or triungulin (Fig. 2, a), agrees very much 
in the head, tarsal and general characters with that of Meloe, 
but differs in several important particulars, and especially 
in having a pair of pre-anal spinnerets, from which is se· 
creted a serous, sticky fluid which aids the animal in hold
ing firmly to the bee that is to carry it into the nest. The hy
permetamorphoses are very similar to those of Meloe. The 
The triungulin, after absorbing the contents. of the bee egg, 
molts, and thereafter floats upon and devours the honey ; the 
the pseudo-pupa, third larva, and true pupa all forming in 
due time with the second larval skin. The female does not 
feed, and on account of her heavy abdomen, travels but a 
short distance from the bee burrows where she developed. 

.. I . ' " 
Test on the Covering oC SteaJD Pipes. 

The building committee having in charge the erection of 
the several structures on the Trinity College site, at Hart
ferd, Conn. , recently instituted on the premises some experi 
ments with materials at present extensively used for cover
ing of steam pipes; whereby radiation of heat is prevented 
and condensation and freezing prevented. As there are 
about 8,000 lineal feet of pipe, varying in diameter from 
two to six inches, in the buildings, the question regarding 
the best and most suitable non-conducting material for this 
purpose became an important one. After the reception of 
tenders by competing firms for the covering of the pipes, it 
was deemed best to make an exhaustive test upon a portion 
of the pipe. Accordingly samples of pipe covering were put 
on by the following companies :  The H. W. Johns' Manu
facturing Oompany, the Asbestos Felting Company, the 
United States and Foreign Salamander Felting Company, 
and the Chalmers-Spence Company, all of New York. 

The samples were placed around a six inch pipe to the sat
isfaction of the respective parties. A wooden box was �on
structed with an open bottom and two of the sides cut in a 
semicircle to fit closely to the covering. A light of glass 
was fitted in one side of the box, through which a thermom 
eter could be seen suspended from the top until it hung 
within an inch of the pipe covering. This done, all cracks 
or openings were securely fastened up so that the box was 
perfectly airtight. The H. W. Johns Company's covering 
consisted of one and a half inches of asbestos mixed with 
other ingredients, upon a lining of heavy felt paper laid next 
the pipe. During thirty minutes in which this test was made 
the thermometer rose from 970 to 103°.  The Asbestos Felting 
Company's covering, two inches in thickness; was next tried, 
and in ten minutes the thermometer rose from 97° to 102°, 
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aud in half an hour from 970 to 1050, The patented " Air
. space" covering ·of the Chalmers-Spence Company was next 
tested. This, as the name indicates, is a method of covering 
by which a dead air chamber is formed between the cover
ing and the surface covered. 'l'his air space is formed in 
the following ingenious manner : Heavy wire cloth is used, 
to which iii fastened every four or six inches It stud one inch 
or more in length. The wire cloth is then placed over the 
surface to be covered, the studs keeping it at the propcr dis 
tance. Plastic covering is then applied to the thickness of 
half an inch, and this partly penetrates the meshes of the 
wire cloth and keys itself, thus giving a strong durable 
hold. The second coat of plastic is then applied and 
finished smoothly. At this test the thermometer did 
not rise above 940, the time allowed being thirty minutes. 
A test was also made of the " plain " covering made 
by the same firm. This consisted of one and a half 
inches of the composition used in the first method, without 
the air space. During thirty minutes when it was tested the 
thermometer rose from 970 to 102°. On the application to 
the Salamander covering, consisting of one and a half inches 
of cement, the thermometer rose from 97° to 102°. All the 
the above tests were made under a pressure of ten pounds of 
steam. A synopsis of these trials, as communicated to us, 
is as follows : 

Test commenced when Rose in 30 
Cov�ring. thermometer reached minutes to 

H. W. Johns' Manufacturing Co. . . . . . . . . . . .  97° · 103° 
Asbestos Felting Co. . . . . . . . . . . . . . . . . . . . . .  97° 105° U. S. and Foreign Salamander Felting Co. . .  97° 102° 
Chalmer8�Spence CO.:8 :: p,lain " . . .  

, ; 
. . . . . . . . 97° 1020 

Chalmers-Spence Co. s aIr space . . . . . . . . .  90° 94° 

During t.he test the method employed was to watch the 
thermometer inside the box until it indicated a temperature 
of 970, when, after leaving it in for thirty minutes, the tem
perature was again noted. But in testing the " air space " 
covering the temperature was so much less than the others, 
that after waiting until the thermometer indicated 90° it was 
found that it would not reach over 94°, although left in over 
one hour. 

It waR thus demonstrated that the " air space " covering 
showed the best l'esults, and the contract was accordingly 
awarded to the Chalmers-Spence Company . 

... 4 • •  " 
On the Manuf"acture oC Plaster Castll. 

.BY J. J. MERTlNS. 

There are two little points which require special care in 
casting plaster of Paris : one is greasing the article to be 
moulC!ed, and: the other is stirring up the gypsum with water. 
For the first purpose it does not require a penetrating fat, 
but one that remains on the surface and covers it. In mak
ing the paste, water must not be poured upon the plaster of 
Paris, but the latter must be strewn in as loose condition as 
possible upon the water until the plaster reaches the surface 
of the water, and then quickly stirred together. The sub
stance employed to oil the moulds is prepared by adding some 
fatty oil , generally lanip oil, to a solution of soap in water ; 
this is called " smear. " 

If, for example, a rosette 12 inches in diameter is to be 
cast on a 4 inch high rim, the following method is employed. 
The pattern made by the artist in gypsum must be repeat_ 
edly coated with shellac solution, to prevent, as much as 
possible, the oil from penetrating and make it easier to sepa
rate the casting from the model . 

The wedge-shape pieces that are to form the vertical part 
of the rosette are cast first and are three in number, a strip 
of clay being used to form three sides of the first one, two 
sides of the second (for a side of No. 1 forms one side of No. 
2), and one side of the third, for .this is bounded on two 
two sides by Nos. 1 and 2. 

Each part of the mould must be varnished and greased or 
oiled before a second part is cast in contact with it, to insure 
separation when dry. The surface of the model is again 
carefully oiled and a cast made of the whole model without 
taking away the side pieces, but making a fresh wall of clay 
close about the model. To preserve the necessary sharpness 
and avoid bubbles, and bare places, the firs,t layer of plaster 
poured upon the model should be as thin as possible, and a 
soft pencil be employed to remove bubbles and bring it 
into contact with the edges and cavities. Thick plaster is 
next poured upon this and finally the thick sediment can be 
scraped out upon the cast and smoothed off. In a short 
time it can be removed from the model, the side pieces taken 
apart, and all carefully dried. Before making a cast from 
this mould the separate parts are placed together, after oiling, 
backed up and adjusted with clay walls, etc. 

.. 4 . ' " 
The Coqulto Palm. 

In Chili a sweet syrup, called miel de palm, or palm honey, 
is prepared by boiling the sap of the jubma spectabilis to the 
consisteuce of treacle, and it forms a considerable article of 
trade, being much esteemed for domestic use as sugar. The 
sap is obtained by the very wasteful method of felling the 
trees, and cutting off the crown of leaves, when it immedi
ately begins to flow, and continues to do so for several 
months, until the tree is exhausted, providing a thin ·Rlice is 
shaved off the top every morning, each tree . yielding about 
90 gallons. The small nuts, which resemble miniature cocoa
nuts. are used by the Chilian confectioners in · the prepara
tion of sweetmeats, and by the boys as marbles.-Journal oj 

Applied &ience. 
----------� .... �4H.�.� .. .------------

To REMOVE rust from steel, cover the metal with sweet oil 
well rubbed in ; 48 hours after rub with finely pulverized 
unslaked lime. 
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(13)J. S. asks how to drill a" hole in a I use� for uniting pieces of a porcelain ves�el. ' A. Quick 

china pmte? A. Use a copper drill and emery moist- lime mixed to a cream with white of egg. 
ened with spirits of tur.pentine. (33) A. D. B. E. asks how a room 40 by 14 The Oharge for Insertion under this head is One Dollar 

a line for eaeh insertion. (14) G. A. asks how to cut battery carbons? wit�out the agency of ste�m heating, in the most econ-
A. Use a hand saw moistened in water. omlcal way can be made mto apartments for Turkish 

Magic Lantern. and Stereopticons of all prices. Views (1) J. L. L. asks for rules for constructing 
Illustrating every subject for public exhibitions . Profi- the body of a microscope, to be 10 or 11 inches in 
table business for a man with a small capital. Also lan- length, to be like that furnished (as far as proportions 
terns for college and home amusement. 74 page cata-
logue free. McAllister Mf. OptiCian, 49 Nassau St., N.Y. and make is concerned) with so-called student's mi-

. .  croscopes, and to be used with any objectives? A. 
Wanted-Electro-Magnetic EngInes. Address John There are no standard rules for the diameter of the 

Cretors, Leavenworth, Kansas. I body of the microscope, bnt the makers generally 

(15) W. B. asks whether paraffin candles 
can be dyed with aniline colors? A. Yes. 

Is there any difference in strength of timber from 
different sides of the same tree? A. It is said that the 
strongest side of the tree is that which in its natural 
position faces the north. 

How can I keep my fish net from rotting? A. Steep 
in melted paraffin. or boil in decoction of oak bark. 

Wanted-Control of the Manufacture and Sale of a adopt a tube about 1 inch to 1� inches in dIameter. 
cheap and useful Household Article ; patented. Address The tnbes are either made of heavy sheet metai over a 
S . A . Smlth, 35� Gest St . ,  CinCinnati, O .  steel mandrel, or  cast and finished in  the lathe. The (16) F. H. B. asks what plaster moulders 

Noise-Quieting Nozzles for Locomotives, Steamboats, best plan is first to procure the eyepiece, and then make use to cover the insides of moulds ? A. Lard and oil 
etc . T . Shaw, 915 Ridge Ave . ,  Philadelphia, Pa. the body to allow the eyepiece to fit the upper end of it. mixed. Glycerin is also said to be good. 

Best Pulleys and Couplings made; '  secured to shafts At the lo,;er end of the body hav? a collar with a screw (17) A. P. C. inquires how to find the without keys, set-screws. bolts, or pins. Send for cata- for t�e object glass •. The �OUntlllgS of all first class I speed of a belt in feet per minute? A. Multiply the logue. Taper Sleeve Pulley Works, Erie, Pa. E�ghsh and AmerIcan object g!asses �re no."'. 
made 

diameter of either pulley in feet by 3'1416 times the Organ Blowing Hydraulic Engines; best and cheap- WIth the screw of a standard SIze, WhIch ongmated 
b f i t' th t 't k . t est. Roosevelt, 40 W. 18th St . ,  N. Y .  with the London Microscopical Society, and is known num er 0 revo u lOllS a l ma es per mmu e. 

Wanted-8crew Lathe, not less than 30 in. swing, 16 as the society screw. (is) E. T. asks : What mordants are com-
it. bed. Give full descriptlon. Robbins, Gamwell & Co .. (2) B. K. D. says : If I take a tank and fill monly employed in dyeing with sumac? A. Either tin, 
PittSfield, Mass. 

it partly with water, then force air up and through the acetate of iron or snlphate of zinc. The first gives 
Wanted-Second-hand Iron Boiler Tubes, from 1� to water, drawiug it off at the top, will this air have the yellow, the second gray or black, according to the 

9 in. diameter. Address P. O. Box 9,996, Boston, Mass. same proportion of oxygen as the air natnrally held in strength, and the third greenish yellow. 
For New TIlustrated Catalogue of Foot Lathes, Scroll water? Or will it still have the same, 1 part oxygen to (19) J. N. B. asks (1) if sumac leaves are 

Saws, Small Steam Engines and Amateur's Tools, send 4 of nitrogen, as before entering the waterP A. No. substituted for bark in tanning leather? A. Yes; for stamp to Chase & Woodman, Newark, N.  J .  Oxygen is more soluble iu water than nitrogen, aud, some kinds. 2. How are the leaves prepared? A. The Foundrymen, letter your patterns with Metallic let- consequently air forced tbrough recently boiled (but leaves are thoroughly dried, and ground to a fine pcw-
ters made by H . W . Knight, Seneca Falls, N. Y. cold) water will be found less rich in oxygen than der 3. Where can a market be found ? A. The chief 

Extraordinary Offers in New and Second-hand Pipe before. If the water is aerated under pressure (by market is New York city. 
Organs. Prices $100to.$1,600. Roosevelt,4O W 18th St.,N.Y. which the solubility of gases is augmented), when the 

U S Stand d f Pr pressure l's rell'eved, the air escaping from the water (20) W. B. P. asks : What can I do for my Sbaw's Mercury Gauges, . .  ar 0 essure. 
915 Ridge Ave . ,  Philadelphia, Pa. will be rich in oxygen. By repeated solution in this lips to make them tough so they will not chap? A. Ap-

way nearly all of the nitrogen may be removed. ply twice a day a lotion of borax, 2 scruples :  glycerin, Shop Stoves. Crawford & McCrimmon, Br/lzil, Ind. 
Wind Engines, for general use, where economy and 

regulate power is required. Estimates given and print
ed instructions furnished. Territory wanted. Apply to 
S .  W. Kennedy, 516 Fairmount Ave . ,  Philadelphia, Pa. 

Baxter's Adjustable Wrenches fit pecnliar corners. 
Manuf. by Greene, Tweed & Co . , 18 Park Place, N. Y .  

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N . Y . ,  U . S . A .  

Bolt Forging Mach. & Power Hammers a specialty. 
Send for circulars . Forsaith & Co . ,  Manchester, N. H. 

(3) D. H. S. says : Will you please give me 
a recipe for something (besides lime, protosulphate of 
iron and sawdust) for purifying coal gas P I have also 
trouble to free the gas from tarry matters, which pass 
through the scrubber to the purifier. A. From what 
you say we judge that the trouble is not so much with 
your purifiers as with the washer and scrubbers. Wa
ter, good slaked lime, and hydrated ferric oxide are 
about the only purifiers in use. A larger main, better 
washing and greater surface, and the scrubbers will no 
doubt remedy the eVil. 

� oz. ; water, n2 ozs. 
What will restore the ivory mouthpiece of my fiute to 

its former whiteness ? A. Brush over with pumicestone 
and water and expose to the Sun under glass until 
bleached. 

(21) J. E. W. asks for a recipe for clean
ing marble that has become rusty or mossy by exposure 
to the weather, and which will not injure the stone? A. 
Mix up a-quantity of the strongest soap lees with quick
lime to the consistence of milk, and lay it on the stone 
for 24 hours; clean it afterwards, and it will appear as 
new. 

baths, so as to answer the purpose? A. A water beater, 
such as is used on many railroad cars, will answer the 
purpose. 

(34) T. L. C. asks how to make a soap that 
will remove grease, etc., from silk or woolen goods 
without removing the colorP A. Aqua ammonia 2 ozs. , 
soft water 1 quart, saltpeter 1 teaspoonfnl, shaving soap 
in shavings 1 oz. Mix. 

(35) C. M. S. says : Will you inform me 
how many lbs. of No. 32 cotton-covered copper wire It 
would take to (lOnstruct a machme capable of giving an 
electric light; the machine to be run by an engine and 
to be similar to Gramme's? A. About 25 lbs. of No. 
32 wire, but this size, being so fine, would reqUIre an es
pecial winding to adjust the necessary relative resist
ance of the armature and magnet. It would be better 
and less expensive to use 17 1bs. of No. 20 for the mag
net, and S ibs. of 32 for armature. 

For Town & Village nse, Comb'dHand Fire Engine & 
Hose Carriage, $350. Forsalth & Co . , Manchester. N. H. 

Best and Cheapest Wagon Tire Upsetter, only $12. 

(4) J. F. E. asks how he can keep the wa
ter in an aquarium free from dirt? A. The only remedy 
will be to use purer water, or to renew frequently. 

(36) H. W. B. says : In a discussion relat
ing to the safety of lightnIng rods, it was claimed that 
no rod, that is considered a good conductor, could de
tract the thunderbolt from its course, even if it did fall 
within the space equal to that of a circle described 
with the height of the rod as radius, and that the rod 
might possibly save the house if the bolt happened to 
strike the rod; it was claimed that if the bolt was 
" headed " toward a certain point It would go there, 
regardless of all rods, conductor, etc., even if the said 
point was within )4 inch from a rod. I claimed that the 
rod protected a space equal to the circle, with tbe hight 
of the rod as radius, and that if a bolt was coming to
wards any point within this circle it would be changed 
from itR course and conducted down the rod. A. It Is 
generally estimated that a properly constructed ligbt
ning rod protects an area whose radius is double the 
height of the rod extending above the structure. This 
rule is not now, however, considered very reliable, by 
reason of the extensive use of gas and water pipes in 
dwellings. When electricity finds several paths it will 
prefer the best, it is true; but some portion will also 
pass along the poorer conductors. It is a good plan to 
connect all pipes and metal work of any extent in the 
building with the rod. The rod offers most efficient 
protection to buildings by dischargitg silently the ac
cumnlated electricity at the earth's surface, thus, in (22) S. W. L. asks : 1. What size wire great measure, preventing the possibility of a disrup

would be required to convey an electric shock sufficient tive discharge from the clouds. 
to kill a horse, or other large animal, and would a num-Circular free. H. W. Seaman & Co . : Millport, N. Y. 

C. C. Phillips, 4,048 Girard Ave. ,  West Phila., manu
factures Vertical and other Burr Mills adapted to all 
kinds of grinding ; also Portable Flourlng"MilIs .  

John T .  Noye & Son, lbffalo, N .  Y. , are Manufactur
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers In Dufour & Co . 's Bolting Cloth. 
Send for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co. , Bridgeton, N. J. 
Solid Emery Vnlcanite Wheels-The Solid Original 

Emery Wheel - other kinds imitations and inferior. 
Caution.-our name Is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack
Ing Company, 37 and 33 Park Row, N. Y. 

Steel Castings from one lb. to five thousand Ibs. Iu
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co .. Pittsburgh, Pa. 

For BesfPresses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Hydraulic Presses an'd Jacks, new and second hand. 
Lathes and Machinery for POlishing and B uffing metals. 
E. Lyon & Co . , 470 Grand St., N. Y. 

For the best Gate Valves of all kinds, apply to D. 
Kennedy & Co . ,  88 John St . ,  N. Y .  

Arbors o r  Mandrels hardened ,  ground perfectly true 
and durable .  For machinists. jewelers, and others use. 
Send for circular. A. A. Pool & Co . ,  Newark, N. J. 

The Varnishes and Japans of Hyatt & Co. ,  established 
1872 (" The London Manuf. Co . ") ,  made from scientific 
formula by a practical maker of materials, free of dele
terious substances, are, in the success met with, noted 
for color, purity, and durability, with cheapness, giving 
them meritorious pre-eminence. Try them. Send for 
circulars and price list to Company's office, 246 Grand 
street. N. Y. 

Silver Solder and small Tubing. John Holland, Cin
clnnati, Manufacturer of Gold Pens and Pencil Cases . 

Polishing Supplies for all kinds of Metals. Greene, 
Tweed & C o . ,  18 Park Place, N. Y .  

The Celebrated Farm Grist :Mill; the grinding parts 
are steel. It Is unsurpassed. Send stamp for descriptive 
circular. Wm . L. Boyer & Bro .. Philadelphia, Pa. 

Boulter's Superior Muffies, Assayers and Cupellers 
Portable Furnaces, Slides, Tile, Fire Brick and Fire Clay 
for sale. 1,609 North St . ,  Philadelphia, Pa. 

Diamond Drills, J. Dickinson, 64 Nassau St. , N. Y. 
Patent Scroll and Band Saws. Best and cheapest in 

use . Cordesman, Egan & Co . ,  Cincinnati, O. 

1>'or Boult's Paneling, Moulding, and Dovetailing Ma 
chine, and other wood-working machinery, address B . C .  
Machinery Co. ,  Battle Creek, Mich . 

Chester Steel Castings Co. make castings for heavy 
gearing, and Hydraulic Cylinders where great strength 
Is required. See their advertisement, page 350. 

Plumbers-Address Bailey, Farrell & Co., Pittsburgh, 
Pa . ,  for the best and cheapest Iron case street hydrants. 

" Little All Right," the smallest and most perfect Re
volver In the world. Radically new both In principIa and 
operation. Send for circular. All Right Firearm's Co., 
Lawrence, Mass., U . S .A. 

For Solid Wrought Iron Beams, etc., see advertise
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

(5) C. P. advises C. H. C. , who asks how 
to �emove lime from cistern water, to try the addition 
of hard spring water. The lime is generally derived 
from poor cement used in the lining. 

(6) In reply to E. H.-The paint will an
swer very well for some purposes, but does not com
pare with good quality Venetian red in color. It can
not be improved much by heat. 

(7) J. E. F. says : I have been using ar
tificial teeth for about 3 years. The plates are made of 
the material commonly used, a gutta percha composi
tion made nearly the color of the natural gums. About 
a year ago the plates commenced to grow dark. What 
is the cause of the discoloring, and please give me a re
cipe for cleaning them? A. The plates are usually 
made of vnlcanized rubber colored with vermilion. The 
change of color mayhave been due to snlphur compounds 
brought frequently in contact with it, in medicines or 
otherwise. Try fine emery powder, applied with a 
splinter of soft wood. If this fails, make a strong solu
tion of iodide of potassium in water, add to it a few 
drops of hydrochloric acid, and apply, with care not 
to soil the teeth; then rinse with a little alcohol and 
wash in plenty of water. 

(S) F. W. W. asks for a recipe for washing 
powder? A. Take sal soda, 12 parts; good quicklime, 
5 parts ; powder, mix, and keep in covered stoneware 
jars, or in bottles for use. 

(9) C. B. asks (1) for a good cement for 
lining the inside of a galvanic battery trough, made of 
wood. The fiuid used will be diluted sulphuric acid, 1 
part acid to 10 parts water, also bichromate of potash, 
sulphuric acid, and water in the carbon compartment? 
A. Melt together equal parts of gutta percha and pltch; 
apply this hot. Or use a solution of caoutchouc in car
bon disulphide mixed with 6 per cent of absolute alco
hol ; give several coats. 2. What would be the resist
ance of 150 feet of copper wire No.14 (Brown and Sharpe 
gauge) be? A. If of good copper, about '40 ohms under 
ordinary circumstances-less in cold and more in warm 
water. 3. In electrical measurement, what is the dif
ference bctween 1 volt and 1 ohm ? A. The ohm is the 
unit of electrical resistance, and is equal to the resist
ance of a prism of pure mcrcury, one square millimeter 
( = 0'001549 square inch) section and 1 '0486 meters (= 
41'2810091 inches) long, at 32° Fah. The volt is the 
unit of electromotive force, which varies little from the 
electromotive force of a standard Daniell's cell. 

(10) Electric subscriber asks : What solution 
. and quantities thereof is best for generatirig electricity 
with carbon or zine in the same jar or cell without 
using the porous cup, and if sufficient strength to run a 
dwelling annunciator of 4 or 6 magnets with 5 cells of 1 
gallon each? A. Amalgamate the zinc, and use water 
mixed with about 5 per cent of sulphuric acid. Six 
cells should be amply sufficient. The Leclanche cell is 
now generally preferred for annunciators. 

(11) H. H. finds cracks in his stove and 
asks if there is any cement which can be used to fill 
them? A. Yes, make and apply a paste of finely pul
verized iron (obtained at the drugllist's) and water glass. 

Felt of every description for Manufacturers' purposes, The totter the fire, the more the cement melts and 
especially adapted for Polishing. can be furnished In any 

combines, and the more completely the crack becomes thickness, size, or shape . Tingue, House & Co., Manu-
facturers. Salesroom, 69 Duane st . ,  N. Y. Factory at Closed. 
Glenville, Conn . (12) A. G. says that small metal fancy ar-

Models made to order. H. B. Morris, Ithaca, N. Y. ticles, which are in show cases, become rusted easily 

Reliable information given on all subjects relating to ' and lose their polish. Is there any way of protecting 
MechaniCS, Hydraulics, PneumatiCS, Steam Engines, and I them: A. See that tbe cases ar? m�der�tely tight, and 
.Boilers. by A. F. Nagle, M.E., Providence. R. I. , keep In each asmall lump of, qUlcklime m a  saucer. 

ber of small wires, aggregating the same size, bp. pre- (37) G.M. asks for a good method of dyeing 
ferable to a single large wire? A. No. 16 Brown and silk seal brown? A. For 10 yards-Boil fustic l Ib. ,Iog
Sharpe's gauge. Yes, if it is likely to be bent or twist- wood 3)4 ozs., cudbear 2� ozs. Cool to 200° Fah. ; en
ed. 2. What size battery would be required to produce ter and winch for 20 minutes, air out, repeat: sadden to 
the shock, and would it matter if the jars were covered pattern with 4 ozs. copperas; wash and dry. 
so as to prevent spilling if upturued? A. It would re- (3S) A. S. says : Please tell me the differ
quire about SOO square feet of Leyden jar surface, or a ence in the pressure of water in an upright tube 33 feet 
very powerful induction coil, and battery. No. high and 1 inch in diameter, and a tube 2 feet high and 

1. What effect have air and water on rubber when it 6 inches in diameter? A. If you mean the pressure per 
is exposed ,to their combined action? A. It destroys its square inch on the ba�e, it will be in direct proportion 
elasticity. 2. In what thicknesses is good elastic rub- to the height of column, and you can estimate that each 
bel' impervious to air? A. y\ of an inch. 3. How can inch of height corresponds to a pressure of about 0'086 
I estimate the horse power required to work an air Ibs. per square inch. 

. pump which is to be used to keep a vacuum? A. Mul-
tiply the number of square inches of piston surface (39) 1. N. D. says : 1. What kind of water 
by 15, and by the number of feet it travels in a min- wheel should I use for a water power of 3 feet head and 
ute ; divide this product by 3,300; the result will be the 4,000 cubic feet per minute, having reference more to 
horse power required ; to which one fifth should be economy in building than extreme economy in the use 

added for friction. of water? A. A breast wheel will answer. 2. How can . I I convey such power to a distance of 80 feet at an angle (23) G, A. F. asks ; What IS chymogene, of 300 up, having in view economy of construction as 
used for ice making, and how is it used? A. Chymo- much as saving of power? A. You can use two univer
gene is simply high gravity gasoline at about 110°. It sal joints. 3. If I should use a breast wheel, what 
passes with rigoline as the first product of petroleum wonld be the proper diameter, and length and size of 
distillation. See article On ice machine in this issue. buckets, and wbat percentage of the power due to such 

(24) J. T. W. asks : If the back motion ec
centric rod of a locomotive is a little too short or a little 
too long (say Yo inch) what effect will it have on the 
valve in forward motion? A. None. 

(25) A. F. W. asks how to zinc coat or 
galvanize malleable :castings! A. Clean in sulphuric 
acid and water, walih, scour with cocoanut husk. Dip 
in melted zinc 

'
covered witb sal ammoniac. Drain. Wash 

in cold water. 

(26) S. R. H. asks : What can I clean brass 
shells with, such as are used in breechlo lding guns? 
A. 1 oz. oxalic acid, 6 ozs. rottenstone, � oz. gum ara
bic in powder, 1 oz. sweet oil, and enough water to 
make paste. Apply and rub dry with fiannel. 

(27) D. T. S. says : I have some silk cov
ered copper wire which is bare in places; how shall I 
insulate it? A. Apply gutta percha dissolved in ben
zole or bisulphide. 

(2S) A. P. asks for a recipe for red printing 
ink, vermilion red? A. It cousists usually simply of 
vermilion ground up with prepared lins eed oil. To 6 
quarts of boiled oil add 6 lbs. of rosin, and when this is 
dissolved add 1%; Ibs. of dry brown soap of best quality 
cut in slices. Then mix in and grind the pigment. 

(29) F. S. asks how bronze is dyed on 
leather with ,anilines ? A. Dissolve aniline violet in 
water and brush over the leather. 

(30) E; B. R. asks how to clean plate glass ? 
A. Try a strong solution of carbonate of potash. 

(31) 'f. P. J. says ' Will you please inform 
me concerning the modus operandi of the Mt. Washing
ton railway? Is the track an ordinary one with the ad
dition of a central rail, upon which a cog wheel on the 
engine works? A. The construction of the railroad is 
as you suppose. Very efficient meanS of stopping are 
provided, consisting of a pawl and ratchet, in addition 
to air brakes, and when descending, air is admitted in
to the cylinder of the locomotive, and the exhaust Is 
controlled by the engineer, so that the train i, regu
lated in this manner also. You will find a detailed ac
count of the railroad in the Proceedings of the Ameri
can Society Of Civil IiJngineers, vol. 3, p. 12. 

(32) K. L. D. asks for a cement which will 
withstand the effects of hot water; the cement to be 

head and quantity of water, under such conditior:s, 
could I expect to realize? A. Professor Raukine gives 
the following data in his " Treatise on the Steam En
�ne, and other Prime Movers," which you may con
sultfor further particulars. Efficiency of breast wheels, 
70 to 80 per cent. Ordinary' velocity for outer surface 
of wheels=6 feet per second. Q=cubic feet of water 
discharged per second. w=surface velocity of wheels 
in feet per second. r=radius of wheel in feet. lI= 
depth of bucket, from 1 to %; feetl len�th of bu ckets 
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COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AllIEIlICAN acknowledges 

with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 

On the History of Coal. By R. P. S. 
On Curious Blood Disks. By J. M. 
On Our Thrushes. By E. I. 
On the Torpedo Balloon. By F. P. 

IDNTS TO CORRESPONDENTS. 
We renew our request that correspondents, in referring 

to former anSwers or articles, will be kind euough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inqmries fail to appear Should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentabil i ty 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take pleas 
ure in answering briefly by mail, if the writer's addres. 
is given. 

WANTS . AND BUSINESS INQUIRIES. 
Almost any desired information, and that of a busi

ness nature especially, can be expeditiously obtained 
by advertising in the column of " Business and Per
sonal," which is set apart for that purpose subject to 
the charge mentioned at its head. 

We have received this week the followipg inquiries, 
particulars, etc., regarding which can probably be elici
ted from the writers by the insertion of a small adver-
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tisement in  the column specified, by  parties able t o  sup· 
ply the wants: 

Where can.! obtain EnglisJ;. steel stamps with two 
shears? 

Who manufactures dynamite? 
Who makes engines for propelling steam plows? 
Where can felt cloth be obtained, snitable for rnbbing 

crayon marks from bla�kboards ? 

OFFICIAL. 

I N D E X  O F  I N V E N T I O N S  

Hat·pouncin!! machine. Whiting & Daum . . . . . . . . .  196.410 
Hatchways. "door for elevator, D. P. Van Cott . . .  196,317 
Hay loader. R. H. Fawcett . . . . . . . . . . . . • . . . . . . . . . . . .  196.441 
Hay rake. horse, J. H. Thomas . . . . .  . . . . . . . . . . . . . .  196.501 
Health lift, F. A. Clifford . . . . . . . . . . • • . . . . . . . . . . . . . . .  196,435 
Hinge. spring, J .  Harrington . . . . . . . . . . . . . . . . . . . . . . .  196.355 
Hinges. covering plate for butt. H. T. Blake • . . . • •  196.419 
Horse detacher. J .  L. Kellum . . . . . . . . . . . . . . . .  " . . . .  196,361 
Horses. cheCking. G. L. Kenyon . . . . . . . . • . . . . . . . • . . .  196,362 
Horseshoe. J. B. Hague . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  196,446 
Horseshoe. R. B .  Huguuin . . . . . . . . . . . . . . . . . • • • . . . . .  196.457 
Horseshoe. H. A. Read . . . .  . . . . . . .  . . . . . . . . . . • • . • .  196,479 
Hydrant. J. Porteous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.384 
Hydrocarbon oil to buildings. J. S. Hul! . .  . . . . . . .  196.360 
Ice. making. T. B. E. Turrettini . . . . . . . . . . . . . . . . . . . .  196,316 FOR WHICH ;rew�lry. W" A. Sturdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,314 

L etters Patent of" the United States were Key'ring, J. S. Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . .  196.418 
Granted in the Week Ending 

October 23, 1877, 
AND EACH BEAKING THAT DATE. 

[Those marked (r) are reissued patents.l 

Knobs to metal, attaching glass, J. W. Haines . . . . 196,447 
Labels. glossing. C. C. Macbrair . . . . . . . . . . . . . . . . . . . . .  196.467 
Lamp chimney, K W. Blackhall . . . . . . . . . . . . . . . . . . .  196.328 
Lamp globes. base for. E" Blackman . . . . . . . . . • . . . • •  196.286 
Lathe for clothes pins. A. Hall, Jr . . .  . . . . . . . • . . . . .  196,353 
Leather-rounding machine, T. S. Reed. . .  . . . . . . . .  196.480 
Lighting device. pooket. Tyler et al . (r) . . . . . . . . . . . .  7.927 

A complete copy of any patent in the annexed list Lightning conductor. H. W. Spang . . . . . . . . . . . . . . . •  196,493 
Including both the specifications and drawings, will be Lightning rods. conductor for, A. Goss . . . . . . . . . . . .  196,350 
furnished from this office for one dollar. In ordering, Link. connecting, T. VI' .  Griffin " . . . . . . . . . . . . . . . . . .  196.293 

IJink, spring shackle, H. K. Porter . . . . . . . . . . . . . . . .  196,418 
please state the number and date of the patent desired, Liquids. vessel for holding. W. H. Sherman . . . . . . .  196,487 
and remit to Munn & Co .• 37 Park Row. New York city. LoCk bolt and seal. A .T .& E .O .Boone . . . . . . . . . . . . .  196,329 

Abrasive composition. S. Simmons . . . . . . . . . . . . . . . . .  196.488 Mail bag crane. J . A. Boals . . . . . . . . . . . . . . . . . . . . . . . . . .  196.421 

Addressing machine E .  Delano . . . . .  . . .  . . . . . . . . . . .  196,340 Matches, dipping. Swift & Wilson . . . . . . . . . . . . . . . . . .  196,315 
Mattress, T. Flagler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.442 Aging liquors, W. M .  Storm . . .  . . . . . .  . . . .  . . . .  . . . .  196.373 Metal. machine for redUCing, G. J. Capewell . . . . . .  196.334 Animal trap. J Crawford . . . . . . . . . . . . . . . . . . . . . • . . . . . .  196,436 Milk pail stool,' M .  A. Spragne . . . . . . . . . . . . . . . . . . . .  196.396 Anvil and Vise, C. A. Parker. . .  . . . . . . . . . . . . . . . . . . . .  196,380 Miller's paint staff. J . Austine . . . . . . . . . . . . . . . . . . . . . . 196.414 Baking pan. A .  J. Hoffman . . . . . . . . . . . . . . . . . . .  . , . . . .  196.453 Millstones. bail and driver for, J .  Craik . . . . . . . . . . . .  196.336 Bale band tightener. S .  J .  Chapman " . . . . . . . . . . . . . .  196,431 Mosquito net canopy. U. W .  Armstrong . . . . . . . . . . .  196.322 Bale tie. S. J. Chapman . . . . . . . . . . . . . . . . . . . . . .  196,432. 196.433 Motor. spring. G. Underhill . . . . . . . . . . . . . . . . . . . . . . . .  196.503 Bale tie, S. N. Drake . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  196.438 Nail assorter. S .M .& C .B .Howard . . . . . . . . . . . . . . . . . .  196.456 Bale tie. cotton. W. J. Carroll (r) . . . . . . . . .  . . . . . .  . . . 7.924 Nail plate feed·er. Tyrrell & Evans " . . . . . . . . . . . . . . . .  196.513 Barrel head linings. building. L" Reed . . . . . . . . . . . .  196,310 Oil tank. self-measuring. E. A. Smead . . . . . .  " . . . . .  196.394 .Barrel heads, making, D. Pomeroy . . . . . . . . . . . . . . . . .  19R.383 Ore separators, dust trap for, 'V. Hooper . . . . . . . . . .  196,455 Basket. I. I. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.335 Organ action. J. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.490 Bed bottom, C .  Merrick . . . . . . . .  " . . . . . . . . . . . . . . . . .  19G,469 Organ. reed. A .  F. Severance . . . . . . . . . . . . . . . . . . . . . . . .  196,312 Bed bottom. Smith & Shorno . . . . . . . . . . . .  . . . . . . .  196.492 l'aper box. L. P. Heath . . • . . . . . . . . . . . . . • . . . . . . . . . . . .  196.358 Bed bottom spring. Edmans & Mott " . . . . . . . . . . . . . . .  196.440 Paper-damping apparatus, Kahler & Bichl. . . . . . . .  196.298 Bedstead. sofa. A. Morris . . . . . . . . . . . . . . . . . . . . . . . . . .  "196.374 Paper-damping machine. W. Scott . . . . . . . . . . . . . . . . .  196.484 Beer.cooling apparatus, C. F. Hovey . . . . . . . . . . . . . •  196,297 Paper, fixing water colors on. J. Bongardt . . . . . . . . .  1 96.422 Berry box. C. W. Weston . . . . . . . . . . . . . . . . . . . . " . . . . .  196,405 Paper. embossing and perforating, C .L .Nagel . . . .  196.305 Binder. temporary. W. H. Naulty . . . . . . . . . . . . . . . . .  196.306 Paper. finishing printed. J. Morris (r) . . . . . . . . .  . . .  7.919 Boot and shoe edge burnishing. C. J. Addy . . . . . . .  196,233 Paper-perforating machine, G. H. Springer . . . . . . .  196.395 Boot and shoe edge burnishing. J . H. Busell . . . . .  196,288 Paper-printing surfaces,·producing. C . U .Maurice. 196,466 Boots and shoes. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . 196.372 Pavement. WOOd, J . V. McAdam" . . . . . . . . . . . . . . . . . .  196.3()3 - Bosom board. J. H. Kane . . . . . . . . . . . . . . . . . . . . . . . . . .  196.461 Photographic paper. translucent, H. V.Holmes . . .  196,454 Brake. automatic wagon. Whitman & Manes . . . . . .  196.406 Pick eyes. machine for making, J . .  C. Klein . . . . . . . 196.363 Brake, car. J. J . A'hthony . . . . . . . . . . . . . . . . . . . . . . . . . . . 196.320 Pictures upon fabriCS, producing. W . Winter . . . . . .  196,510 Brake, vacuum railway, J . D. Johnson . . . . . . . . . . . .  196,459 Pipe and bar cutter, J . Astall . . . . . . . . . .  , . . . . . . . . . . .  196.324 Brake. W Jgon. J. T. & I. R. Bryan . .  . . . . . . . . . . . . .  196.426 Pipes from mortar. mould for, E.;)1 .Hamilton . . . .  11)6,295 Bridge eyes. making, C. Kellogg . . . . . . . . . . . . . . . . . . . .  196,299 PI b h G F E ( ) 7 918 Bristle mixer, T. Dost . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.343 ane. enc , . . vans r . . . . . . . . . . . . . . . . . . . . . . .  • 

Burglar alarm, B. N. Bailey . . . . . . . . . . . . . . . . . . . . . . . .  196,416 Plane. bench, W. Grossler . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.444 
Burglar alarm. J. H. Guest . . . . . . . . . . . . . . . . . . . . . . . .  '196.445 Plane. bench. C. H. Hawley . . . . . . . . . . . . . . . . . . • • . . . . .  196,450 
Calendar, W. E. Waters . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,508 Planing machine, wood, E. Benjamin . . . . . . . . . . . . . .  196.327 
Can for packing meat. J. Sears . . . . . . . . . . . . . . . . . . . . . 196,485 Planter. corn, W. D. Ewart . . . . . . . . . . . . . . . . . . . . . . . . . .  196.291 
Can machine. W. Green . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  196.351 Planter. corn, M .  C. Randol . .  . . . . . . . . . . . . .  : . . . . . . . . . 196.387 
Can. sheet metal. J. A. Wilson (r) . . .  " . . . . . .  " . . . . . . .  7.923 Planters, attachment for, S . De Veaux . . . . . . . . . . . .  196,341 
Car coupling. Van Hoesen & Brown (r) . . . . .  " . . . . . .  7.922 Plastic materials, die for. J Bliss . . . . . . . . . . . . . . . . . .  196.4211 

Car starter. W .  R. I,andfear . . . . . . . . . . . . . . . . . . . . . . . .  196,463 Printing machine, S .  D. Tucker . . . . . . . . . • . • . . . . . . . . 196.502 
Cars, stake holder for platform. O .  M .  Avery . . . . .  196.415 Printing machine. calico. J . Haworth . . . . . . . . . . . . . .  196.296 
Carbon for electrical illuminating, C .  F. Brush . .  196,425 ������fn�r�::��:s��!��.:!�;fo
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Carbureter. E. J. Mereditb . . . . . . . . . . . . . . . . . . . . . . . . . • 196.304 Pruning implement. J. Hoak. . . . . . .  . . . . . . . . . . .  . .  196,359 Carding machines. W. C" Bramwell . . . . . . . . . . . . . . . .  196,434 Pulp from WOOl, making, M. R. Fletcher . . . . . . . . . .  196.515 Clrriage spring. J. T .  Plckhaver . . . . .  , . . . . . . . . . . . . . .  196,382 Pump, double action. N. Marshall . . . . . . . .  " . . . . . . . .  196.302 O lrriage top Iron, H. K . Porter . . . . . . . . . . . . . . . . . . . .  196.477 Railway SWitch, J. H. Ainsworth . . . . . • . . . . . . . . . . . . .  196.28. C trrlage top prop. L. Sawyer . . . . . . . . . . . . . . . . . . . . . . .  196,390 Range. E. C. �'rost . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . 196.347 o lrtridge loading, J. H . Dudley . . . . . . . . . . . . . . . . • • •  196.439 Refrigerator, W. P. Bradley . . . . . . . . . . . . . . . . . . . . . . .  196.330 O,llar, waterproof. T. New (r) . . . . . . . . . . . . . . . . . . . . . .  7.920 Sal ammoniac. manufacture of. C. Lennig . . . . . . . . .  196,464 o lair, barber's, O. F. Plluegner . . . . . . . . . . . . . . . . . . . .  196.381 S d Wid & P tt 196 509 o Ir k' C B d 196 423 an pump. ger a erson . . . . . . . . . . . . . . . . . . . .  • 

,
la. t roc lng, '. ra a. . . . . . . . . . . . .  • . . . . .  . . . . . . • . . .  , Scale� for weighing, spring, G. H. Chatillon . . . . . .  196,434 OClalrs. foot rest for. J. Vose . . . . . . . . . . . . . . . . . . . . . •  196.506 , S fi W E D d J 196 342 

Onandeti;ep., extension, J . 'V. Carter . . . . . . . . . . . . . . .  196,430 :  creen, re, . . � ge, r. . . . . . . . . . . . . . . . . . . . . . . . , 
O I ·w L W'llia 196 409 Screw, wood. E. S. PIerce . . . . . . . . . . . • • . . . . . . . . . . . . .  196,309 

1 mney cap. . . 1 ms . . . . • . . . . . . . . . . . . . . . . . .  • Seeding machine. J . F. Winchell (r) . . . . . . . . . . . . . .  , .  7.926 o mrn, W. Stover " . .  � . .  : . . . . . . . . . . . . . . . . . . • . . .  , . . .  " . . .  196.498 Sewer trap, A. H. Lowell . . . . . . . . . . . . . . . . . . . . . . . . .  196.368 � mrn, O. V. Washington " . . . . . . . . . . . . . • . . . . . . . . . . . . .  1�6,507 Sewing machine. straw braid. A.J .Sedmihradsky. 196.486 O�urn motor� Z . G. Lasher . . . . . . . . . . . . . . . . . . . . . . . . . .  1. 6,965 Shaft hangers, bearing for, G. A. H. Vollrath . . . .  196.505 Cigars, etc., lIghtmg deVICe for, E .  S. May . . .  , . . . .  196,468 Shoe lacing fastening, G. Butterfield (r) . . . . . . . . . . . .  7.921 Clock, calendar, T. H. Mott . . . . . . . . . . . . . . . . . . . . . . . . .  196.3:5 Shoe tip metal. W .  Van Wagenen . . . . . . . . . . .  : . . . . . .  196.5H Cloth, folding. N. H. Morrill . . . . . . . . . . . . . . . . . . . . . . 196.4 <1 Shutter worker, S. W. Merry . . . . . . . . . . . . . . . . . . . . . . . .  196.470 Cloth, steammg. E. Woolson . . . . . . . . . . . . . . . . . . . . . . . .  196.511 S ·ti W V W 11 196 402 Coffee and tea pot strainer, Garvin & Bowen . . . . . .  198,443 Qap compOSl on, . . : a ace . . . . . . . . .  � . .  . .  , 
Colters and plow standards. J. F. F. Porter . . . . . . . 196.385 Speed measure, J. S. WIlson . . . . . . . . . . . . . . . . . . • . . . .  196,40: 

Corset. A. M. Weber . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . .  196,403 Spoon. ca.mp, P . Ulmer (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  7,925 
Corset clasp. T. C. Candlish . . . . . • . . . . • . . . . . . . . . . . . .  196.429 Steam bOil�r, N. Roser. . .  . . . . . . . . .  : . . . . . . . . . . . . . . . . .  196.482 
Crayon holder. A. B. Greenwalt . . . . . . . . . . . . . . . . . . . .  196,452 Steam engme. reClpro?ating. A. HIgginson . . . . . . . .  196.451 
Dental plates, Knight & Whiteside . . . . . . . . .  " . . . . . . .  196.3()0 Steam trap, T .  G. SprInger " . . . . . . .  : . . . . . . . . . . . . . . . .. 196,491 
Ditehlngmachine, P. N. Fowler . . . . . . . . . . . . . . . . . . .  196,346 Steel, mould for casting. A .  J. NellIs . . . . . . . . . . . . . .  196,307 
Dredging machine. R. R. Osgood . . . . . . . . . . . . . . • . • •  196.378 SWItches, locking, W. Buchanan . . . . . . . . . . . . . . . . . .  196.428 
D t i rt M R t k 196 481 SYrInge. A. Berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.417 ress ra n suppo e�, . Qsens oc . . .  . . . . . . . . . .  , Table slide, extension, S. n. Alexander . . . . . . . . . . . .  196,4:12 Elevator cuP. O. C. Stafford . . . . . . . . . . . . . . . . . . . . . . .  196.496 Tanning. De Cordova, Wise & Darrell . . . . . . . . . . . . .  196,439 Elevat?r. L. Gallaher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,348 Targets. glass ball for. I. A. Paine . . . . . . . . . . . . . . . . . .  196.379 EmbrOIdery pattern card. T. E. Parker . . . . . . . . . . . .  196.308 Teeth, plate for artificial. B. St. John. . .  . . . . . . .  196.397 Emery wheel. W. Esty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.345 T I h '  t· G M Ph I 196 4"6 Evaporating alkaline solutions, Kitchen & Allen. 196.462 e egr�p , pnn �ng, . ..l . e ps. . . . . . . . . . . . . . . . . .  , l", 
E . .  d . S M B tt 196 3U ThrashIng machme. J " K. Durk . . . .. . . . . . . . . . . . . . .  196,28, xerClSl�g eVICe, . . arne . . . . . . . . . . . . . . . . .  . Time movement, transmitting, H. J .  WenzeL . . . .  196,404 Fare regIster. H. D. Rodgers . . . . . . . . . . . . . . . . . . . . . . .  196.389 T b tt S H L . 196 366 Faucet for bottles. vent, H .  Downes . . . . . . . . . . . . . . .  1 96.437 0 acco cu �r, . ' . ormg. . . . . . . . . . . . .  . . . . . . . . . . .  , 
F t hl ld C C L' 196 465 Tobacco-maklng machllle. plug. J . L. Jones . . . . • . .  196,460 auce s e , . • Ienau . . . . . . . . . . . . . . . . . . . . . . .  . Toy. antomatic, J. Schwippl . . . . . . . . • . . . . . . . . . . . . . .  196,391 Faucet. G. W. Banker, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,285 T I W H i t d 19 F d t h t S H G'I 196 292 rack c earer. ". a s  e . . . . . . . . . . . . . . . . . . . . . . . .  " . .  6.294 ee wa �r ea er, . • . 1 man . . . . . . . . . . . . . . . . . . .  , Truck for moving buildings, W. Bushee . . . . . . . . . . .  19f,289 Fence, OlIver. & WIles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.472 Trunk IIxture. C . A. Taylor . . . . . . . . . . . . . . . . . . . . . . .  196.50(' Fence. metallIc. L. H . Burt . . . . . . . . . . . . . . . . . . . . . . . .  " 196.382 V I T F R I d 196 311 Fence post. iron. Crocker & Wilcox . . . .  " . . . . . . . . . . .  196.337 a ve • . .  o� an . . . .  " . . . . . . . .  " . . . . . . . . .  0 < . . . . . . .  " 

Fence. wire. Crosby & White . . . . . . .  " '  . . " . . . . . . . . . .  196.290 Vehicle axle skem, S. P. Lovelace " . . . . . . . . . . . . .  " " 196.967 
File and screw driver. S. Harris . . . . . . . . . . . . . . . . . . . . 196,354 Vehicle dash board. G. M .  Peters " . . . . . . . . . . . . . . . . . .  196.475 
Filter, A. Macqueen. Jr . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  196,370 ' VehI?le seats, lazy back for, J .  J. Newsom . . . . . . . .  196,377 
Fire arm, breech· loading. H . Sntter . . . . . . . . . . . . . . . 196.399 V�n�Ilator and chimney cap. C. A. Vaile . . . . . . . . . • 196.504 
Fire arm, revolving. D. Smith . . . . . . . . . . . . . . . . . . . . .  196.491 VlOlu�s. attachment for, H .  Rarrenther . . . . . . . . . . .  196.325 
Floor protector, W .  W. Wadsworth . . . . . . . . . . . . . . . .  196.31 9 WashIng machine, G. Buchanau . . . . . . . . . . . . . . . . . . .  196,427 
Fluids under pressure. vessel for. C. H. Wilder . . .  196,403 Water closet hopper and seat. W .  (} Rhoads . . . . .  196.388 
Foot warmer, �' . L. Stewart . . . . . . . . . . . . . . . . . . . . . . . •  196.497 Water gate. D. T. Perkins . . . . . . . . . . . . . . . . . . . . . . . .  196 •• 74 
Furniture, attaching legs to, S. B. Alexander . . . . .  196.413 Water meter, G. O .  Schneller . . . . . . . . . . . . . . . . . . . . . . .  196.483 
Game apparatus, J. Harrington . . . . . . . . . . . . .  196,356. 196.357 Water meter. rotary, H. C. Abrbecker . . . . . . . . . . . .  196.411 
Game counter, J. H. Tabony . . . . . . . . . . . . . . . . . . . . . .  196,499 Waterwheel. G. W. Ear!. . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.344 
Gas. regulator for, J. E. Lewis . . . . . . . . . . . . . . . . . . . . .  196,301 Weatber strip. A. F. Van Dolsen . . . . . . . . . . . . . . • . . . . .  196,318 
Gas burner regulator. E. Ginss . . . . . . . . . . . . . . . . . . . . .  196.349 Wheel. en�less track. J. T. Brooks . . . . . . • . . . . . . • . .  196.381 
Gas burner regulator. G. j, . Shepard . . . . . . . . . . . . . . .  196.439 WIre-barkmg machine. D. C . Stover . . . . . . . . . . . . . . .  196.313 
Gas lighting. Tyler, Chandler & Standish (r). . . . . .  7,928 Wire rods. rolling. W. W. McCallip . . . . . . . . . . . . • . . .  196,371 
Gas engine, Otto & Crossley . . . . . . . . . . . . . . . . . . . . . . . .  196.473 Wire stretcher. D. A. Smith . . . . . . . . . . . . . . . . . . . . . . . .  196.392 
Gas. manufacture of, T "  G. Springer . . . . . . . . . . . . . . .  196.495 Wrench, pl.pe. J. W. Vermillion . . . . . . . . . . . . . . . . . . . .  196.401 
Gases under cellars. vent for T. New . . . . . . . . . . . . .  196,376 Zinc-smeltmg furnace. O. Lumaghl . . .  ; . . . . . . . . . . . .  196,369 
Gasket, C .  S. Stoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,. . 196.398 
Glass furnace. P. Arbogast . . . . . . . . . . .  " . . . . . . . . . . . . . .  196.321 
Glassware. mold for. W. Beck . . . . . . . . . . . .  . . . . . . . . .  196.326 
Grain binder. G. W. Hobbs . . . . . . . . . . . . . . . . . . . . . . . . . .  196,452 
Grain vessels, ceiling for, F. Das8ori. . . . . . . . . . . . . . .  196.338 
Grinding machine. cutlery, G. J .  CapewelJ. . . . . . .  196.383 
Hammer, bush, H .  H. Harvey . . . . . . . . . . . . . . . . . . . . . .  196,«9 
Handle for bimdles. J. W. Knapp . . . . . . . . . • . . . . . . . .  196.364 
Harrow. sulky, J. J. Smith. . . . . . . . . . . . .  . . . • . . . . . . . . .  196,393 
Harvester, S. HUll . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  196.458 
Harvester, corn, J. W. Terman . . . . . . . . . . . .  . . . . . . .  196,400 
Harvester, cotton, W.J. P Qwell • • • • • • • . • . • . • • • • • •  196,366 

DESIGNS PATENTED. 
10.2'l9.-CARPETS.-Arthur Martin. Paris. France . 
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InlOide Palre, each i nsertion • • •  7'1i cents a line . 
Back Page, each insertion · · • •  $1.00 a l ine. 
Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver· 
tisements must be received at publication office as early 
as Frida1j morning to appear ill next issue. 

1'1'1I0NGLY l!lNIlOIISl!l1l BY 'l'IIi SCliN'l'IFIC AUiIlICAli, 
7 0, 000 COPIES SOLD / I  

ALLEN'S USEFUL COMPAN ION 
AND 

ARTIFICER'S ASSISTA·NT. 
M1cJI�¥§!l�
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APPRENTICES. SIZE 8Ux6 INCHES. Contains 700 PAGES , 

�P8rl����S��t'l����oa�dof�i�Aa��'REttr;£EeRi�eIP�s� 
PROCESSE�, TRADE SECRETS, TABLES, Ate •• ever published, 
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2lf POUNDS. WE PAY 21 CENTS POSTAGE on EACH COPY 
SENT BY MAIL. (An idea oft ts size can be formed from the above.) 

THE SCIENTIFIC AMERICAN says of this work : 
" This is undoubtedly the cheapest worl. of the 
kind ever published. It contains 70(J pages 

" of closely arranged matter. The author and 
" compiler has covered very eootensive ground, 
" and the recipes and instructions are carried 
U down to the latest date. " 

ca!gb:t�b����ed�t A� P1�k�t:.�:.re �i��'ie£no d�g;i�s cSENTerBV 
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York, P. O. BOX 37'56.  
See " Condensed Table of Contents," last week's paper. 
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50 Elegant Mixed Cards, with name, 13c . 

" Agent's outfit IOc. Seavy Bros., Northford. Ct. 

DON'T SUBSCRIBE ��r �::lzin��P;� 
matter where Yft?� .wlfI�:l;:����oW� you write to 

• PublisMr and Subscription A�t, 397' Broadway, New York. 
Particulars Jilree. MenUon tMJJ paper. 

A WELL·KNOWN FIRM IN THE IRON 
and Machinery Trade at Berlin (Germany) , having the 
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ture . Please address I. �., 6616, care Rudolf Masse, 
Berlin. S. W. (Germany). 
----------------------�----------

JO=--_�_q_ HOLLAN""D'S 
GoOLD P:EN"S 

kecelved the Centennial Medal from the Judges on Awards, for 
h superior elasticity and geuera.l excellence." If 1l0t. sold by your Stationer, send for Illustrated Price· List 10 the ItIanuCaeto.·J', 19 W. 4th St.. ()illeinnati. 

ELEVA TOR BUCKET. 
For use in Flour Mills, Grain 
Elevators, Sugar Refineries, 
Malt Houses, Breweries, "\\- hite 
Lead Works, &c., &c. These 
buckets are made of Charcoal 
Iron, and are very strong and 
durable . No corners to catch. 

and cost about tLe same a;
e
t��

i
��Je:�fI�w��clr�tP�:tj 

thousands already sold. T. ]\ Rowland, Sole Manuf'r, 
Send for circular. Brooklyn, N. Y. 

25 per cent. Discount on Price List of 
HYDRANT·RI GHTS FOR SAI.E. Superior Wood-Working :Maohinery HydrostatiC Pressure Harnessed. No spring, screw or 
�Oc:':d �jlf\$�,�:.e }�e�

e�eke�'),�t
i� %c��g�

k§i� 
Brooklyn (E. D.), N. Y. 

SC HOLL SAW PATTERNS.  
Send 25 cts. for three of the most elegant patterns ever 

����. a �.?';uIlfuf����� a�al1 o�Ar
c!egh:.�ynr����t 

with water bird. 'l'he finest illustrated catalogue in the 
world given 

t:aA::'1iV�g'lEtr,Ig��ratford, Conn. A
GENTS \V ANTED. Package of Goods free to 

every appUcant . Star Novelty Co . ,  Charlotte, Mich. 

WOOD-WORKING MACHINERY, 
�giIn�dj�lJifn

v
e�?' ��r�rn

e:iai�g��: 
�::s, ���1

s
Ra�:;s, !��

C�t�r �:;�� 
Tools. We build the only patented 
Panel Raiser, with vertical spindles, 
all others beiPj infringements on 
��r

l���ents of uly 11 and October 

WALKER BROS., 
78 and 75 Laurel St., Phila. 

------�- -------------------- -------FORCI NC M A D E  E A S Y B Y U S I N G T H E  " w:���y�o. DROP  HAMMERS ,B�����d. 
HICKEY 

S')'EAM FUItNACE BLOWER, 
THOM.ls°5-.

B
I'tWA�.i;:{!�llo���kt, N. Y. 

J'ENNINGS' WATER CLOSETS R���:d. 

A G- U :J: D E  
TO THE 

$ 3 PrIPt� l�Jt�v�loper.R���j to awy press. Larger sizes for large work. 
fa�t:::;n� ��;t�t�a�:¥:6��ik:� 
ment for old or young. Or it can be made 
mortey maki'(t{J business anywhere. Send 

�Oll.!.!::==" 3ck"i\'f�il�
r �r

tJ
e
J�t�'i.'tt�!gtnrers, 

Meriden, Conn . 

Determl·natl·On of Rocks. NARROW GAUGE SWEDISH LOOOMO-
tlve, with one page of engravings. SUPPLlOMENT 41 . 
Price, 10 cents. Locomotives of tbe EIGHTEEN INCH 

Being an Introduction to Lithology. By Edouard RAILWAY at Crewe, Eng. Two engravings. SUPPLE
Jannettar. Translated from the"Frencli by Prof. GeorB.Je I ME"T 44. 10 cents. 
W .  Plym:&�oVA;�t�'lWi'r�W�Wilb11r:h�\?,

th, $1 .  
. 
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E U R E KA S A F ETY POWE R 
Practically impossible to ex. 

plode .  Tested to 3()() lbs. pressure 
per square inch. 2-Horse Power, 
$11i0, 3 to 4 H. P . ,  $21i0. Also. 
Stationary Engines and boilers. and 
Spark Arresting Portable En. 
gines for plantation use. Send for 
our circular. Discount to the trade. 

B. W. PAYNE & SONS, 
Corning, N. Y. 

S3GOLD PLATEDWATCDEs. Cheape,t 
in the known world. Sample Watch Free to 
Agents. Address, A. COULTER & Co., Chicago. 

BROWN & SH ARPE M.F' G CO. , PROVIDENCE, 
R. I .• have ready for delivery Universal and Plain 

Milling Machines, two size.s of each ; Revolving Head 
Screw Machines of three sizes ; Screw Finishing and 
���A�fo����; D��rc�i��.i'Ja

��I��� g�lr::se f��nSi'� 
ii.�e�t\'to�t�I.:n�;�St;e��cR,�� 

b
fn"�:;��r�sbJ'J��d 

and made or drilled to order. Our New ,Illustrated 
Catalogue Mailed on Application. 

BARNES' FOOT POWER MA. 
CHINERY. 

��'if
s
MJ:��:�d ¥o"b\e::. 

1 3  Different machines with which 

in miscellaneous work can 
compete as to QUALITY AND 

PRICE with steam power manufac .. 
turing ; also Amateurs' supplies . 
MACHINES SFNT ON TRIAL. 
Say where you read t,hia, and send 

for oatalogue and prices. 
W. F. & JOHN BARNES, 

RoCkf()l"d, Winnebago Co., IU. 

J titutifit �mtritan. 
The DIost Popular Scieutific Paper in the lV orld. 

THIRTY-SECOND YEAR. 

Only $3.�0 a Year including Postage. Weekly. 
1i:J K,- mbel's a Year. 

This widely eire, : ate.l and splendidly illustrated 
paper is published wee ,ly. Every number contains six .. 
teen pages of useful information, and a large number of 
original engraVIngs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in MechaniCS, Manufact.ures, .. 
Chemistry. Electricity. Telegraphy, Photography. Archi
tecture, Agriculture, Horticulture, Natural Hi�tory, etc, 

All Classes of Readers find in THE SCIENTIFIC 
AMERICAN a popular reSW1ne of the best scientific In
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant snpply of instructive 
reading. It is 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 O'f'U, year-52 numbers
postage prepaid. to any subscriber in tbe United States 
or Canada. on receipt of three dollars and twenty 
cents by the publishers ; six months. $1.60 ; three 
months. $1.00. 

Clubs.-Olle e xtra copy of THE SOIENTIFICAMERI_ 
OAN will be supplied gratis fO'/" every club of .five .ubscribers 
at $3.3() each ; additional copies at same proportionate 
rate. Postage prepaid. 
One copy of THE SCIENTIFIO AMERICAN and one copy 

of THE SCIENTIFIC AMERIOAN SUPPLEMENT will be .ent 
for one year, postage prepaid. to any subscriber in the 
United States or Canada. on receipt of seven dollars by 
the publishers. 

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

M U N N  & CO., 
37 Park Row New�York. 
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NOTICE T O  INVENT O R S  

I
T PAYS to seU our Ruhber Hand Printing Stamps. 
Terms free. G. A. HARPER & ,BRO., Cleveland, O. �250 o"year. Agentswantedeverywhere. Bu.· 
\lJ �Jd�:�iS�i�e:i��ab�:''Sli�� ��� 

Wright's Automatic Cut-off Engine . 
SuperIor in economy, sl"j'liClty, and durabilitL: to all 
�;���::
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GEO. M. GLAPP, 205 Broadway, N. Y. 
PUNCHING PnroPM�t!f,:ne&�.a

n1rIiws'si?rHgr� 

PRESSES. �!�KER PRESS c o . ,  Middletown' l 
25 Cards, 25 styles, 10c., or 20 Chromo Cards, 2Oc. with 

name. J .  B. HUSTED, Nassau, N. Y. 

OOMPRESSED AIR PNEUMATIC DIS-
patch System used in Paris. With description and 12 
illustrative figures. Contained in SCIE:STIFIC AMERI
CAN S UPPLE1\lE�T, No. �4:. Price, 10 cents. 

B IG  PAY To  Agent. selling m], 1 0  new article •• 
g�rg,,'¥�o::.
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r
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W O R K  FO R A L L 
In tbeir own localitl� canvassing for the Fireside 
�::���rin <:.%a*':.'i!ld, ':i�l! ti�:gf£�fi'rok�r/r';,�� 
������

s
g?�I�IfI:r�; A�":�:U���l�f!�� Free .  

65 rle�i���u�tt�fcS'L-:nJ!'cg"E.
m
:'Jg�; ��t�t�g't.· 

$12 a da y at home. Agents wanted. Outfit and 
terms free. �'RUE &; CO .. AuguBta, Maine. 

The H 0 A D L E V 
P O R T A B L E  S T E A M  E N G I N E .  

W ITH AUTOMATI C A L  CUT - O FF R EG U LAT O R  A N D  B A L A N C E D  V A LV E: . 
THE BEST �� MOST ECO N O M I CAL ENG I N E  MADE SEND FO .'? C /R C l/L A R .  
TheJ.C.HOADLEY C O .  LAW R EN C E .  M A S S .  

STAT E W H E R E  Y O U_ S AW �� '- _ "�_� " 

PATENTS AT A U CT I O N . 
THE DRIVEN WELL. �jiiiiii.ji.ii ••• �ir;'."Iii.illl- 1 Town and County privileges for making Driven 

II Wells and seiling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

W M .  D . A N D R E W S  &. B R O . ,  
NEW YORK . 

The G!�!§�e!I��ltro�g�l��!Xo��ency 
121 Chambers and 103 Reade Streets, New York. 

SPARE T H E  CROTON AND SAVE THE COST. I MACHINISTS' PATTERN LETTERS in great variety, D . T b W 11 V ANDERBURGH, WELLS & CO., Printers' Warehouse, rIVen or u e e s 18 Dutch Street, New York, corner Fulton. (Up-stairs ) 
furnished to large consumers of Croton and Ridgewood V I N E e A R How made in 10 hours, Water. WM. D, ANlJREWS & BRO., 4HWater St. , N.Y. • from Cider, Wine, or who control the patentforGreen'sAmerican DrivenWelJ Sorghum without using drugs. Name paper, and ad-

Wood-Working Machinery, 
Such as Woodworth Planing, Tongneing, and Grooving 
:Machines, Daniel's Planers

M
Richardson's Patent Im-

lt�s�� j1:��fne:;:��
i
W�'Od_ w���f& M��m���Jtge�� 

rally. ManufactUred by 
Wl

'l'H���Js?u�y
G
�r�etI*It�:sl£:��ass. 

(Shop formerly occupied bv R. BALL &_C_O_._) __ _ 

A Golden opportunity. Every Agent 
in the country should subc 

scribe at once for the Agents' JournaL A handsomely 
bound U page Journal devoted to their interest. A 
knowledge of what it contains will render it indispens
able to you j it is brim full of Spicy and Intpresting 
�tg

i
rlr�����t ��:�.wt.rjr�:s

e
rg�;��J o��t *�v. 

SA lES WANTEPMg�H '�d .;r,��.�,.v . .  uSALARY 
MEN SlZ5 to DEALER", S.mp\" FREE. -

Seno 3c. stamp to insure answer. �. }<'OS'fER & CO.,CINCINN.l.TJ. o.CIGARS 
Regular Monthly Sales the first week of each month, 

by George W. Keeler, Auctioneer. at his' Bal�srooms, 
53 Liberty Street, N. Y. For terms, etc., address The 
New fork Patent Exchange, Room 11, 55 Liberty Street. 

E A G L E  F O O T  L A T H E S ,  III Improvement in style. Reduction 10 
gfl��

s
"'�n� m�is����1 �rfJI§�:o�t�:;Sri 

Circular Saw Attachments, Hand Plan
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Libertv St . . New York. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'g CONCERNS.-Buerk',. Watcb

man's 'I'hne Detector. capable of accurately con
trolling the motion of a watchman or patrolman at the 
di:fferent st.ations of his beat. Send for circular . .J . E. U U EKK , P . O .  Box 97'9, Roston.Ma"s N. B. -The suit against Imhaeuser &; Co., of New York, was decided in my favor, Jnne 10 1874. A flne was assessed �ainst them Nov. ll-J876, for selling contrary 
�fo��; i��ri';igi�� 

t
e: ,:;�

u
�atent

e
�ar

s
b�'}l��i �t�

S
� cording to law. ---,--.---- dress F. 1. SAGE, Springfield, Mass. $66 a Week in your own town. Terms and $5 outfit _______________________ �----_--_-------------free. H. HALLET'!' & CO .. Portland Maine. 

CA VEA'J'S, COPYRIG HTS, TRADE 

349 
EUREKA LATHES, 

$9.00 a n d $ 1 1 .00.  
Send for circular of Lathes, Air Pistols, Revolvers, and 

Air Rifies. 
JOHN P. LOVELL & SON S .  

BOSTON ,  MASS. 

A Superior Quality of 
S C R E W B O L T S ,  

Lag Screws, Tap Bolts, 
Set Sm'ews, Bolt Ends, Turn Bnckles, &c. 

Manufactured by 
S A M U E L  H A LL'S SO N ,  

Established 1839. 229 W. IOlh Street, N .  Y. 

.laker Rotary Pressure Blower. 
(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBRAHAM BROS. 
2818 Frankford Ave. 

PHILADELPHIA. 

Laundry Machinery Rnd the Nonpareil Wash-
b':,hl���i\�"N,W�

n
W��fX��6'Js?:fi�� a�dK:s�1:::�i� 

for Laundries furnished. Correspondence invited . 
The -"'aHol la]  Pl'tro]l'lJIll Has Co. 

Have the only process that will produce pure fixed Gas 
from petroleum, Uniform and reliable as the best Coal 
Gas. and much more brilliant, at haJJ cost, Will furnish 
�������a�l!

i
Wo;i�f�:H���It:��

u
i�vit�

r
B�:fli�: of any size reauirec:.. Send for circular. GEO. M. 

�fr�[y��'Wr'i,';:'d:f:.nj�� {'t�k�s of New York and New 

$5 to $20 ner day at home. Samples worth $5 
free. STINSON & CO . . Portland. Me. 11200 Salary. S.Jesmen ... nted to .. ll our Staple Goods to dealers .. No peddling. ,Expen8e8 paid. Permanent employ· meut. address S. A.  GRANT & CO •• 2, 4, 6 " 8 Home St., Cillcilloat.i, O. 

KNIGHT'S AMERICAN MECHANICAL DICTIONARY 
SOJ,D ONLY BY SUBSCRIPTION, -Experlenced 

agents wanted in every State. Send for book of 
instructions desCribint the work, and explaining how to 
8ell lt. M�¥r�Jr� �3t�f[T�II"�f,�gft�h:'s, 13 Astor Place, New York. 

LIGHT CAST I NGS  to ,:rder promptly. 
PlaIn, Bronzed, or GRA Y IRON Galvanized. 

We make a 8f,ecwlty of light work. 
LIVINGSTON &; CO., Iron Founders, Pittsburgh, Pa. 

H. R. WORTHINGTON, 239 BlWADW A y, 
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refers to 100 stations w{ere fhey are in daily use . Also 
all descriptions of Portable Steam Pumps, Water Motors 
and Water Meters. See SCIENTIFIC A MERICAN Sup
PLIOMENT. January 2ith, 1877. Prices largely reduced 
July 1st, 1877. 

JOHAN KOOPMANS & 00. , OF AMSTERM A RKS, E'I'C. 

Messrs. Munn & Co., in connec:ion with the publica· 
tion of the ScrENTIFIC AMERICAN, continne to examine 
Impro'rements, and to act as Solicitors of Patents for 

L. SMITH HOBART, President. JOHN c. MOSS, Superintendent. ;?�M
A���c'it"�a�d:����\i'r��°Fn :"�1l��I�;.

i
�:a1

n
���� I have established a wholesale business for American 

articles, both for their own account and as the repre .. 
sentatives of several manufacturing concerns in the R E L I E F P L A T E S  

tnventors. i For Newspaper, Book, and Catalogue Dlustrations, Engraved in Type-metal, by a new Photo-Chemical 
In this line of business they have nad OVER THIRTY Method, from all kinds of Prints, Pen Drawings, Original Designs, Photographs, &c. ,  much cheaper 

YEAUS' EXPERIENCE, and now have unequaled facilities than Wood-cuts. These plates have a perfectly smooth printing surface, and the lines are as deep, as even, 
for the preparation of Patent Drawings, Specifications, ' and as sharp as they could possibly be cut by hand . We guarantee that they will print satisfactorily on wet 
and the Prosef:Jltion of Applications for Patents in the or dry paper, and on any press where type or wood-cuts can he so printed. Electrotypes may be made from them ' 
United States, Canada, and Foreign Cou�tries. Messrs. in the usual way . 

Trade Mark Regnlations, Copyrights for Books, Labels, l Our Plates are now used by the prinoipal publishers and manuJaotw'ers in every state in the Union. 

United States. Manufacturers desirous of making their 
products known in Holland and its colonies, will find it 
to their advantage to address th em with catalogues and 
price current. giving them f¥ll information about their 
goods. Reference, J. Agostml. 20 Beaver St. , N. Y. 

'W' E  E N �M E L 
i n  F I N E  J ET B lA C K every variety o fturn e d  wood work 
parts" of m ae h l nery ... c astin,sit in.w�J·e and other metal 
wOl'k ENAMELED J ET GOODS , i n wood or mel.l, mad. I. order 
A M ER I C AN ENAMEL CO.I1 W ARREN STPROV I D E N C E .  R • •  

Munn & Co. also attend to the preparatIOn of Caveats, I Reissnes, Assignments, and Reports on Infringements SEND STAMP FOR ILL USTRA TED CIRCULAR Please say where yon saw this. S d H d M '  of Patents. All bnsiness intrusted to them is done • econ - an lcroscones 
with special care and promptness, on very moderate PATENT M I N  E,RAl WOO L. Beck's, Crouch's, Ross', Nachet's Hartnack's, �ent- • 

terms, mayer's an%.s.t�'t�a:a1�o�,i'.:"p��c
t
e
O
s?

0 per cent .  
We send free of charge, on application, a pamphlet Iucombustlble. The best non-conductor. Cheap enough Glass slips and thin glass covers for mounting objects, 

containing further i.nfor�ation abol1� Patents and how for lining frame ho�se8 . ��dJ?r il!(;�its, at reduced price. Send for the list. 
to procure them; directIOns concernmg Trade Marks, THE UNION IRON M::;'LL'S, Plttshurgh, Pa" Manu- P. O. Box 4461 ,  26>1i Broadway, N .  Y. JAMES W. QU���h�S��ut �r�Ifl,t�geIPhla. Copyrights, Designs, Patents, Appeals, Reismes, In· I facturers of Improved wrought iron Beams and 
fringements, Assignments, Rejected Cases, Hints on I G�g�r:r\fa"tt�.ul��ich has taken place in the prices of Lathes, P i a ne rs,  S h a pe rs M EN ��Nr;�D,,;�:::?!N';r,��:t�y E A R  L Y 
the Sale of Patents1 etc. 

��Wi�dp�8b1
a
illTl��f���,������s �s�o

c
��l�l�e

c
���� ���i�" M���fn�������� o��::�rll� �lln£f> �a

i\�ir: u. S. �A lMPOi�&=R:���llEJ���:i:E:!:��:��!�!. FO" eian Patents.-We also send, free of charge, a ' cial attention of Engineers, Architects. and Builders to I I'fARDT, Newark, N. J , 
Synopsis' of Foreign Patent Laws, showing the cost and ��:u����?��� �d��¥!����e1��'i.�e�1��iflgor��r )jgg� 1 -----'------'--------------.--- 'AG UNrnS· WANTED. 
method of securing pateuts in all the principal coun· I Of SeCtiOns',.-whiCh will !!e sent on applicatlo!, to those No Sawrlu(1t I No Planln[ I :JJiLsbN sl�n�

iC
�XiJ'iii�iE co., tries of the world, American inventors should bear in i b'WJ�

m
d'1�''li�c

e
6t'li'1.�'ll:�f

e B'A'£��r1�1'b-:'1'li,� U Il • S29 Broadway, New YO"k city, 
mind that as a general rnle, any invention that is valu· , cost of Insurance avoided,and the serious losses and In- I 

• New Orlean3'r Is':i:n Francisco, Cal�
hicallo, Ill. 

abie to th� patentee in this country is worth equally as ' �rJ��rHg�s
tFu�g.

s5��:I�i��ra�<ii�f,;���'il'i'st�gii�e if�; 50 P E R  C E N T .  0 F WOO D SA V E D.  -----
much in Eugland and some other foreign countries. I believed, that were owners fully aware of the smaR Thp, lumber as manufactured by our recently patented Pond's Tools " . C d' E r h G ' dill'erence whIch now exists between the use of Wood- Cutting Machines a d Seasoning Presses is fully equal FIve patents-e�braCln.g ana lan, �g lB I erman, I and lron, that inmanycas�s thel�tter would be adopted. if not Buperior, to that sawed and planed We liave , 
French, and Belgun-,:"I1l �ecure to an Illventor the ex- ' �::,s��l�lti���e��c�N�\"r�:���a:6'M�[t6�t�&:r"e�� in stock, ,!r will cut to OrdeI:, as desired, Walnut. Ma- Enll,tne Latbe"" PJan "r .. , Dril l s, &c. 
elusive monopoly to hiS d,scovery among �bout . ONE in ct.t may at Qnce be ascertained. Adqress ��f:.

n
lro!

p
��1i'�o �1��h�,.It

l
t'X:��di£!�· 'c'i.;,�gl ;�i��: Send for Catalogue. DA VID W. POND, Successor to 

HUl'DRED AND FIFTY MILLIONS of the most mtell!gent CARNEGIE, BROS. & CO., PIttsburgh, Pa. ,proached outside of our estabhshment . It needs but , LUCIUS W. POND. Worcester, llI_a_s_"_. ____ _ 

1 . h ld Th f Tt' f b '  d one trial of our lumber to remove all prejudice against I -
peop e m t e wor . e aCi l Ies 0 usmess an T O M A N U F A C T U R E R. S .  - T O L E T IN cut wood, as the boards, as manufactured by us, have all " Indispensable to the Library, Olel'gyman, s ,eam communication are such that patents can be ob· Philadelphia, building 9Ox200 feet. Will be fitted the merit,s 1"e claim for them"bein,g fully equ\tl to sawed 'II Lawyer. Physioian, Editor, Teaoher, btudent, 
t.tined abroad by our citizens almost as easily as at fJ'n':i� 'fdd";�����:��P�Y���

IP
\i'i:,Ult responsible wood. \iRO. W. READ &; Cu., 186 to 200 LeWIS St. , N.Y. and all oj any oalling in life who desire knowl-

home, The expense to apply for an English patent is seU a First-Class Piano An� EAll �EA� SELDOM edge. " �75 ; 
�:�

lran, $100 ; French. $100 ; Belgian, $100 ; Cana· 
house in 

than a
lfa�:

h
:� FAIL TO ENCYCLOPlEDIA BRITANNICA. lan, , . 

Agents, but sell DIR ECT TO M A K E  Copies of  Patents.-Persons desiring any patent FAM I LI ES AT FACTORY M 0 N E Y 
is.ned from 1836 to November 26. 1867, can be supplied PRICE,  and warrant 5 years. When their advertising is properly I,laccd,  Ninth Edition.--American Reprint. 
with official copies at reasonable cost, the price de· !'�����e�

e
i\L���a��tb��ul�� CD 

I A 
7/Nr listAofLbeDstEmeNdl,}mSs. a�'1Ar�G�ERNT[cSlyN, G This great work is beyond comparison superior in Its 

pending upon the extent of drawings and length of Free� giving fun particulars, and names of over 2,000 Co j VV I eI�,lh����t:tgu1��:���
i:r�eC��:i

c
�I�t��:!l:�:J]����r�:: specifications . Bankers, Merchants and Families using our Pianos 1 7 4  ELM STREET, CINCINNATI,  O. inoJ thinkers and writers of the present and of the 

Any patent issued since November 27, 1867, at which 
i
n U'.":l. S;"}�a;� TO��:O�j 0 ������ay, N. Y. Bend fo�fa���,;:�:e'E!�i';;::t::����fo�mf.fon free. P��is Issue Is the Ninth revision in a space of over one time the Patent Office commenced printing the draw- hUndred years since Its jnceptio�, .and thi� reprint, a . d 'fi t· b h d b e 'tt' to copy in every particular of the Bfltlsh EdItIOn now in lngs an speC! ca Ions, Iuay e a y r ml lng We have the best Imitation Gold Watch in the Market for Trauinl; Purposes. Tho course of publication, is the best and cheapest work 

this office $1. metal Is flo compOSitiOIt�:tOJ��gre����li't �(i���Sl�lro r3::��I:ii�ltf d1ff����lca:, �l�� ever o:ffered to the American people . 
A copy of the claims of any patent issued since 1836 b b '  The articles are written In a most attractive style. 

��rJ ��g-:�eT�Ek\�!J�d����N'l��tEX�:tt���6� and the quantity of matter In each volume is one-
will be furnished for $1. 

BALAN CE. BEAU1'IFULLY EN GRAVED OR ENG I N E  third greater per volume than in any other Cyclopredia . 1 t 't f th 1'U ' E I  H U  ' I I ' G  CASES d I '  sold at the same rates. When ordering COpieS, p ease 0 remI or e same to ��O)LD W�TCH THATqCOS!jP$ef��n� 'J'he work contains thousands of Engravings on Steel 
as above, and state name of patentee , title of inven· $ 1 50 to $200. It sells and trades readily, for and Wood, and is printed from entirely new type made 
tion, and date of patent .  from $60 to $100 , and i fyou wish a. watch for your own ex

ft
r
�i1�

y 
l�

r
c�inprised in twenty-one Imperjal octavo 

A pamphlet, containing full directions for obtaining �:�e�� �?ema��een��b�ldo�� t:ld�h�:'th���ifetgfo��el�r1� volumes six of which are now ready, and the succeed-
h d I b d 2 each with an elegant C h a I n  attach- ing volumes will be issued at the rate of three a year. United States patents, sent free. A an some y oun ed .  They are used on Railroads, Steamers, and In , Reference Book, gl'lt ed�e8, contains 140 pages and , ' d th J I t '  P,·ic,. per vol., extra cloth binding. . . . . . . . . 5.00. 

� t"> u � 
is req���d���;'dr����:�e�er(�f iat��f:C�o���e W�c���det��r: In half Turkey lUorocco, extra. . . . . . . . . . . . . .  7'.00. 

many engravings and tables important to every pat- by Mail Ot' Express, on receipt of $12. to any part of the 
entee and mechanic, and is a ul:!eful hand book of refer- ��d��J:\�: �i ��l���;���. c'�h�seW���gT;tC���,¥�� d:�r;� ence for everybody. Price 25 cents, mailed free, ��rJ���f�YcJ:�n$���ei���'el��%e��e

c�:�:o�a;ie:�C{l� p��� Address 0 w a  sell the Watch and Chain for $121 f;ent by Mall in a. l'fUNN & C n Registered Package, post· paid, to any Post Office in the United States. Publishers SCIENTIFIC AMERICAN. 
S" Park Row, N. V. 

BItANCH OFFICE-Corner 0/ F ana 7th Street6, 
Washington, D. C. 

We Bell the Watch without the Chain for $10. 
J .  B R I D E  &. CO. �IUTOU r�AClil, 'Ii UO. 11 :ElItlSTS STllliln.' utw 1011" 

�OI�e��I��fu���:��
i
E�?:g specimens of pages, cuts, 

full-page illustratlons, list of contributors, etc . ,  will be 
mailed gratiS to applicants . 

.J. M. STOD DART & C O . ,  P u blish ers, 

"23 Chestnnt Street, Philadelphia. 
H. H! K E Y, Publisbe)' , 

H-ggrq Ng, �I l�q �fl!i!odway, ]If, y. 
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RE P O RT 
OF THE 

SnDorintondsnt of 'tho Insnranco UODartlllont 
OF THE STATE OF NEW YORK, 

ON TIr.lJ 

EXAlYIINATION 
OF THE 

N�w Y �rk Lif� In�nran�� C�mDany, 
OF NEW YORK CITY. 

INSURANCE DEP,,"RTMENT, Albany, October 24th, 1877. 
The Superintendent having personally, and through the services of the Deputy Superintendent, aided by the 

force of the Department, commenced and completed a searching examination into the affairs of the NEW YORK 
LIFE INSURANCE COMPANY of the City of New York, it affords him �nqualifled pleasure at being able to announce 
and make puolic the gratifying fact that the result of this examination is most satisfactory, and that, from the 
data in possession of the Department, the solvency of this, or other companies undergoing a similar test, can be 
readily ascertained, at little expense, for many years to come. 

This Company was organized In 1845, and no investigation having heen made, either by the Department or 
other properly constituted public authority, prior to the date when the department was formed, much time' 
has necessarily heen expended to bring the matter to a conclusion. 

The services of forty·one gentlemen of character, standing, and experience, have been procured, who have 
valued and appraised the property situated in forty counties in this State and in the State of New Jersey, covered 
by 2,629 mortgages amountmg to $17,354,847.84, !1nd forty-nine pieces .of p�operty owne� !>y the Company 
amounting in value to the sum of $2,541 ,576_46 I which serVICes have been lUtelhgently and effiCieutly performed. 
The abstracts of title to each and every piece of these large amounts of property have been closely examined and 
reported on to the satisfaction of t:he Superintendent. AJI other investm�nts, amounting to $10,311 .. 045.67, have 
heen carefully looked into, and eVIdence of payment by the Company, either by check or otherWise, for such 
investments demanded and given, although many of these payments were made twenty years ago. The cash 
soourities or'the Company, tlie cost of which on the books amounts to $9,730,529,91, are of the most unexception
ahle character, and are worth $580,515_76 more than cost. 

Unemployed Engineers & Machinists 
Cl'n earn from $1(10 to $300 a month by selling, in their 
own ne�liborhOOd, ttie ·hest " Engine 9-ovemo!' ever 
made. end for de�:ijJt:1:t£,�I�� 'tg .. \"or::!

s
inass • . 

Harrison's System of Grinding ! 
Illustrated' Catalogue Now Ready. 

NEW STANDARD FLO URING MILLS. 
Old Theorle'ii Horizontal Grinder�, Slow Runners, 

!�gJi :iTIl�gd
hil:��a�!Psy,red�

igh Speed, and Econo· 
A NEW COpy J!'or All. 

Millers and Editors please address 
EDWARD HARRISON, 

No. 13� Howard Ave. New Haven, Conn. 

C"C' ARDJ:OLA'S 
COFFEE & SUGAn. MACHINE RY 
Coffe e ,  Malt. Corn, Cocoa, and Grain

Dryin!!:" Machine .  (;offee-U ulling and 
PoJishing Machine... t 'offee-Wa",hing 
lUacbine. Helix S u gar Evaporator. 

'Messrs . C. A D O L PHE LOW & CO • • 42 Cedar Street. llIessrs. lt1 UNOZ & ESPRIELLA, 52 Pine Street. New York, are Mr. Guardiola'S Agents. and they 
:6�v'l:�ag�?:eR� attention to all orders for any of the 

H A RTFORD 
STEAM BOILE R  

Insneotion & Insuranoe 
C O M P A N Y .  

W. B .  FRANKLIN, V. Pres't. 1. M, ALLEN, Pres't, 

1. B. PIERCE, See'y, 

Pyrometers, ���n=?fI�in�la�t'}!ip.?f Boller Flues. Sllper-Heated Steam, Oil Stills, &c. ' 
HENRY W. B(JLKJ,EY, Sole Mauufacturer, 

149 Broadway, N. Y. 
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inside PaKe, each insertion - - - ,. � ce'nt& a line. 
' �ack Pare, each insertiOn - - - $1.00 a line. 
EngraVings may head adver tisements at the . same rate 

per line, by measurement . as the tetter press. Adver
tisements must. be received at publicatWn Office a&early 
as If'riday morning to appear in next issue. 

THE TAN ITE CO., 
STROUDSBURG, PA. 

E M E R Y  W H E E LS A N D  C R I N DE RS, 
GEO. PLACE, 121 Chambers St., New York Agent. 

Steel Castings, 
From � to 10,000 lbs. weight, true to pattern. An invalu. 
able substitute for forgings, or for malleable iron cast· Inljl"s rr.lul�:&eat stren!£h. Send for circular and 
�t"jf;'I�'1 ST�i\"�j.:dfL��i��'?Jf.r.Pif:' 

Liquid Paints-all shades, finest in the won_· 
Fire P:t· .... fPaint"for Wood work, &0_ 
Roof Paint, for Tin Roofs, Iron Work, &c. 
Roofing, with white FIre Proof Coating .  Roof Coating, for restoring and preserving old roofs. Cements! fOr Retorts, Furnaces, Leaky Roofs, &c. §team PIPe and Boiler CoveTings. . 
!'!team Packinll" Asbestos Boards, Fire Proof Coati nil'S, Sheathinll's and ROOfing Felts &0. These articles are ready for use, and can be easiiI ap. plied by any one. Send for Samples, Pamphlets. Price Lists, &0. 
H .  W. J O H N S  M A N U FACTU R I N G  COM PANY, 

8 1  Maideu Lane, New York. (PHILADEJ'PHIA BRANCH 406 Arch St. 
Also DOWNIE TRAINER & CO . ,  Boston, 
for S. W. HEMPS'l'ED & CO., Columbus, Ohio. 

�ale by �: r: �¥�ibfIfh�: ��,!!
s
Orleans. THOMPSON & UPSON, San Francisco. The Superintendent personally examined these seeutitles, taking the letter, number, and denomination of 

each security, and preserving the record of the same in the Department. In every instance where securities had 
depreciated in value, such depreCiation had been promptly char�ed to profit and loss aecount, and all items of 
doubtful character had heen stricken off by the Company from Its assets, and omitted from its reports. Complete 
seriatim lis s of policies, premium loans, and uncollected and deferred premiums have been made, and are on 
llie in the Department. 

HOOPES &; TOWNSEND, 
LIABILITIES. 

Every item of liability, real and actual, or contingent, as sworn to hy the officers in the last Annual Report 
made to the Department, a copy of which is herein embraced, has heen closely scrutinized, and the statements 
in said report found to be true to the letter, and no other liabilities were found to exist. 

N o .  1. 3 3 0  B uttonW' o o d  8tre�t, 
PHILADELPHIA. 

MISCELLANEOUS. llIA N UFACTURERS O F  

The different Departments-Medical. Actuarial and Agency-have been reviewed, with the most satisfactory 
results-gentl�men entirely competent and assiduous having been found in charge of each branch, to whose 
conduct and perfo!""ance of their duties much is d!'e. . . . . 

.. AO'euts collectmg funds of the Company at different pomte are held to a ngld accountability, remittances 
'being required at the larger points tri-wdekly, while at the smallest points settle!l'ents !Ire :not allowed to be 
delayed longer than a week. Bonds are required where the sums handled are suffiCient to Justify the same. 

The system of book·keeping adopted by the Company, after many years of experience, s�ems to be perfect
the checks of one division on another being so complete, that no wrong can be done to policy·holders by false 
entries of any kind short of wide·spread · r.olluslon among many employes, all ,of whom were found to 
be exceedingly courteous and, actinl;!; under instructions from the principal officers cf the Company, were 
prompt In furnishing full information as to every detail. . . . . 

Judged by the hardest test that could be applied under the law, and With every doubtful Item ehmmated 
from their S01U'Ce8, the net surplus, as shown by the detailed statement of this Company, WhICh follows, amounts 
to $5,962,878.79. . 

. This exhibit clearly establishes the fact that where a Life Insurance Company IS honestly, ably, and 
prudently managed, there is no occasion to force a showin� of solvency by including in its assets prospective 
value of real estate, and excesses of premium payments to be re�ei�ed. . . . .  . . 

For the reasons above given, the Superintendent has no heSItation m s!atmg that thIS great CorporatIOn IS 
entitled. to public conlidence and its omcers to bis warmest commendation. 

ASSETS. 

f����:��M;'rtgag';s:::: ' ':. ::::: ... .. : : : .  '. : : : ', : : :  : '. : '  . .  , : :  . .
.
. . . : :  : : '. : : : '. :  : : ':. : : : '. : : '  .

. : :  ':. : : '. : : : : . : ' ':
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¥�:�g:gga� 

Stocks, Bonds, etc., owned by the Company: 

Car, Brid[o, Plow, 
AND 

Machino Bolts. 
Sunaro and Hoxa[on 
Nnts Chain Links. 
" K  ' eystone " 

Tank and CooDor's 
RIVETS , 

W ood Scrows, [OYS, 
Washers, Rods & Bolts 

FOR BUILDINGS_ 

Bo i ler Rivets. 
Cost Value. 

Merchants Bank, N. Y., stock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . .  $15,758.75 
Market Value. 

$16,100.00 
• • •  

Bank of America, N. Y., stock . . . . . . . . . .  . . . . . . . . . . .  . . . . . .  . . . . . .  8.484.00 
Bank of the Republic .... N. Y. , stock . . . . . . .  . . . .  ' . . . . . . . . .  1,470.00 
American Exchange J:lank, N. Y., stock . . . . . . . . . . . .  . . . . . . . . . .  . . . . .  10,125.00 
Metropolitau Bank, N, Y.,  stock . . .  . . . .  . . . . . . . . . . . .  . . . . . .  . . . . . . . .  5,381.25 
United States Bonds . . . .  . .  . . .  . . . . . .  . . . . . . . . . . . . .  . . . . . , . . . . . . . . 3,792,113.97 
Central Park Loan . .  . .  •. . . . .  . . . . . .  . . .  . . .  . .  . . .  . . . . . . . . . . . . . . . . . 25,233.75 
Delaware and Hudson Canal Co., stock . . . . . . . . . . . . . . . . .  . . . .  . . .. . . .  44,800.00 
Delaware and Hudson 'Canal Co., bonds . . .  ; . .  . . . . . . . . . . . . . . . . .. . . 400,000.00 
New York Street-Opening honds . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549,967.10 
New York County Bounty Bonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . .  41,104.00 
New York City consolidated bouds . . . . . . . , . . .. . . . . . . . . . . . . .  . . . 645,596.25 New York County consolidated bonds . . , . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  113,928.75 New York City (M<lrrisania and West Farms) bonds . .  , . . . . . . . .  . . .  60,000,00 New York Central and Hudson River Railroad, bonds . . . . , . . .  , . . .  . . .  1,019,382.50 
New Yo.k and Harlem Railroad honds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,074,075.00 
Brooklyn City bonds . .  . .  . .  . .  . . .  . . . . .  . .  . . . . . . . . .  , . . .  . . . . . . . . . . . . . . . .  983,144.80 
Jersey City bonds . .  . .  . . .  . .  . .  , . . . . . . . . . . . . . . . .  , . . . . . . . . .  . . . . . . . . . . . .  442,425.00 
Yonkers Town bonds . . .  : . . . . . . .  _ . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . .  178,479.16 
Newark City bonds . . . . . . . . . . . . .  � . .  . . . .  . . . .  . . . . . . . .  . . .  . . . . . . . . . . . . .  129,875,00 
Flushing Water bonds . . . . . . . . .  . . .  . . . .  . .  . . . .  . .  . .  . . . . . . . . . .  77,600.00 
Rennselaer and Saratoga Railroad bonds . . . . •  , . . . . . . . .  . . .  . . . . . . . . . . .  9,519.92 
Eastchester bouds . :. . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  . . . .  5,000.00 
Richmond City honds . . . . . . . ' . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  , . . . . 46,250.00 

�f�li��\��i:�·:·:·>:·:·:·�:.:.:.·.: :.:.:.:.:.::: ... :.:: .. .. ::.:.:.:::� � � .: :, .: .. . : � .::.:.: : .:.: : .:.�.:.: l{m:� 
South Carolina bonds . . . . . . .  , . . . .  . .  . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  8,960.00 
Mississippi warrants . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . .  15,285.71 

10,164.00 
1,470.00 

10,500.00 
6,400.00 

3,892,763.34 
26,750.00 
44,SOj).oo 

400,000.00 
576,110.00 
42,000.00 

745,875.00 
131,625.00 
6O,000.()(; 

1,170,000.00 
1 ,178.333.33 
1,024,700.00 

450,590.00 
133,700.00 
131,210.00 
80,000.00 
10,155.00 
5,000.00 

56,500.00 
8,000.00 
3,500.00 

15,840.00 
8,960.00 

20,000 00 

Totals . . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . .  . . . . . . . . .  $9,730,529.91 $10,311 ,045.67 10,311,045.67 

Prices Low, 
25 Fa.hionahle Cards.  no two alike. with name, lOc. postpaid, GEO. I. REED & Co., Nassau, N. Y. 

Premium Notes aud Loans . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . .  $781,585.39 
Cash in Banks and Trust Companies .  . . .. . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . .. . . . . . . .  1,427,933.18 E N e  I N E E  R S , W A N  T � D Interest due and accrued on Bonds aud Mortgages . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  224,052.75 Ie Interest due aud accrued on Stocks and Bonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  42,320.39 In all towns in Eastern, extreme Western and Southern 
Interest due and accrued on Premium Notes and Loans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' " . . . . . .  25,709.37 States as agents to sell the best two plBton rod packings 
Rents due and accrued. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 8,476.17 made

Fo��'lf1\I�r¥¥s/f�lH'N'iid&��bleveland, Ohio. Premiums due aud unreported . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  : . . . . . . . . .  . . . . . . . . . . . .  $125,027. 15 
Premiums deferred. . . .  . . . . . . . .  . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  432,695.40 

Gua.ra.nteed. 

Tube Cleaners ¥'�be�.
ean�E B0:9!: TIONAL STEEr. TUBE CLEANER Co., 814 E. 9th St., N. Y. 

D R 0 P FORGINGS and 
TH�?Jltl' BW:&��H��RY, 

Danbury, Conn. 

DAMPER B E S T AND WEIGHTED 
REGULATORS GAUGE COCKS. 

MURRILL & KEIZER, U HOLLIDAY ST., BALTIMORE. � WATCH GUARD CHARMS. B One inch . steel rule or small centre ga e • 
'

. 

with split ring, 30, cts. L nickled, '40· cts. ; ':!lI
vered , 50 cts. ; gilded, '1& ct.. Cuts are half . size'

D��H�&� r:ll�t��f grlg�AR;E, 
Providence, R. 1. 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  , .. . . . . . . . . . . . : . . . . . . . . . . . $557,722.55 
Deduct 20 per cent. estimated cost of collecting above . . . . . . . . . . . . , . . .  , . . . . . . . . . . . . .  , . . . .  111,544.51 BO I L E R  COV E RI N CS Net amount . . . .  . . . .  . . . . .  . . .  . . . .  . . .  . .  . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .. . . . . . . . $446,178.04 

Total admitted assets. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  $32,945,621.30 
ITEMS NOT ADlIIITTED: 

Agents' Balances . . . . . .  " . . . .  . . . .  . . . . . .  . . . . . " . . . . . . . . . . . " . .. . . . . . . . . . . . . . . . . . . , . . . . . . . $36,154.19 
Cost value of Real Estate over present appraised values . . . .  , . . . . . . . . . .  , . .  . .  . . .  . . , . . . . .. . .  ' 68,488.96 
Loans on Mortgage in excess of present value . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  149,605.00 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  $254,248.15 

Total Gross Assets . . .. . . . . . . . .  . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  , . . . . $33, 1 99,869.45-

-A VE 10 TO 20 ' PER CENT. 
THE CHALMERS SPENCE CO • •  Foot East 9th St , New York. 

Working Models 
t.'a�rE;f

erhnentaIJ �f.�\\r"iilNll1i�"l2 'l5e����t��\-:
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ROCK D R I LL I NG  M ACH I N ES 
A N O  • 

FOUNDRY AND MACHINE SHOP FOR 
Sale or Rent. We offer at a bargain, our old works. 
��l:���e�

f 
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or_ �ood working business. Coal, iron, hard and soft 
lumber close at hand. ' Three railroads; Address 

. SOUTH BEND . IRON WORKS, South Bend, Ind, 
IRWELL RIVER BRIDGE. MANCHES· 

�'i:'P;tEM�;;i'�r:,�e76�n���rio ;e!t��es of engravtugs. 
LIABILITIES. Death Losses afid Matured Endowments not due . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  $418,393.19 M A C H I  N I S T S' TOO LS.  
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A IR C O M PRESSORS .  
MAN UFACTURED BY BUR LEICHRoCKORlll C O  

stimat!,d iability on Lapsed Policies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  10,000.00 Send for ne':ittu�rat:,��ia��i:u:.TTERNS. 
Net Re

�
ms

�
�
�

nce Reserve . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . .. . . . . . . . .  . . . . . . . . . . . . . . . . .  26,440,111.00 . . Lathes,  Planers , DriHf1 , &c. 
Ts otaI Ltablhtles . . . . .. . . : . . .  : . . .. . . . . . . . . . . . . .. ... . .. . .. . . .. . . .  ; .. . . . .  , . . . .. . . . . . . . . . . . . . . .  $26,982 742;-0 1 M'I I I  Stones' a· n:. d · ·Co· rn 81' 1'(S , N E W  UAVEN . l,.A� U F A C'l'UlllNG CO,. urplus as regards policy.holders, . on the baSIS of admItted assets as determined by this " .  . ' . , . 1ft . . . "' ew· U.aven , Conn. report . . . . .  . . . .  . .  . . .. . . . . .  . . .  . . .  ' . .. . . , i  . . . . . . . . ' . .. . . .. .  ' . ... . . , . . . . . .  , . . .  . . . . .  5,Qfl2;87.R.79 �e malte Burr Mllls!ones ... Portable Mms, Smut Mit- I ; S�lus as regards policy·holders on the baSl

.
" of total assets, as reported by the c

.

ompany. . 6 8 1 ''7 1 26 .94 chmes, Packe�s. Mill. PICks. w ater Whe
.
e
.
!",Pulleys. and T' .  HE , ":Sel

.
·eutillc Am

.

enl
.
can" is printed with CHAS Estimated surplus of 'rontine pollcy·hoiders included in the above . . . . . . . . . . . . . .  , . , '  . . . . .  ' 5 1  7,504.84 1 �aI��e�peClallY adapted to Floltt MmB . Send for ' ENEU J9HNSO;N" & CO.'.8 INK. Tenth and Lom: . JOHN F. SMYTH; Superintendent. . . ty. J. T. NOYE & SON, lIu1falo, N. Y. bard Sts., Philadelphia, and 59 Gold St., New York. 

SEND fOR PAMPHLET, FITCH B URG MASS 

© 1877 SCIENTIFIC AMERICAN, INC




