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I.PROVED GOVERNOR. 

The new s�eam governor represented in the annexed en­

gravings is claimed to give a perfect regulation of speed un­

der all circumstances, and especially in case where, a variety 

of machinery being used, freqllent .toppings and startings of 

the engine are rendered necsslal'1. It. action :is such as to 

allow of the use of iron contractible valves, thereby admit­

·ting to the cylinder, it is stated, the greatest possible boiler 

pressure at each stroke of the piston, thus increasing the 

power and, at the same time, effecting a Baving of fuel, etc. 

The va.lves are balanced and, with the ileat, are of such metal 

as will best sustain the cutting action e1 the steam. We are 

informed that they may readily be removed and replaced. 

A self· acting safety stop action is alllO provided, which is 

operated by the falling of the pve1'llor balls; and an im­

proved lubricating auangement, allows of the admiBsion of 

a constant stream of oil to the piston and valve. 

Fig. 1 is a perspective view of the device, and Fig. 2, a 

sectional view of the lower and aBsential portions. Within 

the steam chamber, A, Fig. 2, is a cylinder pierced with two 

sets of ports, B B. Within this is the double hollow valve, 

C, in which is made a row of corresponding perforations. It 

will be noticed that, in the position shown in the engraving, 

the apertures in the valve nearly correllpond with the upper 

row of ports in the cylinder, while the loww set of openings 

in the latter are left unobstrllcted by the bottom of the val� 
being above them. No explanation isnecetlJlaryioAhowhow 
both sets of ports are closed by suitable placing oftbe valve, 

C. The latter is, in fact, in two parts, divided by the row of 
apertures, and both affixed to the rod, D. This rod is in two 

portions, the lower of which enters a screw nut, and the nut, 

in turn, enters 8. ball, E, secured to the upper part of the rod. 
By this means the latter may be shortened or lengthened, and 

the valve, C, raised or lowered, as desired. Upon the upper 

portion of the rod are placed stops, F, Fig. 1. The balls and 

levers aresultat;ly connected 14 �e revolv� he� and ac 

tuated by bevel gearing at G.! Wben fh� !over.. belt 
breaks, the balls fall, strike agaiut.the stoPII, F, and th�, 
by pushing down the rod, D, close the valve, C, and stop the 

engine. The arrangement of the balls is also· such that they 

fall, fully half the distance between � their location while 

working and when at rest, before act­

ing I)n the stops and shutting off steam, 

thuS' giving a wider opening to the 

valve when a heavy load is thrown on 

the engine when operating at low boil­

er pressure. 
/.. lever and weight, H, is connected 

with the valve rod by means of the 

ball, E, for the purpose of balancing 
the ba.lls and holding the valve in po­
sition. A hook lever, I, is adjustably 
connected with the frame of the gov­
ernor so as to form a stop for the lever, 
H, and prevent its weighted end rising, 
the object being to prevent the valve 
closing on its seat and shutting the 
ports. 

.J is the lubricating and K the con­
densing chamber, the latter being pro­
vided with a suitable valve through 
which the oil passes to the rod, D, and 
thence down to the engine cylinder. It 
is claimed that the supply of oil is per­
fectly regulated. 

Patented through the ScientificAme­
rican Patent Agency, July 16, 1872, 
and August 26, 1873, by Mr. A. Mat­
son. For further particulars address 
Matson and Brothers, Moline, Ill. 

Seventy-five Miles an Hour by 
Railroad-Success oC 'he Pull­

JOan Palace Cars ·In EnKland. 

In England the passenger cars are 
short, stumpy things, rarely exceeding 
thirty feet in length, and a little over 
six feet high inside. Mr. Pullman has 
lately built and sent over to London 
for trial, a train of his splendid draw� 
ing room cars, and our English cousins, 
among whom were the principal rail­
way magnates, have been riding back 
and forth in them for some time past, 
on the Midland Railway. The appear_ 
ance of these cars in England has made 
(Julte a sensation, and they are spoken 
of in the highest terms of praise. The 
Engluh Mecltanic gives the following 
description of one of the trials, when 
the cars were run for a distance of one 
hundred and twenty. nine miles at the 
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Fig. 1 

rate of over sixty miles an hour, and lor a portion of the way 
at the rate of seventy.five niiles an hour. Our cotempora­
ry says: "The fastest speed that has ever been kept up for 
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long together, was run on Tuesday, March 17, 1874, with a 
party of engineers, etc., and two of the new PulIIOOn cars. 
The train was timed very fast, so as to see if they shook 
about; the train stopped twice, as it was thought better to 
examine the carriage axJes; but the tender would carry 
enough water for the whole distance. The trial was from 
Derby to London. The two cars are as long as four ordinary 
five· compartment carriages. The engine had the steam blake, 
and the cars and tender.had the n!!w air brake, which is be­
ing fitted to all Midland trains. The air brake will stop a 
heavy express of twenty five carriagfS, running seventy 
miles an hour, in 290 yards. The distance from.Derby to 
London is 129 miles. It is all on the block svstem and all 
trains were shunted for this special express. 

"' 
The �rain left 

Derby at 2 :  30 P. M., passed Trent at 2 :  40, 9t miles; arrived 
at Wigston at 3 : 7, 33t miles; left there at 3: 12, stopped at 
Bedford at 4: 0, 79t miles; left at 4: 3, arrived at London at 
5 P. M., 129 miles; running time 142 minutes; but this does 
not show the speed, as the three stops and three starts took 
six minutes. Speed was reduced to twenty. five milES an 
hour over thirteen junctions, which each took a good minute, 
leaving the time as 123 minutes for 129 miles, which ave­
rages over a mile a minute all the way. In one case, on a 
level piece of line, sixteen miles was run in 1 3t minutes, 
about 75 miles an hour, and twenty miles was run in 19 
minutes. The cars ran as steady as tables at 75 miles an 
hour. 

" Dimensions of the engine that ran: Driving and trailing 
wheels, 6 feet 8t inches; leading, 4 feet; barrel of boiler, 11 
feet 9t inches long, 4 feet 4 inches diameter; tubes 11 inches 
across; inside cylinders, 17 by 24 Inches; leading wheels out­
side bearings; driving and trailing wheels inside bearings; 
steam 140 lbs.; heating surface, 1 3,000 square feet; blast 
pipe,4t inches. Weight on driving wheels, 15 tuns; the side 
rods work on the bosses of wheels inbide the outside frames; 
the tender carries 2,050 gallons of water, and three and a 
half tU118 of coal. (Thirty:-five lbs. t'. nJle are burnt with an 
expreu of 26 ca.rriages.) In this trfal trip she burnt 18! Ibs. 
a mile." 

Speaking of another trial of the Pullman cars, Iron says: 
"Four cars were run, two being drawing room and sleeping 

cars, and two parlor cars. Each car is 51 
feet 6 inches long, 8 feet 10 inches wide, 
13 feet in extreme hight from the rails, 
and 8 feet 6 inches from the floor to the 
center of the ceiling. It is supported 
upon two four-wheeled bogies by a double 
set of springs, half volutes and half el­
liptical, and by joints which prevent any 
lateral oscillation being conveyed to the 
body of the car. The couplings are au­
tomatic, being a pair of immense hooks 
which, when once linked, cannot be 
loosened, but by operating levers worked 
from the Miller platform, with which 
each end of each car is furnished. This 
platform resembles, in appearance, the 
platform of an ordinary tram way car. 
The buffers are central, and brought by 
the coupling close up to one another, so 
as to make of the train a complete whole, 
in which there is no unpleasant jerk 
when it begins to move. In fact the start 
was quite imperceptible. 

"The greatest novelty to an English 
passenger is the facility afforded for pas­
sage from one end to the other of the 
train. To accomplish this a central space 
in each car is left unfurnished with 
sbats, just as in the tramway cars, but 
here the resemblance ceases. The Pull­
man parlor cars contain each seventeen 
comfortable armchairs, in two rows, ca­
pable of being turned half round and 
tilted. Two small compartments, for fa­
milies or private parties, are at one end, 
and two more at the other, fitted as la­
vatories. The drawing room and sleep­
ing cars are fitted with double benches 
in lieu of armchairs, in the recesses of 
which, at a minute's notice, can be ad­
justed small tables, 80 as to convert the 
interior into something resembling a cof­
fee room, with the unusual peculiarity 
of softly cushioned seats. The tables 
removed, a pulling out of the seats fills 
up the eight recesses with 80 many Dlat­
tresses.· A kind of cupbo·ard above each 
contains bedding, and its door, moreover, 
forms, when open, the basis for another 
bed or berth. Partitions and curtains 
Rre also furnished, so that the utmost 
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privacy iii secured. Printe room. and lavatoriell form part 
of the fleeping carll, while in each there ill abo contained 
a small rOlm with a stove for warming the car by means of 
hot air pipes. 

The minor details of the cars are too numerous to mention, 
though their neatnes8 and ingenuity deserve notice. The 
windowt, with convenient blinds and plated bolts to regu­
late their opening, are a pleasant contrast to those we usual­
ly see. The lamps-six in each car-are extremely elegant, 
as is also the metal work-that which is decoraHve being 
bronze, and that which is plain nickel· plated. The black 
walnut woodwork, carved and gilded, and the neat Brussels 
carpet on the floor, cause the' crimson velvet cushions and 
chairs to stand out perhaps a trifle too prominently, but with 
excellent effect, while the bright plated metal fittings, occa· 
�ionallooking glass, and the sides (almost all windows) give 
the interior of the cars not only a luxurious but a comfort· 

ab'e appearance. 
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THE EFFECTIVE .POWER OF STEAM EIGIlfES. 

It is zather the exception than the rule that manufacturing 
establishments have abundance of motive power. In those 
u&ing steam power, a false economy in first cosi is almost 
univer;;ally practi.ed in purchasing insufficient boilers. An 
increaBed consumption ot fuel is the result, which, for vari­
ous nasons, becomes greater 1rom year to year, until the 
10Bse� from this cause aggregate a fearful rate of interest on 
the amount intended to be saved. In many instances, from 
one 10urth to one hall of the fuel would be economized by 
the introduction of boilers of proper proportions for the 
power required. From how many smoke stacks throughout 
the land can great volumes of smoke, as black as midnight, 
be seen, at almost all times, rolling upward, carrying with 
them the most valuable portions of the fuel! Each one of 
these advertises a great waste, which is generally produced by 
the boilers being too sm�ll. The amount thus lost on an 
average coal-burning Mississippi river steamer would be 
abundantly sufficient to furnish gas lights for a city of ten 
thousand inhabitants. When steam boilers are of suitable 
proportions and furnaces properly constructed, this waste 
should not occur. A genuine lear of loss of fuel from too 
much boiler surface is quite common with proprietors, but 
it is very rarely that such actually occurs. It is safe to pro­
vide twenty per cent more boiler than cylinder horse power, 
while equal pewer in ea�h will olten serve the purpose; and 
yet it will, in most instances, be found that th'l cylinder con­
siderably exceeds the boilers in measurement 

Of equal importance is the size and cOl1struction of the 
steam engine cylinder. The naked rule that a certain pres­
sure upon th" number of square inches surfa<Je of the piston 
head will give the definite horse power, if followed out, will 
always cause failure. Omitting. for the present, the amount 
of friction, let us point out the principal reasons why this is 
so: It is well estaqli�hed that the economical use of steam 
forbids that the cylinder should be entirely filled at each 
half revolution with steam at the full boiler pressure. For 
this reason the How of 8team into the cylinder should be cut 
off at Bome portion of the stroke, and be allowed to exert 
itself expansively. There are two systems of accomplishing 
this: In the ordinary engine, by means of the slide or other 

valve, closing the steam lIupply port at a fixed P'Jint ; the other, 
as in the Corliss type,through ajrovernor acting upon the steam 
supply valve,cutting off "team when sufficient has been admit­
ted to accomplish the number of rev.lutions per minute re­
quired. With the first· named engines, that regular Bpeed 
may be had, it is necessary to use a governor. The princi­
ple upon which tbis governor always ac:s is that of securing 
less than boiler pressure in the cylinder by throttling the 
steam pipe, and rendering it impossible for the full pressure 
to reach the piston head. If a presllure gage be connected 
with the cylinder of an engine using a governor, less pres­
sure will be registered than that shown by the boiler steam 
gage. When the pressure of steam in the boiler and cylin­
der becomes the same throughout the stroke, the governor 
is no longer of service, regularity of sptled ceases, and the 
revolutions become less than those required. 

With the Corliss type of engines, the full boiler prees� 
enters the cylinder at the commencement of the stroke, IIIld 
the motion of the governor determines at each half revohition 
where IIteam is to be cut off, thM proper speed may be main· 

tained. When the full pressure is necessary for the whole 
stroke, this engine fails the same as the other , a considerable 
margin of power being always essential. Very little addi. 
tional power is gained in any engine by allowing the steam 
valve to be open at ovor half stroke, and much less is lost 
in the crank and by dead centers than is generally supposed. 
From the above suggestion, the necessary failure of engines, 
when expected to yield the full boiler pressure power, in 
actual use is made quite apparent. If, besides allowing am­
ply for friction, a further allowance of twenty. five or thirty 
per cent is made for the governor and for a reserve, sufficient 
power in engines will generally be provided. The omission 
to do this has caused many advertisements of" a good second 
hand engine for sale, having been replaced by a larger one." 
Some ellgine builders practice deception by claiming to secure, 
by patented improvements, great accessions in results. These 
pretensions are usually unfounded , and should not be allowed 
to reduce the sizes of cylinderi. 

Inattention to the temperature of feed water for boilere is 
entirely too common. When the escape steam of the engine 
can be brought fnto water heaters, no water should be sup­

plied to boilers at much less than boiling heat. A heater 
that does not furnish it and a pump that fails to force it in 
at that heat should be thrown out at once. 

We shall next week comment on the effective power of 
turbine water wheels. 

••••• 
COMPABTKEIT SHIPS. 

It will be remembered that last year a large and splendid 
French steamer, plying between New York and Havre, the 
Ville du Havre, was su-nk in mid ocean, in the night time, by 
collision with a sailing v"essel. A large number of lives were 
lost. The side of the ship was torn open, and the water 
poured in so rapidly that, in twelve minute!, the V6ssel went 
down. It was alleged that the doors in the dividing com­
partments of the ship were open at the time of the collision, 
and that inftux of water was so rapid and unexpected as to 
prevent the closing of the doors, otherwise the ship would 
have floated much longer, and might finally have been 
saved. 

We have now to record the lOllS of another French 
steamer, belonging to the lI&lD.e line, the Europe. Happily 
no lives were lost. This vessel sailed from Brest fur New 
Y Jrk, March 28, encountering rough weather and leaking a 
little from the start. It was alleged that she scraped her 
bottom in passing the bar. 

On the fifth day out,a thoulfand miles from land,the leak had 
increased BO much that the cOmmander decided to leave the 
vessel, and all on board, four hundred in number, were 
transferred to a passing steamer, the Greece, and brought to 
New York. When finally abandoned, the Europe had 17 
feet of water in her hold. Her cargo was valued at two mil­
lioD!! of dollars. 

The Europe was an iron ship: Length, 410 feet; breadtll 
of beaIII., 44 feet; deF th of hold, 37 feet; tunnage, 4,585; her 
engines were of 1,000 horse power, and she was divided 
into seven compartments. 

It is now commo.Q in the construction of iron ocean steamers 
to subdivide the hull into compartments, each of which is 
intended to be watertIght, so that, if leakage occurs in one, 
the others will not necessarily be affected. 

It is obvious that, if the vessel were divided into a suffi­
cient number of strong independent compartments, the 
chances of sinking by leakage or collision would be very 
much reduced. In fact there are many examples on record 
of vessels saved by means of compartments. On the other 
hand, large numbers of compartment ships have gone down, 
but of these it has too often appeared that the partition ; 
were weak or leaky, or ports between them were left opens 
or the compartments were too large. In a 400 feet ship, it 
ie not customary to have more than seven compartments. 
But experience seems to show that this is too smail a num. 
ber. The engine and boiler space now required is much 
smaller than formerly, and there seems t.> be no good rea· 
son why an increased number of compartments should not 
hereafLer be provided. 

As an example in this dL-ection, we may refer to the new 
British war steamer Inflexible, which is 10 have 127 water­
tight compartm!lnts. 

For mercantile service, it would be unnecessary to em­
ploy sO many compartments as this, but it is plain that 
the number might be considerably increased and the risks 
of disaster corr8spondently diminished. 

After t.he above was written, the sad tidings came of the 
loss of another ship belonging to the same line,the Amerique. 
This vessel was almost swilar, in size, power, and construe-
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tion, to the Europe. The Amerique I!8.Hed from New York. 
April 4, and encountered A hurricane, near Brest, April 14 
when the captain, a.cting under the impression that his ship 
was aleak, signaled another vessel, transferred passengers 
and crew, and abandoned the Amerique. The next day (April 
15} she was found floating in the trough of the sea, by 
the captain of another steamer, who, on boarding, found 6 
feet of water in the middle compartments, all the others 
being free. The Amerique's pumps were started, and she 
was then towed to Plymouth, England, vessel and cargo 
saved in good condition. The value of compartments is well 
illustrated in this instance. It is now believed that the aban­
donment of the Europe was unwarranted, and, as in the case 
of.ib.e Amerique, was an act of bad seamanship. 

-------------.�'.�.4. ____________ _ 

A TREE THAT KEEPS A SlANDING ARMY. 
Among the varied means of defense developed by plants in 

their ceaseless struggle for existence, there is perhaps none 
more wonderful or effective than that of a species of acacia 
which abounds on the dry savannahs of Central America. It 
is called the bull's horn thorn, from the strong curved thorns 
likE bulls' horns,set in pairs all over the trunk and branches . 
These no doubt help to protect the tree from the attacks of 
browsing animals; but it has more dangerous enemies in the 
leaf· cutting ant!! and other insects. Against these the tree 
maintains a numerous standing army, for which i: provides 
snug houses stored with food, nectar to drink, and abundance 
of luscious fruit for dessert. 

When first developed, the thorns are soft and filled with a 
sweetish pulp, much relished by a species of small springing 
ants, never found IIxcept on these trees. Maki.ng a hole near 
the point of one of each pair of thorns, these ants eat out the 
interior, then burrow through the thin partition at the base 
into the other thorn, and treat it in the same manner. The 
hollow shells thus formed make admirable dwellings, none 
of which are left untenanted, as any Olle may discovf>t by 
disturbing the plant, when the little warriors swarm out in 
force and attack the aggressor with jaws and stings. 

The leaves of the plant are two-winged. and at the base of 
each pair of leaflets, on the mid rib, is a gland which, when 
the leaf is young, secretes a honey. like liquid, of which the 
ants are very fond. This ensures their conl!tant presence on 
the young leaves, and their most zealous service in driving 
off other insects. 

A still more wonderful provision of solid food is made for 

a similar purpose. At the end of each of the small divisions 

of the compound leaflet. there grows a small fruit· like body, 
which, under the microscope, looks like a golden pear. 
When the leaf-first:unfolds,the little pears are not quite ripe, 
and the ants are continually employed going from one to 
another to see h,,,, they ��e on. As these fruit· like bodies 
-which appear to) hav!tno other use than as ant food-do 
not all ripen at once, the ante are kept about the young leaves 

for a considerable time. When an ant finds one sutliciently 
advanced, it bites the point of attachment, then, bending 
down the prize, breaks it off and bears it away in triumph to 
the nest. 

These ants, a species of pBe1w,omyrma,are found, as already 
noticed, only on these trees; and that the trees really keep 
them as a body guard seems evident from the fact that, when 
planted in localities where their little protectors do not exist 
they are speedily defoliated by leaf cutters, which let them 
severely alone on tho savannahs, while their honey glands 
and golden pears offer no attractions to the ants of the forest 

Apparently both acacias and p,eudomyrmaR have been 
mutually modified in the course of time, until they are now 
quite dependent on each other for support and protection. 

...... 

PROGBEBS OT!' UNDERGBOUND BAILWAYS IN LOIDOI 

The length of underground railways now in opera.ion in 
London is about twenty miles, and they are being extendtld 
in various directions. From a recent number of Iron we 
learn that the extension of the Metropolitan Rail way from 
Moorgate street under Finsbury circus is proceeding with 
rapidity. The Metropolitan Inner Circle Railway is to be 

completed from Aldgate. One new brauch is to extend from 
the Metropolitan Railway, Queen Victoria street, under Friday 
Btretlt, Cheapside, curving northeasterly under Pbilpot and 

Rood lanes, by lJlll lun;. street, under Fenchurch street to 
Aldgate, under that street, Whitechapel, Mile End, and Bow 
Road, to the North London Railway statio.Q at Bow. Another 

branch is from the line just described under Duke street 

Houndsditch, to Roper's Building, to the Metropolitan ex 
tension, to Meeting house yard, under Petticoat lane, Mid 
dlesex street, with a curved junction to unite with the Me 

tropolitan proper. Two more junctioils will be made with 
the East London line at Stepney and the North London at 

Bow. All of these lines will be underground, the tracks 

being from 25 to 40 feet below the surface. The total length 
of the new lines is about five miles. 

_____________ .� .• �.4. __ ----______ _ 

A IEW COMET. 

The discovery of a new bright comet is announced by the 

Academy of Sciences,Vienna, in 21 hours 23 minutes right 

ascension south, 6 degrees 56 minutes declension. An ob 

server at Yonkers, N. Y., states that it is nearly globular 

about two minutes in diameter, with a decided condensation 
toward the center. In brightness it is above the average,but 
it does not in other respects present any notable difference 

from objects of its class. Its position at 4 o'clock A. H., of 

April 14, was approximately: Right ascension, 21 hours, 16 
minutes, 31 seconds; eouth declination, 5 degrees,15 minutes 
Its motion is toward the north and east. 

An observer in this city states, ApIil 17, that it rises at 2 
A. H., east one half south. Half an hour earlier on April 24. 
It is a telescopic object. 
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ANOTHER NEW MOTOR. 

We have to acknowledge the receipt of a pamphlet con· 
taining a description of the " Keely Motor," and a report 
upon the merits thereof, by Charles Huwell, C. E. This 
report is addressed to Messrs. Israel Corse and F. W. Foote, 
Jr. , of this city, gentlemen of prominence in commercial cir· 
cles. The new motor has become the Sllbject of lively dis· 
cussion among certain wealthy people here, by whom its 
success is considered certain. Every share of the stock has 
been taken, the offers of money having been greatly in ex· 
cess of the supply of shares. The proprietors expect to reap a 
large harvest by the sale of rights when the invention is more 
fully developed--an event which is soon expected to take place. 

The following account of the invention is given in the 
pamphlet . 

KEELY-MOTOR, 

OR HYDRO· PNEUMATIC-PULSATING-VACUO ENGINE. 
" Professor Faraday, of England , asserts that a grain of 

water contpins electrical relations equivalent to a very power­
ful flash of lightning. " Knowing that the equilibrium of 
these relations is sometimes destrOyed in the heavens, zr..erely 
by a change in conditions, resulting in enormous mechanical 
worll: : and, as we are constantly discovering means to change 
natural conditions : the question arises (which seems a legiti. 
mate one) why are not our locomotives and steamships pro­
pelled with grains of water, instead of tuns ? the only answer 
that can be given is : We have as yet no knowledge of Buita­
ble means to destroy the equilibrium of these relations." 

" Mr. John W. Keely, of Philadelphia, has discovered a 
method of destroying this equilibrium, or somethinr; analo­
gous to it, and made it the basis of an invention by which 
these conditions are changed. 

DESCRIPTION. 
" During II. period of about two months, several test! have 

been made of the Keely -Motor power, at Philadelphia, in the 
presence of many persons, several of whom were among our 
ablest civil and mechanical engineers and experts ; the main 
facts connected therewith are thus given : 

" By a peculiar tnecltanical device hitherto unknown, a force 
is generated which can readily be applied to driving all kinds 
of machinery for which steam or other motive power is gene. 
rated and applied, without coat oth e r  than the mechanical de. 
vice or gent rating machine and the nece8sa ry wear of tn,whin. 
ery. The generator is simple and comparatively inexpen­
sive, occupying but a I!mall space, and is light compared with 
the rEquirements of steam power ; and since this power is 
prodllced without heat, electricity, galvanism, magnetism, or 
.;hemical8, it is destined at an early day to revolutionize com­
pletely the presen� motive powers of the world, by reason of 
the economy of its cost and space. 

" The power, so far as at present evolved and tested, hall 
shown a presBure of fully 10,000 pounds per square inch, all 
the following explanation will show : The principal part of 
this power generator, now in use, is made of metal, globular 
in shape, about fifteen inches in diameter, and hollow, hav. 
ing walls about three fourths of an inch thick, a strong iron 
tube, an inch in diameter, connecting the generator with a 
cylinder used as a receiver of the power or force from the 
geIll\rator. This cylinder is made of charcoal iron, forty 
inches in length, four and one half inches internal diameter, 
with screw-fitted and welded heads, two inches thick, tested 
to a pressure of 10,000 pounds per square inch ; its capacity 
is about three and one fourth gallons. This receiver was 
charged from the generator of the power in five seconds, 
and the power remained therein at least eight days without 
any addition, and from it a great number of tests were made 
without any apparent diminution of its energy or force. 

" At the end of the charged cylinder is attached a flexible 
brass conductor of drawn tubing, one fourth inch in diame. 
ter, with a bore of one thirty. second of an inch, paslling from 
cylinder to ceiling, and thence to the other side of the room, 
for a distance of twenty feet to the test apparatus or force 
register ; this apparatus consists of a thick bed plate of iron, 
to which was bolted and packed a cylinder four inches in 
diameter, having a plunger or piston, the area of which was 
a little less than one equare inch in surface. Below this 
piston is a chamber of about two cubic inchell. with which 
the tllbing from the charged cylinder is connected. The 
plunger or piston, acting perpendicularly. was the point at 
which the power was applied to a compound lever, whlch, 
according to Mr. Haswell's measurement, was as one to fifty. 
two. The end of the short arm was securely bolted and fas. 
tened to the iron bed plate of the apparatus ; upon the long 
arm of the compound lever was suspended an iron weight of 
200 pounds. On opening the stopcock. of the charged cylin­
der connecting the tubes, the weight of 200 pounds was at 
once raised to the limit of the upward movement of the 
lever ; thus, with the weight of the lever and its connections. 
indicating a pressure power of about 10,400 pounds per 
square inch, as stated before. '1'he power generator and re­
ceiver was supposed to be, when constructed, fully adequate 
in strength to generate and develop the full power of the in­
vention, but it has been found too weak ; the force hu proved 
to be so enormous that Mr. Keely has not dared to apply 
more than half of the power he can attain. An apparatus is 
no w in process of construction which will be able to generate 
and sustain a pressure greatly in excess of that already 
shown, without rupture, though Mr. Keely does not expect 
he will need one of more than 25,000 poundfl to fully develop 
his power. When the full power is measured and balanced, 
it will then be comparatively easy to construct an apparatus 
of the requisite capacity and strength for engines of any 
desired power. When an apparatus of sufficient strength 
to allow the generation of the complement or maximum of 
force is constructed, and the vapor generated is applied to 
the working of an engine, the exhaust vapor is at once re 

solved into its original elements, and is ea6ily returned to it to no small extent. At Zurich recently, 2,000 persons 
the generator for a .. re.expulsion," thus making the action subscribed to an association having the burning of the dead 
automatic, and requiring n.> ad litional element for continuo as its sole object. At Basle, the orthodox clergymen pubiic1y 
ous working of the power. announced their approval of the movement,and in Germany 

" The following named gentlt:lllen have witnessed the ex· a new apparatu8 for carrying out the operation of incinera­
hlbitlon of the above tests, and may be rE'ferred to f.>r the tion h8.11 been invented and advertised. More important than 

correctness of this IItatement : Charles H. Haswell, civil and this to us is the wide spread dillculISion which the subject 
marine engineer, New· York city, and formerly Engineer.in- has evoked at the present time also in this country. A society 
Chlef, U. S. N. ; William W. W. Wood, Chief of Bureau of has already been formed in New York city, including among 
Steam Engineering, U. S. N. , Washington, D. C. ; S. Par· its members Mr. Henry Bergh, Drs. Sexton, Lorilliard, and 

rish, gas engineer, Jersey City, N. J. ; Joseph Patten, engi- J. W. S. Arnold, with many other well known citizens, for 
neer, Elizabeth, N. J. ; F. Glocker, machinist, Philadelphia, the purposes of promoting cremation and securing its practi · 
P lio. ; William Boeckel, machinist, Philadelphia, Plio." cal application, and columns of the daily journals are given 

In connection with the foregoing statement, a professional up to correspondence and the views of the people upon the 
report is given in the pamphlet, by Mr. Haswell . one of advantages and disadvantages of the system. 
the referees mentioned above. He certifies, as the results of The reader unversed in the process, which it is proposed 
two actual working trials of the invention, as follows : to substitute for slow moldering in the grave, will naturally 

"Mr. Keely developed a cold vapor of a density that enabled thlnk of the ancient pyre and probably suppose that it is the 
it, when admitted to a cylinder having a piston 1-ttr inches intention of the advocates of the plan to burn the bodies upon 
in diameter, to raise a weight of 150 1bs. suspended from a huge piles of variously scented wood, after the Greek or 
compound lever, connected as 1 to 42, which, with the weight Roman fashion. Little would be gained in an /esthetic or 
of the lever and the friction due to the absence of a knife edge even a sanitary point of view if such were the system, for 
or rotating joint, was fully equal to an energy of 7,800 lbs. the gases and fumes evolved would be far from healthy. The 
per square inch. " body of the poet Shelley was thus destroyed, and his biogra. , 

"That the vapor under the piston had expansive energy. pher tells us that, so far from being the beautiful and poetic 
That the temperature of the vapor reservoir and of the rite intended, the process was a very disagreeable and 
vapor itself did not exceed that of the Sllrrounding air. That nauseous operation. Science provides a better plan for reo 
to operate a 45 horse power flngine, a supply of the vapor of ducing " ashes to ashes " in the apparatus especially devised 
793t cubic feet per minute, at 7,680 Ibs. per square inch, by Professor Brunetti for the purpose, and by that inventor 
would be required. That the inventor alleges that, by the recently described in the French Revue Scientifique. After 
introduction within the apparatus of a very small volume of having made several experiments on the human subject, in 
water, he can generate a vapor having an expansive energy which the bodies were burned in the retorts of gas manufac· 
of from 1 to 20,000 Ibs. per square inch in the brief period of tories, in closed receptacles, and with free access of air, Pro­
a few seconds ; the only obstacle to the generation of this fessor Brunetti finds that an oblong furnace of fireproof brick 
vapor in great volume being the capacity of materials to re is reqllired,having 10 holes below,by means of which the in· 

tain it without rupture. That it is proposed to reduce the tensity of the fire can be Iegulated. The upper part of this 
great pressure above mentioned by allowing the vapor to ex- is hollowed to receive the coffin,over which a domed cover is 
pand into an intermediate chamber, from which pipes will placed,by which the flames as in a reverbatory furnace, may 
lead the vapor, which may then be employed in lieu of steam be directed upon the body. Within the cotlin is a metal Slip. 
in ordinary steam enginell, the use of steam boilers and the port or table on which the body rellt�. fixed by thick iron wire. 
consumption of fuel being no longer necessary." The operation embraces three periods : the heating of the 

We consider it very kind in Chief Engineer Wood,Mr. Has- body, the spontaneous combustion, and the calcination of the 
well, Mr. Parrish, and their associate mechanicians, to serve bones. During the first period,and about half an hour after 
as referees for this peculiar invention. In the absence of the pile of wood in the furnace has been lighted, the com. 
such capable referees, the public in general, and perhaps bustion of the body commences. If the wood has been well 
the investing capitalists in particular, might have looked arranged, two hours suffice to produce wmplete carboniz�. 
upon the scheme in the manner we do, namely, as an arrant tion. During the third period, the air holes being opened,  
humbug from beginning to  end. the carbonized mass is collected and placed upon a fresh 

Jugglery has a bewitching influence upon some minds. plate and the heat is urged to the utmost, a frEsh supply of 
The learned Dr. William Crookes, of London, certified that wood being inserted. By means of this arrangement, at the 
the lever of his weighing machine wall raised when the spir- expense of about 150 pounds of wood, complete incremation 
itual medium. Home, simply pointed his finger at it. [See may be effected in two hours. When the furnace has cooled, 
engraving, SCIENTIFIC AMERICAN, 1871.] Several of the the cinders and bonee are collected and deposited in & funeral 
Doctor's associates, eminent people, corroborated the story. urn. 
Mr. Haswell certifies that it was cold vapor, having a pres- So far as sanItary benefit to the people is concerned, We ca11. 
sure Clf 7,860 lbs. to the inch, developed by Keely, that lift · not but think the arguments of the advocates of cremation are 
ed his (Haswell's) lever. Home'll trick being simpler we con· cogent and forcible. It is well kno wn that numbers have 
sider it the better of the two. been rendered ill by water from springs and wells which 

Among Mr. Keely's most recent predecessors in the " new have become contaminated by the near proximity of grave . 
motor " line was Paine, with his electric engine of 1871-2. yards, a!ld it is also a fact that there is a miasm arising 
Faraday said, y�u know, that every drop of water contains from these receptacles which,as is universally recognized,ren. 
force elements equal to a streak of lightning. Paine de. dtors their presence in crowded localities dangerous to health. 
veloped thls force by meaus of water, adding, however, a lit. We do not see the ground of the assertion that by burial 
tIe acid and zinc. With a two quart cup, Paine claimed the fertiliz:ng properties of the bodies are lost to the earth, 
to be able to generate power enough to drive vessels of the for it seems to us that they are in as good a condition for ab­
largest class across the ocean at the highest velocity. But sorption as if sprinkled in the form of ashes over the surface. 
he required a brand new engine in every case, whereas Keely Neither can we incline to the belief, that by adopting crema­
will use the existing steam engines. tion, a point of economy will be gained, in avoiding the ex. 

We have before us the claims of still another aspirant pensive paraphernalia of modern funerals, since the latter 
for " new motor " fame. He is an unsophisticated genius are �overned purely by the dictates of fashion, and that 
from Virginia. He, too, has read about the Faradaic drop of fickle individual would speedily make the jeweled urn as 
water, and, like Keely, brings out the power by means of a costly an affair as the sculptured stone. 
mechanical device-a pendulum. A child may swing a pen· Anything which seeks to subvert a settled popular custom 
dulum of great weight. The pendulum works an air pump strengthened not only by long usage but by a prejudice 
which compresses air to twenty thousand pounds per square growing out of a religious feeling, presente, however, at best 
inch if need be. Thereafter a small portion of the air or a doubtful prospect of success. There is not a person , we 
vapor is used to maintain the swinging of the pendulum, may safely say, who, when the horrors of possible living 
while the remainder of the gigantic power is to be ueed to burial,the slow decomposition,and the changes of the form of 
drive an engine on the Keely plan. a loved one to a loathsome thing, to poison the health of the 

It is barely possible that the capitalists who have been dis· living, are laid before him, will not admit that the closed 
appointed in obtaining shares in the " Keely Motor " might furnace, the pure fire flame, hIld the final handful of dry 
meet with better success in applying for the Pendulum stock. clean changeless ashee are much the better of the two means 
But should this likewise prove to be all taken, we are confi· of disposition ; but his admission in the end will be found to 
dent that Mr. Paine will be able to supply them. The reason apply to everybody in the world except himself and his 
we think so is because he is so kind. hearted, finding it less family .  It is a question of the heart in the end , not of the 
difficult to make new shares than to refuse to sell those on mind. Science, cold and passionless, may point out the bet. 
hand. \. ter way ; but if its adoption is to tear wider the wounds 

• ' . ' • '" caused by separation from those we love, no amount of rea. 
THE ORElIlATION QUESTION. '.. soning will induce us to follow it. A husband may give hlll 

The question of the disposition of the dead by burning the 
bodies, after the manner of the ancients, is a subject which 
has for some years past been under discussion in the scien­
tific circlee of Europe. Various processes have been devised 
as sub8titutell for inhumation, among others petrifaction and 
preserving in antiseptic solutions ; but in the end, it appears 
that the total disaggregation of the body by cremation has 
been eoneidered and announced by many of the ablest foreign 
sava 't� as the proper and indeed only way of avoiding the 
nmt' Ul!! effects reeuIting from the natural changes in the 
tho !!lands of human remains buried in the neighborhood of 
thO kly populated localities. Taking its origin in Europe, 
t movement during the last few months has, under the in­

ence of Sir Henry Thompson and other eminent scientific 
uthorities, who have strongly advocated its principlee,taken 

a new life and has rapidly lipread over the continent. The 
people of Switzerland, and Germany especially,have accepted 

wife, a mother her child, into the embraces of the earth, and 
endure the keenest sufferings as the dirt and stone rattle on 
the coffin lid ; but this act, revolting as it may be,is connected 
in the imagination with the highest and holiest of thong!J.ts­
the hereafter. We may bury those nearest to us in our own 
bit of ground ; we may imagine that their. forms remain 
where we put them,and we mey tend the flowers which bloom 
over their resting places as messengers from them to us. All 
this we can do : but there are few, we think, who would have 
the heart to hand his dead child or wife to a public official to 
be burned, or would care to see the ashes of his ancestors 
scattered over the earth as manure. 

• I •• •  

POSTAL CARDS are 80 extremely popular in this country 
that, although it is not long sinc.:! they were introduced, the 
enormous numbE'r of one hundred millions have been printed 
aud issued. 
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South ACrlean Diamond., 

Hon. Theophilus Shepstone has pointed out that Africa, 
south of the equator, consists of a great central, irregularly 
shaped basin, the outer edge of which varies in hight from 
4,000 to 10,000 feet above the level of sea, and that through 
this rim the Orange River to the southwest, and the Limpopo 
River to the northeast, cut their way. It is near the exit 
of the former, fromlthe enormous basin , that the diamond fields 
lie, while gold in large quantities is being obtained from the 
northeastern district. The author of this paper conjectures 
that this basin is the dry bed of an enormous inland sea, and 
that the diamonds which are found in it are formed by car· 
bonic acid gas, ejected by the action of subterranean heat 
through fissures in the earth's surface, into the bed of the 
dried· up sea, the water of which was sufficiently deep to im. 
prison and liquefy the gas after its evolution. The discovery 
of the process by which this liquid gas became crystallized, 
whether by electric or magnetic current, or by the potent in· 
fiuence of iron in some of its numerous forms, must be left 
to future scientific investigations. 

Dr. Robert Mann, late Superintendent of Education in the 
Colony of Natal, states that, since the serious working of the 
diamond fields in 1871, large numbers of diamonds had been 
obtained, and it was estimated that in 1872 there were no less 
20,000 miners engaged in !!earching for them. So large had 
been the yield that a very material diminution had been 
brought about in the value of the}arger gems in the home mar· 
ket, and the diggers are now leaving the diamond fields for 
the more profitable northeastern gold fields. The result of 
the dil!covery of these fields has been to develop South African 
commercial enterprize, and to civilize the wild tribes in that 
part of the continent. 

Mr. Sopen, a diamond merchant, !!tate!! that the number 
of diamonds of the purest water received from the Cape was 
very small, not amounting, on the whole, to more than two 
or three per cent, while of ten carat stones not one in 10,000 
was perfect. In consequence of the large quantity of second 
class stones received from the Cape, such gems were now six· 
ty or seventy per cent cheaper than they were three years 
ago. Stones which some time since would have realised $7,500 
would now only fetch $1,000. The nrst class diamonds, how· 
ever, were rather dearer than formerly 

------------�.� .•. �.-------------
IMPROVED PO RTABLE OItER. 

Our engraving illustrates a novel combination of an oiler 
with a pair of tongs. in such a manner that, by compressing 
the tongs, the oiler will be turned so as to bring its spout 

downward. The handles 
f the tongs are of suf. 
cient length to enable 
person to reach jour. 
a.l boxes overhead with· 
ut the necessity of a 
�ep ladder. In the cen· 
lr of the flat sides of 
Ite oil can are secured 
)Ul'nals, one of which 
I simply pivoted in an rm of the tongs, while 
1e other, A, is made 
mg and with a quarter 
un twist. This, play. 
19 in a slot in the other 
�w of the tongs, gives 
Ite oiler a quarter turn 
rhen the former are 
lmpressed. After the 
LWS are brought togeth. 
r so as to meet the 
lde of the can, further 
ressure squeezes the 
�tter, forcing out the 
il, and this is con· 
lnued until the handles 
re freed, when the 
pring, placed at B, 
,ushes the jaws apart, 
nd thereby causes the 
iler to return to its up· 

right position. The wire 
pin or point, C, is designed for picking out the holes in 
boxes before oiling. This, when the tongs are compressed, 
turns around out of the way. This ingenious device was 
pe.tented by Mr. Gabriel W. C.rossle'y, of Cleveland, Ohio. 

• ••• • 
Mechanical stokers. 

Contrivances for mechanical stoking appear to be among 
the most promising devices for economizing fuel. The at· 
tempts to supply an automa.tic feed for furnace!! are usually, 
and perhaps wisely, imitations of the hand method, which 
is in the main so good that, whenever volumes of smoke are 
perceived issuing from a chimney, it may be inferred that 
the stoker is somewhat in fault. 

The pa.tent mechanical stoker of Mr. Dillwyn Smith, illus· 
trated herewith, is . like the others, an attempt to work the 
hand. stoking method by mechanical means. A hopper mo.· 
chine, known as Standley's, was in use forty years ago, and 
was considered to act well ; but was EO complicated in its 
parts that, owing to the rough nature of the material with 
which it had to deal, it was liable to continually get out of 
order. Mr. Smith claims to have entirely overcome these 
difficulties in his machine. The firat"'Object which he seeks 
to attain is the saving of coai. ThCl first step towards this 
is by rllgular distribution of the fuel, which is brought from 
the hopper by a screw, and falls upou a pair of fans running 
at a high speed, which project it over the fire and spread it 

with remarkable evenness. Consequent upon this regular 
feed, the gases, which are usually lost and go up the chimney 
as smoke, are consumed. Not the least advantage of im· 
proved methods of stoking is the boon of freedom from the 
dense smoke which now � hangs over our manufacturing 
town!!, especially when this now worse than useless sub· 
stance is turned to profitable account. Another source of 
economy in fuel is found in the rocking bars supplied with 
the machine, which so far do away with the opening of the 
fire doors that, in some · boilers, the doors are only opened 
when the works are stopped · for meals. 

• 

From experiments with · measured coal and water the reo 
sults on land are stated · to be, as contrasted with ordinary 
Cornish boilers with specially good hand firIng, a saving of 

from ten to twelve per cent by the use of this machine, 
apart from the avoidance of . the smoke nuisance, and the 
saving to the boiler, and of labor to the fireman. 

But beyond its value upon' land, it is even of more impor. 
tance in ite application to steamers, especially those which 
eail to tropical climates. A ' strong recommendation of these 
mechanical appliances is the fact that, by their use, the heat 
in the stokehole on board the· Lisbonells, under the equator, 
was reduced by thirty degrees, and that this ateaJ!i.er made 
a faster run with six fires then she had ever done previously 
with eight. The saving iu the cost of fuel alone is, in this 
case, alleged to have been · 30 per cent. Anything which 
promises so favorably as this must be well worthy of the 
serious consideration of all steamehip owners, especially as 
a decrease of stokers' labor to the extent of 70 per cent is 
also recorded in favor of the machine. 

In mechanical, as in hand stoking, there are three princi. 
pal points-a regular eupply of fuel, its equable distribution 
over the bars, and a very carefully adjusted lIupply of air. 
Each of these is so intimately dependent upQn the other two 
that all three must be effected together if the problem which 
mechanical stokers attack is to be solved at all. Mr. Smith's 
seems to be a praiseworthy attempt to deal with it, and the 
recorded performances of his machine appear to be very so.· 
tisfactory. -Iron. . .... . 

Labor Legislation In Cal1Cornla. 

The Legislature of California recently passed a bill provi. 
ding that no conductor or driver of a street car should be com· 
pelled to labor more than twelve hours a day without extra 
pay. Governor Booth vetoed the bill, giving his reasons in 
the following language : 

" I  am clflRrly of opinion that (under the operation of the 
inexorable law of supply and demand the wage!! of labor 
canuot be fixed by legislative enactment ; and that the prac· 
tical effect of this bill would be to reduce wages in the two 
instance!! specified, in the same proportion as the hours are 
reduced, and compel an ad·ditional reduction by the friction 
it creates. The laborer, too, often has to sell Monday's labor 
to buy Tuesday's bread, and every artificial obstruction in 
the sale of Monday's' labor only tende to make the bread of 
Tuesday harder and scantier. The bill in effect says to the 
man seeking employment as driver or conductor : Whatever 
may be your necessities or hopes, you shall not labor for one 
employer more than twelve' hours per day. All occupations 
are equally open to drivers and conductors with all other 
men. Can the law make a ' better contract for them than 
they can make for themselvee ? If a man prefers to work in 
his vocation fifteen hours for $2.50, rather than twelve hours 
for $2, is the law which prevents him a substantial kindness 
to him ? That the necessity which lies behind such a choice,or 
which induce!! him to make either contract, is a hardship is 
too true. If the law could remove that, it would indeed be 
blessed. But, since it cannot, does not attempt it, cannot 
even judge of its extent in individual cases, is it wise to pre· 
vent the individual from making his own choice in his indio 
vidual case ? No man will accept employment for more than 
twelve hours per day, except to escape from some greater 
hardship. Is it right to close this avenue of escape-to cut 
off his right to choose for himself between want in his fam· 
ily and extreme toil for himself ? The classes this bill seeks 
to benefit would hardly admit that there was IIlnything in 
the nature of their employment to differentiate it . from that 
of all other free labor, and assimilate it to that of servitude, 
which the law must of necessity regulate iA the absence of 
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free agency. The fact that any man in a land of plenty is 
compelled to work more than twelve hours a day to procure 
bread for his family is a sad commentary upon our civiliza· 
tion and society-the more sad when we know there are hun. 
dreds of applicants for so poor a boon as the opportunity to 
do so. The great evil ill not that a few men in one employ 
ment do this, but that there are so many who would be glad 
to. If the necessity for laboring for disproportionate pay, 
or of devoting the natural hours of rest and recreation to 
severe toil, were peculiar to the classes named, the law might 
possibly modify the wrong : or, it is more reasonable to 
think, society itself would soon supply a complete remedy. 
It is because the same unadjusted conflict between the right 
and wrong is'active and clearly visible, in many other occu· 
pations, thai legislation, looking only to one feature of a 
vast system, is of questionable power. To remember the 
ca.r driver and forget the seamstress ; to pity and p rovide for 
the conductor and forget the many who have equal cll1ims to 
consideration ; to guard one class against oppression and neg­
lect a larger number, in whose tacit demands for relief pre ' 
cisely the same principle is involved, is to invest the statute 
with a character which is partial, and is to make the law in· 
vidious. Overwork and underpay are common factors in a 
great problem ; they constitute an evil in all countries. This 
great central evil there is no attempt to reach. In the sharp 
competitions of · society, in the relations between capital and 
labor, which are the outgrowth of our imperfect civilization, 
perhaps any attempt to reach it by direct legislation would 
be futile. It is a part of the theory of our governmt'nt that 
its adult citizens are free agents ; that they can select their 
employments and judge of their abilities and necessities to 
better advantage for themselves than the State can do for 
them. Deeply convinced that this is in contravention of 
that theory, and that it, in practical effect, would be an injury 
to the class it seeks to benefit, I am constrained to return it 
without approval. "  ------------............. ------------

IMPROVED COMBINATION SCISSORS. 

Mr. Casper Van Hoosen, of New York city, is the inventor 
of the novel form of scis!!ors represented in the accompany· 
ing engraving, and has provided a device which, we imagine, 
will be found a quite convenient addition to the work basket. 

At the inner edges of the blades, and near the pivot of the 
same, are formed curved 
slots. which cause said 
edges to terminate in 
sharp comers. The slot 
on the br')ad blade is 
shouldered at A, and the 
projection thus formed, 
when the scissors are suf· 
ficiently closed, strikes 
against the stop, B, 
which is a simple screw 
readily turned in and out 
of a nut. C is a stop 
which slides, and is held 
by friction upon the edge 
of one slot. as shown. 
the latter being suitably 
graduated. 

The object of this ar· 
rangement is to enable a 
number of button hole 
slits to be cut with uni. 
formity and accuracy af. 
ter the scissors are once 
adjusted. The operation 
is as follows : The blades 
being widely opened, the 
cloth is carried between 
�hem. and its edge led 
into the curved slot. The 
distance from the sharp 
inner lower corners of 
the blades to the stop, C, 
measures the space of 
the inner end of the but· 
ton hole from the edge 
of the cloth, and conse· 
quently, by moving the stop, C, along its slot, this space ::an 
be altered at will. The length of the button hole is governed 
by the stop, B, which is screwed in more or less, so that the 
shoulder, A, takes against it sooner or later. The proper ad· 
justments once made, it is evident that the operator can cut 
as many slits as rapidly as he chooses, and all will be of the 
same size ; and by noting the position of the stop, C, with reo 
ference to the divisions on the slot, and also that oi the angle 
formed by the blades when brought as near together as the 
stop, B, will allow, with reference to the markings on the 
broad blade, the same adjustment may accurately be rem!\de 
at any time. Upon the ends of the handles are formed two 
jaws, so located that, when the handles are brought together, 
a pair of pliers or tweezers is formed. 

• ••• • 
CEMENT FOR Aq,UARIA.-An adhesive cement for aquaria 

may be made, according to Klein, by mixing equal parts of 
fiowers of sulphur, pulverized sal ammoniac, and iron filings. 
with good linseed oil varnish,and then adding enough of pure 
white lead to form a firm, easily worked mll.ss. ------------......... �.-----------

DR. HANBURY SMITH writes to say that our mention of a 
gallon of water as containing 277'274 cubic inches is an er· 
ror. The English imperial gallon is 277 '274 inches, and is 
about one fifth more than the American gallon, which is EX · 
actly 231 cubic inches capacity. 
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AN INSTANTANEOUS LIFE PRESERVING RAFT. 

The history of recent marine catastrophee, such as those 
of the Atlantic, Northfleet, and Ville du H�vre, prove that 
vessels, after becoming severely injured, generally sink with­
in half an hour. The unavoidable confusion which follows 
the occurrence of a sudden disaster renders such means of 
safety as the boats, which require care and some time to 
launcb , of little value ; but, on 
the other hand, devices which 
may be instantaneously set ,afloat, 
such as light rafts, would, if pro ­
perly disposed about a vessel, be 
of the greatest efficiency in sa­
ving life. There are certain re­
q uirements, however,which such 
apparatus must meet in order to 
be of sure utility in the time of 
need, and which may be summed 
up as follo ws : They must be of 
sufficient capacity to support,say, 
from 400 to 600 persons, so loca­
ted as to necessitate no altera­
tions in the vessel or so as to in­
terfere with her management, 
perfectly accessible, and, finally, 
so applied to the side of the ship 
as, when afloat, to be readily 
reached by the passengers. 

In the illustrations herewith 
given is represented a new form 
of " instantaneous raft," which 
appears to be of considerable 
value, judging from its general 
design, and which may be ar­
ranged in connection with steam­
ers of the largest size. Our en­
gravings are drawn to the pro­
portions of the Ville de Paris 
aJ?d Pereire, both transatlantic 
steamers of heavy tunnage. 

Fig. 1 shows the apparatus 
banging from its davits, ready 
for use, and Fig. 2, the same 
afloat. A reservoir of strong 
sheet iron, containing 106 cubic 
feet of air compressed to 15 at­
mospheres, is placed in the en­
gine room, and kept always 

the cords, T. The Re'IJue Industrielle, to which journal we 
are indebted for our engravings, states that the device has 
been practically tested with considerable success. At the 
present day, when losses of ocean steamers are more than usu­
ally prevalent, such inventions are of especial and timely 
importance. 

Full investigation of the merits of such devices, and prac-

the Comet, and with the beam of light brought to bear upon 
the bat, the Time8 newspaper could be read with the great­
est ease. 

Mr. Wilde's apparatull consists of two parts-an electro­
magnetic induction machine for producing the electricity. 
and an arrangement for regulating the light produced by the 
current, a.nd projecting it upon distant objects. 

The electro-magnetic induction 
is founded upon a new and some­
what paradoxical principle dis 
covered by Mr. Wilde-that 
mal!'I1ets and electric currents in­
definitely weak can produce 
magnets and currents of indefi­
nit e strength. The mallhine COn­
sists of a circular or cylindrical 
framing of cast iron, round the 
interior of which are arranged 
a number of electro magnets at 
equal angular distances from 
each other. A cast Iron disk is 
mounted on a driving shaft run­
ning in bearings fittfd to each 
side of the framing , and carries 
a number of armatures revolv­
ing before 1 he electro magnets. 
A slight charge of magnetism 
is imparted to the electro-mag­
nets before tl:.e machine is used 
for the first time, by transmitting 
a momentary current through 
the wires surrollndin� the iron 
cores, or by touching thtir ex­
tremities with the poles of a 
permanent magnet. This ini­
tial charge ill 0.1 ways retained by 
the electro-magnets, and is the 
basis of the augmentations of 
the electricity and magnetism 
produced by the rotations of the 
armatures. As the armatures 
revolve, they become slightly 
magnetized in their paSBages be­
tween the poles of the electro. 
magnets, generating weak cur­
rents in the insulated wires sur­
rounding them. These currents 
are transmitted , by means of a 

charged by means of the pump 
ordinarily used by divers in de­ Fig. l.-INSTANTANEOUS LIFE PRESERVING RAFT. 

commutator, through the wires 
surrounding the electro-mag­

scending to repair the bottom or screw. Tubes pass thr<?ugh 
an expansion chamber, which is three fourths full of water, 
and discharge the air into the same through perforations in 
their sides, the blast finally escaping through a heavy iron 
pipe. The latter will be seen in the illustrations between 
the davits, as it extends up through the deck. It is filled 
with several cleats to allow of access to its outer extremity. 
This pipe, together with the reservoir and the expansion 
chamber, are carefully tarred inside or lined with rubber, so 
as to preclude any pOBBible leak-
age. The column, D, is united 
by means of a strong screw 
sleeve, N, to the insufilation tube 
of a huge air mattress, M (length 
26 feet, width 23 feet, and thick­
ness 20 inches), which is con­
tained rolled up in an envelope, 
E (Fig. 1), and suspended like a. 
boat above the bulwarks. F F, 
Fig. 2, are strips of wood se­
cured transversely across the 
upper side of the mattress, above 
which, again, is attached a cover 
or deck, P, of heavy canvas. To 
the latter is longitudinally se­
cured three flexible tubes, G, 
Fig. 2. 

When the command is given 
to lower the raft, the crew, of 
about a dozen men, cast loose the 
cords, H, thus allowing the mat­
tress to unroll and hang (by the 
screw sleeve, N ,) alongside the 
Bhi p. While in this position, 
heavy iron rods are pushed into 
the tubes, G, thus holding the 
apparatus extended. A turn or 
two of the handles on' the screw 
connection, N, admits the air 
from pipe, D, which speedily in­
flates the mattress. Another turn 
c;ose8 the connection and con­
fines the air, and one more twist 
disengages the screws, when the 
raft d rops into the water. Here 
it is held by wire ropes, J, which 
are secured to rings which travel 
on the vertical stationary guys, 
S, thus retaining the laft close 
up t.o t.he ship's side. In the rail 
are m a:ie two ports, V, which af­
ford Meess to the Jacob's ladder 
leading down to the raft. The 
]a tter is finally set adrift, after 
being manued, by nmoving the 
pegi, R, which conp.ect it with 

tical trials of the- same, are among the most imperative du- nets, so as to increase their magnetism until, by a series of 
ties of the owners of steamships. actions and reactions of the armatures and electro-magnets 

. I.. • on each other, the magnetism is exalted to the highest de-
Wilde's Electric LI;rht. gree of intensity, and the most powerful currents of electri_ 

The Comet, a British gunboat, has lately been fitted with city are produced. A small fraction 01. the current thus pro­
one of Wilde's electric lights, which operates with great sue- duced is sufficient to sustain the power of the electro-mag . 
cess. A recent trial showed that its power was immense, I nets, while the major portion of the current produces the 
and that no boat could approach the light within a mile with. light. The machine on board the Comet is 28 inches high 
out being discovered. In a boat at 2,000 yards distance from 34 inches in length, and 21 inches in diameter. Its weight 

Fig. 2, 
is 11 cwt. About four borse 
power is required to drive it at 
a velocity of 600 revolutioDs per 
minute, and this driving power 
is obtained on board the Comet 
from the fly wheel of the small 
engine that raises and lowers the 
eighteen tun gun and its plat­
form. At this velocity the cur­
rent will fuse an iron wire 6 1.eet 
long and 0 05 inch in diameter, 
and will burn carbons halt an 
inch square. In this machine 
the alternating current is used for 
producing the light, past. expe­
rience in lighthouse illumination 
baving proved it to be greatly 
superior to the direct or continu­
ous current, since it has the im­
portant advantage of consuming 
the carbons equally, and thus al­
ways retains the luminous point 
in the focus (If the optical appa­
ratus used ,in connection with 
the machine. The alternatil'g 
current also dispenses with com­

mutators, and the destructive 
spark on the rubbing surfaces is 
also avoided when the light may 
be accidentally extinguished, or 
when the circuit becomes broken 
from any other cause. Copper 
wire conductors are laid from the 
machine along the Comet's deck, 
from the poeition of the machine 
over the engine room to the fore 
part of the vessel, for the trans­
mission of the electric current to 
the apparatus where the light is 
regulated and projected from. 
All the arrangements on board 
the Comet, in this respect, have 
been made 'to render the light 
available for naval purposes, 
whether as a torpedo boat detec­
tor or otherwise, and with this 
�ew a simple mecJu.nical regu, 
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lator arrangement, worked by the hand, has been substituted 
for the delicate mechanism by which the carbon poles have 
hitherto been automatically adj usted. The carbons, as they 
consume, are made to approach each other by means of a 
right and a left handed screw, the screws being made to act 
independeRtly of each other, so as to allow of tbe adj ust­
ment of tbe carbons to the focus of the optical apparatus 
used for projecting the light. The regulator, with its carbon 

_ points, is placed in tbe focus of a catadioptric lens, wbich 
parallelizes the divergent rays of tbe ligbt into a 

'
single beam 

of great intensity. The lens, witb tbe regulator, is pivoted 
horizontally and vertically on the top of a sbort iron column 
fixed on the forecastle bulwarks of tbe Comet. The box 
holding tbe lens and regulator with tbe carbons is thus well 
elevated above tbe bows of the vessel, and tbe beam of light, 
by the action of a quick screw ' adj ustment, may be directed 
to every part of the horizon, and cover any object within the 
vertical angle of its range. .A.s tbo carbons only require re­
gulating once in two or three minutes, this is effected by the 
man in cbarge witbout any interruption in tbe movements 
for directin� the bt'am of ligbt. 

Mr. Wilde, in his official communications with tbe .Admi· 
ralty, has estimated the cost of producing the light from his 
macLine on board tbe Comet, exclusive of tbe driving power 
obtained from the vessel's engine room, at only 4d. per hour. 

• ••• • 
JAMES BOGARDUS. 

Mr. James Bogardus. an inventor celebrated both for tbe 
multiplicity and variety as well as tbe value of his produc­
tions, recently died in this city in the 75th year of his age. 
The record of his life is one of continuous labors repeatedly 
crowned with substantial success,of a versatile genius which 
devoted itself to the origination of devices in widely differ· 
ing arts and industries, and finally of unremitting toil in the 
search for the new and useful,  pursued even to the day of his 
death. 

Born in tbe first year of tbis century,at Catskill, N. Y. , Mr. 
Bogardus quite early in life developed a strong taste for in· 
vention, and while still a young man obtained the highest 
premium lor an eight day, tbree wheel chronometer clock ; 
IlUbseq nently he devised a complicated time piece without 
dial wheels. In 1828. however, he produoed his first lI'ener ' 
ally useful invention, the " ring fiyer," still largely em · 
ployed in cotton· spinning machinery ; this was followed by 
an excellent form of sugar grinding mlll, also now in nse. 
The steel die of the first gold medal of the American Insti. 
tute WAS cut by an engraving machine invented by Mr. Bo· 
gardus in 1831.  about the t.ime of his production of tbe 
transfer macbine, now everywhere employed for printing 
bank notes from separate d ies. In the following year he in· 
vented tbe fi rst dri gas meter, and tben modified his plans 
80 as to produce an apparatus,for the pame purpose, of totally 
different construction. In 1833 he patented a pencil case of 
ingeniously novel design. Being in England in 1836,he an­
swered a cballenge in the public prints by inventing 
an engraving machine which made not only an accur · 
ate facsimile of tbe head of Ariadne on a medal, but also 
engraved from tbe medal comic facial expreAsions. This 
device WAS followed by an engine -turning machine, and in 
1839 by hls winning a prize of $2,000, over 3,000 competitor@ , 
for the best machine for making postagll �tamp9. Mr. 
Bogardus' plan for the erection of iron edifices, as shown 
in his own fac,ory at the corner or Center and D nane streets 
in this city, haa been largely adopted tbronghout the 
c)untry. 

The Inventions of this remarkable man realized for 
him a large fortune, but the accession to wealth seemed 
to offer no inducement for him to remit his exertions. He 
was devising an apparatu8 for deep sea sounding at the time 
of hi8 deatb. 

------------�.� .. � . .. ------------

PREVENrION IN PL6.CE OF CURE. 

President Barnard. in his late address before the Health 
AS�Qcilition on � " o:cMion of its meeting in this city, inti· 
lL a:ed tl.at the a-i , .. ·.·ce of modern science was such tbat the 
phy�ician would evclItn&.l1y find his occupation gone. The 
p �ople would , it W<lS �ongiderad . as tbey advanced furtber in 
knowledge o f  natuTal law�, become more and more able to 
dispense with the dnctor, and in brief would learn so to 
apply the " ounce of prevention " as to obviate the necessity 
of the " ponnd of cure ."  V\Te do not agree in the view that 
the pbyslcian wiI1 ever b �come a useless member of society, 
fo r tbe simple feMon tbat, iDstea d of decreaeing the share of 
his duties, the culture of prllventive med icine--ot the knowl· 
edge of how to prevent diseases as well a� to cnr3 them after 
tbey are engendered-must tend to amplify and enlarge the 
same. His will  be the task, 110t merely to recogniz� tbe 
forms of ills and endeavor to combat their effects.bnt to look 
into the future and, through tbe aid of circumstances of tbe 
present, predict possible evils and point out me'lns of defense. 
Add to this tbe cons\antly increasing knowledge of drugs 
and their properties, of the wonderful relations of mind and 
body, of the nature and habits of disease, which Science is 
ra.pidly developing, and the pbysician of the future has 
before him not a narrower bnt a far wider field for the exer· 
cise of his skill. 

" Preventive medicine, " says Dr. Henry Bowditch, in an 
an admirable and exhaustive paper on the subject, which we 
find in the fifth annual report of the State of Massachu­
setts, " is the natural outgrowth of modern thought and re 
sources, stimulated by centnries of snffering and by th.., 
sacrifice of multitudes of human beings." The various l es· 
sons given us by Nature as to tbe poslibility of cbecklng or 
preventing disease have culminated in the fact that the State 
uses its moral power and material re80urces toward preserv­
ing th� health of its cLt�eJ1S. 4s to how ta.r the Sta.te mal 
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thus exercise authority, there is a difference of opinion ;out 
tbe views expressed in the paper before u.s (pointing out that 
the neglect of a city

' 
government to provide proper sewerage 

and the course of a common drunkard, both tending to dis· 
turb the public peace and the comfort of indi oriduals,are alike 
crimes and should be considered as such in law), seem fraught 
with a deal of sound sense. The existence of vile deposits 
which overwhelm the inhahitants with a tainted atmospbere 
or the spread of a habit which strikes at the root of the phy· 
sical, moral. and intellectual health of the people, are both 
producers of d isease to the community which should be as 
sedulously guarded against as the visitation of a fever to 
the indivio.ual, and tbe means ueed to defend the people 
from their ravages are striking examples of pure preventive 
medicine. 

In considering the best chances of a person having a 
tendency to consumption arriving at a good old Ige after a 
life of healt.h, Dr. Bowditch discus�es a few eeneral topics 
and lays down a n1llJlber of plain rules for sanitary guidance, 
whic}, are mainly generally applicable to every one. Under 
' tbe subdivision of residence, the first point urged is that the 
cellar should be always dry. 

-
No possibility should exist 

of drinking water becoming contaminated by refuse ; and 
hence for the latter, closely ce�ented stone, brick or vitrified 
tile drains should be used, whUe the supply for drinking 
should be brought to the house from some distant spring or 
pond. The dwelling ill best located on an elevated knoll, 
open to the south and west winds, but somewhat sbielded 
from the north and east. There should be means of allow · 
ing sunlight to enter every room. As regards temperature. 
about 70· I\S a medium is the best, and this heat should be 
derived from open fire places connected with well cODstructed 
cbimneys in every room. 

With reference to clothing, the writer condemns sudden 
changes made in the spring of the year, and points out the 
well known objections to thin soled sboes, tight lacing, and 
low dresses. Bathing is recommended in moderation as a 
check to consumptive tendencies. Snrt bathing, however, 
should be cautiouAly indulged in by all predisposed to pul­
monary difficulties. 

Dr. Bowditch condemns very strongly the neglect of reo 
creation common to Americans. ChUdren naturally weak 
should be compelled to play in the open air, and business 
men should make it a rule to leave work for a certain period 
each day and devote tlle same to exercise or other relaxation. 
In matters of education among people showing the slightest 
tendency toward consumption, it should be a steadfast law 
tbat tbe mind flhould be wholly subservient to tbe body's 
welfare. 

The various kinds of physical exercise are considered by 
Dr. Bowditch in some detail. Walking, he beneves,is the best 
form, and most generally applicable. It exercises tbe body 
bett8r than any other method. The most favorable time i s  
about midday in  winter and in  the morning and toward 
evening in summer. Late in the evening is less useful be 
cause of the liability to dampness and coldness in tbe absence 
of the sun's rays. Fast running,in the opinion of the writer, 
is pernicious to consumptives ; it produceB violent motions 
of the heart and too rapid breathing, and consequently great 
tendency of blood to the lungs. As regards dancing, it is 
said that, at appropriate hours and for a proper length o f  
time, nothing can b e  better. I t  promotes grace and ease of 
motion and positive health, if used thus properly. Horle. 
back exercise for consumptives is excellent, and in fact a 
remedy for the disf:ase at ita inception. An easy pacing or 
galloping horse is better than a hard, square,solid trotter, as 
the latter is apt to cause pains in the cbest and· undue 
fatigue. Driving for health should be in an open carriage : 
the back should never be rolled up while the sides are erect, 
because the draft thereby produced will be liable to cause a 
cold and consequent injury to the lungs. 

Gymnastics, � hile increasing the power of the muscles,are 
of llttle advantage in warding off phthisis. Many .talwart 
gymnasts have been Tictlm. to consulllption. The swinging 
of heavy clubs about the head cannot be recommended. Less 
exercise than that with the arm. causes hcsmorrliage in those 
conBumptively inclined. Boxing puts almost too much 
strain

'
on the heart and lungs, and it is qnestionable whether 

severe blows oft the chest are ever of use. Bowling should 
be avoided by consumptives. Rowing tends to expand the 
chest, and, if no racing be undertaken, may prove of great 
value. Swimming should be used with great caution. as too 
long a stop in the water i. apt by itself to bring en con. 
sumrtion. 

Dr. Bowditch,in conclu!ion,says that if these 1e:lOmmenda· 
tions,with others that might be added by any family physiCian, 
could be thoroughly carried out by the patient during child­
hood, and by the man or woman when arrived at adult life, 
many that will now die of cons1llJlption would escape that 
calamity. 

The Analyztnll: Power of the Speetroeeope. 

To the EditM- of the Scientiji.c American: 

The science of speclrum analysis is not yet a hundred 
years old, but the results obtained in this short time are sur. 
prising. The grandest principle evolved is, the uniformity 
(If the elements composing the universe. The earths, metals, 
and gases, of which the planet on which we live is made up, 
bave been found to be present in the sun and the fixed stars, 
and BOme of them 110180 in nebulm and comets. By analysi8 
of sunlight, several new metals haTe been discovered, whOle 
presence in our world was not theretofore known. Some 
coQnectiol) �s a.lso been foun4 to e�i8t betw�Jl the apots 
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and, glowing gas streams of the sun and electri('al pbenomena ; 
although the subject has not been sufficiently studied for the 
law. governin� this relation to be definitely established. 
When we think that. for �manv thousands of years, Nature 
ha� set the rainbow iii the heavens, as a constantly recurring 
hint of the great laws of the light shut up in the tiny globules 
of water, it seems strange tbat man did not sooner grasp at 
some of this half concealed knowledge. But. it is not of the 
results of spectrum analysis of which I wish to speak, but of 
the minute analyzing pow.,rs of the instrument itself. 

The most interesting of these is the power of indicating 
the size, shape, and motion of tbe gas fiames of the eun. 
From time to time, streams of glowing gas shoot out from 
the surface of the sun, to the hight sometimes of one hun­
dred thousand miles, and with a rapidity of one bun· 
dred miles or more in a second of time. They may have also 
a· lateral motion,and develope into the most fantastic sbapes. 
It. is possible to measure with accuracy these swift twistings 
and turnings,to draw their contonrs,and to note not only t.he 
rate of velocity but al�o the angles which they make with 
the surface of the sun. 

. 

Another interesting power of this instrument is that of 
denoting the presence of extremely minute qnantities of 
snbstances. The most common of all known substances is 
sodium, the base of common salt . Indeed so universally 
distributed is it .that great difficulty is eXF erienced in obtain· 
ing a Ipectrum without the characteristic lines of this metal. 
It will not be wondered at when we learn that t.he �pectro. 
scope will demonstrate the presence of 80 small a quantity as 
one fourteen millionth of a milligramme,or 1 4 0 0 01 oOOOlf of 
a gramme. 

There are tbree other metals of which the spectroscope haa 
the susceptibility of demonstrating even smaller quantities, 
namely, lithium, thallium. and stronthium, thQ visible 
quantities being one forty, eighty, and one hundred millionthll 
of a milllgramms respectively. 

It must not be supposed that the instrument is employed 
only in astronomical and chemical science. In many me· 
chanical arts, it hu become ulleful, as for instance in the 
preparation of dyes. It comes to the assistance of the pUblic 
analY2:er in testing the purity of wine, beer, cheese, butter, 
etc. It hu opened an important field of research to tbe pby­
sician, diagnosing for him the condition of the tissues and 
fiuids of the human body. It is moreover an aid in the ad· 
ministration of justice, in detecting the presence of blood or 
of poison .  

I n  conclusion, let me give, a s  a n  illustration of its accur·  
ate and minute power, tbe examination of human blood. 
Blood may be burned. treated with acid, dried or wAsbed or 
kept for an indefinite period of time, and yet this instrument 
will detect tbe presence of the constituents of the blood in 
tbe substanctl tbat remains. 

Moreover the fresh blood globules ara so minute that, if 
three tbousand of them be placed in a row, they will measure 
barely an inch in length : yet one half of one of these globules 
or one six·thousandth of an inch of blood, may be detected 
by the spectroscope. ' S. H. C. , M. D. 

------------.. � .. � . .. ------------
Poll.hlnl( a Parabol1e- l1(lrl'ol'. 

To the Editor of the Scientiji.c American : 

Having read with much interest, in your recent Issuep, an 
acconnt of a proposed plan for constructing a mammoth teo 
ll\scope, and h2.¥ing heard it stated that it would be a diffi. 
cult matter to turn and polish a parabolic mirror of a large 
size, I inclose a drawing of a device which suggests itself to 
me as adapted to tbe requirements of the case ; and I think 
it shonld be brought to the notice of any parties contempla. 
ting tbe erection of sucb a telescope :. 

A is the mirror, B a bar. extending across the top of the 
mirror and having lugs, b b ;  C is a guide, having the exact 
curve to which it is designed to turn the mirror, and on which 
a lng. on the journal, D, slides ; E is the tool (which is de· 

tachable), from which tbe shaft extends upwards through 
the journal, D, above which th9re is a collar. F is a pulley, 
from which the shaft receives its motion, the belt running a_ 
right angles to tbe plane of action of the sbaft ; F' is a jour. 
nal, turning in a socket in the bar. 

It is clear that, by imparting to the shaft a high velocity, 
and then rocking it slowly from side to side, at the S8me time 
slowly revolving the mirror, the whole of the surface 
will be traver�ed by the tool, and will have the exact curve 
of the guide, C. Probably the best mode of imparting the 
oscillating motion to tbe shaft would be by extending it above 
the pulley, attaching a pivoted rod at the top. and operating 
it by hand. WH. B. COOPER. 

Philadelphia, Pa. 
• ••• • 

WE sBe,in the London Building News, that it is prop��ed to 
construct a railway from Naples to the crater of Mount 
Vesuvius. The journey will be made in an hour and a quarter, 
and tbe line is to cost six or eight hundred thousand dollars. 
One of the promoters is said " to be enabled, by his study of 
the subject, to guarantee �e safety <!f the :passenger! in th4l 
event of a.1l erupUQIl." 
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STRAIN DIAGRAlIB-WHAT TREY ARE AND WHAT I The BtrikiDg peculiarity of C, its reversed curvature, is 

THEY TELL US. supposed to be produced by the existence, in considerable 

BY PBOFESSOB B. B. TBlJIISTOI. I amount, of the internal strain of which the effects were de. 
scribed in the SCIENTIFIC AMERICAN of April 1 1 ,  and which 

A strain diagram is a graphical representation of the va- is therll described as a lack of homogeneou!ness as to strain. 

riation, of the resistanoe of a specimen of any material, with I Were there not an appreciable amount of intefnal strain, this 

the change of form which occurs when it is strained by ex· portion of the line would present the appearance seen in D 
ternal forces.  It is usually a curve, sometiruell of regular and in E, and would be parallel to the elasticity line, l l. The 
form , but generally of an irre�ular shape. Were the mate· : degree of this reversed curvature, and the deviation from 

rial al ways perfeotly homogeueous, and absolutely uniform ' parallelism with l l, shows how much the metal is affected 

throughout , in composition, texture, and in the distribution I by this strain. . It is notiCEable that C is evidently weak. 

of the molecular forces, this diagram would be a smooth, er than D, which fact is, not improbably, a consequence, 
graceful, regular curve ; but every variation from homoge . and perhaps a measure, of the ill effect of the ob!erved 

nousness and uniformity, in any of its properties, must af. fauIt. 

fect the curve, aud, as a strain diagram, it becomes a record After the pie�e has been strained to t, and the force· pro. 

from which an acoomplished obs �rver should be able to de. ducing distortion is first removed and then renewed,  pro· 

duce the true physical character, and sometimes enn the ducing the double line, l l, just referred to as the elasticity 

chemical nature, of the material represented. line, much of this internal strain has been relieved by the 

Strain diagrams of the material of construction are best mAre stretching of fibers, and t t  is thus nearly made a straight 

obtained, where accuracy and completeness of information line. It is now also seen that the latter line indicates more 

are desirable, by means of an autographic recording appara. correctly the real elasticity of the material than does the 

tus, attached to a machine for testing by torsion , in the man- initial part of the line up to e, where these internal forces 

ner adopted by the writer and already several times referred interfere with elastic properties. We therefore always de· 

to in the columns of the SCIENTIFIC AMERICAN ; but, in the termine the elasticity of the material by forming lines like 

works of Rodman, Captain King, and other! , may be found I t. One of the important discoveries which has followed 

strain diagrams produced by plotting carefully the results of these investigations is that the elasticity of the metal reo 

experiments made in the ordinary manner. The finest curves maiDlI the same, quite up to the point at which rupture com­

yet published are to be found in the account of the expui- mences. 

ments of the S wedish Royal Commission, written by K. The point, e, at which the line turns and becomes pretty 

StyffEl, of the School of Technology at Stockholm. nearly horizl)ntal, indicates where the change of form be. 

Referring to the illustrated article published in the SCIEN· comes considerable with comparatively small accessions of 

TIFIC AMERICAN of January 1 '7, the reader will readily see force, and where the set becomes approximately proportional 

how to construct such diagrams for himself. To secure sa. to the amount of distortion, and it is called the limit of elas· 

tisfactory results, however, great care must be taken, in ob- ticity. In A, A', and B. it is not well marked ; in E, it is more 

servation and record of the first effects of the applied force, readily determined, and, in C, D, F, and G, it is well marked 

since the most valuable indications are often obtained from and is easily determined. 

that part which repre�ents the first six or eight degrees of This is generally the point which it is considered most im· 

twist. port ant to determine. Many experienced engineer" think it 

Fig. 1 represents thifl portion of the strain diagrams pro· more important to know the resistance at the limit of elas­

duced at the Stevens Institute of Technology , by specimenl ticity than even the ultimate strength of the material. It is 

of iron and other metals, of stan' lard size, five eighths inch extrem ely difficult to determine it accumtely by the usual 

diameter and one inch long, in the reduced part, by the au- methods of test. Here, it is so well shown that, except with 

graphic machine. It will be seen that they are so formed 
that each poiot of the curve is so eituat od that its hight above 
the base line (that is its ordinate , as it is called), measures 
the force which strains the piece to a degree which is pro. 
portional to the distance of the point from the right hand 
border of the diagram, that ill to say, the latter distance is 
the abscissa of the gIven point. 

Space will not permit an extended explanation of the me· 
thods of detQrmination of the mfaning of each peculiarity 
of the curve, or of the operations of verification, as they are 
described in sufficient de�l in the account of the research 
pu blished elsewhere. * It is only neceesary to state here that an 
early acquired familiarity with steam engine indicator cards 
and long practice in their iDterpretation, probably first promp­
ted the critical examination of these diagrams ; and, as with 
the indicator diagrams, careful observation and comparison 
led to interesting and uBflful deductions as to their meaniDg-. 

The Cl1rves , A A' and E, are the regular lines, parabolic in 
form , which are given by metals of homogeneous character. 
A and A' are curved from the start, and are thus known to be 
the strain diagrams of inelaatic as well as homogeneous me­
tals. The line, E, which il at first straight and inclined, is, 
by that fact, known to be produced by an elastic material, 
while the regularity and Imoothness of the succeeding por­
tion of the curve indicates homogeneousnesll of structure. 

These diagrams are respectively those of forged and cast 
copper, and of the beautiful specimen of iron described and 
pictured as No. 22 in the article of January 17. B, in Fig. 
1 ,  is similar in its general character to A and A'. It is t he 
beginning of the strain diagram of a soft bronze. . 

Diagrams C and D are so different from the preceding that 
the most careless observer notices their peculiarities, and can 
recognize the distinction . not only between these curves and 
A, B, and E, but also between themselv'3s. C rises in a curve 

convex toward the base, turns a sharp corner at e, runs near­
ly horizontally Bome distance, and finally pursues a course 
which would be seen to be parabolic, could the remainder be 
shown. D rises more nearly vertically, but curves slightly 
to the left, turns a well marked corner also, and then also 
runs a little way, almost horizontally, before resuming the 
upward movement. 

There is a strong resemblance, and yet an evident differ. 
ence here. The diagrams are those of two well known brands 
of iron, good specimens both. 

a few hard and, at the same time, very homogeneous mao 
terials, the most casual inllpection of the strain diagram re­
veals it. 

No materials IIhould ever be lIubjected, in permanent 
structurell, to strellses nearly approaching thill elastic limit. 
A factor of safety, with reference to this point, of one 
half, that ill strainiDg the material to one half its elalltic limit 
of resistanct', is considered good practice. 

PaRsing the elastic limit, the considerable deviation from 
the parabolic curve, and the consequent approach to the hori· 
zontal, which is observed so plainly in the strain diagrams C 
and D, and is less evident in F, and still less in G, shows a 
lack of another kind of homogeneousness, a defect of homo 
geneousriess in structure. This is produced in irons, like C 
and D, by the prellence of cinder, which cannot be perfectly 
expelled by the puddler, or by the subsequent processes of 
squeezing or hammering and rolling, and which produces 
the well known appearance of fiber. In E, this cinder hall 
been so perfectly expelled , and the metal, by thorough and 
careful working, has been so puri fied, that no cindAr is indio 
cated . and the fracture, as already illustrated in an earlier 
article, shows excellent quality of metal and no fiber. 

In the low steels, of which F and G are parts of the 
strain diagrams, this lIame W&Ilt of homogeneousness occurs, 
but usually in a far less degree, in consequence of the ex. 
istence of porosity in the ingot. In the rolling mill these 
pores are drawn out into very minute linc s or channels of 
microscopic dimensionll, producing the same effect upon the 
mechanical properties of the metal as is produced by the 
fiber in Iron. 

Comparing the lIeveral curvel!, we see that the line, C, is 
from a slightly better worked iron than D, although work­
ing cold is probably the cause of the internal strain in C ;  
that E is almo�t perfect in both kindll o f  homogeneousness ; 
that the Bessemer steel, F, Is from a more porous ingot 
than the higher Siemens-Martin steel, G. 

We see that the copper and. bronze, of which A, A', and B 
are strain diagrams , are apparently perfectly homogeneous 
in strncture as well as free from internal strain. 

Comparing the angle made with the vertical by the part of 
each curve lying beneath the elastic limit 6, we find that, in 
order of stiftness, they stand : D, F, E, C, and lastly G, B, A', 
A. In elastic resistance, the order ill : C,F. E, D, C, B, A' ,A. 
Could we follow the whole extent of each diagram, we ehould 
find this last to be also the order of ultimll.tfI resistance to 
rupture. As a general rule, the ultimate strength is pretty 
nearly proportional to the resistance at the elastic limit. 

Thus, by conlltructing ou paper the curve!! which will reo 
present accurately the resultl of experiments made in the 
ways already described, we obtain strain diagrams from 
which we deduce useful information respecting nearly every 
valuable property of the material. The length of this article 
forbids enteriDg upon an explanation of the method of de ter­
mining the ductility of the material and its power of resisting 
shock, or describing the way in which the action of time, the 
effects of tempering, arid other interestiDg subjects have been 
investigated. 

It will be seen,by inspecting the- figure, that the horizontal 
seale is one of degree, or of elongation ; the vertical scale at 
the right is one of moments of torsion ; and that on the left 
is an approximate scale of tension in pounds of IItress per 
equare inch of 86ction on those lines of particles which are 
most strained. 

STBV,!V1fS I�STITVTlIl OF T�OLOGY. 

SCIENTIFIC AND PRACTICAL INFORIIA TION • 

CURIOUS PROPERTY OF TARTARIC ACID. 

M. Pasteur, in
'
the course of hill investigations . has noted 

a curious splitting of racemic acid into two tart:uic acids,iden' 
tical as to their composition , but one of which rotates the 
plane of polarization to the right,and the other to the left. M. 
Bertholdy has recently made some interesting re�earche� intI) 
this subject.with regard to the quantity of heat evolved. He 
find sthat the right acid dissolved in watA� absorbs 3 '275. and 
the left acid, 3 '270 calorific units . Racemic acid , on the othf'r 
hand, absorbs 5 '420 I1nits. The combination of this same 
acid with two equivalents of water disengages 6 '900 units. 
It results that the solution of this hydrate in water repre­
sents a movement of heat equal to the difference of the two 
preceding numberp, or 1 '480 units. Now it is curious to note 
that this last exactly coincides with the number recently 
found by M. Desains as representing the heat of meltiDg 
ice, and hence the odd result may be stated, that if solid tar­
taric acid were ul'ited with solid water, or ice, there would 
be no disengagement of heat. 

TROII,ITE. 

The above name is given to a sulphuret of iron largely 
found in meteorites. The majority of mineralogists have 
considered the substance as a pro(osulphuret of iron, but 
such, according to a note recently presented to the French 
Academy of Sciences by M. Daubree, appears not to be its 
true conlltitution. The poper formul a is said to be Fe, S8' 
There is a variety of mineral known as magnetic pyrites , or 
pyrothene, found at Horbach , in Baden ,in specimens identical, 
both in composition and den sity , with those which fall from 
interplanetary spaces. This conclusion is strengthened by 
chemical analysis,  as the protosulphurets pop seES certain 
properties which render them readily recognized. Under 
the infiuence, for example, of bisulphate of potash ,  the py_ 
rothene gives off sulphuretted hydrogen . This the meteoric 
mineral does not do. 

A FLORAL CHAMELEON. 

The French Bishop of Canton has just sent to the Jardin 
d' Acclimatation, at Paris, a plant whope flower changes color 
three times a day. It is spoken of as another ","onderful 
evidence of Chinese art in leading Nature out of her cue­
tomary paths. It appears, however, that it is, if not the 
same, at least not more remarkable than a natural floral 
freak found in Southern Australia. It is a beautifl11 flower 
similar to our well known morning glory, with five str! ak� 
of color ou its bell·shaped calyx. In the early morning the 
color streaks are pale blue. Toward noon they t urn to a rich 
purple tint, which changes to a light  p ink during the after. 
noon. As the day declines th e c.>lor fades, d i sappearing en­
tirely after sunset, when the flower closes and dies. 

• Ie • •  

How Sea Lion" Enjoy LUe. 
Charles Nordhoff, in the Ap ril number of Ha·rpcr8·, hRl!l 

this interesting account of th e habits of sea lions : 
It is an extraord inary, interesting sight to see the marine 

monsters. many of them b:gger than an ox, at play in the 
surf, and to watch the superb skill witil which they know 
how to control their own motion II when a huge wave seizes 
them and seems likely to dash them in pieces against the rockP. 
They love to lie in the sun upon the bare and warm rockR ' 
and here they sleep, crowded together, and lyinll upon each 
other in inextricable confusion. The biggn the an imal, the 
greater his ambition appears to be to climb to the highest 
summit ; and when a huge, slimy beast b&8. with infinite 
squirming, attained a solitary peak, he does not tire of rais­
ing his sharp.pointed, maggot.like head . and complacently 
looking about him. They are a rough sst of brutes-rank 
bulIie�, I should say ; for I have watched them repeatedly. 
as a bIg fellow shouldered his way among his fellows, reared 
his huge front to intimidate pome lesser seal which bad 
secured a favorite spot, and, first wi�h howls, and if these did 
not Buffice, with teeth and main force, expelled the weaker 
from his lodgment. The �maller sea lions, at least those 
which have left their mothers, appear to have no rightA 
which any one is bound to respect. They get out of the 
way with an abject promptnes6 which proves that thev live 
in terror of the Bt�oDger members of the Cl)mmunity ; but 
they do not give up their places without harsh complaiDts 
and piteous groans. 

Plastered against the rocks .  and with their lithe and appar­
ently bonelel!ll shapee conformed to the rude and sharp an. 
gles, they are a wonderful. but not a graceful or plea!ing 
sight. At a little distance they look like huge maggots, and 
their slow, ungainly motions upon land do not lessen this re­
semblance. Swimming in t.he ocean, at a distance from the 
land, they are inconspicuous obj ects . 8S nothing but th e head 
shows above water, and that only at intervals. But when 
the vast surf, which breaks in mountair. waves against the 
weather side of the Farallones with a force which would in 
a siDgle sweep dash to pieces the biggest Indiamcn-wben 
such a surf! vehem�ntly and with app.uently irresistible 
might, lifts its tall white head, and with a deadly roar lashes 
the rocks h�f-w&y to their summit-then it is a magnificent 
sight to see a dozen or half a hundred great sea lions at play 
in the very midst and fiercest part of the boiling surge, flO 
completely masters of the situation that they allow them­
selves to be carried within a foot or two of the rocke, and, at 
the last and imminent moment, with an adroit twist of their 
bodies, avoid the. shock, and, diving, re·appear beyond the 
breaker. 

• ••• • 
WOOD ASIIES are stated to be an tffective reme dy for cur­

rant worms. DUBt the bushell in the morning with the dry 
ashes. 'J,'hree app).i!l(l.tions, thol'Oughly dOlle, will be sl1ft1-
cient, 
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IMPROVED lrIITEBING MACHINE. 

The inventor of the device herewith illustrated aims to 
supply a machine that not only will cut any desired miter, 
but can also be used for cutting gains and rabbets at any 
angle, and be used in plaoe of the crosscut saw for light 
stuff. 

Fig. 1 gives a perspecti've view of the machine, and Fig. 2 
a sectional view of one of the guides. Upon the table and 
upon opposite sides of the ,@aw, are formed two grooves, A, 
which receive the slid ing bars, B. At C are semicircular 
plates, which are pivoted at.; their centers to the bars, B, and 
held in position, when adj u sted by the hand screws, D. Upon 
the curved edge of the pI:  \tes, C, are formed scales of di· 
vision marks, as shown in Fl ig. 1. Corresponding with these 
scales is a mark or line on blocks which are fitted tightly 
on the bars, B, though suffi·· 
ciently movable, very accu-
rately to adjust the scales with 
the saw. These plates, C, are m.'f/.J connected to the guides, E, by I 
a sliding hinge, F, which 
serves to longitudimally adjust 
the inner end of the guide 
clolier to or fmther from the · 
aaw, all may be needed, and 
111so enables the face f>t the 
guides to be set at any desHed 
angle to the table, as shown., 
by dotted lines (Fig. 2), for mi�· 
tering moldings that are note, 
fastened upon a solid . In the 
face of the guides, E, are in­
selted Iltep bars, G, held in 
position by the set screwll 
Ilhown. These bars are longi­
tudinally movable, and serve 
to saw pieces to a giveD length, 
by pushing the stuff to be 
sawn against the hook , H, 
formed on one end of said 
bars. This hook is made elas­
tic and will, when pressed up­
on , sink into the groove be>­
hind it. 

The operation of the ma­
chine will be easily understood 
by any mechanic, and no fur­
ther explanation is, therefore, 
necessary. 

By having two of these de­
vices the operator is enabled 
to cut a different angle on each 
end of a piece of moldiDg, thus 
saving the time of han.dllng 
stuff twice. By exchanging 
them, the guides are made to 
face in the opposite direction, which is found desirable for 
many kinds of work. By putting a gaining head in place of 

the saw, the machine will do all the range of work in that 

line generally required in a shop. Among the other adva.­

tages claimed for this machine are easy and safe handling, 

susceptibility of accurate adjustment on all points, simplici. 
ty, durability, and cheapness. 

Patented through the Scientific American Patent .Agency, 
December 9, 1873, by C. Loetscher, 1 ,238 Jackson street, 
Dubuque, Iowa, of whom fur ther particulars may be ob­
tained. Patent for sale on reasonable terms. 

• ••• • 
SAFETY BELL SIGNAL FOR RAILWAYS. 

At night and especially in times of dense fog, it may hap­
pen that a train traveling at high speed may run past a dan­
ger signal before the same is noticed by the engineer ; or, in 

case torpedoes are used, they may fail to explode,�and thus 

not give a timely warning. In order to render the attraction 

of the enginee'r a matter of certainty, M. Scheppers, in t\e 

Ghroni'lue de Z'Industrie, suggests the simple arrangement 

represented in the annexed oengra.v:ing. Two posts . arQ eJect.-

J citutifi( �mtritau. 
ed on each side of the track, at a suitable distance from the 

draw, switch, or other point, the connection of which the 
engine driver must be informed of before proceeding. Be­
tween the tops of these is a stout wire, on which are three 
travelers. A, the lower and vertical portions of which serve 
for supports for a line, B. which passes over pulleys on the 
posts, is connected with the switch lever, and carries at its 
free end a counterpoise, C. Secured to the line, B, which 
passes through and is secured to its vertical arms, is a double 
lever, D. One arm carries a bell, the other extends down and 
has a disk.shaped end directly OVolr the middle of the track. 
When the switch lever is properly adjusted, the counter­
poise is raised, and the lever carried by the rope, B, over to 
the left of the track, as indicated by the dotted lines : should, 
however, the rails be wrongly placed or left open , the ar-

LOETSCHER'S ::: 1tIITERIliG MACHINE. 

rangement of the connecting lever is such that the counter 
weight draws the bell lever into the position shown_ All soon 
as a train comes along, a projection on the smoke stack of 
the engine strikes the disk arm of the lever and rings the 
bell, thus waming the engineer. The usual signals for the 
eye, may, of course, be connected to apparatus in the ordi­
nary manner. 

- -- -
Pres.ure Forgln&,. 

At the State Railway Works, Vienna, Austria, two large 
hydranHc presses are in use, the largest, with a piston 14 in· 
ches in diameter, giving 1,500 tuns pressure, and the second, 
with an 18 inch piston, giving 600 tuns pressure. The 
pressure in the pumps is 600 atmospheres. The piston de­
scends upon the work, and for forging ingots Ii is armed with 
a hammer-like head. If, for instance, an ingot of soft Bessem­
er steel, weighing 2,080 pounds, is placed upon the anvil, and 
the piston brought slowly down, it is crowded into the mass 
as if it were putty or Qpugh. The piston is then raised, and 
the ingot is moved forward for a second squeeze, and so on 
until the first hal! . has been reduced in thickness, when it 
is turned on edge and the operation · repeated. It is then 
turned end for end, and forged' until the whole length bas 
been reduced to the required size. It is cut into maNes of 
the proper length by a chisel forced through the bar by the 
press_ There is no noise or jar in the whole operation, 
which requires less time than the ordinary method 01 
hammering or rolling, while the pressure affects the very 

center of the mass ; and there is no distribution of the blow by 

ihe vibration of the foundation of the anvil and the surround ­
ing objects, as there is with the violent impact of a steam 

hammer. The masses cut from the forged ingots are taken 

to a heating furnace and are made nearly white hot, prepar­

atory to the operation of pressing. The molds or dies, made 

in several parts, if necessary, are securely held together by 

bands of wrought iron; A plunger head or follower, called the 

stamp, is attached to the piston and descends into the cavity 

of the mold. All the parts beiDg properly adj usted, and the 

inside of the mold and the surface of the plunger being 

smeared with thick oil, a block of hot steel is thrown into 

the cavity, the plunger descends and dresseR the steel each 

way into all the angles and recesses of the mold. When the 

plunger has reached the proper depth, the piston is raised 

and the mold and contents removed from under the press. A 

few blows of a dedge liberate the forging, which is thrown 

aside to cool. If the work is well done, all the angles are full 

and solid. All pieces of the same kind are alike in dimen­

sions, and there is no great excess at any part to be cut away. 

The rapidity with which intricate forgings are made is one of 

tke greatest advantages of the meihod. Of such objects as cross. 
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heads for locomotives, twenty-five or thirty can be made in a 
day. The molds are made of cast iron, and are used cold . 
The plungers are generally cast, and duplicates are kept on 
hand for use in case oi breakage . The process is also succesli!­
fully applied to forming of boiler heads, steam domes, etc. , 
the large plates of Bessemer steel being forced through a 
ring, while a great number of spokes for locomotive wheels 
are also manufactured in this way. 

The total production of pressed forgings in these works for 
nine months was 7,830 pieces, weighing 1,071,200 pounds. 

------------.�.�--------
Hydrogen a Me'al. _ 

M. Dumas has communicated to the French Academy EOme 
curious experiments of MM. Troost and Hautefeuille on the 
hydrates of mercury or combinations of hydrogen with that 

metal. These combinations, it 
is said, so strongly resemble 
those which constitute the amal­
gams of mercury, with silver 
and other white metals, that it 
is hardly possible to doubt that 
they are themselves amalgams, 
and hence that hydrogen is a 
metal, a fact apparently indica­
ted in many other analogies. 

-------.� .. � . .. -------

CHRISTIE'S RAILROAD 
DETACHABLE CLAW B A R. 
The invention represented ill 

the annexed eDgraving is an imo 
�)roved railroad bar, provided 
with a detachable claw which is 
so applied as to cause the entire 
strain to be thrown upon a jog 
And shoulder on the eolid por­
tion of the implement. The 
device, it is stated , will pull 
spikes straight out of the tie, 
leaving the bolt ready to be im­
mediately driven again. 

The claw piece, the shape of 
which is plainly set forth in our 
engraving, fits firmly up against 
the main portion of the bar, and 
is secured by a bolt passing 
through.: It will be noticed that 
the bar has two flat faces, a jOb ,  
and a n  under cut, which fi t  the 
corresponding surfaces of the 
claw eo that, as soon at! the bolt 
is Bet up, the parts are tightly 
united together. The entire 
strain comes on the jog and 
shoulder and not on the bolt, 
which merely servils as a means 
of junction. 

The trackmen, working on a line of road, may be furnished 
with a number of claws, and in case one should break a per­
fect one could be quickly substltuted, putting the bar again 
in working order. The claw is quite cheap ; and, according 
to the inventor, costs about one tenth the price of the ordi­
nary jaw bar. Its appearance from below is shown in Fig, 

2. We are informed that the device has been in practical 
use for two years past with excellent success. 

Patented July 18, 1871. For further particulars see adver­
tisement on another page, or address the inventor, Mr. DaTid 
Christie, Chillicothe, Ohio. 
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THE PYROPHONE. 

M. Frederic Kastner, of Paris, has recently devised a novel 
and very remarkable musical instrument, which, it is said, 
produces astonishing effects even in the midst of the largest 
orchestras. It i8 termed by its inventor the pyrophone, and 
we present herewith an engraving of it, taken from La Na­
tU'l'e. The origin of the device is due to the curious discove­
ry made by M. Kastner in the properties of singing hmes. 
Many scientists have �studied these interesting phenomena. 
but the peculiarities of  two flames in conjunc­
tion seem to have eecaped their notice. As a 
reBult of his investigation, M. Kastner finds that 
if, in a tube of glals or other suitable material, 
two or more iso�ated flames of proper size be in­
troduced and located at a point corresponding to 
one third the length of the tube, reckoning from 
the base, such flames will vibrate in ulliaon·. The 
phenomenon continues as long as the flames re­
main separate, but the sound ceases the instant 
they are brought in contact. 

The pyrophone, at first sight, resembles an or­
gan ; but instead of being operated by air blown 
in, it produces its notes by the singing of the 
flames within the tube�, the quality of the sound, 
its pitch, and intcmsity depending of course on 
tue dimensions of the latter. The burners from 
which the flames emerge are so Arranged that the 
flames run together, but may be separated instantly 
by pressing down a key on an ordinary kdY board, 
S'len in front. The position of the key in relation 
to the sound � is the same as upon the piano or 
organ. According to the law above cited, as 
soon as a key is pressed the separated flames, in 
the corresponding tube, give forth a note, con­
tinuing, as in the organ, as long as the key is held 
down. 

It is said that the music thus produced is ex­
tremely beautiful, and that the sound close re­
sembles, in delicacy and purity, that of the hu­
man voice. 

_ ... -
Condensation In 8'eam Cylinders. 

By the use of lead facings to pistons and cylin­
der lids, a contliderable economy in the use of 
steam may be effected. .An iron ltd and piston 
will, other things being equal, condense more 
than three times as much steam as a lead· faced 
piston and lid. The thickness of metal heated 
and cooled at ellch stroke is not considerable, and 
not far into the metal, a zone of constant tempe­
rature, lower than that , of the steam, will be 
found. The distance from this zone to the inside 
of the cylinder will depend on the conducting 
power of the metal, and will be about 9 for lead to 12 for 
iron. It may be shown that, in any case, the thickness of 
the lead facing may be kept within very moderate limits. 
I)ther materials may be used for the same purpose, as, for 
' nstance, tin, the specific heat of which is 0'562, its specific 
weight being a little leiS than that of iron. Its conducting 
power is, however, in excess of that of iron, being as 15 is 
to 12. Slate or hard pottery wa.re might also be employed, 
but on the whole the balance of advantage appears to lie 
with lead.- The Engineer. 

• ••• • 
THE STEAI SIREN OR :rOO HOR • •  

Fog signals, many of which are required at different points 
on the Atlantic and Pacific coasts, are of several kinds. Some 
are steam whistles, the sound of which is 
made deeper or louder by being sent through 
a trumpet ; but the most effective is proba­
bly the siren. This ingenious machine con­
sists of a long trumpet and a Iteam boiler. 
The sound i. produced by the rapid revolu­
tion past each other of two flat iisks pierced 
with a great number of small holes ; a jet 
of steam under high pressure is projected 
against the disks, which revolve past each 
other more than a thousand times a minute ; 
as the rows of small holes in the two disks 
COlhe opposite each other, the steam vehe­
mently rushel through, and makes the sin­
gular and piercing noille which a siren gives 
out. One of these machines, of which we 
give an illustration, costs abont $8,500 com­
plete, with its trumpet, boiler, etc. 

Daboll's trumpet Is worked by an Erics­
son engine, and requires no water for steam. 

Congress rightly has great confidence in 
the scientific skill and integrity of the 
Lighthouse Board. At the last seslion, be­
sides the usual appropriation for the main­
tenance of the lighthouse system, it gave 
the money needed to build forty new light­
houses and ten steam fog lignals. If we 
�ver have a merchant marine of our own 
again, our seamen will find the stormy and 
rock" bonnd coasts of their country well 
lighted for them.-Harper'8 1tfagazine. 

----------__ .�I .�I •. -----------
PRODUCTION OF LIGHT IN STONEs.-W'hen various kinds 

of hard stones are pressed by the worlunen (with their hands) 
against quickly revolving grindstones, the transparent stones 
beCome pervaded throughout with a yellowish-red light, like 
that of red hot iron. Opaque stones give a red light, at the 
place of contact, with halo and spa.rks. Dr. N llggerath thinks 
the phenomenon worth studying by phyeiciaie. 

India Bubber Cor 8'eam Pipes. 

AS india rubber plates and rings, says the Journal of the 

Franklin Institute, are now used almost exclusively for mak­
ing connections between steam and other pipes and apparatus 
much annoyance is often experienced by the impossibility of 
effecting an airtight connection. This is obviated entirely 
by employing a cement which holds equally well to rubber 
and metal or wood. Such cement is prepared by a solution 
of shellac in ammonia. This is best mad e by, soaklng pul-

THE PYROPHONE. 

verized gum shellac in ten times its weight of strong am ­
monia, when a shining mass is obtained, which, in three or 
four weeks, w1ll become liquid, without the use of hot water. 
This softens the rubber, and becomes, after volatiliza­
tion of the ammonia, hard and impermeable to gases and 
fluids. 

---------4.� •• �-------
Mineral StaU"Ucs ot Great Britain Cor 1 8 7 3 .  

The London Timea gives the following statistics, showing 
the metallic and mineral productions of Great Britain for 
1873. The total value of metals mined is $110,800,000 ; of 
minerals, pottery materials, etc. , $9,000,000 ; of coal $531 , -
400,000. Total, $651 ,200,000. The excess o f  value over 
1872 is about $66,400,000, and is due to the influence of the 

THE STEAM smEN OR FOG HORN. 

combustible element, which has attained exceptionally high 
prices. The quantity of coal transported by railroads and 
canals shows an increase of production of 4,305,61 7 tuns 
over the previous year. The increase of consumption by 
the metallurgic industries is but 6,073 tuns, the smallness of 
which is accounted for by the stricter economy practised in 
all establillhments · on account of the high prices. The ex­
ports of fuel amount to �,505 tuns. 

279 
The La'.s' British War Ship, the Inftexlble. 

[ From a paper recently read before the Institution of Naval Architects , 
by �athanlel Ba

,
maby. Esq . ,  CWe! Naval Architect of the Royal Navy. 

This is the ship which the progress of invention in artil­
lery has finally driven us to resort to. Had the manufacture 
of enormous ordnance been stopped when the 35 tun gun 
was introduced, we might have been satisfied with the Fury, 
with her guns of this nature, and her 14 inch armor. But 
Eoglish artillerists were ready to make guns of twice 35 

tuns, and foreign powers wer!l known to be build­
ing ships to receive such gIlDS. 

There could be no question that we could not al­
low foreign seamen to have guns afloat more pow­
erful than any of our own, however ready we 
might have been to allow them to defend them­
selves with thicker armor. Although, thereforl', it 
was kn o wn that the ships in which these guns were 
to be mounted were to be protected by 22 inches of 
armor, thickness of armor was not made a ruling 
feature of the design of the first-class ship, which 
was to mark the next step in advance upon the 
Fury-but the first of the ruling conditions was 
that she should be able to mount the heaviest 
guns which could possibly be made now, and , by 
some easy modification in her construction hereaf­
ter, guns of twice that weight, when they can be 
manufactured. The other conditions were that 
she should have a speed of 14 knots at the mea­
sured mile, and that she shollid not exceed the di. 
mensions and cost of preceding fhips. It was found 
to be possible, in conformity with these conditions, 
to prot,ect the hull by 2 feet of armor. 

I may describe the Infibxiblt' tQ you briefly in the 
following manner ; , Imagine a floating castle 110 
feet long and 75 wide, rising 10 feet out of the water, 
and having above that again two round turrets 
planted diagonally at its opposite corners, Ima­
gine this castle and its turrets to be heavily plated 
with armor, and that each turret has within it two 
guns of about 80 tuns each, perhaps in the course 
of a few years, guns of t wice 80 tuns each. Con­
ceive these guns to be capable of firing all four to " 
gether at an enemy ahead or on either beam, and 
in pairs towards every point of the compass. At­
tached to this rectangular armored castle, but com­
pletely submerged, every part being 6 feet to 7 feet 
under water, there is a hull of the ordinary furm 
with a powerful ram bow, with twin screws, and a 
submerged rudder and helm. This compound 
structure is the fighting part of the ship. Seawor­
ihinesll, speed, and shapeliness would be wanting 
in such a structure if it had no additions to it ; 
there is, therefore, an unarmored structure lying 

above the submerged ship, and connected with it, both be­
fore and abaft the armored cRstle ; and as this structure rises 

20 feet out of the water, from stem to stern, without de­
priving the guns af that command of the horizon already 
described, and as it moreover renders a flying deck unneces­
sary, it gets over the objections which have been raised 
against the low freeboard and other features in the Devasta­
tion, Thundersr, and Fury. These structures furnish also 
most luxurious accommodations for officers and s€amen. The 

step in advance has, therefore, been from 14 inch armor to 

24 inch ; from S5 tun guns to 80 tun guns ; from two guns 

ahead to four guns ahead ; from a hight of 10 feet for work­

ing the anchors to 20 feet ; and this is done without an In­

crease of cost, and with a reduction of nearly 3 feet in draft 
of water. 

" 

I cannot attempt to describe
"
the numerous 

novel and interesting features of such a de­
sign, but I may say that no pains have been 
spared to protect her against under-water 
attacks, by the isolation of the independent 
engines, the subdivision of boiler compart­
ments, and such further subdivisions as 
were possible with due regard to proper fa­
cilities for moving about. The result is 
that the ship is perfectly and easily work­
able, although she is divided into 127 water­
tight compartments. My belief is that in 
the Inflexible we have reached the extreme 
limit in thickness of armor for sea-going 
ships. The temptation is always great to 
secure more and more power by the ex pen­
diture of ever increasing sums of money. 
but it is my conviction that we shall not. in 
any future ship, go beyond this expendi­
ture. Some of the ironclads designed ten 
or twelve yea.rs ago cost more than the In-

• flexible will. In the Inflexible provision 
has been made both offensively and defen­
sively, for an enormous increase in the pow­
erl of artillery without any increase in the 
coet of the ship. 

• • •  
Iron, published in London in the inte­

rest of the metal manufacturers, says ; 
.. American hardwa.re and machinery are 

being imported largely into Germany. The handy shape, 
the new contrivances, and generally good workmanship, are 
features in their manufacture which find many friends in 
Germany and iJl Russia." This is no new fact to us, but it 
is the first time we have known an English journal to ac­
knowledge it. 

e ·e. a 
BLACK cu.rrut leat tea is. recommellded for dyspepticB. 
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THE ENGLISH TELEGRAPHS. 

BY GBOBGB B. PBBSCO*. 

OONSTRUOTION OF THE LINES. 

The construction of the English telegraph lines is uniform­
ly excellent, and refiects great credit upon the Engineering 
Staff, in whose hands it is placed. 

The timber used for poles is generally larch treated with 
sulphate of copper, or red fir creosoted. 

The creosoting is accomplished by the Bethel process. , The 
poles are placed in an iron receiver and the air exhausted from 
them, after wh ich boiling creosote oU is forced into them by 
pressure. This process greatly increases t.he durability of 
the wood, pine and spruce being thus rendered as lasting as 
cedar. The odor of creosoted poles in some places is said to be 
offensive, but no objection is raised �inst them in England 
on this account. 

The poles are never creosoted until they have been stacked 
a sufficient length of time to be thoroughly dry. 

The cost of creoeoting includes 110 certain margin for load­
ing into trucks, or on board 0. ship, which is alwayli' stipulated 
for when the contracts are made. 

It sometimes happens that a parcel of poles are exception­
ally ary, in which case they are given an extra two pounds 
of oil per cubic foot, costing from six pence to eight pence 
per pole additional. 

When poles are used, which are neither prepared with lIul­
phate of copper nor creosote, they are well seasoned, and 
then painted, the butt ends being slightly charred from the 
bottom to a foot above the ground line, and tarred. 

The cross-arms are made of English oak, two inches thick 
and twenty-four and tairty-three inches in length, and are 
placed alternately on either side of the pole. A twenty-four 
inch cross arm is placed on the front of tbe pole a foot from 
the top, and then a foot lower down a thirty-three inch cross 
arm is placed on the back of the pole, and so on. In some 
cases as many as seventeen wires are carried upon a single 
line of poles of twenty-five feet in length , and no cross arm 
carries more than two wires, except on the double pole lines, 
where seven feet cross arm8 are employed, and four wires 
ILre supported upon eacb cross arm. 

All the polell are provided with earth wires, or contact con­
ductors for �ing the wet weather escape directly to the 
earth, instead of permitting it to leak into t.he neighboring 
wires. The eartb wire consists a piece of No 8 galvanized 
iron wire, extending from the top of the pole to the bottom, 
and terminating in a 11at coil attached to the loot of the pole, 
so all to expose as large a surface as possible to the earth. 
From the thick earth wire, branches, compolled of No 10 gal­
vanized iron wire, are carried in saw grooves sunk in the 
cross arms, ahd soldered to the insulator bolts. The work i8 
performed· at the factory before the cross arms are carried 
out on the line. The earth wires sometimei rroject above 
the top of tbe poles. and serve an excellent purpose as lighi_ 
ning arrestel'8. 

Great care is taken to keep the pl)les in a rIgidly upright 
position ; and in addition to placing them well in the ground 
and tamping the earth thoroughly around tbem, tbey are 
well supported with atays made of wire ropes attached to iron 
rods, which run into the ground about four 'feet.. 011 straight 
lines and slight curve., where exposed to the winds, double 
stays are employed. 

INSULATORS. 

The insulatol'8 on the railway routes are uniformly of the 
Varley double cone brown ware pattern, and those upon the 
canals and highways of the single cone white ware, or porce­
lain. The Varley insulator is regarded as the best, but its 
greater cost has -prevented its exclullive use. 

THE OONDUCTORS. 

, The conductors employed upon the English lines are com­
posed of zinc-coated iron wires of NOli. 4, 8, and 11 gage. 
The No. 8 gage-O·170 ineh diameter-is the , size in general 
nile : the No. 4 gag�·240 inch diameter-being employed 
upon a few of the long circuits between the more important 
points, while No. 11-0'125 ineb diameter-is used for short. 
lines only. 

The metbod formerly followed of allowing the wires to pass 
freely through the insulatorll, and fastening them only at 
distances of half a mile, has been abandoned in layor of bind­
ing th�m at every pole, No. 16 charcoal wire heiDg used for 
binding. 

JOINTING THE WIRES. 
Great care is observed in the jointing of the wires, which is 

invariably performed upon the line, no joblts by the wire 
makel'8 being permitted. The joint exclusively adopted is 
that known as the Britannia joint. This is made by slightly 
bending the end s of the two wire8 and placing them side by 
side for a distance of three inches, and binding them tightly 
together with No. 19 wire, and soldering them tboronghly. 
All joints are required to be soldered, wheth� the wire be old 
or new, galvanized or plain. The leading-in wires at the o1Ilces 
are insulated with gutta percha, covered with linen tape and 
varnished with a preparation made of linaeed oil and Stork­
holm tar . These wires are re.tarred from time to time to pre­
vent decay. 

The cables rest upon ebonite chail'8 attached to the rope by 
means of rinfrs placed at distances of 12 feet apart. 

The over house wires are used principally for linea which 
are leased by the Post Office Department to private firms 
or individuals for the transmission of mel!sagell on their own 
special business between offices, factories, etc. , and whicb 
make a system of nearly 5,000 miles. -Journal oj the Tele­
graph. 

• ••• • 
The Chemical Cla •• Ulcation oC Iron. 

M. Fremy, an eminent French cbemist who has recently 
been stlldying further into the metallurgy of iron and steel, 
thinks that it would be of much more advantage to founders 
and metallurgists if commerCial iron, which is still classed 
according to , its physical properties, should be known with 
reference to ita chemical characteristics, that is to say, in 
accordance with the very small quantities of carbon, sulphur, 
phosphorus, etc. , which it may contain, and which chemical 
analysis would reveal. This chemical classification has for 
some time past been in use in Krupp's celebrated foundery, 
where, in fact, nothing is left to chlLnce. Chemists constant· 
ly analyze the crude materials and the fabricated products. 
The scientific and industrial element is intimately connected 
with the military. Artillery officers examine tbe manipula­
t\ons and follow tbeir every detail. Considerable sums are 
devoted to new experiments, made on the different allOYB 
which may bS suitable for cannon, a.nd of eacb metal tried 
tbere is compiled a record whicb indicates its chemical com­
position, ita advantages, and defects. 

According to M. Fremy's investigations, it appears tbat 
the best metal for guns is neither iron nor steel, but some 
combin&tion of both. 

• •• • • 
New S&ree& BaDway Locomo&lve. 

A trial recently took place on the Manchester, Sheffield, 
and Lincolnshire railway , between the Grange Lane and 
Tinsley stl!otions, of a tramway engine, constructed by the 
Yorkshire Engine Company, upon L. Perkin's patent sys' 
tem, for the Belgian Street Railway Company, Brussels. 
The novel features of this engine consist in its not emitting 
any smoke or steam into the atmosphere, and making com­
paratively little noise. The engine used eteam at 500 lbs. to 
the square inch, and maintained tbis pre.sure by natural 
draft without any difficulty. The engine is compound, and 
expaJlds the steam to the most economical limits, and then 
condenses it by means of two air surface condenBers placed 
one on either side of the machine. The engine can be driven 
from either end, all the driving gear being duplicate to ob­
viate the necessity of turntables. The engine accomplished a 
IIpeed of fifteen miles per hour, drawing its full load up gra­
dients varying from 1 in 200 to 1 in 8O.-Iron. 

• • •• • 
BalloonlnK Ex&raordinary. 

We recently published a note of Mr. Croce-Spinelli to the 
French Academy of Sciences, in which he indicated the belief 
that existence could be maintained at very high altitudes by 
aeronauts, if they should provide themselves with cylinders 
of oxygen, to be breatbed in the highly rare8ed atmosphere. 
M. Spinelli and Sivel have lately demonstrated the truth of 
this view by ascending in the Etoile Polaire, a balloon of 
98,840 cubic feet capacity, to the immense elevation of 25,841 
feet without inconvenience. The barometer level descended 
1 1 '7 inches, showing tbe above altitude, which is higher than 
that obtained by Gay Luesac and nearly equal to tbe point 
reached by Glaisher in his famous ascension. The tber­
mometer at minimum marked 7 '60 below zero Fah. The 
aeronauts, having taken with them all necessary instruments, 
made a number of valllable observations which, we learn 
from Lea Mondell, wi1l shortly be communicated to the French 
Academy. 

. · e . .  
Baln Cannonade •• 

Mr. Edward Powers petitions Congress to authorize a 
series of experiments to produce rain by artificial means, 
during dry seasons. This,he pointsout,may be accompli.hed 
by the firing of heavy artillery. In back numbel'8 of the 
SCIENTIFIO AlmBICAN, we have given ma.ny .pecific exam­
ples of rain storms which have followed hea� cannonades, 
In connection witl!. various battIN, during the late rebellion 
and European combati. There is reason to believe that the 
concussions of ' Illtillery, when luJDciently long continued, 
may have a condensing or aggregating e1!ect upon the aerial 
vapG1'8, and 80 blduce the fall of rain.. Wheu the otiool 
debt is paid, or specie payment reeumecl, we think it JDtght 
be well to burn lOme public powder as suggated by the 
present petitioner. , But we move that the experiments be 
postponed until then. 

• .  e . • 
A Chance Cor Inve.&or •• 

The attention of parties desIring to hlvest in patents is di­
rected to the announcement of Melsl'8. F. A. Hull & Co. , 
manufacturel'8 of the Danbury drill chuck, publiahed in our 
adverti/IiDg columDs. This inYentlon'W88 fully described and 
illustrated on page 214, VoL XXIX. 'of the 8cJ:ENTIFIO .A.HE� 
mOAN, aud is a three· jawed lathe chuck 10 constructed that 
all the jaws are simultaneously moved, in radial directions, 

THE OVER BOll'slil WIBlIlS. by the revolution of a single right and left hand screw. The 
The over hOllse wires are ereeted in spans, supported by action is direct a.nd positive, and, it is claimed, cannot clog, 

iron poles attached to cast iron saddles, which are fitted at set, or in anywise get out of order. 
the ridge of the roof. The poles are light and well stayed We are informed that, since the placing of the article upon 
by wire ropes. In London, cables containing 30 insulated the JDarket, It has met with a rt'ady lIle, and haa given gen­
wires are suspended by hooks from No. 8 iron wires, carried eral .atisfactlon. The owner, desiring to dispose of the pa­
in the manner described above. The conductol'8 in these ca- tent in order to devote his efforts to a more important en­
bles consist of No. 22 copper wire. terprize, offel'8 the l!&ID.e at quite a moderate price. Judging 

At Newcastle on. Tyne, a strand composed of seven steel from t.he representat.ions of t.he manufacturel'8, we presume 
wires, of No. 16 gage and 4M yards long, is .uspended over that any one, having the requialte capital, wUI bd the blvast­
tbe T1lle, aud supports • .  llIIoble con� 44eu oollduetors. m.eat hlghl1 profitable. 

[MAY 2 ,  1 874 -
TBE ST. LOUIS BRIDGE. -The iron work is now complete, 

two weeks in advance of the contract time. A grand banquet 
has- been given by the Keystone Bridge Co. , contractors, to 
tbeir employees, some 200 in number. at the Grand Central 
Hotel. The approaches will now be hastened to completion, 
railroad tracks laid , and carriage ways finished as speedily as 
possible ; and the indications are that the bridge will be thrown 
open to public traffic at a much earlier day than was antici. 
pated. 

Impl"OTed Stone PaTement. 
Andreas Eichenberg. Oolumbus, Ohl o .-Thls Invention Is an Improve­

ment In atoue road becla, and ooulsts In arranging an upper vertical layer 
with a horIzontal layer of flat st"ne8 . Both break joints to Inaure a greater 
degree of 8tablllty of the Individual pieces In theIr normal posltlou. Sand 
or IJl"IIvel ls used to  Illl the Interstlcel. 

Impl'oTed Belt I!!hlftel'. 
Barrllon W. Ourtls. Phlladel phla, Pa., aallgnor to Joseph L_ Ferrell • •  ame 

place.-Thls Invention conllsts of an arrangement of the Idle pulleYI uled 
for turnIng a driving belt out of a rIght line for a belt shifter by monntlng 
them on a swinging frame In a line cutting the center of the angle between 
the two IIne8 1n which the belt rnno.  

Impl'oTed Grain Tally. 
Gecrge P. Fltt., Jack80nvllle. Oregon .-A carriage moves forward and 

backward on guIde ralll between stop pins. A measnre I. retained In posi ­
tIon o n  the carriage by pega. and placf d under the opout of the thresblng 
machine, pasllng uo der cross bars for equalizIng the grain In the lame . 
The attendant moves the carriage 10 ooe direction , when one measure II 
IlIIed, and empties the lame while the other measure Is IIlIed fron:. the 
spout. He tben moves the carriage back, taking oJ! the second mealure 
when fUll, and repeats tbld operation, a registering device keeping a cor­
rect tally of tbe grain mealured oil, fo�mlng tbul a very convenIent lelf­
acting apparatnl for countIng the number of mealurel. 

Impl'oTed Thill Coupling. 
J. RUllell Little, Jamaica Plalul, Mals .-Thls 18 an Improved coupltn\( 

for connecting tbllls or a pole wIth the &:lIe of a carl lage .  A retainer • 
which 10 a small bar of Iron, the ends of which wo�k In slota fonned In the 
yoke of an axle Cli p ,  wben pUlhed Into the forward ends of It I slota, comel 
so far over the hook head of the thl l l  Iron .. to prevent the said thlll iron 
from being raised from the bolt. The retainer la  held forward by a spring. 
wblch wtll allow It to be pU8hed back when It  Is dellred to attach or detach 
the thl lls or pole. 

Impl'oTed Bobbin Winder for Sewln\( Machi nes. 
MOlel Clook and Mose8 G. Cook, Alhlleld, Mass.-Thls Invention conallt8 

of a traverse mechanllm for a bobbin winder for Ie wing machlnel,ln wblch 
a drum with a reversing cam groove for working the traverllng gnlde for· 
ward and back along the spool ha. the necessary slow motion Imparted to It 
by a pawl and a friction griping strap. The pawl Is  worked by an eccentric 
on the bobbing turning sbaft, which receive. motion from tbe sewing ma­
chine wheel by a friction wheel . An adjnstinK Icrew regulate. the extent 
of tbe pawl's movements 80 a. to turn tbe dmm fa.t or slow, according to 
the alze of the threadll, and tbe drum haa a frlotlon atrap and .prlng for 
holding It when released by the griping aprlng. The bobbin bas a spring 
on Ita spindle for fastening the thread to It at the beginning. The apool 
holder has a tenalon Iprlng to regulate the unwinding of the thread 
from It. 

Impl'oTed Combined Gan\( Plow, CulttTatol', and Chopper. 
JObn J. Watroul, Welt POint, Ga.-Thla Invenllon hal for It. object to 

furnlsb an Impl oved machine wblch may be readily adjnoted for breaking 
up and bedding land, and for cultivating and cbopplng tbe orop. By suit. 
able conatrnction no tongne la reqUired, whlcb enables tbe machine to be 
turned In a very amall 8pace, and the chopper II operated hy Ito advance . 
The chopping hoea may be oonvenlently adjuated to work deeper or .hal­
lower In the grouud, "a may be desired. The cbopper may be eallly raised 
from the trround, and thul prevented from working, aud. when not reqnlred 
for ule, may be detacbed. Tbe plowa may be adJnated to work shallower 
or deeper In the ground. Any desired nnmber of plow beams may be used 
accordlllg to the Idud of wor .. to be done .  Snltable conatraotlon also 
allows the rear ends of the plow beams to bave a free vertical movemellt. 

Improved Pitman. 
Geol'lle L. Jones, Vanvme, .Wls.-Thls Invention conllst. In a pitman 

having a sfde-notched eye at each end. and a collar bushing combined with 
a pin secured at both enda by a nut. By thl. con8tmctlon, a washer and 
the eye of the pitman cau be forced farther upon the plna to take up the 
wear, by actewlng up the nnt. 

Impl'oTed Maehlne for Maklnll A.llllal  Iilhoea. 
W1l11am Hamilton, Fallsburg, aSSignor to James L. Lamoree. Grahamvllle. 

N. Y.-Thls l:lventlon conllstl of an anvil, trip hammer, and two Side ham­
merl. for hammering the ahoe on the aldel and edges. The anvil I. lIat on 
the top, and the hammer haa a face which Is the aame form In outline aa 
that of one side of the shoe to be made, but wider, so aa to Insure the h am· 
merlng of the upper aide of the blank over all Its lurtace. The hammer la 
allo beveled or Inclined to vary the thloknesl of tbe shoe and produce the 
requilite 8bape for the top. One of the side hammers la IhaJled In reapect 
of tbe contour of Its face to correspond with the required ahape for the 
onter edge of the .hoe ; the other Is shaped to corre8pond with the Inner 
edge, and both reat on the face of the anvil, and work toward and from 
each other to hammer tile edaes of the blank. The.e hammera pertonn 
tllelr operation while the vip hammer la raised. and tllen move out ot the 
-way when the trip bammer f .. lIl, to give tbe necessary space for It between 
them -whiCh la required by tbe greater width of the hammer than that of 
the blank. The aide hammers are opersted by tbe helve of the trip hammer. 
one being connected dlJeetly to an arm projeetlng from Its axis by a rod or 
.haDIr, so as to be thrown forward when the hammer rlsea, and the other 
bel ... conneeted t;c; the same arm by a l1mllar rod, and an Intenenlng rock 
lever, b)' whiCh It la moved toward the otber side hammer by the same ope­
ration of tile trip hammer. A bar II arranged on the trip hammer helve, t o  
be acted 0 8  by the tapJMIt -wheel for railing the hammer, which IIIId bar la 
jointed to the .hank, and arran.ad to swing ont of the path of the tappet. 
to tbrow the hammer out of gear, IUId Into their path to put It In par 
apln. 

Impl'oTed! A cU uatable Catch for Latche .. 

George W. Burr, Eaat Llne, N. Y.-Thls Invention la an Improvement ln 

the clas. of catehes for door and gate latchea. which are made vertically 

adJnstable to accommodate the varlou. pOSitions tile door or gate may 

assume III consequence of shrinkage, swellings, or other cause. The Inven ­

tion consists In combining a T-.baped catch with a .Iotted holder or guard 

plate. which Is secured to tile gate post by screws, so that bV meana thereof 

the catch may be clamped and held by friction at any dealred point . 
Impl'oTed Corn Plow. 

Jeremiah H. Trout, Kingwood. assfgnor to hImself and Ilaac S .  Oramer. 

SergelUltaville, N.J.-The shovel Itandard Is made In two parts and jOinted 

to allow an outward lateral movement to the lower part, with a Ipllng on 

the outl14e and a lever on the In8lde . Tbe draft bars, which are attached 

to the frame and rnn along through Ilots In the plow stOCk8, are connected 

to the stock by wooden plna, whIch are prepared, In respect of their 

strength, 10 as to break readily If the plOW8 encounter too great resl.tance. 

The stocks are pIvoted to the frame, so aa to swing back In case the pi "" 

break. 
Impl'oTed Ice Machine. 

Thoma8 F. Peterson, Macon, Ga.-Tblll invention conslats of a boiler. 

condensing coil and cooling tank, receiver, freezlug coil and tank, and 

pumpI, .11 combilled and arranged so that the ammoniacal gas expelled 

from the 1I0ller lIT heat la compreased and condenaed In the condenal ... 

COil, and than, after pau1q thraugh the recelv�r. la let Into the freezing 

coil, 80 .a to expand therein and freeze the water In the tank b)' taldng up 

the heat flom It. It II then pumped directly Into the boiler apln for .... 

peatlng the procen, and takes with It tile lIeat obtainell in tile rrw_r, IInll 

lhll. utlUHl lt illAeall of "..tlq \ .. 
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Improved Tube Weldiull' Machine. 

·'Jooepll Itl Lemen, ChampaIgn, III., assIgnor to hlmse.!f and T. G .  Lans­
den, .oIIIne pla'c�.�Tbere Is an anvil dIe and a hammer dIe for bammerlng 
down and' rednclng the end of the tnbe to be Inserted: In the pIece to be 
welded on, or for receIvIng the ferrule on the end to be Iltted In the tube. 
The anvil dIe has a part of Its concave face made on a cIrcle enough 
larger to equal tbe thIckness of the metal of wblcb the tube Is made, 80 
tbat tbe mandrel on wblcb tbe tube Is to be bammered, being entcred In 
the end to be reduced, will hold the tube. When hammered by the dl e , lt 
will reot tbereon, so as to be .ultably contracted and reduced, and not 
.tretched or drawn out larger, a8 1t would be If hammered on the mandrel 
alone,  A .houlder on the under part of the anvil dIe forma the gage for 
le ngth. The am'lI dIe and bammer die for weldIng tbe tube. togetber are 
concave I1ke the others, bnt of uniform Blze and sbape from end to end, 
except a I1 ttle convexity I n  tbe lorm of tbe hammer dIe. and tbe anvil die 
I.  of oonslderably greater length than tbe bammer dIe, to avoId angular 
I ndenta Uons In tbe surface of tbe tube. They also have a mandrel. The 
tubes are presented from t h e  rIght hand sIdes, and held by the other end In 
tbe band of tbe attendant , to be turned and shifted about, as requIred. 

Improved Watchmaker' s Tray. 
Lyman B_ MillIken , SIlCO, Me.-The object of tbls InventIon Is to fnrnlsb 

for tbe use of watcbmakers a convenIent and bandy tray, whIch enableo 
the workman to take down a watch movement and keep the dlllerent 
wbeel., each wlt.h It8 correopondlng bridge, plno, and 8crews, separate, so 
tbat there Is afterward no tronble or delay In puttIng tbe movement toge­
tber_ Tbe Inventi on consIsts of a concaved tray of oultable shape provided 
wIth a oerles of concave Inden tations, and a central raIsed part wIth sImI­
l ar con cavIty, on which the plate 10 placed at dIfferent stages of tbe work, 
while the detached parts are arranged separately around the sa.me. 

Improved Seed Pl anter. 

SImeon Smith, Jr., Newburgb,Tenn.-Thislnventlon consIsts in th e com­
bInation, wIth a hopper and seed disk.  of a beam havIng a reeess Illled 
with compressIble material beblnd a .prlng, to keep tbe space fnll to ex­

C!1Ude the graIn, and allow the sprIng to work forward and back, to allow 
tbe graIn to pass under tbe pad freely, and prevent any catching and cut­
tIn&' or breaking of the graIn . 

Improved Die for Forainll' Hammen. 
James R. LIndsay, Cblcago, IlI.-Thls Invention conslsto In a device for 

cutting metal formed of two cutter bars connected by otraps to a han� 
lever. and the cutters so shaped tbat bolts and rods of varying sIze, sbape 
and conllguratlon may be cut wIth equal facility. 

Improved Knob Latch. 
Walter Varab , New Haven, Conn.-A milled head being turned. a oleeve 

(by It. oplral .lot, ln wblch Is a pIn) move. another sleeve Inwardly or out­
wardly, thus tbrowlng a stud Into or ont of tbe notcb of hub. Thus the 
spIndle may be connected with or dIsconnected from the bub that operate. 
the bolt. 

Improved Game B oard. 
Jacob DarIng Spang, Dayton, O.-Thls Is a toy race track upon whIch 

quite au amusIng game may be played, servIng, accordltig to tbe Inventor, 
to Illustrate, on a small scale, the .plrlt and excitement of the turf. The 
race Ileld track or platform Is Inclined when In use and ourrounded by a 
mImic fence or enclosnre . There I. a starting station In whIch representa­
ttve horses or balls are placed, the hor3es or balls being severally marked, 
and the number beIng optional. A bottom hInged gate I. beld acro.s the 
o utlet by cordi whIch pass tbrouglt holos In the platform or track. Ao ooon 
88 thl. gate Is depressed the balls w111 paos out. They will Ilnt enco anter 
posts, arranged in transverse rows. the Individual posts of two rows not 
beIng opposIte or I n  alignment, but each one occupying a medIan positIon 
between the two nearest posts of tbe opposite row. The ban. will  be re, 
tarded more or lees by the posts, 8S well 8e diverted from thetr course, but 
will all come to the cross hurdle, which 18 Inclined on the face tbat Is 
opposite to the startlllg otatlon. They next will move over thIs and pass 
throulrh the three row. of po.ts to and over a second hurdle_ In paoslng 
through the next sectton of the race course, two transver.e rowl of sta­
bles or .topo will be met by .ome of the ballI, whIch w1l1 be canght and 
Itopped, wblle others will .ocape, though Interrnpted by another Inter­
medIate cro •• row of posto. They will now pa ... over another hurdle and 
more .tops and Ilnany reach the goal. Tho.e wblch sncceed In reachIng 
the goal will not, bowever, arrive simultaneously, but successively, *'U8 
enabling the one arrIvIng Ilrst to be accounted the wInner and to .core 
tbe b lghe .t number or count In the game, wblle others are allowed a co.nt 
accordfng to theIr relatIve time of arrlval_ 

Improved Ga8 Stove. 
Cbarles Wltteck and WillIam G. SteInmetz, New York clty.-The base 

part of tbe .tove contaIns four burners, and the draft pa.oace. are ar­
ranged above the same . The burner nearest the supply pIpe prodnces the 
maIn draft thro ugh the pasoages, and Is, therefore, allowed to burn contIn_ 
ually with a full supply of gas, while the lupply of the other burners I. 

" egulated by a suitable stopcock. A horizontal partition plate separatel 
the lower part of the base from tbe upper part, wblch forml with tile top 
plate the combu.tlon chamber. The partition Is vertIcally adjultable In 
alots. Tbe admIssIon of air to the combustion chamber Is accomplished 
tbrong" the perforations along the upper part of the base . The qnan­
tlty of aIr requIred for the full combnstlon of the gas 10 regnlated by 
the higher or lower posItion of the partition by ... hlcb the slots are par­
tially opened or clo.ed_ Tbe burners conneet ... It" the combn.tlon cham­
ber by pIpes whIch open Into metallic extenllon burnen whIch extend 
along the .Ide walls of tbe ba.e. The aIr .Iotl are provided with narro ... 
slOtl, throllgh which the blne heating lIame. of the gal Illue. A large 
aIr hole II arranged In the base for the admls810n of a .tronger cnrrent 
to the larger c.olng of tbe maIn burner. 

Improved Ear Tube. 
Henry B .  Auchlnelol., New York clty.-Thll Invention conilltl of a 

tube arranged In any leat of a hall, ,church, or sImIlar public bUildIng, 
and havIng a funnel-Ihaped mouth, eaolly adjnstable to .ult the hlght of 
the ear of the n.er . The lower end of tbe tube Is desl.,."d to p .... d01l'11 
tbrongh the seat, and be connected with a tin tube palolng beneath the 
seata or Iloor, and paBBlng up near the .peaker'. delk, where It shonld 
termInate In a funnel-shaped montb. 

Impro'O'ed Cam Sltde for Sewing Muehlne •• 
Andrew Alrd and William Randel, Troy, N. Y_-Tbll Invention consIsts 

of a block of steel or other material on the end of the needle arm whIch 
workl In the cam groove. 10 constrncted as to Illde In the groove as a 
subotltute for tbe roller commonly n.ed. The block Is dIvIded Into two 
separate pIeces, whose exterIor faces are Ihaped .0 as to allow them to 
slide freely along tbe varying angle. of tbe cam, and the Interior faces are 
made to permIt an Independen t olclllatlng motion of each part on the stnd 
of the arm . The Invention also con sl.ts of a spring between the blocks to 
keep tbem apart to take up the slack that may occur by wear, 'and caule 
tbem to fill the groove at all times.  

Improved Lamp. 
Bernard Fanta, Milwaukee,  WI._-Thls Invention Is a kero.ene or petro­

leum lamp havIng a weIghted sheet metal base, converging, and provIded 
wIth a Mnge having a polygonal periphery suspended above the plane, 
whIch Bupports tbe base of the lamp. ThIs prevent. the ell'ect of an over­
turn by catcblng upon tbe table or other oubjacent artIcle. just after the 
center of gravIty has pa8sed beyond tbe base . A rebonnd II created that 
throws the lamp back, and causes It to regaIn Its equilibrium, or, alfords 
the person who has cau.ed t"e accIdent time to .elze It· before damalte II 
done.  

Improved Hoof Trimmer. 
David Booker and Cornelius N. Toob , Palmyra, Dl.-Thll li an Improved 

hoof trImmer, by whIch the hor.e's hoof may be neatly pared on the llat 
part, clEaned from the dirt, and trimmed at the onter edlle, so that the 
hoof Is quIckly and fully Iltted to the shoe. It conllstB of a maIn cnttlng 
knife at the end of a strong bar, with handle end. Tbe knlfe II cnrved ont­
wardly to a polnt,and oerve. wltb Ito end for paring and cleaning the hoof, 
while the lower part 10 nled, In conneotlon with a oecond Imlller onrved 
knIfe, whlob 10 pIvoted to the larger, and operated by plvot.1I OOnnee tina 
fllds lid ballll lever; like sheafl:for trllllDlIng tll� lloot. 

J mtifi' �mm,au. 
Improved Sprl nll' ShaDK for Boot" and Shoe8. 

Emil Briner, New York cIty .-Thlo l. an Improved spring ahank, whlcb 
10 not only stronger at the poInt of greatest atraln, and more lIexlble at 
tbe fore ends, but whlcb may aloo be adjusted to various degrees of elas­
ticIty, as required . Two sprIng shanks, of equal length and .trength, are 
spread at the front ends, and are connected by a central plvot_ Holps are 
provided at the heel ends for attachIng them to tbe heel and adjusting 
their front ends wlthont weakening the heel part . 

Improved Plow. 
Ed ward Walter, Sa IIsbury, Mo .-The upper part of the .tandard Is bifur­

cated, the maIn arm beIng pIvoted to the beam. while the cnrved backward 
extendIng arm passes up tbroul!h tbe beam, and I. beld thereon by means 
of a nut and wasber. Tbe beam I. raIsed or lo wered as the nut Is tnrned, 
and thcreby the share elevated or depressed accordIngly. The Increased 
.traln whIch the beam has to bear thereby Is met by a m etaJltc strengthen­
Ing rod, whIch I s  pIvoted to tbe maIn arm of the .tandard, and extend. 
below the beam_ 

Impro'O'ed Ball' Holder, 
Erasmns 0 . Hlx, Payne's Depot, Ky .-ThI8 Is a bag holder for IIl11ng wbeat, 

corn, and other cereals Into sacks In the granary ; and It consIsts of a strong 
supporting standard, In whIch slides adJu.tablythe end of the curved steel 
arms wbtch spread sldewloe, and are bent at theIr front extremIties, nnder 
suitable angles, lnto a connecting sprlng.hoop, over whIch the hem of the 
bag I. attached, and Ilrmly secnred by pOinted hookut the front end of the 
hoop. 

Improved Orll'au Coupler. 
Cbarles W. Fos.ler, Adeline, Ill . ,  as.lgn or to himself and Chrlotlan Foss­

ler, same place.-Tbls Improved organ coupling C:evice conolsts of a pIvoted 
platform,to whIch the coupling arms are attached. bent In snch shape that. 
on throwing the platform up, the keys will come In contact with tbe arms 
when depressed, and thereby couple tbe corresponding pIns to tbose orIgI­
nally depressed by the keys . 

Improved Gradlnll' Apparatn s. 
Ole Matson. MOline, Ill .-Tbl s l .  an Improved apparatus for movIng earth 

from one place to another, ln gradIng roads , lawns, etc. The drIvIng ohaft 
revolves In bearings In a frame staked to tbe ground, and Is  connected by 
I)evel gearing wIth a pulley around whlcb passes an endless chain. Tbe 
cha.ln also p9SQeS around a. grooved pulley, pivoted to one end of an arm . 
the other end of whIch h as a hole formed t,h rough It to allow It to be placed 
upon a post . The other part of tbe c!Jaln Is held out of the way by passIng 
around a grooved pulley, pIvoted to tbe end of a bar, upon the outer end of 
whIch Is formed a book or eye to enable tbe end of a rope to be conve­
nIently attached to It. The rope passes over a plllley pivoted to a bow, 
ovhlch Is passed over the end of a sc rew post. The IIn e ls held ln place Ilpon 
the pnlley by a line holder, wblcll conSists of a wIn&, pivoted In the fork of 
a plate . ln such a way that the edges of saId wing may shut down agaInst 
the arms o f  the plate. and tbns hold the saId line. The line holder tbus 
bolds the endless cbaln In place, and enables any slack to be convelllently 
taken up. Scrapers,made of a slagle plate of Iron, are provided wltb holes 
to receIve wooden handles, and wttb ears to receive the draft cbaln,whlch 
Is connected with the endless cbaln . The scrapers may be Illled and emp­
tied at any requIred poInts of the circuIt of t.he endless chaIn, and the posI­
tion of the . ald chaIn may be readily shIfted by movIng the screw poots 
from one place to anotber. 
Improved Apparatn" for Feedinll' Steam BoHer8 with Air. 

Martin E. BoJltnger, Llttle.to wn, Pa.�An aIr pIpe leads dIrectly from 
the feed pump to tbe boiler through a heating coil surroundIng the Ilre , to 
be used when a steam heater cannot be uRed, &8 on locomottve engines. 
ThIs, wIth the aIr feed pIpe. Is provIded wIth a check valve and otopcock. 
to let off the pressure for a short time when starting. The steam pIpe 
enters the 8team dome above the water IIne_ The pIpe for the cIrculation 
of tbe water 10 tapped Into the boiler shell, near the Bmol,e stack, below 
the water level, and Into It again a t  the front above the water level . 

Improved Variable Exhau"t Valve. 
David H. Seamon, New London, Conn .-Tbe valve Is In tbe form of a 

hollow truncated cone reversed, and Is seated on the upper end of a tube _ 
GuIde rodo, rIgidly connected wIth the valve by means of arms, p .. o 
through ears or the tube, and are connected with a semIcIrCle on the end 
of a lever whlcb extends back to the engine room, 10 tbat the vah 'e may 
be operated by the engineer or Ilremali. as occa.lon may requIre . For p ro­
dnclng what Is known as a "  sharp" exhaust of steam Into the cklmney, 
tbe valve Is  kept closed, so that all the steam passes throllgh the valve . 
For a less Iharp exhaust, the valve Is raIled so a. to make an annular open 
Ing between It and the leat_ By raIsIng the valve In thli manner,the annu­
lar opening I. gradnated In size to sutt the exlgenclea of the case, the lever 
beIng arranll'ed 00 that the valve may be oet and held In any deslrell posl. 
tlon. 

Improved Seal Lock. 
DanIel T. Casement, PaInesville, 0 . ,  at present resIding at the Flftb 

Avenue Hotel, New York clty .-Thll inventIon consIsts In conneotlng a 
pnsh pin and seal pnncb by a rock lever, so that, when the former I. forced 
In to Illaengage the ha.p, the otbe. will be thrnlt out throngb the seal, 
also In cOUBlruetlng the eud of the ha.p with a uotch of peculiar form, 
corresponding to that of one end of the locking bolt. The bstenlng Is 
attached to the door by means of a .crew bolt . and has a lip Ilttlng o ver 
the open end of the card-hOldIng frame. The bolt pasles throngh a llot 
In the .11 dIng hasp . The frame for conllnlng the leal Is provIded ... Ith 
ron&'h and jagged notcblls and pelnta to make It Impo8Blble to cut ont tbe 
card and then Ilt In another. A gla •• seal may be u.ed a. well 8S the paper 
card, lf preferred, and. when Uled, tbe seal punch may be dllpensed with, 
aa the gIaaa will have to be broken to ... ork the pUlh pIn ; and when the 
look 18 adjusted for the ule of the swtnglng halp, tbe month will be .ulta­
bly arranged for allowing the broken plec�. of glass to fall onto 

Improved Device for CheekiB" Hene". 
Edwtn R. Ray,Colnmbus, Ky.-Two brIdle check reIn pulley. and a pulley 

for a hand reIn are made In one piece, havIng thronah Ulelr eellter a Ihaft. 
The euds of tbe .bafts are made fa.t to tbe hamel, reachIng from one lido 
to the otber, with the pulleys revolving thereon. The cheok reIn. of the 
bridle are attached, ln any suitable manner, to the Ilnt pnlleya. To the 
other plll1ey a hand .trap or rein I. attached, and II ... ound arood It. The 
difference In the diameter of the bridle and atrap pulleya slftl the driver a purch ... e on the bit, whIch control. the horse. 

Improved Machine for Up.ettlnll' Tyre8. 

Mathias Schon, Englishtown, N. J.-Thls I. a ma.hlne for npsettlng or 

.hortenlng wagon tyre or Iron bars of other descrIptions that may be ope­
rated by one man _ A stand ha. on each stde a bar_ The.e ban snpport a 

.tatlonary head and gnlde a hInged head_ The otatlonary head Is al80 
atteched to the edge of tbe stand. These heads are placed cro.swl.e of 
the bar., each havIng a lIange, aga\nst whIch the adjustIng block. are 
placed. GrIpe jaws, one on each of the heads. have levers, and are con­
nected by the j ointed bar whlcb Is attacbed to an operatlna jow. By work­
Ing tb e latter, po wer Is applied t. one of the grtpe jawl wblch tlrlt Itrlkea 
the tyre, when the other jaw. are a180 cansed to IfrIpe the tyre. The tyre 
I. In a beated .tate, between the twojaws,and 1. 1Irmly held, 10 tllat It can 
have no longitudInal 1II0tlon, by the operator, while, with hla left hand, he 
gralps a cam lever, and forcel tbe movable jaw and head toward the other 
Jaw. Thl. movement causes the JoInted bar to turn ont .... rd on Ita hInge 
and up.et. the tyre. The anvil Is fastened between the two bars, and the 
tyre reltl thereon. In oase ,It bends upward, It may be forced d01l'11 wIth a 

hammer. 

Improved Door Bell. 
David Mosman, West Meriden, Conn.-A gong Is screwed npon the end of 

a standard attacbed to the door. The otandard Is made wIth an olfllet, 
and to It. angle I. pIvoted the hammer. The Ihort arm of the hammer 
projects d01l'11 1nto .. . lot In the shank of the .tandard, and to It. end to 
pIvoted a rod wblch paueo ont throngh the door and has a knob. Upon 
the Inner part of the rod Is a nnt, ... hleh Itrlke. agalnlt the ba.e of the 
bracket to limit the movement of tbe rod. and thn, regnlate the force 
with which the hammer strIkes the gong. A. wa.her prevelltl the .ald nnt 
frolll beln. turn." upon the rod, and t411l l11ove4 out ot place lIy tllo oon­

OUBBlon, 

28 1 
Improved Gate. 

George C. Crnm, Barr's Store, IlI.-Tbls Invention consIsts In a novel and 
very sImple mode of openIng a g .. te from the back of a horse or the I n ­
Ilde o f  a vehIcle wIthout alighting or Indeed a n y  personal mconvenlence . 

Improved Carri B lI'e Cu rtain Fast eninll. 
John Bannlhr and Daalel H. Rhodes. Hempstead, N. Y.-Thls Inv�ntlon 

s a  faltenlng for carrIage curtaIn. wblch will hold 8ecurely. and I. not 
liable to become accIdentally unrasten ed_ Small olotted metallic plates 
are attacbed to the cnrtaln at suitable poInts on tbe sIdes Rnd bottom . 
Tbe.e slip over button. which are pIvoted to the fram e .  The latter has . 
concave onter edge Into whlcb the Inner rounded edges of tbe buttons Ilt,  
00 as to press tbe curtaIn down In Its place. Securing tbe but ton,after tll e 
slotted plate Is .lIpped over It. holds the curtaIn securely. 

Improved Universal Joint. 
HIram Pitcher, Fond du Lac, Wls,-Tbls I n ,entlon relates to appara t u ,  

u s e d  f o r  conveying p o w e r  t\o41 m o U o n  by means o f  rods from the mot or 
to 'tbe machIn ery drIven ; and It conolst. ln a unlvereal JoInt formed o f  n 
cnp piece and a head pIece, wIth IntervenIng rollers . Tbe outer ends of 
the rollers are made conical, to prevent undue frtctl OD .  The rollers re ­
volve Independently of each other ae they arc touehed by the bead, a n n  
t h I s  allows t h e  two coupling rods to be placed a t  an angle wIth .ach 
otber without Increasing the friction. Tbe pnrp ose for wblch tbl. jol11 t 
Is more eopeclally desIgned Is for connecting borse po wer. with tbrsohl n �  
machlne._ 

Improved Vebicle Wheel. 
Benjamin PearBon and Horace W. Pearson , Newburyport, Mass.-Th� 

joInt I. made .o far from tbe mIddle of the opace between two of the spoke. 
that the md of one oegment will be supported by the spoke. Bnd by cutti n g  
the ends or mak:lng tbe j olnt o n  9. bevel,  the other segment 18  caused to a�t 
as the key of an arcb on tbe other segment, and be thuR supporte d .  Wbi l e  
thp joInt Is made beveling, tbe b o l t  18 pasaed tbrougb at a rIght angl e ,vl t h  
t b e  felly, a n d  throngh t h e  center of tbe beTel joInt.  Tht. p osItion of tb,' 
tlolt prevents lateral movement of the ends, and obviate. tbe nece •• lty of 
doweling the ends together. 

Improved Shoemaker's Shoulder Tool. 
wnUam L .  Peters. Oxfordt Mass . ,  aSSignor to Charles I .  Rawsen, of �ame 

place .-Thls lnventlon con .lsts of a sboolder tool for smootb1ng and Ilnl.h­
Ing the edges of the oole and tbe ball edges of the heel, ln wh1ch Ille-cu t  
faced dlB k s  of bardenerl steel are combined with t h e  rubbIng blade, so a. t o  
scrape, smooth, a n d  IInlob t b e  edgea at the same time t h e  rubber i .  u s e � . 
Tbe dIsks are adjustably attaebed to be shifted around as tbey wear dul l , 
and several disks of dt1l"�rent thicknesses are constructed alike, so as to hp. 
Interchangeable for soles of dl!ferent tblckneoses. 

Impro ved MechanIsm for Actuatinll PUDcbe8. 

Warren Lyon, Mamaroneck, N. Y. -Tbls Inventton conol.t. In a w h e e l  
provIded w ith radIal notches In t h e  sIde of I t o  rIm. a lever provI ded with " 
projection upon Its sIde, fitting Into saId notcheo, a n d  a loose collar, i n  
combination with t h e  gearing by wblch t h e  machIne 10  op�rated. By ope­
rating the lever 1he wheel i s  turned In eIther dIrection, which gIves motion 
to tbe gearing. The peculiar construction o f  the lever and notcbed wb eel 
enables the said lever to be readUy sblfted at tbe end o f  a stroke to obtuln 
a new purchase, so that immense power may be applied by a sertes of HI('�  
cesllve e!forts until the desIred ellect has been accomplished . T h I s  power, 
when applied to a punchIng pres., enable. the punch to be readily forc e d  
througb a b a r  five eIghths I nch tblck. or e v e n  tblcker. 

Improved Operatinll' Mechanl8m for Hatche ... 
WillIam S. Harrls, Brooklyn , N.Y. -ThIs Invention relates to the bolstl n l:  

and lowerIng apparatns employed for sImultaneous openIng and closing s 
serIes of hatch covers by a wIndlass or other power ; and It consIsts of t h e  
rope, chain, rods, o r  other device employed for connecting tbe hatch coy� 
erl to the power applLratus, extended dlrectJy from one cover to another f 
from the topmost downward. and passIng throllgh a notcb or eye In them , 
of peculiar construction . Tbere Is a knot above and below tbe covers. to 
prevent tbe rope from runnIng througb the eye wltbout effect. saId k n o t .  
beIng placed luch a dIstance apart as to allow of such little play o f  I b e  
rope a s  m a y  be needed to each cover. Tbe object Is to slnlpl1fy the 
arrangement and cheapen t h e  c o s t  o f  8uch apparll.tu8 . 

Improved Loll' Turner. 
WillIam E. Hill, ErIe , P& .-Tbl. I. an Improved log turner. whlth I, 

applled'to the log, and the rolling motIon o r  the log Is prodnced by the con ­
tlnuons motion of tbe .pur wheels without tearIng or InjurIng the Bam e .  
while allowIng a t  the .ame time the ImmedIate InterruptlQn of t h e  rolliI g .  
and the placing I n  po.lllon o f  the log for sawIng ; the roiling me chanIsm i .  
then carried back t o  reot o n  t b e  supportIng frame out of t h e  w a y  of, t b n  
saw. Wheels with pIvoted opnrs are provided f o r  slmnltan eonsly rslalug 
and roiling tbe log, 11 hlcb wheels are keyed faBt to a .baft turnIng 1n bear­
Ings of a shIeld-like frame, wblch Incloses the gear wheels and brake 
mecbanfm of tbe log turner. Tbe cBOlng, with I I.  spurred wheel., Is sup­
ported on a supplementary cu.hloned frame and thro wn Into gear with the 
driving power by .ultable lever mechanIsm, whfch carries the wheel np 
toward the log. The brake II applied by a yoke wltb eccentr1c, bond, a n d  
lever connection to the uppar wheel, lts lever lervlng the twolold purpose 
of operatIng the brake and forcIng the log Into exact posltfon for tbe saw 
on the ,arrlage, and thrOwing the lug tnrner Into gear. 

Improved Muaic L_f 'PBmer. 
George Sweatt, Lebanon, N. H.-Tbls Invention consists of fingers, for 

turnIng the Ibeeta, provIded with a cIrcular toothed ba.e, and arranged, 
one above another, on a vertical pivot In a chamber, ln or below tbe mu sIc 
board, along wblch a toothed bar 18 mlde to .lIde for throwIng the tln �er ••  
&aId bar havin .. a row of teeth for each Ilnger arranged to o perate tbem 
luccelslvely_ There are foot treadleo. for sliding the toothed bar forward 
and bactward with pnlleys, to be tnrned by them. and cords connecting 
&aId pulleys wttb the bar to move It by beIng preBBed on them, one treadle 
and pulley beIng to pull the bar to the rlgbt, for turnIng the leave. from 
right to left, and the otber beIng to tnrn them back agaIn, wben It may be 
requ1red to do .0. Tlu! mnslc rack Is adjn.table forward and backwB rd 
relatively to the tlnpn. for turning the leave., and Is held up to them by 
oprlngs, so tbat tbe len .. betweell are alway. held in the proper relat10n 
to the Ilngers, whether the beok be thIck or thlu_ 

Impro'O'ed Portable Fence. 
Jame. M. WalliS, Rocky Comfort, J\lo. -ThIS I. an Improved .tay for 

rences. One brace Is set In an Inclined posItion and extends to the top of 
the fence . The foot brace, tbe lower end of whIch re.ts upon the grou n d ,  
Is attached t o  the other brace, near I t  I mIddle po:nt. To tbe braces o r e  
attached vertIcal barl_ When t b e  stays a re  applied t o  a rail fence, t h e  f o o t, 
brace Is attached In ouch a position that It may support the bottom ralls of 
the fence at the proper dI.tance from the ground. In tbls case two verti"a l 
ban are used, and the end. of the rail. of the adjacent panels are pla ... 1 
npon each other alternately. Tbe top ralls Me placed above the brace 1lrst 
mentIoned, a block beIng notched and fitted Into the .pace between t t ' e  
brace &ad vertlesl b a r  f o r  the ends of the t o p  rail. to reBt npOD_ 

Improved DBmpintr WaIl'OD. 
Charles Campbell, CambrIdge, WI._-The hInd part of tbe bottom i8  • t ­

tached t o  a ro ller, suspended under the box sIdes.  T h e  front end re.ts on 
a crOll bar r.stened to the box oldes, and tbe rear end Is held np by a h O O K _ 
The hounds of tbe hInd truck are faltened to the cross bar. Tbe fore part 
of tbe bottom I. attacbed t o  another roller ouspended unDer the box ,' d l' ••  
an d reot. at the rear end on the reach'. Tblo reacb 10 connected to tbe eros. 
bar, so a. to be detached when the load Is to be dI.eharged to let tbe hind 
end of the fore part of the bottom down . The connection is  made by a 
.taple wbleh paBBe. np throulrh tbe bar 09 a. to be fastened by a 10Dg rod 
whIch .lIdes ln trom tha .Ide oe the Wagon bOX, so tbat It can readily be put 
In and taken out. 

Improved ApparatB8 for Puddllull' Iron. 
JOleph DavIe., Knoxville, Tenn.-Thll Invention conslSl8 of two pud'- ­

dUng toola, one revolving and tbe other bavlng a recIprocating motion 
withIn a rotary furnace. It I. believed that, by the rotation of the heart h 
In thIs majiner, the pnddllng toohoan be worted by power ln a .lmple way , beoanae tbe tron II brongb\ to them by the hearth ; alld 117 Utllli Pow. f 
cIr1'fq Woll .. t1ie lIuddler'. Jalior II I11U..,1I leHeliell, 
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�u�iut�� au4 �trsoual. 
The C/w.rge for Inserllon under !AlB !lead IB 81 <J Line, 
Models made to order. H.B.Morris,Ithaca,N.Y. 

A thorough Machinist and Draughtsman, 
who Is an experienced foreman, desires employment . 
Eo L. Johnson, PhUadelphla , Pa . 

Microscopes, Spy Glasses, Lenses. Price 
List Free. McAlUster, Optlcian , 49 Nassau St., N. Y. 

The recently discov�red Evergreen, Fru­
giferous,Creeping Pine. For particulars, address (stamp 
enclos.d) J. F. Lewis, Wyoming, Luzerne Co., Pa . 

A Machine to cut the edges of Band Iron, 
making them straight, is wanted by the .vheellng Hinge 
Co. See advertisement In this column . 

Bradley's Croquet has the Patent Socket 
Bridges. Examine this Improvement. 

For Sale-Several Screw Machines of dif· 
erent Sizes,  cheap ; a180, a second band Press. Write, 

for particulars, to A. Davis, Lowell, Mass. 
'fo Iron Founders-State Rights for Sale of 

a Valua ble Patent, an Attachment for Boi lers . Has 
been In use several years, and saves from 15 to 30 per 
cent of fuel. Clrcul .. s, with testtmonlals, sent free.  
Ad dres. P. O. Box 43J2 , Boston, Mass . 

Nail Maker's Bead and Face Stones-Best 
In use. J .  E .  Mltchell , Philadelphla, Pa . 

The Catechism of the Locomotive (which 
Is now being publishe d  weekly) In the Railroad Gazette 
of April 18, will contain engravings and descriptions of 
tbe Steam Wbistle, Throttle Valve and Grates, and ac· 
curate engravings, made to a scale of � In.  to 1 ft . ,  of 
g.wheeled locomotive by the Grant Works, S.wbeeled, 
10·wheeled, and !t[ogul LocomotIve by the Baldwin 
Works. SIngle caples 10 clB. $4 a year ; � for ti months. 
Address The Railroad G a zette, 73 Broadway, New York . 

A practical Machinist, competent by expe­
rt ence,wQuld tra.vel anrl etdt machinery for Bome respon· 
sible company. Address F. S.Wllllams, Blnghamton,N.Y 

Removal-L. & J. W. Feuchtwanger, of 55 
Cedar St., have removed to ISO Fulton St . ,  t w o  doors 
above Church St., New York . 

Position Wanted-To Teach Chemistry ILnd 
PhysIcs . Salary '1500 . Address A. M., Statton H, N . 1 . 

Furniture Men and others-A new patent 
co nvertible cradle and crib : also two other patents In a 
wood article . The whole or parts will be sold for a 
small omount In either patent. Reed & Co., S35 Broad· 
W8Y, New Y.>rk . 

Chemicals, Drug8, and Minerals Imported 
by L. & J. W. 1"enchtwanger, No.1SO Fulton S t . ,removed 
from 55 Cedar St., New York . 

Burglar Alarm wanted by N. 'V. Ader, 
BaInbridge, Ind. 

Forges-(Fan Blast), Portable and Station­
.. ry. Keystone Portable Forge Co., Phll ..... elpbla, Po . 

Patent for Sale-The best Burglarproof 
Door LocI< In tne world. F. Gyss, 196 Greene St . ,  N.  Y .  

Small turning in metals done to order by 
Hendey Brothers, -Wolcottville, Conn . 

Steam Whistles, Valves, and Coe-ks. Send 
to BaUey, Farrell & Co . ,  Plttsbnrgb, Pa., for Catalogue. 

For Sale-A " Burdict" Bolt headiDg l'fa. 
chine, Improved-perfect order-ot a low price.  Addre.s 
C. E. Hnnter, Hinsdale, N.  H . 

Patent for Sale- Patent Knife, Pen amI 
Penholder Combined . Has paid, and w11l p .. y. large 
proftt s .  Address Patentee, Box 148, R lnsdale,IN. H .  

For Surface Pla.ners, small size, and for 
Box Corner Grooving MachInes , send to A. DavIs, Low· 
ell , Mass. 

The "Scientific American" Office, New York , 
is fttted wltll tbe MInIature Electric Telegrapb. By 
to ucblnK little buttons on the deSKS of the managers, 
s ignals sr-e sent to persons In the varIous departments 
of the estabU.hment. Cheap and elfectlve. Splendid 
for shops, olllces, dwelJlngs . Works for any distance. 
Price f5. F.  C. Beach & co., 26S Broadway, New York, 
)[a k ers. Send for free Illustrated Catalogue. 

The most Perfect Power Hamller-Exclu­
.Iye Rlgbt for 6ale, or butlt on Royalty. Particulars of 
bamuel Pennock, Kennett Square , Pa. 

Engines 2 to B H.P. N.Twiss,New Haven,Ct. 
Steptoe, McFarlan & Co., No . 212 to 220 

West 2d St., Cincinnati, Ohl", manufactnrers of Wood· 
workIng Macllinery and Machlnllts' 1'0018. Send for 
circulars. 

Steam Boiler and Pipe Covering-Economy, 
safety, and Dnrablllty. Saves from ten to twenty per 
cent. Chalmers Spence Company, foot East 9th St., N.Y. 

Pattern Letters and FiJl,"ures, to put on pat­
terns of cas tlng. ,all sizes . H. W.Rnlgh t,Seneca Fans,lif. Y. 

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

All Fruit-can TooIs,I< erracute,Bridgeton,N.J. 
Brown's Coalyard Quarry & Contractor's Ap­

paratus for hol8tlnlr and conveylug matertalll by Iron 
cable . W. D. Andrews & llro. , 4U Water St., New York. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Masl., for circular. 

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

For Solid Wrought-iron Beams, fltC., see ad­
vertisement. Address1J"nlon Iron MlIls,Pittsburgh, Pa., 
for lithograph, etc.  

Temples & Oilcans. Draper, Hopedale, Mass. 
Hydraulic Presses and Jacks, new ana see-

and hand. E. Lyon, 470 Grand Street, New York. _ 
Peck's Patent Drop Press. For circulal'i!, 

addreso Milo, Peck & Co., New Haven, Conn . 
Small Tools and Gear Wheels for Models. 

Ltst free. Goodnow & Wlghtman,28 Cornlllll, Boston,Ma. 
The French Files of Limet & Co. are pro­

nounced superior to all other brands by all who use 
them . Decided excellence and moderate cost have made 
tbese goods popular. Homer Foot & Co., Sole Agents 
for America. 20 Platt Street, New York. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Macblnery, for sale or rent. See advertise­
ment.  Andrew'8 Patent, lnslde page. 

Two 50 H. P. Tubular Boilers for Sale (Mil­
ler's patent) very 10w, If applied for soon. Wtll be so d 
separately or together. Complete connectlonl and pump. 
Holske Machine Co ., 2'l9 Cherry Street, New York. 

Lovell's Family Washing Machine, Price 
$5 . A perfect snccess. Warranted for ftve years. A.genIB 
wanted. Address M. N. Lovell , Erle, Pa. 

Buy Boult's Paneling, Ml)ulding, and Dove. 
ailing MaChine. Send for circular and sample of work. 

B. C. 1Iach'y Co. , Battle Creek, Mich . ,  Box 227. 
Wanted-A first class Machine, known 

among Wnge Makers as a Slitting Macliine. Addre&l 
WhMltng Hinge Company, Wheeling, W. Va. 

Price only three dollars-The Tom Thumb 
Electrtc Telegraph. A compact worklng Telegraph ap. 
paratus, for sendlng messages, making magnets, the 
electric light, giving alarms, and varton8 otber purposes. 
Can be put In operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receIpt of price. F .  C. Beach & Co. , 268 
Broadway, cor. Warren St.,New York. 

Engines, Boilers, Pumps, Portable Engines 
(new & 2d hand) . I .  H. Shearman, 45 Cortlondt St., N.Y. 

Automatic 'Vire Rope R. R. conveys Coal 
Ore, &c . ,  without Trestle Work . No . 61 Broadway, N.Y 

A. F. Havens Lights Towns, Factories, Ho­
tels, and DweJllngs with Gas. 61 Broadway, New York. 

Be8t Philadelphia Oak Belting and Monitor 
Sti tched. C. W. Arny, Manufacturer, SOl & 803 Cherry 
St .. Philadelphia, Pa. Send for cIrcular. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the market. W. L. Chase & 
Co. , 98, 95, 97 Liberty Street, N ew York. 

A Superior Printing Telegraph Instrument 
(tbe Selden Patent),for prtvate ana short IInes-awarded 
the First Premium (a Btlver Medal) at Cincinnati Expo­
Iltlon, l871 . for " Best Telegraph Instrument for prtvate 
use"-Is olfered for sale by the Mercht's M'f'g and Can· 
struction Co . ,  50 Broad St . ,  New York. P. O. BOl< 496. 

Woolen and Cotton Machinery of everv de. 
8crlption for Sale by Tnlly & Wilde, 20 Platt St . ,  11. Y. 

Dean's Steam Pumps, for all purposes ; En­
gines, Boilers, Iron and Weod Working Machinery of 
all deSCriptions. W. L. Chase & Co., 98, 95, 97 Llbcrty 
Street. New York. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase & Co . , 
DS, 95 9'1 Liberty Street, New York. 

Dickinson's Patent Shaped Diamond Carbon 
PoInts and ad,! u.table holder for working Stone, dress· 
ng Emery WbeQIs, GrIndstones, & c . ,  £4 Nassan st.,N . Y .  

Steam Fhe Engines-Philadelphia Hydrau­
lic Works , Phtladelpbla, Pa . 

Bone Mills and Portable Grist Mills.-Send 
for Catologue to Tully & Wilde, 20 Platt St . ,  New York. 

Waterproof Enameled Papers-all colors­
for packing Lard and other oily SUbstances, ChlOride at 
Ltme, Soda and similar Chemicals, CartrIdges, Shoe Lin­
Ings, WrappIng Soaps, Smoked or Drted Meats, and Dc· 
slccated Vegetables, Shelf Papers, and all applications 
where absorption Is to be resisted. Samples on appll· 
cation. Crump's Label Press, 75 Fulton St .. New York. 

For descriptive circnlars, and terms to 
Agents of new and saleable mechanical noveltles,address 
James H. White, Ne wark, N. J., Manufacturer of Sbeet 

and Cast Met.al Small WarAA. 
Paragon Gold Quill-Pens-The best in use. 

c. M. Fisher & CO . , IO'l Fulton Street, New York. 
Emerson's Patent Inserted Toothed Saws, 

and Saw Swage. See occaalonsl advertisement on out· 
sIde page. Send Postal Card for CIrcular and PrIce LIlt. 
Emerson, Ford & C o . ,  Beaver Falls, Pa. 

Spools, Button Molds, and all small turned 
goods made by H. H. Frary, Jonesville, Vt. 

'1'. D. W. can best adjust the pea of a scale 
by experiment:Wlth a known welaht.-J.G.P. will ftnd an 
explanation of the wire rope and sheave mystery on p .  
191, vol. 29.-J. H. '11'111 ftnd directions for watcrprooftng 
canvas on p .  12'l,  vol . 27. Varnish for cbromos Is de· 
scribed on p. 1M , vol. 27. A solution of gum dextrtn Is 
sometimes used on postage stamps.-E. H. wtll ftnd dl· 
rectlons for galvanizing wronght Iron on p. 202, vol. 30. 
-K . wtll ftnd a recipe for ftne shoe polish on P. 73, vol. 
2ti.-W. W. P. will ftnd that martne glne, described on 
p. 20�, vol . 38, will an8wer his pnrpose. 

A. R. H. asks : What elements are removed 
from the soli by the growth of cabbage ? A. The outer 
leaves of perfectly rtp e  cabbage are com;>osed of albu· 
mlnous Bnbstances, 1 '16 per cent , woody ftber, gum, and 
sngar, 5'O  per cent, ash , 2'2 per cent, water, 91'1 per cent. 
The heart leaves contain a little more water, and a lit· 
tle less of tile othel constituents. It removes potasb, 
lime, phosphoric add sulphurtc acids principally from 
the soil. These acids are In combination with the varl­
ons bases which are absorbed by the growing plant . 

A. L. C. asks : 1. If I take a tube of suita­
ble length and dIameter, and on one end put a donble 
convex lens of abont 6 Inches tocu., and In front of thll 
end a mlrror, at the other end a triangle, II there any 
way by whloh I can project that triangle on to the mlr· 
ror, 10 that I may be able ta see It from the outllde ? A. 
N?t wben arranged In the manner ltated. 2. Can yon 
give me any Information In relation to the dlllerent spe· 
clel and character of the martne vegetation of tbe Great 
Banks of Newfoundland ? A. See the reportl of the 

exploring expedltlonl lent ant by England and tbe Uni­
ted States GovernmeJIt. 8. What II the belt theory on 
the phys'cal constltntion of the lun ? A. The sun Is 
supposed to cons18t of a central 101Id or lIqnld man, 
which Is surrounded by two or more lIIella or envelop8l, 

which consist of the vapon of the vartOUI metallic and 
other bodies conltltuting the lun, and of pses, especl­
ally hydrogen In a state of Intense Ignition. 

F. T. H. asks : 1. Can I prepare ammonia 
arsenite 118 a reagent ? A.Ammonla arsenite, (NH')'O,As' 
0', Is produced,-aocording to P""teur, when very strong 
aqueou. ammonia Is poured upon arsenious oxide. It 
exIsts only In contact with ammonia, quickly giving 011 
ammonia In contact with the aIr. It forms a yellow 
preCipitate with sliver salts . 2. Wbat degree of heat 
can I obtain In an evaporating dish on an oval copper 
water bath aver a Bunsen burner ? A. You cannoC.ob· 
tatn a heat 01 over 212° Fah. ln an ordinary water bath, 
whatever the containing veasel and the lource of heat 
may be. S. What are the speeiac lO"Bvlty, hardness , and 
other mIneralogical properties of borate of lime ? A. 
The .pecUlc gravity of borate of lime It! between 2"8& 
and 2"98. It Is sulllclently hard to scratch lIuate of lime, 
or calolum auorlde. ItII oolor Is wblte, shaded wltll 
gray or green, and fIOmetlmes milk white and tranllu· 
cent or nearly transparent. One variety It! grey, white, 
and reddlsb 1n concentric strtpes. Before the blowpipe 
It Iwelllinto a mllk·whlte mass and then meltl Into a 
tranlparent glaas, colorle08, or sometimes pale rose col­
ored. It Is comp08ed of lime, silex, boracic aCid, and 
water. 

J. T. asks : 1. What will dissolve ultrama.­
rine to make mtlnc anld ? A. Ultramarine can be Sill' 
peJIcled In a mncllaglnous IIquld, lIke ordlnary muctlage, 
for tile purpose you mention . 2. Will soluble Irlass dry 

on an Iron lurface eXPOled to friction ? A. We do not 
ad\'1le tbe application of loluble cla.1 ",here metallic 
surfaces rub toge�er. 8. Will a long belt tralllmitmote 
power thall a short one ? A.. No. 

S. B. says : 1. We have a cellar heater, 
wltll three hot air pipes heating ftve rooms ; one of the 
plpe8 runs Into a lIue .whlch heats two rooms on the 
ftrst ftoor and one on tbe second 1I00r. There are no 
dampers In the hot air pipes or In the ftue. When we 
want all the heat In the two rooms on the ftrst aoor, we 
close the registers on the other plpe8 and the npper part 
of the line. which l eaves a vacunm In those pipes and 
the ftne . I think that, If we had dampers In pipes In the 
cellar by the heater, and one ln the line rlgbt above the 
register on the ftrst 1I00r, we shoul:l get more heat . A. 
It Is  nsual to provide dampers In the hot air pipes near 
the furnace In the cellar; and you would 8ave some heat 
bV havIng them, namely, that portion which escapes 
from the pipe not used, by radiation from I t ,  and by the 
regloter In tbe room not heated, which seldom or never 
closes tight. 2. Can you Inform me what the 81zlng 
that plumbero put on the pipes, preparatory to wipIng 
the jOints, Is made of ? A. It Is prepared wltb lamp· 
black and glue botled In water, with sometimes a little 
lager beer put Into It. 

A. B. asks : What is the value of antimo­
ny, what Is Its u.e, and wbere Is It mostly found ? A. 
Alloys of antimony, with lead and tin, are largely used 
for type metal . An alloy of 90 parts of copper, 5 of 
zinc, and 5 of antimony I. used for sockets In which the 
steel or Iron pivots of macblnery are a t  work . The gray 
antimony are Is found In the Hartz monn talns In Ger· 
many, and also in Cornwall, Auvergne, Hungary, and 
Borneo. The oxide of antimony 18 found In Algeria and 
Is smelted In France. Red antimony, which Is a com· 
pound of odd. and sulphIde of antImony, Is found In 
Tuscany. The mode of working the ores Is  too long to 
be gl ven here . 

A. E. F. asks : Will YOll give me a recipe 
for making a good quick dryer for 011 paInt ? A. Lin ­
seed 011 1 gallon, pow dered litharge !'t lb. ; simmer wltll 
rcq uent stirrtng until a pellicle beglu s to form , remove 
the scum : and wheu It h.s become cold and has settled_ 
decant the clear portton. ThIs I. used by b ouse paInt, 
ers. 

E. L. D. usks : How �an I remove enumel 
from gold without heattng? The enamel Is the blUe kInd 
used for ornamenting jewelry. A.  The enamcl to which 
you refer, beIng a species of glaes, can be removed with· 
out heat by tbe actlen of hydroftuorlc acid. This Is 
Diost easily applied by wetting the enamel with suI· 
phurlc acid and then sprinkling over It some ftnely pnl· 
verl zed ftuor spar (calclnm ftuortde) , by which means 
hydroftuorlc :lcld Is set free and attacks the glass, the 
gold not beIng atrected by either acId. The lulphurlc 
acId should be slightly warm, and care taken to avoId 
the f umes and gettIng the acids on the hands, as h ydro_ 
ftuortc acid Is very corrosive to tbe skin . Several ap· 
pllcatlons may be necessary. Wash off and dry after 
each appltcatlo n .  

P. H. W.  sll.yS : '1'0 heat water I placed a 
copper tube In a coal stove ; the tube Is 13 Inches deep, 
5� Incbes dIameter, with a ball made on the circle of 
same dIameter. It was ftllednearly full ;  and whi l e  bryn· 
Ing rapt dIy, I attempted to take It alit, but tbe steam was 
rising BO fast that I could not place my hand near to I t .  
I then poured a little cold w a t e r  Into It,  whIch cb ecked 
the steam entirely, so tbat there was no visible steam 
arIsing from 11. I took It and set It on a cold plate of 
Iron , where It stood 6 or 8 minutes, :then took It by the 
ball again, holding It  two minutes. There was no sign 
of steam ar1alngfrom the water, but 88 Boon as J at­
tempted to ponr It  out, the steam bunt forth In such 
volume that It was only with the greatest elfort that I 
succeeded In keeping It from scaldI ng my hand.  Did 
the cold water remala on the top,  and at a lower tem· 
eratnre, condensing the steam, until poured olf? A. The 
explosion was caused by the power which water In a 
quiescent state has of retaining .. large amount of 
steam, and setting It free when shaken or suddenly agl· 
tated. 

F. M. B. says : 1 .  While on the roof of 
my house,  watching the chimney burning out, I noticed 
.. stream of electrical ftre or light passing on to the 
point of the platinum arrow or weather vane attached 
to the Ughtnlng rod and passIng all from the oppOSite 
end. I touched the p"lnt of the arrow wIth my hand 
and the Ught ceased; on removing my hand, the electrt· 
cal current was again estabUahed. I reversed the arrow 
In direction, putting the point opposite to the wind ; 
agaIn the light cealed. On letting go of tbe arrow, tbe 
point turned toward the wind and the electrical light 
was resumed again. At the time the wind was blowing 
from southealt. rain and sleet were failing, and the bar· 
ometer was low . The following questions arIse : Does 
electricity go with the wind ? A. Atmospheric electrl· 
city Is caused by tte advancing clouds. 2. No light. 
ning belng seen , was this voltaic eleotrlclty ? And If so 
why did not the current pass from the arrow to the 
lightning rod, and thence pass to the ground Instead of 
passing olf from the reverie end of the arrow ? All the 
connections of the copper rod are good an1 the lower 
end Is nine feet In the groun d, wblch Is moist. The rod 
near to and below the arrow Is coated with soot from 
the chimney : would this prevent the 1I0w of electrtclty 
to tbo earth ? A. It was not voltaic electricity. 

J, D. S. says : I am informe4 that there is a 
method by which tracings made on traelng muslin can 
be reprodnced on prepared white paper. I believe a 
negative IS prepared directly from the traclng,and after· 
wards printed on the prepared paper by exposure to the 
sun. What solution Is nsed, or how II the negative ob­
talned ? A. The drawing I. properly mounted In front 
of the camera. and a photograph 's taken In the nsnal 
manner. This negative Is then employed for solar 
printing by direct contact with 8enB1tlzed paper. 

W. sayS : In Dr. Hayes' " Open Polar Sea," 
he states that he procured sulllclent fresh water for tbe 
crew of his schooner by boiling sea water In a common 
tea kettle, using a cask as a condenser. Is It so easy a 
process to pnrlfy sea water ? If so, what Is the nse of 
the expensIve apparatus sold In Europe for this pnr· 
p08e ? We hear of tbe crews of ves.els perishing of 
thirst. Surely, If there Is � sImple process of purifyIng 
sea water, It should be made wIdely - known . A. There 
la no dllIIculty In procnrlng water free from 88l1ne mat ·  
te r  I n  the manner descrIbed. But water, so distilled, 
dl1l'erl from natural water by containing no air and be· 
Ing free from certain small amonnts of mineraI matter. 
which make spring water lively and palatable. Tbe 
aeration and ftltratlon of distilled water complicate 
the apparatus and render It expensive. 

G. W. asks : Can wood be petrified, and how 
Is It done ? A .  One method Is : Alter the tree Is felled, 
place the root end In a solution of sulphate of copper 
and acetate of Iron. After remaining for a few days, 
the wood Is completely saturated. Another method Is to 
place the wood In a vessel from which the air Is exhaul' 
ted ; sulphate of Iron or alum solntlon I. then let In and 
pres.ure applied. The wood Is tben partially dry, and 
afterwards It II treated with a solution of chloride of 
calcium In the Bame manner. Or the wood can be 1m· 
pregnated with water glass, and then treated wltb an 

actd . 
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C. E. Y. asks : Can metallic zinc be obtained 

from the murtate of zinc, or can a coattng of zInc be d • .  
pOSited o n  Iron o r  other metal from the m uriate of 
zinc ? A .  Tbe murtate of zInc has been empl&yed, but I.  
said to posses. no peculiar advantage. 

G. C. H. says, in reply to J. N. W.'s query 
as to the excrescence on - the plank : The board was re 
cently brought to Utica and sho wn to the sclentltlc men 
of the place, among otbers to Mr. S .  W. Cbubbuck. He 
immedIately saId that It was tbe result of compression ; 
and to convince the others, he selected a piece of clear 
pine, laid I t upon a block of Iron , and struck It one blow 
wIth a bammer. It was then placed In a vIse and sawn 
down through the edge ; Immedlotely the compressed 
wood bulged out and assumed the sbape It  now has . I 
enclose you the piece .  I thlnk that tbe orIginal one cun 
be accounted for In the Bame manner. The tree either 
strnck a stone or oth-er substance In f.mng, and was 
thus Indented a t  tbat spo t,  or the board bas been pre. 
pare d for a J oke. A. Mr. Chubbuck bas certainly sue· 

ceeded In producing an appearance slmtlar to  that of J. 
N. W . 's b')ard, and hls explanation Is  correc t .  

S. asks : How thick is the earth's surface or 
crust ? At what depth In tlle earth w i l l  It b e  h o t  enougb 
to fuse all known substances ? A. It Is ascertained tbat 
at a depth of a very small proportton of tbe earth's di. 
ameter, all known substances would be in a state of fu· 
ston. Experfments made at Creuzot, }"'rancc, led the ob 
servers to believe that, at a depth of 50 miles, the heat 
would reach 4,6000 Fah . ,  more than flumcient to melt 
platlnnm . As to artesian well., see p. 241, vol. 80. 

E. E. asks : What can I use to make a joint 
steam tight ? A. Use equal parts of white le3d and red 
lead, and add as much boiled linseed 011 as Is required 
to make a putty. 

G. N.-Animal vaccine virus can be ob­
taIned at all tImes and In any quanttty from Frank P. 
Foster, M.D . ,  Director of Vaccine Department, Sew 
York Dispensary, 187 Center street, New York City. It I s  
furnIshed I n  three ways : O n  slips o f  qUill, costing each 
25 cents; In captllary tubes, costing $2 each ; and In en· 
tire crusts, costing $1 each . Tbe ftrst Is  the most handy 
to use.  Tbe method of using I t  Is so sImple that It j ,  
withIn the power of eyery one to vaccInate : Bare the 
arm to be vaccinated to tbe shoulder, and, takIng a large 
needl e ,  scratch the skIn two Inches below the shO U l der 
In cross lines until a ploce the size of a three cent piece 
looks watery ; then dip the qutll into warm water for a 
second, and rub the smaller end upon this spot for a few 
seconds. Allo w the arm to remain bare for some min · 
utes until the spot seems dry. Each quil l  Is sulllcieut 
for one person ; but the capillary tube contaIns sulllclent 
vfrU8, in a. ltquld form, to vacci nate ten or twelve per­
sons . It Is necessary to blow tbe lymph out of the tubc 
upon " knife bJade In mll:ute quantitIes at a tIme, and 
rub the knIfe blade upon the spot prepared as before de·  
SCribed. The crust may be macerated In watcr and then 
applied. Vlrns Is prepared for use In thlo way : When 
the pnstule npon the cow Is full o f  matter, tbe small  
quills are dlppe!l lnto It,  aHa wed to d ry,  o n d  roH ed i l l  
tin fotl.  The captllary tube Is sImply a very ftne gl"ss 
tube , one end of whIch Is dIpped lu to the mat ter ; the 
matter wtll nearly ftll the tube, by wbat I s  called capil· 
lary action of the tub e .  Then the portion of the tubc 

not ftHed with matter Is broken olf, the two ends sealed 
up with sealing wax, and tbe tube Is  now ready fOl" 
lransportatlon. VaccIne vIrus from tbe cow Is the pur· 
est and most emclent kno wn, first, because young and 
healthy heifers are the only animals from which the vi. 
rus ls  taken, a.nd secondly, because g caD always be ob· 
talned fresh from the physIcian above mentioned. A 
letter, addressed to hIm enclOSing 25 cents or $2, wl11 be 
answered by return post by a letter contaln- ng the quill 
or tu be .-S. H. C., lLD.-

W. H. J. asks : Will a. siphon draw water 
100 feet high, If It  had 150 feet fall ? A. � o .  The rIse of 
water wonld be less than 31 fcet . 

M. C. asks : Is there any machinery for 
uttUzlng the power of water, as It 16 ordl nart ly laid on 
In dwelling houses ? A. Yes .  Water engInes and small 
turbine wheels, for drivIng sewing machines and other 
purposes, are in the mark e t .  

E. L. S. asks : 1. Is it possible for gas to 
escape from a burner when lighted, unconsumed? A.No. 

2. Is It  the revolution of our earth whIch produce s the 
atmo8phere ? A .  It does not produce the atmosphere , 
but oauti6es certain great movements tn the atmo.sphere , 
such a8 the trade wInds. 

D. C. S. asks : Has heating with hot water 
been adopted In this country ? A. There are -.everal 
Ilrms In this city who make heatIn g by hot -water a spe · 
clalty, as al80 some In the other prIncIpal seaboard cIt . 
les, and who have put their apparatus In a great many 
bnlldlngs, both publtc and private. Tbe expense, how. 
ever, of heating by thll method \8 fully as great as tbat 
of steam . 

E. M. B. asks : 1. What are the most power­
fully explosIve snbstances or compounds known, tbat 
can be obtained In large or InexhaustIble quantttles ? 
A. Gun cotton, nltro·glycerin, dynamIte, and dualln. 
One part by weight of gun cotton I s  equal In prOjectile 
power to 5 parts of gunpowder ; 1 part of nltro·glycerln 
to 8 parts of gunpowder. 2. Which of said explosives 
are the cheapest per unit of explosIve po wer ? A. NI· 
tro·glycerln. 8. Which of said explosives bnrns or ex. 
plodes with the least smoke or ashe s ?  A. Gun cotton 
shonld leaye no re.ldne. 4 .  Is there any treatise upon 
explosives that wtlj Rive me all tbe known properties 
of the prtnclpal explosives ? A. See our adverUblng 
colnmns tor booksellers' addresses. 

G. S. R.,  H. B. G., and others question th� 
accnracy of our an8wer to W. L. N., In Wlllch we stated 
that I t  Is not .. fact tbat all matters that form scole In !I, 
botler ftoat on the water as scnm . A. Compounds o f  
lime are preCipitated from solution In water a8 t h e  tem. 
perature In creases, and the carbonate of lim e, being 
ligh t, rIses to the surface of the water, I f  there is a 
good circulation In the boiler. The sulpha te of !tme ,  
whIch I s  heavier, sInks almost Immediately aftcr preciJl' 
itatton. Both of tbese substances can be most readtly 
removed by 8 surface blow, Bfnce they are formed more 
rapidly as the temperature of the wa tel" increases. 
When the boiler Is not in nse, the particles of carbona t e  
o f  lime no longer rIse to t h e  surtace, b u t  settle down 
upon dllferent parts of the boiler. 

O. P. H. asks : How many pounds of nitrate 
of ammonia would be required to freeze a gallon of wa ­
ter ? A. Tbeoretlcally, ne"ly 4 Ib • .  when t h e  tempe r ·  
atnre o f  t h e  water Is 680 Fah . ,  b n t  In practtce a larger 
qnantlty, owIng to the absorption of beat from the con· 
talnlng vesseIB.-

J. G. H. asks : 1. Can sugar be kept liquid 
by any chemical process ? A. N o . 2.  How can copying 
Ink be made from common writing Ink ? A. By the ad· 
dltlon of a IIttlesupr. S. Can water oolors be made to 
copy, the same as copying Ink ? A. Tbls can be easily 
trle<!. 
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L. S&ys : 1. I w&nt to make a he&t governor 

for a bot air furuacc. If I enclose. In a tube exposed to 
the beat. quiCksilver. or simply the air In the tube, 
from wbleh can I get the most expansion or presaure to 
act on tbe domper ? A. Qulck.lIver expanda tbe O·OIMS 
time. It. volume on being beated tram the freezing to 
the bolllng point, and air 0-3665 tlme. , ao that tbe expan ­
olon of air Is mucb greatcr . 2. Can you suggest a way 
by which tble pre.eure may be.t act on a lever ? Pure 
rubber would anower the purpooe If perfectly airtigh t . 
A. By mean. of an airtight pl"ton . 

M. asks : Is the mineral found with lead ore 
and known to miners ao muudlc tbe .ame ao Iron p y­
rite . ?  A. Muudlc I. the name of copper pyrites among 
English mIner •. 

C. H.S. asks : Had eighteen hundred and sev­
enty-four full years of tbe Chri stian era paeled OB Jan· 
uory 1 . 1811 ? A, Not exactly. The years ae reckoned 
by the calen�ar do not agree perfectly with thoee calcu­
l ated on a.tronomlcal data. 

F. C. C. asks : What can I apply to the back 
of obeet copper to prevent gold saherlng, wblle I am 
elec tro·glldlng tbe face ? It must not come all Into or 
Injure the solution. A _  Use a tbln coating of varnleh. 

E. S. ask8 : What is the proper temper for 
a magnet. and how mucb of It ehould be tempere d ?  A. 
It obould be tempered at as blgh a degree of beat ae 
possIble. and tbe t emper .bould be drawu to a vlolet­
straw color. 

S. S. S. asks : 1. Would a silver rod used 
for an anode (as In tbe 1l1u.tratlon In your lseue of Jan­
uary 31) be 8' goo<l for plating a dozen fork. or .pOOD8 
a s  an anode of sbeet sliver ? A. Some electroplatcn 
use anodes of pieces or rods of sliver. The general prac· 
tlce I. to employ sheet sliver; and while the former plan 
ans werst the latter 18 on some accounts to be preferred. 
2. How mucb sliver by welgbt Is calculated to be de· 
po.lted upon a dozen fork •• for single. double, and 
triple plate ? A. Tablespoous are single plated wben 
tbey are plated with 4 01. • . o f  sliver to the gros., double 
plated wIth 8 ozs . •  and triple plated with 12 oz. . Forks 
In proportion, acc ordlug to size . 3. What book do you 
recommeud for traveling electroplaters ? A. Ro.e ­
leur's I I  Galvanop18st1C Manipulations " la a standard 
authority. 

G. P. L. asks : Is there any chemical or 
other way to removc hair from any part of the face 
wIthout marring the face or leavlug any lnj urlouo mark. 
au It ? A. llyd ro.ulphate of . o dlum can be u.ed, but 
care mu.t be taken , lest the okln be attacked. See Sci­
en" Record for 18i4, p. 20. 

N. A. M. asks : Can you give me a recipe 
for making nl tro-glycerln ? A .  To prepare nltro-glycvr­
In, very .trong n i t rIC aCid. deuslty 49° to 90° Baum6, Is 
mixed wltb twice It. wel�bt of conceutrated .ulpburlc 
acid : 6 lb •. o f  tbls mixture. thorougb ly cooled, are 
p oured Into a glazed earthenware jar. p l aced In a pan 
of cold water, and tbere I s  uext addeli gradually I 
lb. of coucentrated and purilled glyceri n .  bavlug a den­
Blty of at least soo to 31° Baum6. care belug taken to 
.tlr c on.tantly. The mixture I.  left to .tand for .ome 
time. and afterward. poured luto live or .Ix times It. 
bulk of vcry cold water to whlcb a rotatory motion 
bas been Impartcd. Tbe nitro-glycerin sinks to tbe bot· 
tom a. au ally IIqul d _  

C. S. D. asks : I.  Where it  th� largest re­
fractlng telescope In tbe world, and what I. the .Ize of 
Its object lens ? A. Attbe National Ob.ervatory. Wa.h­
Ington, D. C . ;  diameter of len., 26 1nche8. 2. I wllb to 
connect auether boy'. home with mine by a telegraph 
wire, and (a. It I" not couvenlent to have It .uspended 
from thc one bousc to the otber) I want to know If I tar 
copper wire and put It uuder the .Idewalk ( ra.tenld by 
Itaple.) , If the ts rred wire w1l1 an.wer the same pur. 
po.e a. In .ulated wire ? And If not, what can I put on 
the wire that will ? A. U.c an ordln&ry Insulated gutta 
perch a telegraph wlre _ S. I bave a blackboard on wblrh 
It  1 8  dlmcult to le,ve auy mark. What lubstauce .ball I 
put au It to remove tbat dlmculty? A. Put on the black­
board liquid Hold by most stationers. 

R. E. W. asks : Is there any way of making 
oxygen gas, cheaper tban the common method of u.lng 
potash and manganese � N I trate at .oda Is much cheap­
er ; cannot Its oxygen be driven all? A. Nitrate Of .oda 
I. rdadlly decomposed at a red beat. and yield. oxygen, 
wblcb a t  IIr.t I. tolerably pure. but become. contamlna '  
ted w l t b  Increasing quantltle. of nltrogcu . 

A. B. asks : Is the white soft matter in the 
center of a corn kernel pure starcb ? A. It consl.t. of 
more tban 50 per ceut of Itarch _ Tbe remainder I. wa­
ter, fat, cellulose. and nitrogen au. snbstauce • • 

K. K. K. asks : By what me&ns can nitrogen 
be p repared lu large quantltle., cheaply, rapidly, and 
wltb simple apparatu •• • Imllar to a bydrogen generator, 
.0 a. to be lu.tantly ready ? A. By heating nitrite at 
ammoni a .  

F. H. M. asks : Is there any sure way of 
ridding an o l d  hou.e a t  bedbug., cockroache., etc. '" 
A. As to bedbug •• 1f you can locate their dwelling pia";., 
usc .trong mercurIal olntment, .oft .oap . and 01\ at tur 
peutlne, In equal part •• trltnrated togetber. If they ar; 
secreted In tbe timbers, fumIgation by burning snlpbur 
I.  the best method _  }'or cockroacbe., make pol.on wa. 
ter. or 1I0ur, red lead, and .ugar, rubbed up with a Ut. 
Ile mucilage : .prcad out thin to dry. 

W. S. X. asks : 1. How can I make lard oil 
In small quantities ? A. Lard all I.  cblelly obtained a. 
a .econdar, product lu the manutacturc of stearin. It 
I. purltled tlr.t by agitation wltb sulpburlc aCid, and af­
terward. by steaming It or wa.hlng It by water. �. 11 
there a poll.b that will adbere to .uch artIcle. a. a tin 
lantern of which the tin I. worn oil ? If .0, how Is It 
made ? A. See p .  315. vol . 29. 

G. W. W. asks : How can canvas be pre­
pared for all painting ? A_ Tbe canvas must be .tralued 
on a frame of thoroughly seal50ned WOOd, 110 a8 not to 
.hrlnk . and a tbln oll lllling mu.t b e  put on till the tex­
tnre of the canvas I. completely bidden. All .eam. 
and projection. must be avoided. 

J. A. M. asks : How can I smooth and pol­
I.h a piece of rough marble ? A. U.e (I) wet .andstone 
(2) a pIece o r  unglazed pottery (also wet) , (3) pumice: 
stoue, (4) lead IIUngs and rouge, (5) a little powder of 
calCined tIn , rubbed on with a Uuen rag. 

z. P. B. asks : 1. What is the best substance 
wi th wblch to clean common and undre •• ed kid and 
dog.kl n gloves with, and how Is It appUed ? A. Damp 
them .Ughtly, stretcb tbem ,ently over wooden bands, 
and cleau them with a .ponge dlpped In benzole. As 
• oon •• tbey are dry. wltbdraw tbe hands, and luspend 
In th e air till the smell baa pa.ged 011. 2. Wbat I. the 
be.t to clean Ivory with ? A. Ivory can be bleached by 
exposing It to the fume. of bnrnlng aulphur or to chlor. 
Ine ga •• In anawer to your other queotion, con.ult a cy­
clopledla of mauutactures. 

C. W. H. Jr. asks : How can cloth or vel\'et 
be made to .tlck to ca., Iron l A .  Try painting the Iron 
with all paint. letting It dry, and then attaching the 
cloth with glue. 

A. A. W. asks : How can I make bisulphide 
of carbon ? A. You can probably buy bl.ulphlde of car 
bon more cheaply tban you un make 1t, .1 It la  now 
manufactured on the large .cal e .  The following appa ­
ratu •• however, may be .umelenUy .Imple alld cbeap 
for your purp08e : Bore two holes In the top of an Iron 
bottle, .uch as mercury I .  Imported In. and Into these 
hole. llx two copper pipes, one .tralght, ao on the IIgure 

au� the other ben t .  The bent tube Ie connected with 
another tube leading to tbe bottom of a bottle IIlled 
wit'" Ice. The Iron bottle I. lltted Into the top of a fur­
nace, .o that about two tbtrd. I. expo.ed to the action 
at the lIame . Tho furnace .hould have a hole In Its top 
.0 that tbe bottle may tlt .nugly Into It, and tbe top be 
protected Irom the lire . The bottle II lI11ed two thirds 
full of pieces of freah charcoal ; and when hot., a few 
fragmentB at Bulphur droppeli at Interv.la Into the 
straight tube, which la lmmedlately closed with a plug. 
'rbe bl.ulpblde of carbon I. con den.ed In the bottom of 
tbe Ice bottle. aud .Iuk. t o  the bottom of the water. It 
should afterw.rd. be rectltled by carefully dl.tllling In 
a hot water bath, In contact with chloride 01  calcium, 
and conden.ed &8 before . BI.ulphlde of carbon I. very 
volatile and Inllammable, 10 that care muat be used lu 
making and handlln"'. 

N. H. F. says that J. P., who asked how to 
prevent a wooden screw from checking, ohould boll It lu 
water with a llttle salt In I t .  It will then uever check 
or crack. 

H. G. B. says, to M. B. C., who asked how to 
Increa.e the rapidity at the dryln" In hll lumber kil n : 
You need no air at al1, alld con.equently have too much 
already. Alr l. good for reaplratlon, but was not made 
for a drying agent. although It I. well adapted to pre­
vent too rapid deSiccation. Au d alr·drled lumber has a 
cru.t of dried wood on the ont.lde, which retard. the 
Internal drylnll' and prevents Ihe thorough .hrlnklng of 
the WOOd, lEaving It Uable t o  s,.,ell or Ihrlnk with ever} 
change of the weather. Again, atr caunot sea.on IUIll ­
ber, which operation II a chemical change of It. albu­
men. preventing Itl future .hrlnkage, swelling, and de­
cay. Even ell'lI'. can be .0 coagnlated al to keep for 10 

yean, and 1 have .ome, tbU8 prepared, wblch im; tbul 
old, a. p erfect as ever they were as far al decay I. con­
cerned. It was (and atul ls) thought tbat the be.t way 
of pre.ervlng lumber was to extract tbe albumen, by 
.oaklng the lumber In water for 6 or 12 montb., or by 
b0111ng or .teamlng. Theae proce •• ea kill the lumber 
for good work and good lin Ish • The albumen .hould be 
coagulated and retained In the pores of tbe wood. and 
It will keep out water or damp air a. well aa lf the pore. 
were IIlled with .hellac or other gum, evideutiy IItting 
tbe .... ood for a very .uperlor lin Ish. Thl. operation 11 
readUy accompllBhed by the wel1 known mean. of dry 
ateam, reqnlrlng fewer daYB for It. eompletlon than the 
aoaklng and lublequent drying doe. month . .  In fact 
It paYI well to .ubJect al1 lumber, no matter by wbai 
proce •• lt has been aeaaoned. to dry Iteam , by the uae of 
wbtck a black walnut tree may be cut In the foreot on 
Monday mornln" and worked Into furniture by Satur­
day night, and be better fortilled agalnat any tendency 
to ahrlnk, .well, warp, or decay, and It will sbow a bet 
ter IInI'h. 

H. P. 8ayS : If W. D. B . •  who asked as to 
lIow of 011 from a wick, will lower tbe wick, wben not 
lighted, below the top of the wick tube. the 011 will not 
.pread over the out alde of tbe lamp, wblch I. tbe caae 
with some , 1t not al1, aU. when the wlckl protrude OUt 
of thc tubel. 

J. E. D. says, in reply to I!everal correspon­
dent. who a.k how to gild on ,Ia •• : Flr.t I aee that the 
glas. l. Iree frol1l dirt and greale ; then with my tongue , 
I lick the place where I desire the IIgure or letter to be, 
!'lid tben pre .. the dampened Burface upon a piece of 
gold leat of .ufllclent Size, taking care to bave l l  Imooth 
and uubroken. After It hal dried (which I. Indicated by 
Ito a.sumlug a poll.hed appearance), I place It over a 
marked board, and with a .harp Instrument and ruler 
pcratch IIne8 for the top and bottom of the letterl, and 
tben (with quickly drylngjmatenal) paint the lettera,ta. 
kIng care to reverse tbem .0 that they will .how right 
from the other elde . When the paint I. dry. I rub oll the 
.uperlluons leat and the job II done . If the work I. to 
be done on large gla ••• lIke atore wlndowo, It Is better to 
paint the letten llrat on the out.lde, a. tbey are to ap. 
pear. and thll will .how where to apply the leaf,and al.o 
how to paint on the In.lde, al the paint wlll .how plain­
ly through the leaf. When the JOb I. done, the out.lde 
letten can be eaally cleaned all. It will help mo.t per­
lon8 to paint the letter. backwards, to mark them with 
pen aad Ink on paper,and. alter olUng tbe paper, look at 
them tram the other aide. 

P: H. B. says, in answer to W. E. S., who 
a.ked how a 20 hone power engine can be .tarted and 
Itopped by telegraph: If It be a alngle engine, It would 
have te be aeen that the cranl< wa •.  ln a po.ltlon to start 
and the .team pipe and the Iteam cheat .... ould bave to 
be well provided with drip exits ; and the throttle valve 
mUlt be eallly worked and wel1 balanced. The tbrottle 
lever could be actuated by a magnet,  or by weights and 
me�banlBm almUar to tllat employed to trip the hammer 
In ·apparatu. for .trlkfng the lire alarm telegraph bell. 
In cltle..  A dOBble engine could be .0 .rrallired a. to 
be Itoppe d  or a,arted, at any time, by the .ame arrange­
ment . 

K. L. H. says, in reply to J. J. G;, who 
ask. It the re la any compound tbat will make the beard 
grow faster th�n It naturally .... oul d :  The follo .... lng 
recipe II perfectly harmle •• , and .... 111 make the beard 
IfOW like mUlhrooml ln a hotbed: Cologne 2 oas . ,  IIqmd 
hartshorn 1 dram, tlnctnre of cantharlde. 2 drams, all 
of ro.emary 12 drop., all of nutmeg 12 drops, lavender 
12 drop.. Apply to the face dally and walt for the reo 
Inlt. 

T. A. C. says, in an answer to J. P., whose 
query about leasontng wooden Bcrews la answered on 
p. 219. vol. SO :  Bore a hole longltudlnally through the 
center of the .crew : It will not be apt to crack ao badly 
In .easonlnr, becaule then the air can get to the center 
9f tile WOOd, the aap elcape. therefrom, the center of 
the wood contract •• and the Itraln on the eut.lde I. lee­
.ened. Of cour.e, the larger the hole, the better for the 
,ea.onlng proce .. ; but It .hould not, and need not, be 
large enough to materlallv weaken the .crew _ If In ad­
dition. you can boll the .crew lu water, the job will be 
bettered ; If balled In oil, It will be complete. 

J. H. P. says : Tell G. C. B. that cracks and 
hole. In ca.t Iron kettle. can frequently be lI11ed by ce­
ment compoled of glycerin and litharge m.de Into a 
.tlll putty. It require. 3 or 4 days to harden. I have 
lI11ed holes In kettle. an Incb or more In dlameter with 
thl. cement, and ueed the kettle. for years afterward • . 

C. D. S. says that R. H. F. can test squares 
wltb the dlvld�rs by drawing two clrclel one withIn the 
otber, from the .ame center, of 16 and 12 lncbe. dlame­
ter re.pectlvely; then set the dlvlden to 10 IncheB, 
Ineert on pOIDt In any part of the outer circle. and mark 
the pollWexactly where a Circle (drawn with the divid­
ers I ta po.ltlon) would Intersect the Inner circle ; 

draw a straight line through the center of the clr­
clea and through the point marked In tne luner circle ; 
and through the outer one, another line Itartlng from 
thp. point where tbe dividers were In.erted In tbe outer 
circle through the center of the circle. uutll tbe outer 
circle Ie reacbed. It thl. I. 40ne exactly, the point. 
where tho.e 11ne8 Inter.ect Ibe outer circle will torm 
tbe cornen of a perfect square whose side I. 11·8181+ 
luche. _ It the .quare II correct, It will lit the .quare 
thn. forme:! and also the 11nel ln the center, which di ­
vide tbe circle Into 4 eq ual parts, and tbe anglea mu.t 
be 90 degree •. ThIS I. baaed on the rule tor IIndlng the hy 
pothenuse of a right angled triangle, thu. : 6'=86 and 8'= 
64 • •  um 100. the square root Of which Is 10. This Is .ome_ 
times called ,the 6, 8, and 10 rule for .qu.rlng bulld­
Inll i .  

MINERALS, BTC.-Speclmena have been re­

ceived from the follOwing correspondents, and 
examlned with the results stated : 

D. H. E.-Thll mlneral l. compact .oap.ton e .  
D .  B . -The mineral re8embllng gold, which Is lncloaed 

In the quartz, la lron pyrltel. 
J.  K.-The crystal la garnet ; It II a .llIcate of alumi­

na and Iron. The red Itone Is quartz rock, colored by " 
11ttle oxide of Iron . The gray one I. allex. 

E. L. F.-Your .peclmen conBlst. of cubical cryatal. 
at Iron pyrltel, Incloae4 In gray quartz rock. 

B.  B. S.�Cry.tal. of Iron pyrites, Inclooed In talco.e 
schl.t.  

H. S.  B.-Your apeclmen conllets of a 8011d mineral 
portion. and of volatile sub.tance., the latter amount ­
Ing to 17'76 per cent . Glvea olf water and all. on he. t ·  
lug. T b e  re.ldue left after heating con.i.t. of .l11ceou. 
grains, colored with O%fde of Iron . Contain. a sm.ll 
amount ot .oda but n o  pota.lI . We do not know of any 
use for It  otber than that of aoap, and we can a •• lgn no 
value to It.  

O. K . -Your.ample of aafety powder for u.e In pe· 
trolenm oils conalat. of lalts, mo.tly common .alt, 
which have been dyed ,.el1o .... , blue, and red In order to 
dl.gulle their true nature . It Is wone tban valueleBa. 
It doe. not dlmlnl.h the explosive nature of the all., 
and ahould be expo led a. a fraud calculated to do great 
InJury. 

R. S. aslts : How can I remove the inside 
bark at the cocoa·nut, otherwise tban by Ihavln" It all ? 
-V. V. V. a.k. : Wbat mu.t I use [to paint ahow cards 
with ? The all In ordinary paint dllcolQrs the card 
around the letter.. I want aomethlng that palntl very 
black, al.o white and light tints for dark grounds?-G. 
S .  aak. : What II the proceaa of ferro typing ?-M. B. A. 
ukl : What la the best way of removlug t.l1ow and white 
lead that has bfen applied to po11lhed parts of;machlne­
ry to prevent rult ?-W. H. D. askl : Does powder of a 
coarse grain Bhoot more atrongly than one of a line 
graln ?-M. F. B. a.k. : 1. Wblch will .hoot the greater 
dl.tance, a breech or a muzzle loading .bot gun ? 2. Is 
SO Inchea long enough for a gun of 10 gage ? S. What 
are the dillerent atrengtha of the materlala uled for 
gnn barrel. ? 4. lB Damascu. twl.t aa good a. lamina­
ted .teel for gnn barrela ?-P. J _ F. a.k. : 1. What II  the 
proper charge ot powder for a No. 12 caliber .hot gun ? 
2. How much powder will the same ca11ber con.ume 
without wa.te ? 

COKJrolfICATIOlfS RECEIVED. 

The Editor of the SCIENTIl!'IO AKERICAN 
acknowledges, with much pleasure, the re­
ceipt of original papers and contribution. 
upon the following I!ubjectfl : 

On Kepler's Third Law. By A. I�. 
On the Elasticity and SlippiDg of Belts. 

By J. T.  H. 
On a Scientific Toy. By E. L. 
On Ascertaining the Width of Streams. 

By J. C. 
On the Manufacture of Leather. By D. S. 
On Car Building. By N. E. 
On Light. By T. H. C. 
On the Attraction of the Sun and the Earth. 

By H. K. 
On Ventilation. By E. H. S. 
On the Canal Problem. By J. H. 
On Foaming in Boilers. By G. C. P. 
On Shellac as a Dressing for Wounds. By 

W. W. 
On Squares. By M. T. C. 
On Spiders' Webs. By C. T. 

Al80 enquiries .and answers from the follow­
ing : 

P. T. F.�F . H . -J . R . P.-W. H. C .-T. H. F .-J . W.­
T. C . H.�E ; W; H_-P. S.-J. L.-F. H. E. 
Corre.pondents In dlllerent partl of the country uk : 

Wbo aells a machlnea fat teatlnll tbe Itrength of the 
arm by atrlkfng a llat surface ? Wbo makes Jig ...... l 1or 
cutting out shIp tlmben P Maken of lIle abo,.e article • 
will probably promote their InterelY by advertfllnr, In 
reply,1n 'he IIOIDTIPIoAxm!IO ..... 

BeTOral correspondents requelt UI to publl.h repllel 
to theIr enqulnel about the patentability of their In­
TentIons, etc. Such enqulrlel wUl only be an.wered by 
letter, and the partlel ahould give their addrel.es. 

CorreepondeuU .... ho WrIte to ask the addreaa of certain 
manUfacturen, or where apecltled article. are to be had 
also thOle having roode for 8ale, or who wont to lind 
part"efl. ahould aend with their communlcatloua an 
amount Inmcleut to cover the co.t of publication under 
the head of .. Buslne.a and Personal," which 18 .peclal1y 
devoted to BUch enqnlrfea. 

[OFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letten Patent of the United State. 
WERE GRANTED IN THE WEEK ENDING 

March 3 1, 1874, 
� EACH BEARING THAT DATE. 
[Thoee marked (r) are rellsuedpatent •• ] 

Alarm, .wltch, A. C. G.rratt . . . . . . . . . . . . . . . . . . . . . . . . 149,112 
Alarm, till, E. O. Wood (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5.820 
Amalgamator. E. Hinckley . . . . . . . . . . . . . . . . . . . . . . . . . .  149.127 
AnlmalB, cUpping, J. W. Guern.ey . . . . . . . . . . . . . . . .  149.036 
Ax helve fa. tener, T. W. Porter _ _ _  . . . . . . . . . . . . .  _ . .  149.�45 
Ball •• bending, S. E. Smlth_ . . . . . . . . . . . . . . . . . . . . . . . . .  149.016 
Bale Ue. cotton, A. J. Nel11s . . . . . . . . . . . . .. . . . . . . . . . .  149,144 
Ballot box, G. D. Davil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149 202 

Ba.ket, H . H _  & J. K_ Steven . . . . . . . . . . . . . . . . . . . . . . . 149.264 
Bed botte m ,  .prlUg. B. H_ OU . . . . . . . . . . . . . . . . . . . . . . 149.149 

Bed.tead, .ofa. Stewart & Barr . . . . . . . . . . . . . . . . . . . . .  149.078 
Beer. co 011 nil' and preBervlng, P. Lieber . . . . . . . . . . . 149,016 
Binder, temporary. W. A .  HarwOOd . . . . . . . . . . . . . . . .  149.118 

Boller attachmen t, Cnmmlng & Rhode .. . . . . . . . . . . .  149.030 
BaUer lIue cleaner, J _ Dykeman . . . . . . . . . . . . . . . . . . . . 149.HYl 
EoUer, .team, J .  Shackleton . . . . . . . . . . . . . . . . . . . . . . . .  149,160 
Boller, Iteam, Spink & HoUand . . . . . . . . . . . . . . . . .. . . .  149.�59 

BoUer, wash, W. & M . Kolb . . . . . . . . . . . . . . . . . . . .. . . . .  149.IS7 
BaUers. etc., tube for, H. S. Lan.dell . . . . . . . . . . . . . . 149.188 

Bolt, safe door, M. Brlgg . . . . . . . . .  _ _ _  . . . . . . . . . . . . . . . .  149.193 

Book and mu.lc stand , J .  E. Ulber . . . . . . . . . . . . . . . . .  149.170 
Boot heel8, burulBhlng, C. D. Brlgbam . . . . . . . . . . . .  149.098 

Boot heel., burnl.blng, C . H .  Helms . . . . . . . . . . . . . . . . 149.1 25 

Boot toe tip.  Darrow & Walt . . . . . . . . . . . . . . . . . . . . . .  _ 149.031 
Bracket. J _ B .  WII.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 149,275 
Brewlng m.1t llquor, T. Hawks _ . . . . . . . . . . . . . . . . . . . .  149.122 
Bulla' nose., rlng tor, H. C. Hart_ . . . . . . . . . . . . . . . .  _ .  149.219 
Bunr cutting machine, W. L. Standl.h . . . . . . . . . . . .  149.164 

Button hole ca.lng. J_  B. Gardner_ . . . . . . . . . . . . . . . .  149.035 
Button, .Ieeve, J. Obrlg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,057 
Camera .tand. A. Semmendlnger . . . . . . . . . . . . . . . . . . .  149.255 

Candle •• etc . ,  drying, W. Schnelder . . . . . . . . _ . . . . . . . .  149.2.;8 

Car axle box. H. A. Wendell. . . . . . . . . . . . . . . . . . . . . . . . .  149.278 

Car brske. L. B. Keudall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,Zl6 

Car coupllng, A. W. Decker . . . . . . . . . . . . . . . . . . . . . . . .  149.205 

Car coupling. N. B. Eccleston . . . . . . . . . . . . . . . . . . . . . . 149.208 
Car coupUng, N .  M. Hetzler . . . . . . . . . . . . . . . . . . . . . . . .  149.220 

Car coupling, J. A .  Richard . . . . . . . . . . . . . . . . . . . . . . . .  149.2.'iO 
Car conpllng, J. L .  TompkIns . . . . . . . . . . . . . . . . . . . . . . .  149.267 

Car coupling, M. Waterbury (r) _  . . . . . . .  _ _  . . . . . . . . . . 5.818 
Car coupllng. Watermau & Root . . . . . . . . . . . . . . . . . . . 149.172 

Car. railway. H. Scbrelner . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.073 

Car. railway, E. S. Stiles . . . . . . . . . . . . . . .  " . . . . . . . . . . .  149.079 
Car • •  treet, H. B. Dunham . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.033 
Carbureting ga •• L. E. Flsb . . . . . . . . . . . . . . . . . . . . . . _ . .  149.111 
Card rub roli , A. Heap . . . . . . . . . . . . .  _ . _  . . . . . . . . . . . . . . . 149.124 
Carriage wheel clamp, E. E. Wheeler . . . . . . . . . . . . . 149.1 ';3 
Cartridge •• loading, L. A. Beard.lee . . . . . . . . . . . . . . . 149,183 
Cartridge .bell., loading. T .  L. Sturte"an t . . . . . . . .  149.26;; 
Carving machIne, HaUCk & Metzger . . . . . . . . . . . . . . .  149.121 

Cement. ·w"terprootlng. J _  Alcorn, Jr . . . . . . . . . . . . . . 149.0n 
Cblmuey building block, J. P. Ed.on . . . . . . . . . . . . . .  149.209 

Churn. Che.nut & Piehl . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  149,\S7 

Churn dalher, J _ E. Sbelton . . . . . . . . . . . . . . . . . . . . . . . .  149.161 

Cigar mold, J. F .  Tygh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,268 
Clothe. wrInger. H. E. Smith . . . . . . . . . . . . . . . . .. . . . . . 149.258 
Clothe. wringing machlue ,  J. O. Couch . . . . . . . .  _ . . 149.200 

Clutcb. frlctlon. J. J. Collins (r) . . . . . . . . . . . . . . . . . . .  (;.811 

Copy dtatrlbuter. C.  R. Brainard . . . . . . . . . . . . . . . . . . . .  149.092 

Copying pad, J. G. Rowland . . . . . .  _ . . . . . . . . . . . . . . . . .  149.158 

Corn . harveaUnr. J.  N. Ball.bury . . . . . . . . . . . . . . . . . . .  149.001 
Corn, removing germ from, N. A .  Conklln . . . . . . . .  J.l9.101 
Conet bu.k protector, A. L. Hobart . . . . . . . . . . . . . .  149.040 

Cor.et clasp, T. B. De Fore.t . . . . . . . . . . . . . . . . . . . . . . 149,206 

Cracker m.cblne. G .  J. Klng.bury. _ _  . . . . . .  _ . . . . . . .  149.134 
Cradle., etc . ,  rocker for. W. Wright .... . . . . . . . . . _ _  149.178 

Crib. folding. T _ J. Grlmn . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,217 

Cultivator, .ulky. E . lve . . . . . .  _ _ _  . . . .  _ . . . .  _ . . . . . . .  _ . .  149.130 
Cultll'ators. etc . ,  frame for, J.  W .  nabb . . . . . . . . . . 149.1 54 

Dental drill, Jo" Hickman . . . . . . . .  _ . . . . . . . . . . . . . . . . . . .  149.039 

Dlgger, potato, D . M . Klng . . . . . . . . . . . . . . . . . . . . . . . . . .  149,0I3 

Dllller, potato. J _ McCallum . . . . .  _ . . . . . . . . . . . . . . . . . .  149.051 

Digger. po.t hole, J _ W. Thomp.on . . . . . . . . . . . . . . . . 149.16H 

Dividers. G. C_ Miller . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  149.052 

Drlll, ratcbet, W. M. Em.on . . . . . . . . . . . . . . . . . . . . . . . . 149.1OS 
Eavel trough hauger. Berger & Askin . . . . . . . . . . . .  _ 149.164 

Egg carrier, E . P .  Herrick (r) . . . . . . . . . . . . . . . . . . . . . . .  5.814 
Elevating apparatus, P. M.ckenzle . . . . . . . .  _ . . . . . . . 149.236 
Elevator, water, Adaltt & Pratt . . . . . . . . . . . . . . . . . . . . 149,087 

Englne, boat, J . T. HIll . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . .  14M21 

EnBlne governor, .team , J.  Cae . . . . . . . . . . . . . . . . . . . .  149.199 

Englne, rotary, G. B .  Balley . . . . . . . . . . . . . . .  _ . . . . . . . . 149,028 

Engine, rotary, J. C. Hamilton . . . . . . . . . . . . . . . . . . . . . 149.116 
Engine .lIde valve. S. M. Cummlngl . . . . . . . . . . . . . . . 149,201 

Engine valve gear, .team, C. Roger .. . . . . . . . . . . . . .  149.007 
Engine valve gear • • team, C_ Rogers . . . . . . . . . . . . . . . 149.068 

EnrIne exbaust nozzle. I. P. Magoon . . . . . . . . . .  _ . . . 119.048 

Evaporating liquid •• etc .• A. noger . . . . . . . . . . .  _ _  . _ .  149.151 

Faucet tor ca.k., T. MaB.ey . . . . . . . .  _ _ _  . . . . . . . . . . . . . . 149.050 

Fancet,  me88urtng, C. G. Axam . . . . • . . • • • • • . . . . . . . .  1 49,179 

Faucet, .oda water, T.  Lelb . . . . . . . . . . . . . . . . . . . . . . . . 149.�S� 
Fertlllzer. C _ Perry . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . .  _ .  149,218 
Fertlllzer, G. J. Popplelu . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  1 49.�14 

Fire arm, revoll'lng, A. J. Glb.on (r) . . . . . . . . . . . . . .  5.813 

Fire arm hook. H. Metcalfe . . . . . . . . . . . . . . . . . . .. . . . . .  l IS,141 
Fire extingullher, J.  A. Kley . . . . . . . . . . . . . . . . . . . . . .  _ 149.0H 
Fire extlngulsber, G. W .  Venn er . . . . . . . . . . . . . . . . . . .  149.259 

Fish, artillclal, A. W. Ha zzard . . . . . . . . . . . . . . . . . . . . . .  149.128 

Flat Iron heater, B. I. William . . . . . . . . . . . . . . . . . . . . . 149174 

Furnace, W .  M. Wat.on . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  149,�O 
Furnace, .team burning. D . Renshaw . . . . . . . . . . . . .  _ 149.0€3 
Furnace, lead .meltlng. Johnson & Maxwell .  _ . . . . 149.131 

Furnace, Iron and .teel, E .  Peckham . . . . . . . . . . . .  _ .  14�.151 
Furnace, Iron and . teel, E .  Peckham . . . . . . . . . . . . . . .  149.241 

Furnace grate bar, Wren & Meyrlck . . . . . . . . . . . . . . . .  149.17. 

Furnace rockfng grate. G. D. Putnam . . . . . . . . . . . . _ .  149,24. 
Furnace, etc . ,  .moke,coDsumlng, D. Ren.baw . . . . 149,062 
Furnace. Iron an d .teel, E. Peckham . . . . . . . . . . . . . . . 149.242 

Gal. WOOd, G. Ram.dell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.060 

Ga. meter, dry, T. C. Hopper . . . . . . . . . . . . . . . . . . . . . . . 149,041 
Gal regulator, G. P. Ro.e . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  · 149.009 
Generating carboniC aCid, Q. D .  Dow . . . . . . . . . . . . . 149,20; 
Generator. carboniC aCid, C. H. Thomp.on . . . . . . . . 149.Gbl 
Generator • • team, F.  T.  Cummings . . . . . . . . . . . . . . . .  149.105 

Generator, steam, D. Renshaw . • • . • • • • • • • • • • • • • • • •  149,061 
Glove., manubcture of, F. Stadtman . . . . . . . . . . . . .  149,260 

Grain binder, S.D. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,233 
Grain, trau.portlng, L. Grieser . . . . . . . . . .  ; . . . . . . . . . .  149,114 
Graining roller, W. H. Burn .. . . . . . . . . . . . . . . . . . . . . . .  1 49,098 
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Grapple. A. T. MorrIs . • . • • • • • • • • • • • • • • • • • • • • • • • • • • • •  149.143 
Hammer. drop, L .  Chapman . . . . . . . . . . . . . . . . . . . . . . . . .  149.217 
IIarnes •• back band loop for. H. Brandea . . . . . . . . . . 149.025 
lIarrow, rotary, Hanger '" Ryan . . . . . . . . . . . . . . . . . . .  149.117 
Harvester. BayUs. eI al (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5,810 
Harveeter, corn , R. B. Robbins • • • • • • • • • • • . . . . • • . . . .  14',064 
Harvester rake, E. H. Donaldson . . . . . . . . . . . . . . . . . . .  149,106 
Hat Iron. J. W. Corey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.103 
Heater. feed water, R. O'Nelll .  . . . . . . . . . . . . . . . . . . . . . 149,143 
Heel blanks. formIng. L. lIl. Nute . . . . . . . . . . . . . . . . . .  149,056 
HInge, lock. G. C. MlIIer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.058 
lIoe, wheeled. E. H .  Warba sse . . . . . . . . . . . . . . . . . . . . .  149,033 
HorBeshoe nallB, tlnlBhlng, A. D. BIngham . . . . . . . .  149.185 
lIose coupUn!', W. A. C.Bwell . . . . . . . . . . . . . . . . . . . . . .  149,029 
J ce cream freezer, J. 1IooUng . . . . . . . . . . . . . . . . . . . . . . .  149,032 
Ice cream freezer, T. Sands . . . . . . . . . . . . . . . . . . . . . . . . .  149.072 
InBect destroyIng compound, H. C. Miller . . . . . . . . .  149,054 
I ron, treating, E. KIrk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.228 
Iron and Bteel maklng, E .  Peckham . . . . . . . . . . . . . . . .  143,2l0 
IsluglaBB, liquId, 1. Stanwood . . . . . . . . . . . . . . . . . . . . . .  149.165 
Key, foldIng, J. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.191 
Knife, hay, H. R. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.094 
Knife, pocket, H. C .  Nilson . . . . . . . . . . . . . . . . . . . . . . . .  149.146 
KnItting machine, J. L. Branson . . . . . . . . . . . . . . . . .  149,192 
Knitting m.chlne. J. C. Wel.ch . . . . . . . . . . . . . . . . . . . 149.272 
Lamp, W. P. Clotwortby . . . . . . . . . . . . . . . . . . . . . . . . . . .  119,100 
Lamp holder, J. Telfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,161 
Latbe, H. Lombard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,294 
Lathe, H. E. NIckerson (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5.817 
Lever. shIpper. I. ·F. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . .  149.129 
Loom ptcker sUck cbeck, B. Bury . . . . . . . . . . . . . . . . .  149,099 
Jllatcb s.fe. H. M. Woodford (r) . . . . . . . . . . . . . . . . . . . .  5.821 
.\lattre •• , Ufe preservIng, J. F. Peck . . . . . . . . . . . . .  149,150 
Meats, etc.,-preserving, W. J. WilSOD • • • . • • • • • • • • • .  149,276 
)ledlcal compound, Blocher '" M.rkham . . . . . . . . . .  149,188 
Medical compound. P. Steelman . . . . . . . . . . . . . . . . . .  149,282 
Metal rods , e [c . ,  enc8sing, T. We!\ton . . . . . . . . . . . . .  149,274 
lIetallIc b.rB. etc., straightenIng, J. Robertson . .  149,065 
lIeter. 1Iuld, G. W. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,059 
)1111 , cider. Galt & Tr.cy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,214 
)lIneral w .. ter feeder, W. W. KnIght . . . . . . . . . . . . . .  149.135 
�Iiner .. l watera, etc. ,dispenSing, Kennedy et al.(r) 5,815 
Motor, rotary. W. R. Reading . . . . . . . . . . . . . . . . . . . . . . .  149,218 
• 'Iower, lawn. S. D. King . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,183 
Nail extractor. G. J. Capewell . . . . . . . . . . . . . . . . . . . . . .  149,196 
Needle, E. N. Gaillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.094 
Obstetrical supporter. W. E. Stainback . . . . . . . . . . .  149,261 
org.n attachment. reed. E. W. LIncoln . . . . . . . . . . .  149,286 
Oysters. etc . ,  preservIng. A . K. ShrIver . . . . . . . . . . .  149,256 
Paddle Wlleel mechanlBm. H. H. Blake . . . . . . . . . . . .  149,091 
Paint compound. H. Nelson . . . • • . • • • • . . . . . . . . . • . . . .  149,146 
1'alnt compound, C. J .  Sevin . . . . . . . . . . . . . . . . . . . . . . . 149,014 
1'aper box. A. M.tchett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,189 
Pawl . A. C. McEwen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,237 
Picture frame • • making, T. E . Moore . . . . . . . . . . . . .  149,288 
l'ln pool counter. A. J. Kapp . . . . . . . . . . . . . . . . . . . . . .  149,182 
Pipe coupling, M. C .  Ry.n . . . . . . . . . . . . . . . . . . . . . . . . . .  149,010 
Pipe, met.1 cement lined. A. P. Stephens . . . . . . . . .  149,268 
PlpeB, Btop nozzle for hose. A. Work; . . . . . . . . . . . . .  149.086 
Ploclculture, N. W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,198 
l'lane , grooving and tonguIng. R. Brown . . . . . . . .  149,026 
Planing machine. O. G. Howes • • • • • • • . • • • • • • • • • • • •  149,128 
PI.nter, cotton Beed. N. Foster . . . . . . . . . . . . . . . . . . . .  149,279 
PI.uter, potato. L. A. Couteau . . . . . . . . . . . . . . . . . . . .  149.278 
Planter, seed, G. R. WIIlI.ms . . . . . . . . . . . . . . . . . . . . .  149,175 
Planter .nd guano distrIbutor, A. G. W. FOBter . .  149,212 
Plow. T. M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . .  149.0<8 
Plow, corn , J. A. B.rnett . . . . . . . . . . . ... . . . . . . . . . . . . . .  149,181 
Plow. cultivating, W. C . Bell . . . . . . . . . . . . . . . . . . . . . .  149.090 
Plow. steam, .J .  W. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . 149.210 
Plow, wheel. J. R. McConnell . . . . . . . . . . . . . . . . . . . . .  149,140 
l-.. ees, cotton, W. W. Knowles (r) . . . . . . . . . . . . . . . . . 5,816 
PrInting pre .. , R. B. Cooper . . . . . . . . . . . . . . . . . . . . . .  149.10'l 
Printing preBB, G. P. Gordon . . . . . . . . . . . . . . . . . . . . . . .  149,113 
Printing pr •• s feed guide, W. W. Crozier . . . . . . . .  149,104 
Psych, ometerB, W.lnlock & Huddleston . . . . . . . . . . .  149.176 
Pump. Urquhart & Llvlnli:.ton . . . . . . . . . . . . . . . . . . . . .  149,171 
Pump, rotary. W. H. Bea! . . . . . . . . . . . . . . . . . . . . . . . . .  149,182 
Purltler, middling., W. H. Snyder . . . . . . . . . . . . . . . . . .  149,188 
PuriOer. mlddllngB, J. A. Stewart . . . . . . . . . . . . . . . . . .  149.166 
Railroad s:gDal, H. S. Evans . . . . . . . . . . . . . . . . . . . . . . .  149,109 
Rallro.d slgn.l. electric. F. L. Pope . . . . . . . . . . . . . . 149.152 
RefrIgerator, O. and A. Hukill . . . . . . . . . . . . . . . . . . . . .  149,224 
Rein holder. I. J. Robinson . . . . . . . . . . . . . . . . . . . . . . . .  149,251 
Roof plate. i lluminating. N. Poulson . . . . . . . . . . . . .  149,158 
Roollng composition, G. Stelnem.nn . . . . . . . . . . . . .  149,077 
Roiling puddlers' balls, J. Robert.on . . . . . . . . . . . . .  149,066 
Rubber mold, etc . ,  J. F. J. GunnIng . . . . . . . . . . . . . . .  U9.�18 
3aBh {dBtener, S. W. Reed . . . . . . . . . . . . . . . . . . . . . . . . . .  149,156 
Saw teeth , b.nd, A. Hatch . . . . . . . . . . . . . . . . . . . . . . . . . .  149.120 
SawIng Btaves, A. Hatcb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.119 
Scale, sack. Waldo '" Bennett . . . . . . . . . . . . . . . . . . . . . .  149,032 
Scr.per, W. E. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.229 
Scr.per, grading. J. C. Smith . . . . . . . . . . . . . . . . . . . . . .  149,182 
ScrewB, nIcking the headB of. J. M. WhIting (r) . .  5,819 
Scutlle. coal , C. E. Scott . . . ... . . . . . . . . . . . . . . . . . . . . . . .  149,159 
Seat and cusblon, H. E. Smith . . . . . . . . . . . . . . . . . . . . .  149,257 
Seeder .nd ferUllzer. C. H. and G. E. Tnxbury . . .  149,169 
Sewer pipe, R. M .  Stow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,090 
SeWIBg m.chlne case. G. R.nge . . . . . . . . . . . . . . . . . . . .  149.155 
Sewlnl< machIne table. W. B. Hale . . . . . . . . . . . . . . . . .  149,115 
Sbeet metal caBe die. C. Buakley . . . . . . . . . . . . . . . . . . .  149.154 
ShIrt . L. lI .  Marr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,049 
Shutter, etc., tlreproof, Mullett '" Schumann . . . . . 149,1155 
8hutter fastener, P. Weigand . . . . . . . . . . . . . . . . . . . . . . .  149,211 
Shutter worker, Holbrook & york . . . . . . . . . . . . . . . .  149.222 
Skate. D. Kellogg, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.225 
SkIrt protector, F. M. McDonald . . . . . . . . . . . . . . . . . .  149,280 
Snow plew. P. Gerard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  119,215 
Soda fountain, C. H. Schnltz . . . . . . . . . . . . . . . . . . . . . . .  149.2114 
Soda water .f.ucet, T. Lelb . . . . . . . . . . . . . . . . . . . . . . . . .  149.280 
SOllB, .n.lyzlng, A. Herbert . . . . . . . . . . . . . . . . . . . . . . . .  149.088 
Sower, fertiUzer, C. F. Johmmn, Jr . . . • • . • . . • • • • • • •  149,042 
Spigot. liquId measnrlng, T. W .  Blackerby . . . . . . .  149.088 
Spindle, W. G. Bartley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.089 
Spooler. L .L .  Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.180 
Steam trap, J. H. BlessIng . . . . .  " . . . . . . . . . . . . . . . . . . .  149,187 
Stereotype machine. F. J. Otl . . . . . . . . . . . . . . . . . . . . . .  149.239 
Stitch and rutlling appar.tus, J. M. Farmer . . . . . . . .  149.110 
Stock watering .pparatus, J. M. Norrl .. . . . . . . . . . .  149.147 
Stove door. C. H. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,096 
Stove grate, S. Kepner . • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  149,227 
Stove. magazine, W. HalleB . . . . . . . . . . . . . . . . . . . . . . . .  149,087 
Stove drum, Collins '" Burgle (r) . . . . . . . . . . . . . . . . . . .  5,812 
Stoves. etc" for lining. Swartont et al . . . . . . . . . . . . .  149,266 

. Stove oven , D. M. Smal! . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  149,015 
Teachlng·�rlthmetlc. S .  G. Love . . . . . . . . . . . . . . . . . .  149.235 
TeachIng Bwlmmlng. W. Redfearn. ;  . . . . . . . . . . . . . .  149,249 
Telegraph cable, "' . E. S .. wyer . . . . . . . . . . . . . . . . . . . .  149.252 
Toy, F. C. Leypoldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,t31 
Toy. automatic, A. H. D.an . . . . . . . . . . . . . . . . . . . . . . . .  149,204 
Trap. animal. W. E .  Bailey . . . . . . . . . . . . . . . . . . . . . . . . .  149.024 
Tyre tightener, Frakes '" Crease . . . . . . . . . . . . . . . . . .  149.219 
Valve; "Ude, S. H. Davison . . . . . . . . . . . . . . . . . . . . . . . . .  149,203 
Valve regulator, Foot '" Schild . . . . . . . . . . . . . . . . . . . . . 149,211 
Vault cover, Price '" Murphy . . . . . . . . . . . . . . . . . . . . . . .  149,246 
VehIcle axle, C. Hotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,223 
VehIcle fender, W. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . .  149,095 
Veneer cutting m9chlne. S. D. Carpenter . . . . . . . . .  149,028 
Ventilator. O. W. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,190 
Wagon axles, roiling. W. J. Parmelee . . . . . . . . . . . . .  149.t1.!8 

Wagon brake. W. and F. E. Bloomtleld . . . . . . . . . . . .  149,189 
Watch and lun dial. L. Miller . . . . . . . . . . . . . . . . . . . . . .  149,142 
Water cloeet balln. Bnrns '" Hlggln . . . . . . . . . . . . . . .  149,195 
Water, etc .. purIfying, H. Burges •. , . . . . . . . . . . . . . .  149,097 
Waterproof pigment, Koegler '" Goth . . . . . . . . . . . . .  149,'88 
Waterprootlng textile goods, G. and R. Gray . . . . .  149,21 6  
Water wheel, ]I' .  F. Burnham . . . . . . . . . . . . . . . . . . . . . . .  149,021 
WhIp socket faBtener, Latlln '" Richardson . . . . . .  149,045 
WIndlass. hoIsting, R. C. M. Lovell . . . . . . . . . . . . . . . .  149.047 
Window screen , C. M. Higgins . . . . . . . . . . . . . . . . . . . . . 149,126 
Wood, form for bending, J. M. Waters . . . . . . . . . . . .  149,094 
Wool for carding. etc •• treating. F. Wllkln.on . . . .  149,085 

APPLICATIONS FOR EXTENSION. 
Applications have been duly 111ed and are now pending 

for the extensIon of the followIng Letters Patent . Hear­
Inga upon the respective applications are appointed for 
the days hereInafter mentioned : 
29,012.-HoBSE RAKE.-F. Seldle et al. June 17. 
�9,005.-SEWING MAOHINE.-J. First. June 17 .  
29.211.-STEAII ElmINE VAJ.VE.-J. F . Hamilton. July 8. 
29,785.-SEWING MACHINE.-D . Haskell . AUgDst 12. 
29.790.-CA.TTLE TIE.-G. Hnll. August 12. 

EXTENSIONS GRANTED. 
21.678.-F ASTENING AETIFICIAL TEETH.-A.M.A •• y et al. 
�7.7S5.-GRINDING MILL.-E. Munson. 
27,74S.-BoILER FEED.-T. Snowdon. 

DISCLAIMER. 
21.678.-F ASTENING ARTIFICIAL TRETH.-A. M.Asay et al. 

DESIGNS PATENTED. 
7.261 .-CARPET.-R. AII.n, Yonkers. N. Y. 
7,262 to 7,282.-CARPETS.-0. Helnlgke, New York city. 
7,283 to 7,299.-CARPETS.-H. Horan, East Orange. N. J. 
7,300 to 7,802 -CARPETS.-H. S. Kerr, Phll.delphla, Pa. 
1,E00.-LABEL.-J .  LIppIncott 6t al • •  PIttsburgh, Pa. 
7,804 to 7.808.-CABPETS.-L. G. Ma11<ln. New York city. 
7.S09to.7,31S.-OIL CLOTHS AND CAEPETS.-C. T .Meyer el al •• 

Bergen, N. J. 
7.814.-FLOWER STAND.-J. E. Morrls,Mlnneapolls. MInn • 
7,315 to 7.832.-CARPETS.-E. J. Ney. Dracnt, Mass. 
7.888 to 7,839.-CAEPETS.-H. Nordmann. Few York cIty. 
7,S40 and 7.B41 .-CABPETS .-J. H. Smith, Enl1eld. Conn. 
7.842.-BEEB MUG.-B . .Bakewell, Jr. , Pittsburgh. Pa. 
7,843 and 7,944.-CABPETS.-J.M.Chrlsl1e. Klddermlnster, 

England. 
7.845.-CARPET.-J. FIBher. Phlladelphla. Pa. 
7,846.-(;ARPET.-A. Heald, Phll.delphla, Pa . 
7,S47.-BuCKLE PLATE.-W. F. Osborne, AnsonIa. Conn. 
7,848 and 7,319.-TYPEs .-R. Smith. Philadelphia. Pa. 

TRADE MARKS REGISTERED. 
1.694.-PLOW8.-B. F. Avery '" Son •• Loulsvllle. Ky. 
1,695.-oY8TEEB.-T. H. Carmine. B.ltlmore, Md. 
1,696.-WBENCHE • • -L. CoeB '" Co .. Worcester. Ma ••• 
1,697.-BoOTS, ETC.-T. H. Dodge. Worcester. Mas • • 
1,698 .-YEABT .-Flack Brothers. Baltimore, Md. 
1,699.-BITTERs.-Fllnt '" Goldthwalt. Salem, MaB • • 
1,700.-AxLE GREASE .-J.J.Hucks et al . •  S.Francl.co.Cal. 
1.101.-SHlRT8, ETc.-Johnston '" Sutphen, Newark.N.J . 
1.702.-THEASHING MACHINE.-NlohoIB '" Co . •  Battle 

Creek. MI�h . 
1,708.-DKAW FRAMB ROLLBBs.-E.Page,Lawrence,Mas8. 
l,'i04-.-BBLTING.-E. Page, Lawrence, M.all. 
1,705.-PLOWS .-J .  L. Reed & Co . ,  Dayton , O. 
l,706.-HAT8, ETc .-Thompson 8e al.t New York city. 
1,701.-SHIBTS.-B. Wechsler, New York city. 

I!ICHEDULE OF PATENT FEES. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '�3 
On tlllng each application for a Patent (17 years) • • 13 
On Issnlng each original Patent . . . . . . . . . . . . . . . . . . . . . .. �O 
On appeal to ExamIners· In· Chief . . . . . . . . . . . . . . . . . . . .. 10 
On appeal to CommissIoner of Patent .. . . . . . . . . . . . . .  '�O 
On applicatIon lor ReIssue . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On appllc.tlon for Extension of :Patent . . . . . . . . . . . . .. 30 
Ongr.ntlng the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On 1111ng a Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... O 
On an application for Design (8� years) . . . . . . . . . . . .. 10 
On applicatIon for DesIgn (1 years) . . . . . . . . . . . . . . . . . .. 13 
On application for DesIgn (14 years) . . . . . . . . . . . . . . . . .  '30 

CANADIAN PATENTS, 
LIST Oll' PATENTS GRANTED IN CUADA. 

MARCH 28 to APRIL 4, 1874. 

3,257.-1. H. Thorp, ChIcago. Cook county. III . Im­
provement. on brIck moohlnes. caned " Thorp's Brick 
MachIne ."  March 28, 1974. 

3.258.-G. H. E. Dubel1e, Montreal. P. Q. Art or process 
for the manuf.cture of butter. called " The DomInIon 
Dairy Butter." March 31, l1Jl4. 

3,259.-T. S. Seabnry, St. James, SuJrolk county. N. Y. 
Improvements In wagon jackB, called " Seabury'B Im· 
proved Wagon Jack." March 31. 1874. 

3,260.-F. Nichols, New London. Conn .• U. S. Usefnlacld 
pump and sIphon. c.lled "The Nichols Acid Pump and 
Siphon." March 31 . 1814 . 

8.261 .-D .  DavIson. New York city. U.S. Improvements 
on the construction, setting, al!d operation of retorts 
for the manufacture of coal gaEl. called -' Davison's 
Improvements on the Construction. Setting, and Ope­
ration of Gas RetortB." March �1. 1874. 

8.282.-D. DavlBon, New York city. U. S. Improvement 
on the manufactUre of illuminating gas from coal and 
other substaDces, called "Davison's Improved Process 
of Mannfacturlng IlInmlnatlng Gas." March 31 . 1874. 

3,263.-G. Sweet, Dansvllle , LIvIngston county, N. Y. 
Improvement on wheelwright machlne,cal1ed " Sweet's 
WheelwrIght Macl1lne . "  March 81. 1874. 

3,;!64.-G. Sweet, DanBvllle. LlvingBton county, N. Y., 
U. S. Improvement on horse rake. called " Sweet's 
Improved Horse Rake." March 81. 1874. 

8,265.-G. Sweet. Dansvllle, LIvIngston county. N. Y., 
U. S. Improvement on plaster Bowers, called "Sweet's 
PlaBter Sower." March SI, 187t. 

3,266 .-S. T. Lamb. New Albany. Ind .. and B. F. Avery. 
Loalsvlll< , Ky., U. S. Iml'rovements ln self car coup· 
lers. called " Lamb's Self Car Coupler." April 4, 1874. 

3,261. -D. E. Fletcher. LlndBay, OntarIo county. N. Y. 
Improvements on a machIne for chumlng, called 
.. Fletcher's DaIry Mald'B Friend." April 4. 1874. 

S,268.-WlIllam A. Lewis, Sprlngtleld, WIndsor county. 
Vt. Improvements on churn powers, ca.lled U Lewis' 
Churn I'ower." April 4, 1874. . 

8,269.-T. Mathias and J. A.Coons. New Berlin, Sagamon 
county. Ill. Improvements In churns. called "M.thlas· 
Improved;Cburn." April 4. 1874. 

8.210.-0. F .  Cook. Grant Island, Colnsa connty, Cal. 
Improvement on process of preparing graIn for the 
manufactnre of 1Iour, called " Cook's Process of Pre· 
Ing Grain for Manufactnre of Flonr." April 4, 1874. 

S.21l.-W. R. Macaulay, Bamllton. Wentworth county. 
Onto Improvement In railway car couplers. caUed 
.. Macanlay·. Self Car Coupler." April 4. 18'l4. 

3,212.-F. Green, Montreal, assignee of T. Holland.New 

York cIty. U. S. Improved combination steam. water, 
and gage cock, c.lled " Holland's Combination Safety 
Gage." April 4. 1874. 

3.213.-S. RodgerB, Toronto, Onto Improvements In to· 
bacco cutters, called " Rodgers' Improved Tob.cco 
Clitter." Aprll 4; 1874. 

8.214.-1. O'Brlen, Quebec. Improvements on card. for 
photographIc plctureB. called "O'Brlen's Papyrus Pho· 
tograph Card." April 4, 1874 . 

8,275 .-D . Lar.randS. E. Griscom. Boronllh of Pottsville. 
Schuylkill county, Pa .• U. S. Improvements on dia­
mond millstone dressing machines, called " Larerts 
Diamond MtIIstone Dresslnli: Macblne." April 4. 1874. 

3.216.-R. SmIth, Sherbrooke, P. Q. Improvements on a 
machIne or apparatus for the purposes of navigation, 
called "SmIth's Improved Aqnapede." April 4; 18'14. 

8,277.-S. MlIls. Madlson. Dane county, Wis. Improve. 
ments In toilet tabourets. called " Mill's Improved 
Toilet Tabouret." April 4, 18'14. 

3;�.-R. J .  Campbell. Toronto, Onto Curtain ring and 
hook, called " Campbell's Imperial CurtaIn Ring an<l 
Hook." April 4, 18'14. 

8,279.-J. Horton, Phlladelpbla. Philadelphia coanty,Pa. 
Prooess for massing and combining granulated Iron 
ore Into lumps. called " Process for UtilizIng Granu· 
lated Iron Ore ." April 4, 1874. 

Back Palre • • • • • • • 81." a U  ... 
la814e pqe · • • • • • • "3 ceats a Ible. 

/!.n(Jf'afJI� mav AeQd � '"  1M tame raN JHr 
U"', ""mIlIJ8Ur-',a81M �pr_ . ..I.d,, __ 
mUOl � recel�.d at "ubUcaIton o(flco CI8 earlll CI8 Friday 
morning 10 appear in nezt 16,..6. 

STEAM POWER 

Cement PiDe 
Machinory, 
HIXER�AND PACKEllS. 

Patents 1870. 1811. 1872, ct 1878. 
J. W .  STOCKWELL & CO .. 

Portland. Me . 

THE THEORY OF STRAINS IN GIRDERS 
AND SIMILAR STRUCTURE". wllh observations 

on the application of Theory to Practice, and Tables of 
the strength and other properties of MaterIalS. By Bln­
don B. Stoney, 1\1. A. NeW' edition, revised and cnlargeo, 
wIth numerous illustrations. 1 Vol . .  Royal Octavo . 
Cloth. $1�.5O. 

D. VAN NOSTRAND, PUBLISHER, 
23 Murr.y St . •  nd 21 Warren St., New York. 

• * * Copies sent free by mall on receipt of prtce . 

�!,;:..l,,� .'" � cJJflIXlIJJmI tI1II;;;;;;;;;;;;;V Y 
Small Tools of all kInd. ; alBO GEAR WHEELS. part. 
of MOD�;LS, and materl.ls of all kInds. CastIngs of 
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INVENTORS, CAPITALISTS, & M'F'RS, 
will do well to communicate with us. A well selected 

variety of patents constantly on hand for neJtotlat1on . 
Circulars to Inventors free .  E. E. ROBERTS. 119 LIb­
erty Street. New York. 

THIS MACHINE will 
m.:>rtlse two Blind 8tlles at 
once for Fixed Slatl. In all 
kiDde of wood, regardless 
of knot. ; making 50 per 
minute. leaving them clear 
of chips, and will bore for 
�I!
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making mortises IB covered 
byfo",r dIstinct PatentB.and 
parties Infrlngln« any of 
them will be proMPcuted to 
the extent of the law. 

MARTIN BUCK, Agent. Lebanon, N.H. 

THE SUN GAS ILLUMINATOR. 
SIMPLE, DURABLE. AND CHEAP ! ! !  

Can be applied to any gas bumer In use. thereby pro· 
�nclng one third Increa.e In tb� light by making a more 
perfec& combuBllon of the Carbon. Agen tB wanted In 
every CIty In t he Union . Samples and Circular. sent by 
mall on receipt of 1Ifty cent.. ExclUSive rlghts lganted 
upon reason.ble terms. 

12 Warren st:. �e���rk
E
Clty. 

Superior to any modifi· 
co,tion of the trip ham­
mer. Simple, Efficient, 
and Cheap. 

W" Send for Circu­
lars and price. 

Address 

W. L. Chase & Co. , 
93 & 9" Liberty Pit. . 

New York. 

R E It O V  A L . 
L. '" J. W. FEUCHT WANGER, Cbemlsts and Manu· 

facturera of Sll1cate •• Soluble Glasl. etc • •  have removed 
to 180 Fulton St •• New York. 

Barne.' Foot & Steam Power 
Scroll Saw. rno:, ����n
�hr: ;:fi

e ::1 t���:�i�'� 
Braclret, 8 In. thick. Every Wood· 
workerobonld have one. Fonryears 
In market-thonsandS uslnli: the;:n. 

Penons out of work, or that ha.ve 
�K:�: f��
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to SO cts. perhonr. It t" " pleasure to 
rue one. -SaY' where you saw tbtst 
And "end for full description to W. 
F. "'J. BAlINE •• Roekfora. 111. ; R. C. 
BARNES '" BBO .• 68 Park Place, N.Y. 4R R I G B Y ' S  R ESPLENDENT GAS · BURNE 

Patented June 17, 1873. 
GIve. IncreaBed light wIth 25 to SO per cent 

. le88 gas. a8 proved by actual test. Sample 
I 
malle

�;;p��N���;8 :u;;�;. c!�I\'
ess 

. 1 "8 We.t Fourth Street. Clnclnaati. 

NEXT JULY, A W:ELLKNOWN-FIRM: 
of Engineers and Machinery Agents, with large 

connections at home and abroad, will open a ground· 
tloor Warehouse. having wlndowB frontlol< Qneen VIc­
toria Street and Cannon Street, London. E.C . The tlrm 
II prepared to acceDt the agency for special machtnery. 
tooll, etc . . and to exhibIt a choIce .electlon of the.e 
and of workIng models. Advertlzers' travelers canva.s 
Great BritaIn and the whole of Europe. For terml. 
apply to W. P .• Box11S New York City. 

[ MAY 2, 1'874. 
OLA W BAR. 

Tbe detacbable Claw Bor. lllu.t.rated on another page of thlB paller, Is one of the be.t Invention. to sell that has been brougbt before the 
B
nbllc. Tbe patentee offers 
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i� use two yearB. and has lfiven the best 8aUsfac!.lon. They can be made cheap. };verv Railroad and Contractor wants them. For terms and othf'r particulars, address 

DA VID CHRISTIE, ChIllicothe, OhIo. 

FOR SALE-Engines and Boilers . New and 
Second Hand, of all S1zes, from 4 to 'il) H .P., now on hand. the BeBt Stock o f  Rebuilt Second Hand En�lnes and BOilers In tbe country. All BollerB test�d to 150 lb . 

���n:':rl;
r
:X����edor���s/r.:'r�I���r:rB of the country 

JAMES HILL '" CO .• Allegheny, p" 

MACHINERY, W O O D  AN D I R O N  W O R K I N G . Speclalt188 .trom new and Improved pattern� .  Planing a'lld Match1ng Macut [l eS, Rotarv Bed, Panel , Buzz and Dan1cls PlsDerlil. Saw Benches, 'Band SawH . BUSS '" BRaDLEY, 59 Sudbury St., Boston. MaBs. 

PROCTOR' S FAREWELL 
Lectures on Astronomy. 

1. EARTH'S PAST AND FUTURE. 
II. LIFE IN OTHBR WORLDS. 

III. OTHER SUNS THAN UURS. 
IV. THE INFun'rrES ABOUND Us. 

AND 
BROWN·SEQ,UARD' S 

Lectures on the Nerves. 
I. THE NEEVOUS FORCE. 

II. NERVOUS INFLUENCE . 
III. INDIBECT NEEVE FORClC. 
Iv • .NERVE DERANGEMENT. 
V. SUMNER'S SUFFERINGS 

VI. WHAT NERVES MAY Do 
Published In full In 

THE TRIBUNE EXTRA NO. 15. 
Now READY. 

'Ihls Extra also contRln8 
BAYARD TAYLOR'S FAMOUS LETTER 

ON 
" SCHLIEMANN DISCOVERIES ON THE 

SITE OF ANCIENT TROY." 
And a lecture by Prof. C. F. Chandler on " th� Genn 
'rheory of Dlscsse." l'r1cp (�heet edi tion ) 10 cents per 
copy. Pamp�Jet edition, 20 �entB . �'lfl een TRIBUNE 
ExtraB (sheet form) pOBtpald to any addre •• lu the Vnl. 
ted States for One Dollar. and cirCUlars giving full fie­
tails of the contents and prIce of al. THE TBIBUNR Ex. 
TKA8 tree to any address, 

AddreBs THE TRIBUNE. New York. 

L
Keane'8 Pat, B ru8h & Mop Holder , and Brus}les . Patented Feb. ] 0, 1874. Every 
housekeeper wants tb em, being real nect s­
sltles. MOBt uBeful and beBt payIng goods to 
canv&ss with. Agent� everywnere can ma.ke �':.'cf�'���I��.IC�rJ�i": K�l(M;\).

r �r\\,:;,
'�� 

Street, .New York. 

JOHN G. ROL LINS & CO. , 
AMERICAN llIERCHAN TI!!, LONDON, ENG" 

Ten years establl8hed In London, and extensIvely 
known as Agents of leading Amertcan Manufacturers 
of Machinery. Hardwarp, aDd Tuols, wlth large conn ec· 
ttons at home aDd abrofld, ofter to conslgneTs and cor. 
respondents the Bervlces of tbls est.bh.hed London 
House for the qale of American Manufactures. Meur!. 
RollIDB '" Co. have a lar�e store on King Wil liam sneet. 
near London Bridge, for the display of all Mercbandlse. 
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of goods, and are fully pre pared to accept addlth:' oal 
��:lr

c
b��s�O:t :f:a��'e��e

c
r����7d �a

o
:�:8:��e'81�J t';:':�� 

ers throughout the Brttlsh Isles, Continent of Europe, 
EnglfBh Colonies, 88 well as other foretgn countries, 
are particularly " ell qualltled to Introduce .  
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LJpper Thames stree t ,  LondoD, E. C . ,  or their American 
.Agents �or nearly 50 years established for t he sale aDd 
export a road of all 

&�g�SIf.
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) ' 
48 Inala St., Boston. Mass 

THE FIFTH TEXAS STATE FAIR 
WILL COMMBNCE ON THE 

STA TEFAIR GROUNDS. IN THE CITYOF HO USTON. 
MA Y 19. 

ManufacturerB haye found re.dy Bale for all the) 
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of and exhib It aU artic lt'8 8f'nt unaccompan1t:d by own· 
era , bnd dispose of the Bame 88 per lnslrnction .  Half 
rate8 by C. H .  Yallorv & .  :o . 's Hne t rom .New York. 
Direct to Tt»xQS Stattl FaIr, HOllston ,  Tex. 
W. J. HUTCHINS, Pres·t. JAS. F. DVMBLE. Sec·y. 

MACHINERY, MOSTLY NEW. 
EngIne LBtbe. 4 11 .  SwIng. 14 ft. Bed .  Good •• new. 
4Sln.Sup.Fl onr Burs.Bale.Splndle.BruBh & l' up ' Ig Frame. 
���: Jg�:���:�e�·8�!:'de8��:I���bi:�f .. :;hV�� .

hour. 
t<xcellent Bolt He.der. Steel Dies. Weight 500 lOB. 
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Fine Waterwht'el GOVCIDor Ames'"' make Cnlcopee.Mn s! 
Hol ly Force pump,�·lre Annihllator,cap.2b0

r.:
IB .Ptrlllln. 

H
p�ic���e���:a'i:l.�

e,Table . G��t�b 2kl�ifs�'k�·· 
New Haven , Conn . 

GRAND INDUSTRIAL EXHIBITION, 
To be held under the aUBplces of the 

MECHANICS' INSTITUTE 
OF SAN FRANCISCO. CALIFORNIA. 

Opening on August 18th, 1874. 
The Board of Managers berewlth announce that a 

Grand IndustrIal Fair will be held In the clly of San 
FranciSCO for SO daYB, opening on August 18, lSi4 
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and cfose connection with the v8r10us countr ies border· 
Ing on the Paciftc, the manaRers h1t.ve constructed a 
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exblbitors w11l be placed on the same footlDg. Motive 
power w ill be furmshed free. 
Tbe building will be 0:ren day and evenIng, and every 

facility wlll lle extende to exblblturs and vlBltors. 
Alll>lIcatlon lor space must be made without delay to 
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and Inlolmatlon extended promptly . 2Of� �n�Yy
C���� sEouREPun��� .. �PR1'·llI�I���r .. ��e 

J. H. CVLVhR. Sec'y . 

PAT. IliTERLOCXING GRATE BARS 

�72 EACH WEEK.. Agent. wanted : partlcula" 
fII' free . J. WORTH '" CO. St . Lo uls. M q  

© 1874 SCIENTIFIC AMERICAN, INC.
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BAIRD' S 

FOR PRACTICAL MEN. 
--0---
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lient, free of postage, to any one who wfil favor me with 
hls addres •. -:0:-

Oholce Books 
ON 

Various Arts and Trades. 
Byrne.-Handbook for the Artisan, Mechanic, 
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Work, Gem aud Glass EU
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tlolls . oVO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.00 
Brown.-Five Hundred and Seven Mechani­

cal Movements . By H. T. Brown . 12mo . . . . . . . . . .  ,1.oo 
Booth.-Marble Worker's Manual. 12mo.$1.50 
Box.-A Practical Treatise on Heat : As ap­

plied to the Useful Arts , for the U.e of Engineers, 
Architects, &e. By Thos. Box. 14 Plates. 12mo .. '4 . 25 

Bullock.-The American Cottage Builder. By 
John Bullock. Illustrated by 75 Engravings. 8vo . aS . 50 

Campin.-A Practical Treatise on Mechanical 
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Craik.-The Practical American Millwright 
and Miller. By David Cralk. Illustrated. 8vo . . . f5.oo 

Duncan . -The Practical Surveyor's Guide : 
Con tatnlng the necessary information to m"ke any 
persOll of common caplicitv a finished land surveyor 
WiThout th o aid of a teacber. By Andrew Dunc.n . 
12mo , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '1 .25 

Forsyth.-Book of Designs for Headstones, 
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Jervis .-Railway Property : A Treatise on the 
Cons tructlon and Managemen t of Railways. By John 
B. Jerv Is .  12ruo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '2.00 

Kobell·Erni.-Mineralogy Simplified. By F. 
Van Kobell and Henry Ernl . II1.D. Umo . . . . . . . . . .  82.50 

Lieber.-AsslI.yer's Guide. By Oscar M. Lie-
ber. Illustr .. ted. 12ruo . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 .25 

Amateur Mechanic's Workshop. Illustrated . 
8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.CO 

Newbery.-Gleanings from Ornamental Art 
of Every Stvle : Drawn from Examples In the BrltlBh, 
�?uus�nu�:�:�:��glb��e:��r ?�B
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English and Ferelgn workB. In a serle. of one hnndred 
:�\����

e
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Nicholson.-A Manual of the Art of Book­
bfndfnlr': Containing: fulLln.trl/-cMon. �n tne dtll'erent 
Brancnes of Forwarding, Glldlnlr, and P'lnlshlnll. Also, 
tbe ,�rt of Marbling Book. ed

�
es and Paper. By James 

�;.f����;i��' ,,���l�i��t;:'}or 1":�b!j'i1;�e 8aii"'bi�i: marbling qf .late. , 

offo;,ia'::'e��m;, �u�ft�a�fo::,��ge��s, sent by mall , free 
My new ana enlarllea CATALOGUE OF PRACTICAL oL"{) SUlENTIFIC BOOA� pages, SVo.-sent, free of 

postage, to any one who will furnisn nl& aAuro ... 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 4U6 WALNUT STREET. Bblladelphla .  

Todd &; Rafferty Machine Co. 
MANUF ACTURBRS O F  

The celeorated Greene Variable Cut-OJf Enlllne ; Lowe ', 
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kinds. Steam Pumps, Mill Gearing, ShafttngM,&c. i Silk, 
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Isrs' Tools ; for Jud80n'. GovernOR an� Stop· Valves : 
Sturtcvant Blowers ; and DUferential PullllV-Block8. 
WAREROOMS. 10 BA RCLAY ST., NEW YORK. 
WORKS. PATKRSON. NEW JERSEY. 

MURDER 
Will out ! Truth Triumphant ! Agent 
old and young, male and female, make 
more moneY" selltng ORr French and 

American JEWELRY. BOOKS & GAMES, than at any · 
thing else, Gre.test Inducements to Agents aDd pur· 
�PH��

8
io �rt

al
�Uj:esi

erm8, and fnll particulars, sent 
P. O. VICKERY, AUllus!a, Maine . 

Ladl'es canmake .5 a day In thelr own clty or towD 
, Address ELLIS M'p'G Co., Waltham, Mass. 

FOR S ALE-A large Root Pressure Blower, 
suitable for mine or tunnel veDtUatton, furnaces, 

etc . Capacity of delivery, eIghty to one bundrod tbou. Band cutilc feet of air per minute . HOLSKE MACHINE 
CO., 279 Cherry Street, New York. 

THE PRATT & WHITNEY CO., Hartford, 
d1rec�,
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and for specIal purposes, Including drop and trll! bam: mers, blacksmith stiears and Iron 8hop cranes of thor. ough construction, with full eqnlpmeot of the best 
�yg:';�r:����t':'e"f.

ts. EnqUiries tor description and 

The Handy Bicroscope 
t\r1I�tdS.��n� fb���:-�hl.?:. f���

h
ti'e���r�:dt�: t,:��g:i pocket . ITA really!;ooO thlng, just out . .-.:1I Sellt by mall l or '2 . 50. Send or descr lpttve clrcuIiii'. INDUS. TRIAL P UBLICATION CO.,  176 Broadway. New York. 

AGE N TS W ANTED-To introduce a new useful. aD d taking Tool . Mechanics preferred: C.p l tal required. $20 . Profits 25 per cent. For partlc. ulars free, address WELLS BRvS. ,  Shelburne Fan., Ms. pOCHlIG 

DROp TRE8S_ 
FOR SALE, CHEAP-Two Steam Pipe 

R.dlators and a lot of Steam PI�pe with valve •• for /leatlng purposes. Also, a lot of Gas Pipe. and other pi pe of dltlerent sizes • • hattlnl'. etc. HOLSKE MA­CHINE CU . ,  279 Cherry Street, New York. 

SALAMANDER WORKS OF WOOP BJI,I»�E, N. ;J. 
Hanuf,acturers  of all shapes and olze. of j;IRE BRICK for Fouodrle!t Boiling II1l11s. fllast Fnrnaces. Stove Work'!. Lime 1:I.\lnl. &c .  A full stock of Mc;Kenlle and other "upolas. Also Fire ClaYI and Sand constant,ly on '!8nd. Shipment. made at 'b� "nortpst ootlce. Send for Circular. OOlce & Dep .. " Foot Belllu.ne St., .Ii. Y 

HAS N O  EQUAL FOR VARI ETY, QUALITY, AND ECONOMY O F  ITS W O R K .  
""'1' (;ar Bolide ..... PI_hi&, lIIllI,., H _ _  Ude .... _h. Door and Blind lIIa .. e .... Aerleul. 

tural. Cabinet, Carrlace and W_n Wor",,_ 
HOBIZONTAL AND lTPRIGHT BORING lIIACHINES. S1JPERIOR TO A.NY IN 118E. 

PLANING AND MA7'CHING MA CHINES, and other Wood-working Machine1'Y' 

Bend for Oa.talogue a.nd Price-List. BENTEL, IIIARGEDANT &I CO., Hamilton, Ohio. 

ADVERTISERS ! Send twenty-five cents to GEO. p .  
ROWELL & ClO'l4� Park ROw. New York. for their 

PampAlel OJ """ Aunared pageB, containing lists of 3.000 
newspapers, and estimates sbowlng cost of advertising. 

MAGNETS-Permanent Steel l'tlagnetll 
of a

&
y form or size, made to order by F. C .  BEACH 
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Telegraph Instruments. 

p . i.. �r I · : N ' .� COL D  R O L L E D 
S HAF TING . 

The fact that tblt .baftlng b ... 'lI5 per cellt greater 
Itrength, a tlner tlnllh,andll truer togage,tDan any other 
In use, renders It undoubtedly the mOlt economical. We 
are also the sole manufactnrers of the C"L1IBBAT"D (JoL­
LINS PAT. COlJPLlN&. and furnlBh Pulleys. Hanger., etc., 
:t��: �Olt approved .tyI6l. J�t&'Jllt1L�t'::�::'&B£PIl-

TrJ Itreet, 2d. and 8d aveRuea, Plttsbnrgh. Pa. 
1110 S. Canal It. Chlcago. 

1F'8tocki of thll Shaftl!!C In store and lor lale by 
FULLER DANA Ii FITZ. Boston, Maes. 

GEO. PUCE Ii CO,.,121 ChambeR 'treet. R. Y. ' 
PIKRCK Ii WHALI .. S. Milwaukee. WI •.  

�LA SS MOULDS for Fruit Jars, Lamps, 
Bottles, Ink Stands.etc .. made bI H. BROOltE. 

1 yean COB. WHITS -'.ND CXNTBB STS . ,  N .Y .  For any 
tbJfin new In glass you wtll require a mould (or die) . 

PABTIOULAB ATTBNTION paid to MOULDS for 
I VENTORS. Send model or drawlnll : Inclo.e stamp . 

BLAKE'S PATENT 

Stone and Ore Breaker 
Crushes all hard and brittle substances to 
anyreqnired size. Al,o. any kind of 
STONE for RoADS and for CONOBETE, &c. 

Address BLAKE CRUSHER CO. , 
New Ha.ven. Conn. 

�HINGLEAND BARREL MACHINERY.­
Improve'" Law'll Patent SkIB Ie and Head\Jla Ma­

c R'!J simplest and IleBt In IIIle. llso
ii

shlngle Beading 
an" "tave Jolnten. Stave Eqnallzers, eadlng Plan

y
ers, 

TnrDera. &C. Addre88 TREVOR Ii Co. Lockport. N. • 

� I:: 0 �20 per day at home. Termo Free. AddrelS 
4lI'U .. 4lI' GEO. STINSON & Co •• l'ortland, Maine. 

PORTABLE STEAM ENGINES, COMBIN-
Ing the maldmum of e1Ilclency, dllrablllty and econ­

omy. with tbe minimum of weight and price. They are 
widely and favorably known. more than 1,000 being In 
1188. All warranted satisfactory 01' no sale. Descriptive 
CIrculars se¥k!iUPc!I\rJtBi&�dW�SLawrence. KMI. Wi L1bertl)' .t •• N .... York.. 

IRON BRIDGES-CLARKE, REEVES & Co., 
PH<ENIXVILLE BRIDGE WORKS. Omce, 410 Wal· 

nat Street. Phl1adelphla. Pa. 
_�:eCI��
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done on the premises. from or� to finl.hed brldg� • .  
Il lustrated Album mailed on receipt of 75 cents. 

Wood and Ir����!,!�rylJl �ather and 
Rubber Belting. Emery Wheels. Babbitt Metal. &c. 

Sturtevant Blowers. 
Of ev6i'}' lise anA deSCription constantly On aand. 

Niagara Steam P'Wmp. 
CHAS. B. H.ABDICK, 

28 Adamo It .. BrooklVll. N. Y. 

HAND SAW MILL-SELF-FEEDING.-
1 man do work of S men guaranteed. SUt S·lnch 

timber with ease. Send for Clrca lar, 
L. B. COXE & CO . •  197 Water St .• N. Y 

1874. aDd 1875 The BagleANfoot Lathe 
Oatalogues Free. APPURTENANCES. 

MachlnlltB'. Blacksmiths.' Model Makers'. Pattern ilia- Adarted to aU clalSea of wood and metal turning. &c . 
kers'. Organ Banders', Pfano Makerl ', and Tools and Wei matte, accnrate, and reUable. Fully warranted. 
Supplies for all cla .. es of MechaniCS. Send for Catalogue . W. L. CHASE &.'CO . ,  

A.  J .  WILKINSON & CO •• Booton. Mall 98, 95. 97 Liberty St. ,  New;Yerl<. 

BOILERS AND PIPES COVERED 
With .. ASBESTOS FELTING :" lave. twenty·llve per cent. In fnel. Send for clrcnlars . 

A SB B S T O S  I' B L T I R G O O M P A R Y, 
Nos. 816, 818, 820, and S22 Front street, New York. IF' Asbestos 

I
n all quantities and qualities for lale. 

"EDEOGRAPHY " A  De ... boot OD the .... . t 
• Writing by Sound; a com· 

,Jete .yatem. or Pholletic Short Hand-the shortest, moat. simple, 
easy. and comprehenlive, eua.bUng any one. in a sbort time. to report 
trial., 'peeches, sennons. &c. The Lord's Prayer is written witb 
fort,y.nine atrokes of the pen, and 140 words per minute. The unem· 
ployed should learn this art;. Price, by mall. 50 Cts. Agenta want;ed. 
Address T. W. EVANS . CO., 131 S. Seventh Street, Pbll&., Pa.. 

�'O!!a�� !��GAJ!!�!nl!�!Y �DERRICK8 & TRAVELLERS, 
THOMAS ROSi, Rutland, Vt. 

MOLDING, MORTISING 
1'ElIOllmG Ie SllAPING 

M A C H I N E S , 

BAND SAWS, 
SCROLL SAWS, PlaJlilt�H�N!.al��in[ 

RA.ILBOAD, CAB, and :A.&BJ 
OULTURAL SHOPS &c .. 

IF'Superior to a� In use. J. A. FAY & uO. 
CnIUOIl ..... TI. Ohio. 

V ICH.ABDSON, VEB,[AM &; CO. �!' Manufaeturen of the lateet ImproYeIi. PaMn' Dan­
el. and Woodworth Planing Machllies. Matching, Sa.h 
and moldlJ!g, Tenoning, Mortising, BorInJr, ShapinII'. Ver· 
tical, and CIl'Cular Be-sawing Macblnes, &w Mms, Saw 
Arbors, Scroll Sawa Railway. Cut-olf, and Rip-saw Ma. 
cblnesdlpoke and Wood TUrning Lathes, and various 
other KInds of Wood·worklng M'Bcblnery. Catalope. 
and PrIIIe lIaU I18nt 0 .. application. Jrlanllfactory, Wor· O8Itir, JIau. Wareho_ tin Liberty at. New Yorl<. 17 OTIS'. . . SAJ'lITY HOISTING . .  Machl� 

.0. ... aaoBNIf\. ",iOa. .. 
WORKING CLASS Male or Female, fSOa 
home. day or eveuln.; no capilal; 1!':t�bft'gJ'�':!n���\: able package oflrooda lent free bymal! . .Il.ddress,wltn 6c return stamp. M. YOl1N& Ii CO . •  178 Greenw lcb at . . N.Y $1500 YEARLY made by agentl In their sparemo 

ments sellIog onr 52 new articles. Sample. fo 250. CatalOgues free. All. NOVELTY Co., S02 Broadway 

THE ;JOHN HARDICK 

H���& ��E���IYr�p. 

WOOD-WORKING MACHINERY GEN­
erally. speclaltlel .. Woodwortll I'lanersand Rico· 

ardIon's Patent Im�roveQ Tenon Machines. 
Central, oom'h.f��'t tW:'d't,;rtN�IriBDsON. 

FOR SALE-Four Engine Lathes, 36 inches 
swing. geared In tace plate-one, 17� feet between 

centers, with crOSB feed and gearing for screw cutting, 
�:�b�lw����e�f[.,��,

&
m��;; �ofI�e;��r&M���iif;:.rWe-!� 

ark. N. J .  Counter shafts and steady rests complete 
with all the latnes. Used about eight montbs turning 
steel tubes of 1111001. and St. Louis Urldge. and In IIrat 
cla.s condition. Weight about 7,000 

I
bs. each. 

Also. the superior Telltln" Machine of the IIHnols 
�u..�gf';e��'a� :J��
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capacity. AIY sdd for want of further use. AppJy to 
JOHN A .  NICHOLS, Keystone Bridge Company, Plt!s­
bnrgh, Pa . 

MlDIng Machines. 
Of all .tyles and Sizes, from 600 to 10.000 Ibs. UnIversal. 
�:�in�l:fo o�:i. �3ei�'{!t�:�8fed. Ml�k��� .MILLING MACHINE CO. ,  181 Milk St. , Boston. Works 
at lIyde ParK, Mas •.  

' I  . BABO/TT VEfi4 L ,  
De&le ... . ad Ceasamerll ..., .... a __ prt_ &0 ..... .  "nufac& • .-era. VANDUZEIII '" TIfT. lOS L a4 ... CINCINNAn. 

..... Please mention thli paper .=-::---::,..-___ _ 

To Electro-Platers. 
BATTERIES, CHEMICALS, AND MATE-

. RIALS, In sets or alo
¥1i

wlth bool<s of In.tructlon-
��

n
�{:it��r�n��g ::�m1>jeld &�!'t� ::.t;n,�J!'s��aIlf�� 

trated catalollne Kent free on aDpltcation. II T II I I ' �j W R O U G HT 
1. ..L  I R O N  

BEAMS & GIRO£R S 
THE Union Iron Mills, i'm.burgh, i'll. 

The atteRtloB of Engiueers and Arcbltec'" ta caned 
to onr Improved Wrought-I",n Beams and Glrde .. (pat· 
ented) . 1n  which the compormd welds between the item 
and liang .. whlch bave proved so objectionable In the 
old mode 01 manufacturfitg, are entirely aVOided, we are 
prepared to furnlsb all slzea at terms a. favorable .leao 
be obtained elsewhere. For deacrlptlve IIthQgraph address 
CarneJr\e.K1oma .. & Co. Union lI:on Mills. PlttlbllJ'lh.Pa. 

MACHINERY !'fEW _tl N-BAND .. --
Send for Clrcnlar. � CBAa. PLA..,B , li CO. IO Veae, .t •• Hew Yorl<. 

P. BL.A.lSDBLL cl co. 
Worce8ter, Ma ••• , 

M1Innfactnrera of the Blaisdell Patent Upright Drills. 
and other llrst-elass Machinists' Tool • •  

PATENT PARALLEl. 

Machinist'S VisO, 
)[ANUPAOTUBED BY 

HARRISBURG FO UN­

D R Y  A N D  MACHIN£ 

COMPA N Y. 

Harrlsbn r", Pa. 

--<1-
IF' &nd for Clrcula,. and 

1'r'Ice LI.I. . 

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

51 Courtlandt .treet New York. 

The VICTOR 

Drill Chuck 
TRIUMPHANT 

AT 

V I B R R .4.. 
Dr Send for Circular of Ma· 

chlDlst .... d Carpenter'. Tool •. 
HUBBARD AND CURTISS 

MAN'F'G COM1ANY, 
M I D D L E T O W N ,  C O N .  

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

MACHINISTS' TOOLS 
Lathes. Plane ... , Drills. &e .. &c. 

1 8."i'" 

TRADE MARli PATENTED. 
'rhe best and cheapeR Paint in tbe 

'World for Iron , Tin or Wood. For Hale by 
the Trade everywhere. PRINCE'H METALLIC 
PAINT CO .• Manufacturers, 96 Cedar St., New Yori,. 
CAVTION.-Pllrcbasers and consllmerfl nre cau­

tioned against imit.'\tions of our :METALLIC PAINT. 
All genuine PRINCE'S META L L IC l 'A IN1' will 
bear our uamc and trade mark on each and every 
package. Bend for a circular. 

NEW It IMPROVED i'A.'I"l'ERNtI.-MA· 
ClllNISTS' TOOLB-all slze ..... t low price •• 

K. GOULD. 97 to llSN.J. R. R. Ave .. Newark. N. J .  

BOOKWAI,TER ENGINE. 
The lowest. priced good Englnc ever 
��':��g��!�:..����rFr�:,
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and afI Trimmings complete for run­
ning at low price of (boxing ex· 
cepted) : 

Horse Power . . . $250 00 
" " . . . .  300 00 
Dellv8l'ed on Cars ·at Shop • • 

JANES & FOOS, 
lOtI LIB"BTY STBB",T. NBW YORI<. 

J[ONEY -W AGl:S. To all havtng spare time; 14 to ,12 a day; something new; p1ea8ant i honorable ; large profits i no r1lks ; home or abroad: aav or evening i thousands m&k1ng money. Par. tlculars and valuable sample. free. 
Address F. M. REED, 189 8th St .• N . Y 

1832. SCHENCK'S PATENT. 1871 
WOODWORTH PLANERS 

And lie-Sawing Machines. Wood and Iron Working Ms, chlnery, Engines. BoUers, etc. JOHN B. SCHENCK'S SONS.llatteawan. N. Y. and 118 Liberty St., New York. 

ALL KINDS OF IRON AND STEEL DROP 
FORGINGS made to order. NEW ENGLAND 

OR AND MOWER CO • • Danbnry, Conn. 

© 1874 SCIENTIFIC AMERICAN, INC.
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Back Page - - - - - - - 81.00 a line. 
Inside Page - - - - - - - '13 cent. a line. 

E'(1rat>in(18 ma1/ Mad ad�,.UUment8 at the 8ame rate_ 
tne, by measu,..ment, as the letter prell8. Adverllllemenl8 

must be rece;ved at publication otllcs a8 ea,.l1/ (18 Tridav 

mornin(1 to appear £n nez' 1118ue. 

Improved Foot Lathes. 
Smal l Enldne Lathea Bmall Gear 
Cutters, H8nd Plaller. formetal Ball 
Turning Machine., Bilde Reat\'.> Foot 
Bcroll s. w.. The very be.t. "elllng 
eveT.it��eALb"-:I�J!·c��I'i.", N. H. 

In.t the article. for Artisan. or .A 'Ilateu" . 

FOR SALE, CHEAP 
AN E I GHT HORSE UPRIGHT ENJINE, In running oruer. 24 WbiLehal\ Bt.,  N. 'I. 

MAGIC LANTERNS. 
ILLUST'RATED PRICED MAN UALS, 

\�:���:::��'. vf�d . 
1
���G�;1����i�C:'

L
4t:�·����g!� 

AND SCHOOL ApPARATU� . Ma,l 1 f> d  to a ny address for 10 
ct •. eaC h .  JAMES W. QUEEN & CO., . 601 BroadN��'YOrk. 

IrU Chestn;�lr!m�hla. 

IMPROVED 1874. 
D O U B L E  A C T I N G  

BUCKE'l-PL UNGEB S��!PS 
VALLEY MACHINE COMPANY, 

Easthampton, Mass. 

m.OH PLAHBBS 
ENGINE LATHEADRILL§. &c. Bend for Prlce 'LII'. 

JlEW IIA .. AN MAl'II Uli'ACTURING 80" . New' Baven" onn" 

TANNATE OF SODA is not Patented, and 
cannot be Patented. Thoma.'. Flnld Tannate of 

Boda £8 a perfecl SUCCell8 for removing .eale from Steam 
Boilers, WITHOUT INJURING BOILER. It has removed 
Bnshels (If Seale from SIngle 801lers. thereby .avlng 
Ton. of Coal. It .ave. 20 time. Its co.t In Fnel, and 
.ave. 20 time. Its co.t In repair. of Botlers. Bold In 
BoIs. 500 lb., )S Bbl •• 250 lb., JO Bbl •. 1:/5 lb. at the low 
price of 10 rent. per pound-Ies. than one third price of 
other preparatton'\., and .uperlor to all others. Addres. 
order. to N. SPE N IJE R  THOMAS, Elmlra, N .  Y. 

:R E M O V A L . 
L. & J. W. FEUCH l' WANGER, Chemists, Importer. 

� g�g:;t �t�e�lcN�: bfJ8eF�\�O�CSt�a
t�C:E��:.et!,.t�o� 

Chur cll St" NelV York. 

P- ARl'NER WANTED-with $5000-To PATENT FOR SALE. 
he\lttate the extension of a new enterprise. Pro­

tt ts AufHci ently remunerative to �rompt an investigation 
by thry.e seeking Illve.tment. Satl.factory city refer· 
ences glven . Address 1'.  O. Box 2886, New Y ork. 

$12000 (if closed before June 1) will buy the Patent (and $1000 worth of especial 
-tool.) on 'he " Danbury Drlfi Chnck . "  Only can.e of Melling-owner has larger and m ore 

I m por'ant en terprIse o n  hand. whIch will reqnlre hi. whole attention and the above amonnt of e xtra ca.h . 
•• Tbe Danbury " I. now EVERYW HERE ackno lVledlled to be the be.t Chnck, for all purpose., ever pnt on the 
market-has had a large and rapId .ale, being a decided " take " from the lIrst. $20,000 wonld not buy It\ except 
tor rea.on. named. Can show clearly, where over 'lO.OlIO per year can be made out of I t .  the prlnclp e being 
adapted to anything, from a jeweler'. or a d ental d rtll  to a car wheel ehnck. Unless .old before June l, lt will 
not be for .ale . �'or lII u.trated descrIptive Usts and further Information, addre •• the Mannfacturer., 

F. A. HULL & CO.� 

ITwv!1 SCREW 
]fANUFA CTUR'R 

MAC H I N E  SCREWS of all de· 
scrl ptlon •• defylng competltlon In 
pri ce. and quality. SILVER ME· 
DAL ••  ExhIbition. 1852 & 1867. 

C . DM����ih��r¥. 

HOUSTON'S PATENT 

Universal Hand PlanIng 
Machine, a labor·saving 
Invell Uon, attached to 
any vI.e, to bench with 
stand and chuck, or to 
work It.elf, set to work 
In any direction In a mo· 
men t .  Up and down feed 
10 Tool ; rever.lble 8elf 
cro •• feed. Quickly .ave. 
Its C08t In hand. 01 all me· 
tal work Ing mechanIcs. J.&.OOB E .  SUITTBBLtN, 
mf'r, 60 Duane :it., N. Y.  

WIB.II B.OPS. 
10l1li W. Kason & Co .. 4S Broadway, New York. 

The slmplelt, mos' dnrable and ellecttve TURBINE WATER WHEEL 8nAl( ptrJ(p nowln use. Wlll pnmp grlUy . • or mnddy water wlthont wear or Inlury to "I./DI'�� ..... eat. Cllea".", Beat. It I parto. It cannot get out of order. 
In the telt at Holyoke In B r a  c ll  D p • 18'l2, the Hon.ton gaTe lh. n e o  • •  I 

lalgneet �rcenta .. ever 11 Pemberton Sqnare, Bo.ton, Mas •• 

DANB URY, CONN. 

WANTED-An experienced manufacturer 
of nnchemlcalled Corn Stare b .  To a .atlsfactory 

man, good wages and steady emploYD!ent will Ile RIven . 
ADPI.r, In per.on or by letter, to OWENS, LANE & 
DYER MACHINE CO .. Saint Lonl.,  Mo. 

SUPBB-RB4. TIIl\S 
Bave fnel, and .noply DRY .team. Anacbea to boilers 
or .et In .eparate furnace •• fl. WoIBULKLEY. Engineer. 118 LllI8l'ty 8t., New York. 

"D- te Fortesting OTenI, BoUer 
.. y .. _me rB. IIUel, BIu' tnrnacel, 
8uper-Heated 1'.i� OIl BtIllIBl3Ry 

W. B'C1LKLBY, 
18 LlMrt, 8t .. New York. 

J G. ROGERS & CO. , Madison, Ind., are 
• the 'ori!l1nal Introclacer. of TANNATE Oli' 

bODA for cleaning boilers. TheIr prep�ratlon of thl. 
Salt was patented May 211t, 1871. It .nece .. has led to 
many fraudnlent Imitation. against whiCh the public Is 
warn,)!I . TheIr T. B. £8 til. solid Balt "8�f--flO 1I£ltaIon. 
ONLY 1 TO � OUNO"S DAILY JI"QUIllED. Price 35c. a lb . 
Send tor boo k .  Reference. :  Remington & Bons, ilion N. Y. ; Root Steam Eng!ne Co . N. Y. ; Owens, Lane 
Dyer& Co.,Hamllton,O.; Onelda Communlty,Oneld.,N.Y 

DOwn IJi a rellableteot and 1827 Market Bt., Phlladel"hla, Pa. 
:a\t!'I:::;t otr..er::! rc ���gl�::r::�'Jf:Jg:!\�o!!I 

.. 

New Orleans. cSoTEAv. BOEILEBR AD11IPIPE(I 
lractlcal n.e I t lti everywhere 811 & 818 North Second Bt., St. Lonl., Mo. 
It�mg:::'!nn�t�:n�uPi��� :;;r;;RE;;:;;';::;;I;;:l\N' ;;;:::;;;;I;;:TE;;:;:===;::::==:::C�O' ME�::-:�-=-NY-=-=-

son's fnll report furnl.hed on . application . 8endfor Clrcu· Bavel ten to twenty per cent. CHALMERS SPENCB 
lar ' CO .. foot E. fth Bt .. N. Y. ; l202 N. 2nd Bt .. 8t. Lonlo. Mo. KimmLL • HOUBTOB 

IBON WORKS, E 1m l E G d �_---=_---:c_---::::---:-
Be

-:
IO:-::
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I.
-:IIO_IIIIn_ mery vv nee s mel) rin ers 

Made at Haverstraw, Rockland Co .. N. Y�2a��)���! �rR���s���G MONR�E Lo.�. tenths of all the brIck used In the State. Bendfor cliCnlar. ___________________ _ 

PATENTS 
The publIsoers Of the tiOIBNTIPIO AIlBRtOA.N hav" 

acted a. solicItor. of patenU In the United Btate. and 
foreign countrlesfer IRore than three quarter. of a cen· 
snry. More than FIFTY THOUBAND inventors have 
availed them.elve. of theIr .ervlce.. All patents .e· 
cured throngh thl. agency receive a epeclal notice In the 
SCIENTIFIC AXERICAN, which frequently attracts pur· 
chBsers for the patent. 

Inventions examined. and advice a. to patentability free 
Patents obtained In the beet manner, and wIth a. llt· 

tie delay as po,slble.  
Caveats prepared from either model or drawlngs, and 

lIled In the Patent Ollice at short notIce. 
Special examination. as to the patentability of Inven· 

tlons made, at the Patent Ollice, on receipt of model or 
drawing and descrlptlon ; co.t for thl • •  earch and rc· 
port, ,5. 

Trade Marks.-The necesaary papers for .ecnrlng 
protection to manufacturer. and merchants In thl. 
country anti. abroad are prepared at thl. ollice . 

De.lgn P"tent., for protecting artiSts and de.lgners 
of any new ornamental work, are quickly and cheaply 
obtained through thl. ollicc. 

Copyright. obtained. 
Foreign Patent. are .ollclted In all conntrles where 

patent laws exl.t. Pamphleto, containing the co.t and 
fnll particular., mailed on appllqatlon. 

Canada Patent •• -Canada Ie one of the best countrle. 
or patents. The co.t depends upon the length of time 

for which a patent I. de.lred. Fnll particulars by mall 
on application. 

We .hall be happy to confer with InTentors, examine 
their modeis and drawings, and a.dvlse with them ae to 
obtaIning patentl wltbont consnltatton fee. For every 
kind of Information pertainIng to patents, at home or 
abroad. 

Send for pamphlot, 110 page., containing laws and full 
direction. for obtaining patent.. Addre •• 

MUNN & CO., 
Pnbll.hers SCIENTIFIC AMERICAN, 

S7 Park Row, N. Y. 
BRUCH OFFIoB-()orner F and "til Street .. 

Washngton, D .  C .  

tit 
THE AMERICAN TWIST 
DRILL C O . ,  Woon.ocket , R .  I . , are 
now the lole owners and manufac· 
turer. of the celebrated 
DIAl(OND SOLID EXJ:RY WHERLB . Dr'" IlIu.trated Catalogue of Em· 
ery Wheel., Machinery, and Tool. 
FllEE. 

Mach i n i sts ' 
TOOLS, 

OF ALL KINDS, 
ADDRESS : 

' N'y.S�am En�ne CO. 
98 Chambers St. 

Nmv YORXo 

-E-NGINES .A..�D-BOILERS, .N ew ano. �: 
ond Hand, Portable and Statlollar}'. For deSCrl

p
p, 

tion, addre., GOODWIN & WHITE, 011 O1ty, a . 

C R I N D ST O N E S 
2 0 0 0  T O N S  O N  H A N  D .  F G u N D E [\  I E I C;  

J . E . M I TC H E l L . P H l l A .  
N O Y E ' S  MtJl l'urDlshlDgWorks 

U'lh���J:���l.!'b::�tlR:!�":u�':.�e:Jiln!:,\f.�::�,
BJM 

Pick., Water Wheel., Pnlleys and Gearing, .peclally 
adapted to lIonr mlJl.. Send for catalogue . 

J. T. NOYE & SON, Bu1l'alo N . Y. 

[MAY 2, 1874. 

.A.merlcaa Saw 00. 
NO. 1 ORR Y ST., JlEW YORK. 

]lovable-Toothed Circular BaWL 
Eccentrio Geared Power Presses. 

Addre.e JOHN A. ROEBLING'S SONS, M'f'rs, Tren · 
ton , N. J., or 117 Liberty St . New York . Wheels and 
Rope for conveying power iong distance.. Send for 
Clrenlar. 

Working Models 
ud Experimental Kaeh�JL_lletaI... or Wood, made to 
order by J. F. WEKNJi:R . ... Cente . .  t .. N. Y. 

THB ADRICAN 

Gas Carbonizing Association, 
200 BROADWA Y, NEW YORK, 

Owner. of' S. Wlaltney'" Patentll tor the U. I!l. 
DROP LIGHTS, 

eTREBT LIGHTS. 
METRE ATTACHMENTS, 

WOOD WORKmG MACHINBRY, 
�::.�::�nlc�flY:n�%�rl��:t�a't·e� �!\'!�o��� �.:'.f�N:e 
list. Factory .... at Worc�ster. Ma.. . Balesroom, at 121 Chambers & 100 Reade Btl., New York. 

SCIENTIFIC AMERICAN . 
TIlB BBBT DCllAIUCAL PAPER 

IX TIlE WORLD. 
TWEN1'Y-NINTH YEAR. 

VOLUD XXX-NEW SBRIES. 
Tbe pnbllshers of the 8CIENTIFIC AMERICAN beg 

to annonnce that on the third day of January,l874, a 
new volume commences. It will contlnne to be the aim 
of the publl.hers to render the content. of the comlnl! 
year more attractive and n.efnl than any of It I prede· 
CleBaOro. 

The BCIENTIFIC AMERICAN II devoted to the Inter 
eot. of Popular Science, the Mechanic Arts, Mannfac· 
tUres, Inventlono.Allr\cnltnre,Commeree, and the Indns, 
trial pnrsnltl generally ; and It Is valuable and In.trnc· 
tlve not only In the Work.hop and Manufactory, bnt aloo 
In tile Household, the Library, and the Readtng Room. 

To tM Mechanic and Manufactwrer ! 
No person engaged In any of the mechanical pnrsnlt. 

Ihould think of doing wlthont the SoIJ:NTIFIO AH en· 
OAll'. Every number contains from .Ix to ten engravings 
of new machines and Invention. which cannot be fonn 
In any other pnbllcatlon. 

TM beat Mechanical Paper in tM World ! 
A year'l number. contain over 800 page. and .evera 

hundred engravings of new machlnee, u.eful and nove I 
inTention., mannfactnrlng establlshmentl, tools, and 
proce.eel. 

TERMS. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  es.oo 
One copy, Ilx monthl. . . . . . . . . . . . . . . . . . . ... . . . . . . . .  1 .110 
One copy, four month .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 00 

. One copy of Selentille American for ODe year ,and 
one copyof enl!l'&Ylntr, "Men of Progre ..... .  10.00 

One copy ot SelentillcAmerican for one year ,and 
one copy of " 8c\enee Record " for 1874 . . . . .. 5.OC 

Bem1t by postal order, draft or expres ••  
The postage on the Bclentillc Amerlcaa Is live centl 

per quarter, payable at the ollice where received. Can. 
ada Bublcrlbers mnst remit, with sub.crlptlon, 2t5 cents 
extra to pay postage. 

Addres. all letters and make all POlt Omee orden and 
Itrattl pa,able to 

MU'HR '" 00., 
8'7 PAU BOW. XBW YORK. 

THE " Scientific .American " is printed with 
CHAS. ENI!: U JOHNSON & CO.'S INK. Tenth and 

Lombard Bta., Phlladelpbla, and 59 Gold St., New York . 

© 1874 SCIENTIFIC AMERICAN, INC.




