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THE DAYTON CAli PUMP. used a8 a boiler feeder. or a fire and marine pump combined, 

Our engraving represents an improved direct and double and, it is claimEd, will pump water at a temperature of 211°. 
acting steam piston pump, whicll,.it is claimed, is absolutely Either water or sleam presSUle may be used as a motive 
positive in its action, simple in construction, and econ()mical powE'r; a No.2 boil.r feeder, i. is stated, has run at 25 double 
in the use of steam. The principal feature is the mode of strokes' per minute with only 20 lbs. watf'r pressure. The 
working the IIteam valve by means of a c&m bolted on the steam cylinders are fitted with a patent m�tallic epringpack. 
piston rcd and m()vlng with it. By the shape of this ('am ing, and the water cylinders with a packing of linen rubber. 
the stroke is rendered slower at each end, thereby giving The boiler feeders are well adapted for forcing water un· 
time for the watE'r cylinder t() fill. A full str�am is thus in der great pressure or to a high elevation. One pump of this 
sUrEd, and the pump is prevented from cushioning against deecription, the manufacturers state, fed water at 210°, frOID 
the water when the cylinder is but half filled. The arrange· � a heater, against 80 lbd • .  boiler pressure, and gained a medal 
ment is such .that the �. ( • 

valve canLot be thrown 
into such a pOllition as 
to shut off steam and 
stop the pump. The 
operation of the me· 
chanism needs no fur. 
ther description, as the 
reader will readily un· 
derstand the adaptation 
of the valiouB'parts to 
each other from an in. 
sp·ctton of the annexed 
illul!tration. It wiH be 
seen that there alfi no 
dead c6nters and tbat 
the action.is absolutely 
positive. T he arrange. 
ment of the cam move· 
ment, in cOLneclion 
with the piston, causes 
the water valves to lift 
and to set easily and 
without jn, thereby 
saving the wear and 
tear of val ves and seats. 
The maximum ot speed 
is attalLed wben the 
valves are lifted and the 
water is flowing. 

The manufacturers, 
in enumerating the va· 
rious advantages of the 
appuatu�, point out es· 
pecially the simplichy 
of its constluction, 
strong and durable mao 
terial btiog uped, and 
tbe various parts so 
constructed as to be readily accessible. There are no small 
intIicate steam pa8�ages to fill up with dirt aud grease, aLd 
the wat�r valve chambers may be ea�i1y opened to reach the 
valves. The steam valve, being of the plain slide descIip
tion, is also not liable to become out of order. 

Tbe pump, it is stated, will start at any part of the stroke, 
discharging tbe cond�need water, and will lift eitber hot or 
cold water tqually well, without change of valves. It can be 

THE DAYTON CAM PUMP. 
over four competing pumps at the Cincinnati Induetri81 
Exposition, 1873. For supplying tanks at railway sta. 
tions, a compact steam boiJu is furnidbtd for driving the 
pump, the whole cost of the apparatus, it is etll,ted, be· 
ing leps than tbat neceesary to eqllip a station for pumping 
by horse power or caloric engine. The boiler is fed by meaLS 
of a plunger pump attached to tbe piston rod of tbe main 
pump. 'rhe only difference, between the.machines thus adap. 

THE HAMILTON SURFACB PLANER. 

[13 per A.nnum. 
i� alHA!o.CJf.. 

ted and thoee above described as boil!'r feEders, is tbat the 
steam cylinders are much smaller, as it requires less presslU'I 
to do the work. 

A claes of low pressure pumps is also manufactured, wbich 
can be used in connEction with a low pres8urehfating appa. 
ratus, thereby paving extra boiler and machinery. These are 
quite useful in case of fir!', 8S the areas of tbe steam cylin. 
ders are as 9 to 1 of the. water cylinders. Tlie fire pumps 
constructed on the same geveral model are adapted for uee in 
high buildings and for tbrowing water to gnat elevations. 

The maclline is well adapted fOl all tbe various uses to 
whicb steam pumps are 
applied, for emplo) mellt 
in Indust.rial establish .. 
mEnte of all kindp, and 
for lifting oils, acids, 
and. in briel, any kind 
of liquid. It is manu. 
factur.d by the Barney 
and Smith Manufactu. 
ring Company, car 
builders, Dayton, Obio, 
an old and WEill known 
concern, whose excel. 
lent reputation is, pE'r. 
haps, the btst guaran. 
tee of tbe supeliority 
of their productions. 

THE HAlltLTON SUR. 
FACE PLANER. 

The improved surface 
planer herewith i1Ius. 
trated com binI's several 
new ffatUt"s which are 
intend .. d to incl'tase its 
adaptabi:ity to a large 
exo('nt, making it (al. 
though a pOllY plantr in 
�ize) a vE'ry u�efr.l 1a 
bor lind time paving ma. 
chine. It bas ad j UllLa· 
ble tabled above lind be· 
low the cylinder, which 
enable tbe opHa1or to 
smooth and platJe mao 
telial pp.lfect:y �tra'gbt 
and out of wil,d above 
tbe ClJttfl htad. The 
matl'rial may be Rubpe. 

quently planed from five jncht's to ope fix1e'nth im'b thick 
below the cylinder, tbertby in�uri})g straight, tmootb alld 
evtn 8urfacep, or it may be �imply plated out of Wild, to a 
lhickneps, or emoot.bed off at tbe will of tbe opera'or. Tbis 
improvement enables tIll' macbine to perform a largA "ariety 
of wOlk, and allows 01 the finl�hing of piec�8 after they are 
framed together, dispensing with bench finisbing to a grea.t 
extent. 
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Two different kinds of these surface planers are manufac
tured, with or without the attachment to plane out of wind 
above the cylinder. Referring to the accompanying engrav
ings, Fig. 1 represents the surfacer, with attachment to plane 
above as well as below the cylinder. Fig. 2 represents the 
same planer without the attachment to plane above the cy
linder, and only for planing below the cutter head. Three 
sizes of each of the two machines are made, to plane 24 inch
es. 20 inches, and 16 inches wide. The difference is only in 
the width, all working parts being the same. The frame of 
the machine is strong and heavy, the joints are carefully 
planed and then bolted together, and the table is cas17 in a 
solid piece, resting on two slides and screws, which are ope
rated simultaneously by one hand wheel. An index attached 
to the table shows at a glance tht> different thicknesses to be 
planed, from five,inches down to one sixteenth of an inch. 
There are six feed rollers, made of the best wrought iron, 
four resting in the solid table. The center feed rollers, of 
which one is fluted, are close to the cutter head, so that short 
as well as long material may be planed without clipping the 
ends. The gear wheels are very strong and are covered with 
a bonnet to keep them free from dust and shavings. An ad
ju�table roller scraper is attached to the back feed roller to 
keep it free from gummy matter. The feed rollers are all ad
justable, and the front and back pressure feed rollers are kept 
down by strong spiral brass springs, which can be easily ad
justed and furnish an even yielding pressure. The pressure 
bar is also of a new construction and is held to its place and 
evenly forced down where the pressure IS needed. The cut· 
ter head has a cast steel journal, rests in self oiling boxes, 
and is made with two or three knives, as may be ordered. 
The bonnet and feed roller apron can be swung to the side so 
as to enable the operator to sharpen the knives whenever ne
cessary. The feed of the machine can be changed by a pa· 
tent differential pulley, from fast to slow or 'Vice 'Veraa, and 
started or stopped by means of a feed lever. which is of a 
new construction and very easily operated. The driving 
pulley on the cylinder is of five inches diameter and has a 
five inch face, and should make 4,000 revolutions per minute. 
The upper tables are adjustable, so that, in planing out of wind, 
a cut from 1-32 to t inch can be taken on stuff up to 24inches 
in width (the width of the cutting surface of the knives), or, 
in other words, stuff up to 24 inches in width can be planed 
out of wind, from 1·32 to t inch cut at one time, passing over 
the cutter head. 

Patented through the Scientific American Patent Agency, 
March 24 and April 7,1874. For further particulars address 
Messrs. Bentel, Margedant & Co" Hamilton, Ohio. 

but so imperfect and crude was the model, filed with the ap 
plication, that we donbt if any machine constructed like it 
was ever used. or was capable of being used practically. Yet 
as it happens that this is the first case in the Patent OlB.ce 
that shows an approximation to the modern feed motion, the 
patent has been construed by the courts to cover all styles 
of feeding devices in which the cloth can be turned around 
the neellle, or in which the cloth is fed between two clamp
ing surfaces. In view of these decisions of the courts al
though the patent was granted for an impracticable machlne, 
the Commissioner of Patents extended it for seven years; and 
Wilson, with an eye to the present application for an exten
sion, immediately sold, for the comparatively insignificant 
sum of $50,000, all his rights to Messrs. Wheeler & Potter, 
as trustees for the Wheeler & Wilson, Grover & Baker, and 
Singer companies, and it has ever �ince been held and used 
in common by those companies as their most effe;:tual instru· 
ment in monopolizing the sewing machine business, and in 
extorting millions yearly from the poorest and worst paid 
people in the land. On the strength of the small amount of 
money for which Wilson sold his patent, the combination 
now wants to have the privilege of plundering the people 
for seven years longer. In considering this sale of $50,000, 
it should be remembered that this valuable patent was not 
owned by a poor man who was obliged to sell his rights for 
a mess of pottage; the wealthy Wheeler & Wilson Ma
nufacturing Company were doing business amounting to 
millions of dollars yearly, of which three feurths were clear 
profit; the patent was sold to the presidents of the Whee
ler & Wilson and Grover & Baker companies as trustees for 
a combination of three corporations, of which the Wilson 
company was one of the most interested; that any capitalist 
conversant with the sewing machine business would gladly 
have purchased it by paying a double eagle for every dollar 
that Wilson is stated to have received; and that whoever 
owned this patent had the whole sewing machine business 
in his control, and could dictate his own terms as to royalty. 
In view of this, it is plain that the object of this sale was 
simply to form a foundation on which to apply to Congress 
for another extension to enable the owners of the patent to 
continue their extortions, and compel the poor seamstresses 
and other purchasers of sewing machines to contribute for 
another long period to the groaning coffers of these grasping 
corporations. 

A few figures will show something near the amount that 
has been wrung from the people by these cormorants. The 
Singer machine is probably the most expensive one made by 
any of these companies, and that, as we learn by a sworn 

!""" ............... _ ............... _ .. _._ ................ __ -.............................................................. _ ... ....... _ statement of 1. M. Singer, costs, on an average, $11.83 to 

��; �1\1tt;f; � �m �¥; � \Jl' 1\1t . build. Those made by the other companies referred to cost 

� �)'\'i\.-!JJ!. ).\. .J!.� "J!.i\.- )1y)'\'�",4J!. much less; but we have been unable to find any reliable or 
sworn statement of the expense of building these machines, 
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THE SEWING lIACHINE lIONOPOLISTS AGAIN AT 
WORK. 

The sewing machine ring, not content with the enormous 
sums already extorted from the people, are again attempting 
to renew their power by lobbying.a bill through Congress, 
which will extend their monopoly for sevell. years longer. 

The A. B. Wilson feed patent was granted for one of the 
first abortive attempts to make a practical sewing machine; 

and we will therefore, for the sake of argument, estimate 
them at the same price. The plainest and cheapest of these 
machines are priced at $55 dollars each. If from this we 
deduct $25 as a fair selling price (which would be considered 
an enormous profit, in any other business, on a first cost of 
$11. 83), we find that these companies have extorted from the 
people $30 on each machine they have sold, over and above 
the very liberal profit we have estimated above. These 
three companies alone, according to their sworn statements, 
sold, in 1872, 445,776 machines; and if one fourth of these 
were exported, the balance sold in the United States will 
amount to 334,332. Now multiply this by the $30 above 
the fair profit, and the product gives the enormous amount 
of $10,029,960. If, in addition to this, we deduct one fourth, 
for export, from the number of machines sold by the favored 
licensees of these companies, we have a balance of 289,788: 
and if we multiply this by the $30 as before, we have a pro
duct of $8,693,640, which, added to the above, will give us 
a grand total of $18,'723,600 as the amount extorted, mainly 
from the poorest and neediest of the people of the United 
States, in one year alone, by the operations of this ring, who, 
not content with this wholesale robbery so far, want the 
privilege of continuing it �even years longer; which will ena
ble them, without allowing for any increase of business, to 
bag the modest sum of $131,065,200, over and above an 
enormous legitimate profit. 

That the extension asked for will be for the benefit of this 
ring of capitalists, and not solely for the poor (?) inventor 
and ostensible applicant, is clearly shown by an inspection of 
the before mentioned assignment, in which it is stated that 
"I have assigned, sold, and set over, and do hereby assign, 
sl'll, and set over unto said Wheeler & Potter * * * all 
my right, title, and interest in and to the same * * * 

with all1·enewal8. reissues, and extensions thereof." 
From this it is very plain that the only object of this appli

cation is to renew the power of this formidable ring; and if 
the PQople generally do not stir themselves, this mighty in
cllbus will be fastened on them for seven years longer, as 
the best of legal talent and the most influential members of 
the "third house" have been retained to work the case 
through. The sum of $50,000 has, we are credibly informed, 
been raised as a first instalment and sent to Washington to 
be "placed where it will do the most good;" and if the peo
ple do not let their representatives know their will on this 
point, it is possible that the weighty reasons of which the 
ring is so lavish will have their usual influence, and the 
people be obliged to endure another seven yeartl' servitude 
to these wealthy extortioners; but if due efforts are made. 
the ring will undoubtedly suffer an ignominious defeat; and, 
in the course of a year or two, as soon as manufactories now 
organizing are ready with their machines, the price of these 
necessary implements will be rednced to reason!l.ble propor
tions, as machines can be built which may be sold at a good 
profit at from $15 to $20 each. 

THE DEPRESSIOll III THE IROll TRADE. 

"The iron trade," lays Mr. Samuel J. Reeves, President 
of the Iron and Ste!ll Association, and also of the Phrenix 
Iron Works, the largest establishment in the country pro 
ducing manufactured iron, "has not been so bad for fifteen 
years; and there is little prospect of improvement before the 
fall." Manufactured iron, according to the same authority 
is a drug; the demand is less than that of three months 
since. and the delay of Congress to settle the vexed question 
of the currency, the late panic, and the strikes, past and im 
pending, have, it appears, all contributed t:l produce a con 
dition of affairs, in one of the most im�Jortant branches of 
the national industry, which indicate widespread and alarm 
ing distress. 

A brief review of the course of business during the pas 
twelve months shows that, up to the summer of last year 
trade was quite brisk and iron in demand at moderate rates 
The year bid fair to be a prosperous one until the opening 
of autumn, when a falling off took place, followed by the 
financial crash which blocked business. Still trade dragged 
on until February of the present year, when, in the opin 
ion of 80mI', a very slight improvement took place, and has 
continued: others however, maintaining that such is not the 
case, and for a reason point to the fact that the demand for 
manufactured iron is far below the average. A correspond 
ent of the Tribune says that new railroad improvements are 
at a comparative standstill; railroads in operation are doing 

only a limited carrying traffic; the coal market is dull and 
fiat, and operations in improvements are not by any means 
as extended as they have been. The product of rails at 

Pittsburgh is said to be not more than one fourth the quan 

tity of the same period of last year-630 furnaces are out of 

blast in the State-and the antagonism existing between the 

Iron Manufacturers' Union, composed of capitalists on one 

hand, and the United Sons of Vulcan,of puddlers and boilers 

on the other, appears to be increasing, rendering labor trou

bles imminent, which must tend still further to complicate 

the unfortunate state of the trade. 
In Pittsburgh, the iron workers are becoming restive under 

the reduction of 20 per cent in wages since the panic, and a 
strike is impending, the result of which cannot but be ruin
ous to the interests of both sides. The leading houses are 
not running at their full capacity, and declare that is impos
sible for them to raise the rate of wages because their m�r
gins are scarcely two thirds of what they were last year. To 
those who are working at a loss,strikes are a matter of indif· 
ference; but to such operators as are striving to lift themselves 
from the effects of the panic, the closing of the works will 
bring renewed distress. 

In the eastern section of Pennsylvania, the points of dis
pute between employers and employed are the sliding scale 
of wages and arbitration. The workmen, the vast majority 
of whom belong to the union, demand that their wages be 
so adjllsted that when prices of iron advance they shall par
ticipate in the manufacturers' gains, and conversely share in 
the losses in times of depression. The employers are op
posed to thete conditions and assert their right and privilege 
to pay the men such wages as they choose. Arbitration is a 
conference between a committee for the Central Union and 
the manufacturers, which aims to settle difficulties which may 
arise before a strike is resorted to. Eastern operatives, it is 
said, dislike the unions and the established scale. West of 
the Alleghaniee; both are quite widely recognized. Thus 
affairs now stand, and it is to be hoped that an amicable set
tlement may in the end be reached, though at the present 
time none seems clearly apparent. 

The reports in the English journals show that the British 
iron trade is suffering severely from foreign competition. and 
that it is probable that the advantage of the increased im
ports to us, necessitated by the difficulties in our domestic 
prod�ctions, will be secured by continental manufacturers to 
a much greater extent than by those of England. The Iron
monger affirms that iron making in Great Britain is not only 
profitless but attended with loss. A tun of rails made in 
South Wales and delivered actually costs $70.25. while at the 
present time they are sold at from $45 to $47.50 per tun. 
The slackness of orders necessitates taking them at almost 
any price to keep the works going. 

It is also stated that never before has Belgian competition 
proved 80 severe. Bar iron from that country is offered in 
England at $52.50 per tun, which English masters could not 
furnish at less than $62.50. Iron, while admitting the 
state of affairs to be bad, predicted some time since renewed 
activity, owing to the falling prices of fuel; but in the latest 
iBBues received, the trade summary of tLat journal says that 
business is in a state of suspense, and will probably remain 
so until the prices of fuel and the wages question are again 
settled. 

••••• 
GLACIAL BElIAIlIS III CENTRAL AMERICA. 

Until quite recently it has been thought that glacial action 
on any extensive scale was altogether a northern phenomenon 
its southern limit on this continent appearing to be about the 
latit-ude of Washington and St. Louis, and in the Old World 
a line of corresponding temperature, that of Paris and 
Vienna. Lately evidence has been accumulating to prove 
the prevalence of glacial cold at the same time, not only in 
the southern hemisphere but practically over the greater paTt 
of the globe. Professor Hartt has discovered glacial drift 
all the way from Patagonia, its supposed northern limit, to 
within ten degrees of the equator; while Professor Agassiz 
claimed to have found glacial moraines under the very lint>. 
The development of glaciers north of the equator was no 
doubt equally general, since their remains are found to be 
abundant where they might have been least expected, in 
the most central part of Central America. At Libertad the 
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center of the mining region of Chontales, on the northeast
ern shore of Lake Nicaragua, the author of "The Naturalist 
in Nicaragua" observed tran8ported boulders that gave un
mistakable proofs of ice action, while in the adjoining dis
trict of Ms.tagalpa the evidences were overwhelming. All 
along the eastern flank of the sierra are ranges of boulder clay, 
some of tbem exceeding a thousand or twelve hundred feet 
in hight, made up entirely of a brown ciay mixed with angular 
and partly rounded blocks of stone derived from the higher 
mountains to the west. These ridges were particularly ob· 
served by Mr. Bell between San Rafael and Yales and north
ward to Ocotal, the capital of Segovia. A section of strata 
between Ocotal and Depilto, a small silver mining town nine 
miles nearer the boundary of Hondurs.s, shows very clearly 
the depth and importance of the glacial deposits. At Depilto 
the rock appears to be Laurentian, great, bare, rounded 
masses of bard quartzite protruding through the scanty soil, 
while the river bed is filled with enormous boulders of 
granite. like gneiss. Descending the valley the massive beds 
of q Ilartz and gneiss are soon succeeded by overlying, high
ly inclined and contorted scbists, with veins of quartz run
ning bEtween tbe laminre. About a mile below Depilto un· 
stratified beds of gravel, enclosing boulders of quartz and 
schist, begin tJ oe exposed in natural sections, which deepen 
as the river is descended, nntil at Ocotal they are from two 
to three hundred feet in depth. The undulating plain on 
which the town is built is composed of the same mate
rial. Near the town the formation is almost level, ex
cepting wbere it is worn into deep gulches by the water. 
conrses. Across the river the same gravel beds extend two 
or three miles to where a deeper deposit of gravel, with 
boulders of trap and conglomerate, overlies the schists. 

The evidence of glacial action along this valley seemed 
to Mr. Bell-with a single exception-as full and clear as 
could be found in any Welsh or Highland valley. There 
were the eame rounded and smooth masses of rock, the same 
moraine like accumulations of unstratified sand and gravel, 
the eame transported boulders that could be traced to their 
parent rock. several miles distant. The exception was doubt 
less one of observation rather than of fact. His visit was a 
h urIied one; and as he did not see auy rock near Depilto that 
had been recently bared,his failure to see any glacial scratches 
is not surprieing. 

Tbat the �avel and boulder clay formations were not due 
to floating icebergs is argued on zoological grouuds. It is 
well known tbat the faunas of the two oceans bave been dis
tinct, certainly since the miocene period. Had icebergs 
floated in the neighborhood of Ocotal (now tbree hundred 
feet above the sea) during the glacial period, the low pass 
between the Atlantic and Pacific, through the valley of the 
San J Ilan and the lake of Nicaragua, must bave been sub
merged something like twenty-eight hundred feet. That 
the faunas of the two coasts could have been kept separate 
under such circumstances it is impossible to believe. 

----__ ------44� •• � • •• __________ ___ 

DEAD SUBJECTS AND A LIVE DISCUSSION. 

If the-tali:. about cremation ever amounts to anything more 
than talk-and the present indications are that it must-it 
will afford a memorable illustration of the power of the press, 
if nothing more. 

A gentleman pot very widely known, and to most of those 
who have heard of bim somewhat unfavorably remembered 
as the suggester of the" prayer test," publisbes in a maga
zine of limited circulation a few more or less substantial rea
sons for radically changing a custom, more deeply rooted, 
perhaps, than any other in the prejudices, inherited senti
ments, religious observances, and other conservative ele
ments of Christian civilizations. The proposition is taken 
up and discussed in rapidly widening circles, and in half a 
year is a familiar topic wherever newspapers are read. Still 
more surprising: the reform is, in the main, not unfavorably 
considered, societies are organized for carrying it out; and 
in some cases, city corporations have made provisions for 
the exercise of the new rite by any so disposed. 

As might have been expected in tbe general discussion by 
all sorts of people of a subject appealing to sentiment ra
ther tban reason, there has been a vast amount of non
sense uttered on both sides. Indeed, with the coolest headed, 
it is almost impossible to consider the subject dispassion
ately the moment we cease to think of the dead abstract
ly, or as belonging to some one else, and take ourselves 
and our own dead into account. 

Burning has so long been associated with violence and 
accidAnt, and burial with the undisturbable repose which 
we have learned to look forward to under grass and flowers, 
that few can compare them calmly. And though we may 
personally think with Laurens that our bodies are too good 
for the worms, and prefer that the elements of our cast
off frames may be quickly and Burely dispersed by the 
purifying agency of fire, rather than slowly, uncertainly, 
and loathsomely by natural corruption, yet the most logi
cal among us might shrink from the sight of a wife or 
child, parent or dear friend, thrust into the furnace seven 
times heated, and beg for the 'accustomed ministrations of 
earth and air in the quiet burial ground. 

Unreasoning prejudice, it is true; but it is a power in 
the world none the less, and, like inertia in mechanics, it 
is an essential factor in all social calculations. A genera
tion must grow up familiar with the thought from child
ho"d before tbe practice of burning th" dead can have a 
more than sporadic development among us. 

Tbe greatest difficulty, or rather danger, to the proposed 
reform is the wild and offensive extravagance of some of 
its advocates. The cessation of breath does not immedi
ately convert the forms of our loved and 10Bt into" loath-

some carcasses," "carrion," or anything of that nature; 
and to demand the\r treatment as such is not likely to 
make converts to the new rite-hideous wrong, the sensi
tive may rather say-except to the limited extent of apply
ing it to its proposers. 

It is true that a lifeless body may be represented chemi
cally by a few symbolic letters and signs, which also stand 
for plant foods and manure!. It is true that the seques
tration of the bodies of our dead withdraws annually some 
hundredweights of fertilizers from our fields. But there 
are other and higher values than those quoted in tbe guano 
markets-higher to us, if not to the rabid utilitarian. Be
sides, it is slightly absurd, to say the least, for him to de
claim so earnestly against our burying, once for all, a hun
dred pounds or so of loved remains, when he deposits yearly 
in the sewers a vastly greater weight of more available fer
tilizing material, and thinks nothing of it. 

We are not opposed to cremation. Indeed there is one 
aspect of the case in which it is all but imperative; only let 
it be done decently, and with due regard to sense and sensi
bility. From a sanitary point of view, our present mode of 
disposing of our dead is anything but commendable. The 
ordinary graveyard is demonstrably dangerous to the living, 
and a source of possible poison to generations that are to 
come. Especially where the burying is rapid or unwisely 
done, as is too commonly the case, the air is tainted, and the 
underground water courses are polluted: a double evil made 
increasingly noxious by the tendency of modern society to 
congregate in cities, and consequently to accumulate great 
numbers of dead bodies within limited areas near centers of 
population. 

As for the alleged cheapness of cremation, that is a matter 
altogether doubtful and of small moment. It is true that a 
couple of dollars' worth of coal, pl"operly burnt, will speedily 
convert a corpse of average weight into a few pounds of clean 
ashes and an indefinite amount of invisible and inoffensive 
elementary gases; but funerals will be a burden none the 
less. Fashion will invade tbe pyre and the urn as surely as 
it has the cemetery and the grave; and it can be as lavish in 
expenditure in the one case as in the other. To expect that 
funeral rites will be done away with, and the possibilities of 
ostentatious grief prevented, by burning tbe dead, is to over
look some of the strongest impulses of human nature. It is 
morA likely that burning would simply add another item to 
the expense of funerals, since a few eccentrics only would 
have their ashes scattered to the winds, while the multitude 
would retain their decorated burial plots, and have ,tbeir 
ashes interred as formally as now. Indeed, if made harm· 
less by fire, we are disposed to think the cemetery, with its 
shady walks and well kept shrubbery and flowers would and 
should be retained. It is well to leave some spots sacred to 
bereavement and tender recollections of the dead. 

••••• 
OLEOMARGARIN. 

We recently published an illustrated description of the 
mode of manufacture of the oleomargarin; and so far as our 
investigation of the process by which it is made extend�, so 
long as pure caul fat is employed, the resulting product pre
sents no qualities either iu taste or smell at all offensive or 
even disagreeable. It is unquestionably, when thus made, 
superiDr to the detestably bad low grades of revamped but· 
ter which are sold to the poor from corner groceries in this 
city, and to a large extent shipped South; but if, as is as· 
serted,it be produced from soap fat and butchers' waste,then 
a more revolting ma8S could hardly be placed Ilpon our 
tables, and tbe resolution of the Exchange, condemning its 
sale, has not come too quickly. 

It has also been alleged that it has been sold for genuine 
butter, and that it has been employed as an adulterant for 
the same; hen�e the Exchange" emphatically condemns any 
process of adulteratiou or mixture and the fraudulent at
tempt to sell such product for pure butter." 

-----------4 ....... ... ' • ___________ _ 

SCIENTIFIC AND PRACTICAL INFORMATION. 

THE BAMBOO A DANGEROUS POISON. 

The Strait Time8, a Javanese journal, publishes some 
novel information on the poisonous properties of tbe bam· 
boo, which heretofore has been considered one of the most 
inoffensive of vegebbles. The natives of Java use the poi
son against their enemies, and obtain it by cutting the bam· 
boo at a joint, and detacbing from the saucer-shaped cavity, 
formed by the cane at such portions, some small black fila
ments, wbich are covered with almost imperceptible needles. 
The filaments constitute the venom, against which no rem
edy has been found to act. When swallowed, instead of pass
iog to the stomach, they appear to catch in the throat and 
work their way to the respiratory organs, where they imme· 
diately produce a violent cougb, followed by inflammation of 
the lungs. The poison, tried upon dogs, produces loss of 
appetite, severe cough, burning thirst, and gradual emacia· 
tion. The animal frothl! at the mouth, and finRlly dies by 
suffocation as if under the influence of a deleterious gas. 

FLOATING PARTICLES IN THE AIR. 

When a ray of sunlight crosses a shaded room, an immense 
number of fine particles· will be noted, apparently in suspen· 
sion therein. M. Tissandier has recently made some inves
tigations into 'the quantity of thi8 dust contained in 35'3 cu
bic feet of air, by causing that quantity of air to pass through 
a tube packed with gun cotton, which filtered out the parti
cles. He afterwards dissolved the gun cotton in ether, and 
thus was enabled to obtain the particles in a separated con· 
dition. After:a heavy rain, M. Tissandier bas collt;cted '09 
grains of dust in the above mentioned quantity of air, but 
during dry weather this proportion rose to '3 of a grain. 

With regard to the nature of the material, he found that 
about one third was. organic, another third silicious, and the 
rest composed of various substances and sulphate and oxide 
of iron. 

AN ALCOHOL AN]> VINEGAR POLYPUS. 

The Jardin d' Acclimatation of Paris was recently present-
I'd with a medusan polypus, which, on its receFtion, was 
placed in a tank of water with similar organisms. To the 
surprise of the curators of the aquaria, it was found that af
ter the lapse of twenty-four hours the creature had killed 
every other occupaut of the vessel, and remained alone in 
the midst of a quite large empty 8Pll.ce, After some specu
lation over the apparent mystery, the analysis �f the water 
was made, proving that the liquid was water no longer, but 
vinegar. The polypus, it appeared, was one of a very rare 
species of mollusk, which when placed in pure water,ha.s the 
property of changing the same into a strongly charaettlr
ized acetic solution. The animal, it is said, produces a1co· 
hoI, which it transforms into vinegar. 

EGYPTIAN BLUE. 

A remarkable and very beautiful shade of blue is noticea
ble upon many of the ancient ornaments founo. in tbe tombs 
of Egypt. Analysis sometime since proved the color to be 
formed by a combination of soda, sand, and lime, with cer
tain proportions of copper, from which I!!ubatances the Egyp
tians managed to produce three different products: first, a 
peculiar kind of red, green, and blue glass; second, a bril
liant enamel, and lastly the color to which reference is above 
made, and which was used for paintiug. By synthetical ex· 
periments, M. Peligot has suc�eded in reproducing this pe
culiar shade of blue, by heating together 73 parts of silica 
with 16 of oxide of copper, 8 of lime, and 3 of soda. The 
temperature should not exceed 8000 Fah., as, in such case, 
a valueless black product is the result. 

THE AKKAS. 

The Italian Geographical Society has recently received news 
of the death of the African explorer Miani, and also a num
ber of interesting objects forwarded to them by that traveler 
just previous to his decease. Among the curiosities were 
two African dwarfs belonging to the tribe of Akkas. These 
individuals, aged respectively 18 and 19 years, are but 28 and 
34 inches in hight, and belong to a peculiar race of people, 
tbe existence of which, first affirmed by Herodotus, has of 
late years been rediscovered by Du CbaiUu and Schwein
furth. These strange beings are of a light copper color and 
noticeable for their extreme ventral prominence and very 
thin members. The lips are very long, the cbin s!J.arply re
cedes, and the hair, though tigbtly kinked, is very long and 
abundant. Their agility is said to be remarkable in view of 
their peculiar build. 

ADULTERATION OF CHOCOLATE. 

Chocolate is one of tbose articles of food which are rarely 
sold in an unadulterated condition. These adulterations are 
so considerable that frequently the spurious chocolate is 
a ILere imitation, containing every ingredient except the 
principal one, the pure cocoa. Particularly is this the case 
with the imported material from France, a fact very evident' 
considering that the poorest chocolate is sold in that country 
at wholesale for some tbree cents a pound, wben the cocoa 
alone sells for 21 cents. The imitation chocolate is a mix
ture of cocoa shells finely pulverized, burnt flour, beef mar
row, and a little spice, and such is the compoeition of much 
of the stuff for which medals have been awarded at fairs 
and expositions. 

The purity of tbe chocolate can,however, be determined b,. 
very simple means. One part of the material to be te8ted is 
warmed with ten parts of water. The solution is allowed to 
cool; and on bein, thrown on a. blotting paper filter, leaves a 
reddieh brown deposit. The liquid should pass tbrough 
promptly and be of a clear red, having an agreeable cocoa 
taste. The material on the filter should also on being dried 
yield a light powder of very little coherence. If, however, 
the chocolate is adulterated, the liquid paeses tbrough the 
filter slowly, and is of yellowish color, having a sweet taste. 
A viscous mass remains on the paper,wbich dries slowly into 
a solid form. The more viscid the residuum, the more burnt 
flour the chocolate contains. Glucoae is frequently substi
tuted in the spurious material for cane sugar, 

••••• 
A Fortunate Inventor. 

Our readers will remem ber that not long since we devoted 
our first page to a description and illustration of Mr. E. F. 
Loiseau's machiuery for the manufacture of artificial fuel 
from coal dust, and have since freguently alluded to the 
inventor's progress in introducing the invention. We bave 
recently learned with much pleasure that Mr. Loiseau has 
disposed of the rigbt to manufacture the fuel in Great Bri
tain, under his English patents, for the sum of $60,000 gold 
and a royalty of twenty-five cents per tun when coal sells at 
from 15 tD 25 sbillings per tun in London, tbe royalty vary
ing with tbe price above or below these figures. The pllr
chasers agree to manufacture a minimum amount of 100,000 
tuns the first year (!), and after that to keep the market sup· 
plied, on failure of which tbe inventor can manufacture for 
himself. This at tbe beginning, supposing coal to sell at 
the above figures, would give the inventor the neat �ncome 
of $25,000 for the English market alone. Mr. Loiseau is 
organizing a company for the manufacture of the fuel in this 
country. 

------------.� .. � ... ------------

To GIVE IRON A TEMPER FOR CUTTING "PORPHYRY:-Make 
your iron red hot, and plunge it into water distilled from net
tles, acanthus, ana pilosella, or eille in the juice pounded out 
from these plants. 
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AN INEXHAUSTIBLE INKSTAND. 

Mr. Adolphe Teysonniere, of No. 18 King William street, 
Westminster, England, has recently patented in this coun· 
try an ingenious inkstand, which, he says, is capable of yield. 
ing ink of a uniform color and quality, for a long period, 
by the simple application thereto, from time to time, of pure 
water. 

The device, as shown in our engraving, consists of an ink· 
stand divided into t wo compartments by a perforated parti. 
tion. Acces� to both divisions is afforded by orifices above 
represented, covered with screw caps. In the smaller com· 
partment a quantity of dry coloring matter, which may be 
aniline of any color�, ink powder, ordinary ink evaporated, 
evaporated extracts of dye woodlil, soluble dyes, indigo, Prus· 
llian blue, or any other similar material, is placed, after be. 
ing enveloped in a porous bag or envelope of unsized paper. 
In the larger compartment is an inverted truncated cone, A, 
which forms the dipping cup, and the lower end of which 
rests against a sponge, which serves as a filter to keep back 

any particles of undissolved coloring matter which may es· 
cape from the envelope containing the pigment. When the 
case is thus fitted, the cover is secured in place, and the ink· 
stand is really for the market. In order to upe it, water is 
poured, through the op"ning for the purpose, into the smaller 
compartment. A portion of the coloring matter is then dis· 
sol ved, as the water thus turned into ink flows readily through 
the perforated partition and sponge, and rises sufficiently in 
thl' cone, A, to be taken up by the pen . When all the liquid 
is used , more may be made by simply adding more water, 
and this may be repoated until all the. pigment is dissolved. 

The inventor also proposes several modifications o f  the 
form represented herewith, but all are constructed on essen. 
tially the same principle. 

------------4.H.�. �---------
THE COLORADO POlATO BUG. 

The Colorado potato bug, or doryph�ra deccmlineata, a 
representation of which we herewith present, has for several 
years past made" alarming ravages in the potato crops of the 
western section of the country. Some forty years ago, it was 
known in the Rocky Mountains, where it seemed to be indige· 
nous, feeding upon the 80lanum rostratum, or wild potato. 
When tlie common tuber was introduced in that region, the 
beetle soon attacked it ; and spreading from one field to an· 
other, in 1859 it had reached a point one hundred miles west of 
Omaba. In 1861 it invaded Iowa, and, crossing the Mississippi 
in 1864-5, it has since proceeded eastward at the rate of about 
sixty miles per year ; so that it will probably re� ch the Atlan· 
tic, unless Eome means be found for its extermination, during 
1878. 

Professor Hall, of Chicago, statel that the beetle lays its 
eggs on the under side of the potato leaf. These are speedi
ly ha�ched. The larva, when full grown, is over hal! an inch 
long, very thick in the middle, and tapering towards head 
and tail. It is of a pale yellow c llor, often dusky or freckled 
on the back, with small blackiBh dots, and along each side 
are two rows of large black dots. The legs are black, and 
the head black and shining. 

I 

duce sixty millions of progeny in a single season. Various 
modes of preventing its ravages have been suggested. Brush. 
ing or shaking the larVal from the haulm into a vessel is 
sometimes tried, but this is a laborious and dangerous ope· 
ration. D usting the leaves with white hellebore powder is 
an effective remedy when it is well done ; the powder must, 
however, be freshly ground, as it loses its efficacy when kept 
too long. Paris green is also recommended, but both po w. 
ders are irritating to those applying them, while the latter is  
extremely poisonous. Birds, it  is  said, will not destroy the 
bugs, as the emanations from their crushed bodies are nox · 
ious even to human beings, and, it is said, have ca.used several 
deaths. The symptoms resemble those caused by the bite of 
the rattlesnake. The beetle has several insect enemiee, es· 
pecially some varieties of ladybird, which prey upon its eggs 
and larVal. 

There has been considerable alarm in England, lately, lest 
the pest should be imported thither in American potatoes, 
and official investigations have been made in order to deter. 
mine the " advisability of prohibiting importations of the 
vegetables:' The report, however, points out that the larVal 
of the parasite are not deposited in the tubers or conveyed 
by them, and that with the exercise of proper care no danger 
need be apprehended' from bringing American potatoes into 
the country. 

------------�.� ... ,.�.-------------

THE SHADOW SAIL. 

We extract from Land and Water the accompanying en· 
gravings of a new sail recently patented in England, and 
called the Shatlow. It seems well adapted for racing yachts, 
as it allows of a remarkably large spread of canvas. The 
fitting is, however, not American fashion ; and although when 
once distended, the sail would be of considerable assistance, 
we think that the extra quantity of gear required, and the 
cumbering of the masthead rigging with an extra Jllff, will 
hardly secure for it much favor from American yachtsmen. 
We should imagine that the plan might be so modified as to 
get rid of much of the clumsines8, particularly if the gaff, 
as our contemporary suggests, could be arranged so as to be 
easily and quickly shipped and unshipped in any kind of 
weather. 

FIG. 1. 

As represented, the gaff is attached by a gooseneck to 
iron work fitted on the foreside o f  the mast. This iron 
work projects from the mast in such a manner as to allow 
the topmast to pass through it when requiring to be housed ,  
and i s  fixed about two feet Rix inches below the hounds of 
the rigging, just above where the jaws of the mainsail rest. 
The length of the gaff is regulated by the hoist of the main. 
sail, but should, when hanging down from the gooseneck 
and in use, reach within about four feet of the deck. In 
cutters, and for the foremasts of schooners, two ha11iards are 
necessary, one on each side of the forestay ; but on tbe main· 
masts of schooners, one will be found sufficient. When the 

FIG. 2. 

The mature insect, the beetle itself, is nearly half an inch 
long and a quarter of an inch wide. Its shape is oval, very 
convex above and flat beneath ; of a hard crustaceous tex. 
ture, smooth and shining, and of a bright straw color, the 
head and thorax being sometimes tawny yellow ; head and 
thorax marked with black spots : the wing cases with black 
stripes arranged longitudinally, five on each case. The an· 
tennre are t welve· Jointed ; the first five joints are pale or 
tawny yeilow, the remaining joints black, the last j oint be· 
ing s mall , and sunk into the penultimate one. The legs are 
tawny yellow, the hips, knees, and feet being usually black. 
It requires less than a month to pass from the egg to the 
beetle state. The accompanying figure, for which we are 
indebted to the Field, is a representation of the insect on an 
enlarged scale, the line alongside showing its a�tual length. sail is not let, the gaff can be stowed either alongside the 

Where the bug once gets a footing, it speedily destroys the mast or lashed to the rigging as most convenient. The sail 

entire crop. It is believed to effect all its transformationfl in has hoops seized on it ; and when being set, these hoops are 

fifty days, so that a single pair would, if unmolested, pro slipped over the gaff before hooking on the p69.k ha.Iliards. 
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As the hoops are passed over the gaff, the throat of the sai 

is hauled up ; and when all are on, the head of the sail is 
brailed close to the mast. The gaff is then peaked up on the 
proper side of the forestay, and the boom, which is exactly 
similar to a spinnaker boom, is rigged out, and the foot of 
the sail set on it exactly in the same manner as a spinnaker. 

Fig. 1 represents the sail as it now is, or when close 
reefed. Fig. 2 ehows tbe Bail when half reefed, or while 
being set, When the sail is half reefed, the gaff will reo 

FIG. 3. 

quire more peak to set it. The sail, when fully set, is shown 
in Fig, 3, which also explaine how a topsail can be set over 
the Shadow in light winds. 

From the gaff end are fore and after guys, with which to 
brace the gaff to its proper position. When gybing, all that 
is necessary is to brail up the sail, lowenhe peak of the gaff, 
unhook the ha11iards and guys, pass it under the forestay, 
hook on again, and hoist away. of course having.first shifted 
the boom. 

. .... . 
IMPROVED LARD AND BUTTER CUTTER. 

We illuBtrate herewith a new form of spatula adapted for 
removing lard, tallow, butter, or �imilar material from the 
tub, which provides an easy mode of freeing the ladle por· 
tion from the clinging material. The device is made of 
wood, and its lower end is broadened, beveled to a sharp 
edge, and passes through an opening in the Bliding piece, A. 
To the latter is secured a bar, B, which is slotted and through 
the opening in which passes a confining sto p, C. A button 
on the upper extremity of the bar allows it to be convenient. 
ly moved. 

After the material is cu� and iil ted up upon the broad end, 
as shown in Fig. 1. the piece, A, is slid down to the extrem· 
ity, as represented in section in Fig. 2, thus pushing the lard 
off upon the receptacle placed for it, leaving it in a smooth, 
attractive shape. 

The device is simply constructed and easily operated,  and 
will doubtle�s form a convenient arrangement for the use of 
grocers, dairymen, and others. 

Patented July 30, 1872. For further particulars . address 
the inventor, Mr. W. M. Bleakley, Verplanck, N. Y. 

_ . ..  

MOTTO FOR THE TEMPERANCE CRUSADE . " HP 1 every 
one that thirsteth I" 
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STRAIN DIAGllAlIIS AND THEIR REVELATIONS. 

BY PROFE880B B. H. THUlI.TON. 

In the preceding article, a brief accoul! t was given of the 
method of fQrmation of strain diagrams, whether m ade by 
plotting the results of experiments (made as described in 
the illustrated article published in the SCIENTIFIC AMERICAN 
of January 17, 1874) or by an autographic testing machine ; 
and an explanation was given of the method of obtaining 
valuable and interesting information lly the interpretation 
of the initial portion of the diagram. 

In the figura here given are rough copies of several com. 
plete strain diagrams, produced by the autog:t'aphic torsion 
machine at the Stevens Institute of Technology, by which 
this novel internal examination of materials, and its revela
tions, can be more completely exhibited. 

The curves here shown do not exhibit the 
effect of peculiarities in the material as per
fectly as the originals, because it is neces 
sary to reduce the horizontal Ilcale very 
much in order to bring the figure into proper 
Ilhape and size to enter the columns of this 
paper. The original strain diagrams of iron 
occupy a space nearly a yard long and but 
two and a half inchell high. Those of Ilteel are 
five or six inches high. The column of 
figures at the right of the engraving repre· 
sents the maximum stress per square inch 
of section exerted upon the fibers of the 
metal by tension, when the product of the 
weight on the end of the lever by its lever
age is equal to the figure at the opposite 
end of the plate. 

Referring to the figure, the CUrVA, A, is that of 
zinc. Its form at the commencement, concave 
toward the base, shows its inelastic nature. 
Its gradual rise sho w s  that it may take a set 
under the action of the smallest forces. Its maximum hight 
is small in comparison with its companion curves, and this 
shows its weakness ; it actually h&s a strength, in tension, 
of but about, 10,000 Ibs. per square inch, and this was an un· 
usually good specimen. Breaking off at about 65°, we learn 
that its ductility is slight, the metal only stretching about 
four per cent. Tin, T,is still weaker but vastly more ductile, 
and its strain diagram runs quite off the sheet, the metal 
t wisting completf'ly around before breaking ; but its maxi
mum resistance only reaches about 5,500 lbs. per square 
inch. B is the curve of cast copper, and C, that of forged 
copper. C�>uld we follow the latter to the end, we would 
find that the specimen hai yielded through more than 500' , 
its fibera stretching to three times their original length. It 
exhibited a resistance equal to over 28,000 Ibs. per Ilquare 
inch. Its limit of elasticity, that is the point at which it 
begins to take a set nearly proportional to its distortion, is at 
a very low strain, less than 10,000 Ibs. ,  and it yields very 
considerably before it offers its maximum resistance. Its 
ductility is its most remarkable quality. Callt copper con
trasts strikingly with the forged metal. Its limit of elas
ticity occurred at about 5,000 -l bs. per square inch, its ulti
mate strength was between 12.000 and 13,000 Ibs. per square 
inch, and its elongation was but two and a half per cent. 
This piece was from carefully selected ingot copper, cast in 
dry sand at the Stevens Institut., of Technology. It, like the 
majority of the specimens here described, is therefore an un
usually good example of cast copper ; and were it of impure 
scrap, or had it been cast in green sand, its inferiority to 
forged copper would have been still more marked. Green 
sand seriously injures the metal by the production of porous 
castings, rendered spongy by vapors from the damp mold. 

Good wrought iron gives the line, D. The beginning of 
the diagram, a line nearly straight but slightly curved in a 
direction the reverse of the preceding, and inclined toward 
the left, shows plainly that this is a somewhat elastic material, 
having a little internal strain. The short stretch of nearly 
horizontal lines, which appears far more distinctly in the 
original diagram, indicated that it is a fibrous iron, well 
worked and rather hard. It takes a set at very nearly 20,000 
Ibs. per square inch, and its maximum resistance is nearly 
60,000 lbs. It finally breakii at some point beyond 240° ; its 
maximum elongation is about one half, on some lines of 
fiber. 

J rituti£it �tunitIlU. 
The effect of the presence of carbon upon the properties of 

iron is shown by the succeeding diagram�. A low steel, con
taining 0 4 per cent carbon, and produced by the Bessemer 
process, tells its story at G. The line H, is that of a Sie
mens-Martin steel, containing one half per cent or a trifle 
more of carbon, while I and J are tool steels ; K ann L are 
medium and spring steels, and M is the strain diag nm of 
double abear ated. It. is seen, at a glance, that the introduc
tion of carbon lessens the ductility of the metal, while in
creasing its strength and raising the elastic limit. The least 
ductile are the tool steels containing one per cent and up
ward of carbon. The most ductile is pure iron, containing 
no measurable qUllDtity of that element. Intermediate 
degrees of ductility are produced by intermediate proportions 
of carbon. Their strengths vary in the opposite direction, 
increasing with the dose of carbon, in a pretty regular 
proportion, which is expressed quite accurately, for unhard-

ened steel, by a formula, constructed by the writer : '1' = 
60,000 + 70,000 C, in which T represents the tenacity in 
pounds per square inch, and C, the percentage of carbon pres
ent in the given steel. In the low steels, the lack of homo
geneousness, due to porosity in the ingot, is seen to be much 
more noticeable than in the tool steels, which are rendered 
more quiet in the mold by their higher proportion of carbon 
and of manganese. 

In these high steels, the limit of elasticity, for the un
hardened, ill seen to rise to 60.000 Ibs. and the ultimate 
strength to over 120,000 lbs. per square inch. The elongation 
is reduced by the maximum dose of carbon to about one 
and a half per cent. 

N and P are the strain diagrams of white and of gray cast 
iron. The one is stiff, hard , strong and brittle, its line rising 
steadily upward without a sign of curvature or ductility 
until it tmddenly snaps, after sustaining a very heavy stress. 
The other offers barely a half as much resistance ; the curve 
bends sharply and runs a litLle way to the left, and breaks 
after the piece has twisted less than 20° ,i.ndicating a strength 
of but a half of one per cent. It has, however, five times 
the ductility of t,he white iron. 

Malleableizing the white iron. a material is obtained of 
which the line, 0, represents the characteristics. It is very 
homogeneous, has lost no strength, and has gained immense
ly in ductility. For many purposes it is better than average 
wrought iron ; and the readiness with which irregular forms 
may be made of it, if of small size, makes malleableized cast 
iron a very useful material. "Steel" castings are usually made 
of an exceptionally good quality of this metal. 

Glancing over the collection of strain diagrams, it is easy 
to select the proper kind of iron for any specified purpose. 
If mere strength is required, it is evident that the tool steelll 
are the best materials. If ductility is desired, something re
sembling Swedish iron is the proper metal. Comparing the 
qualities of several metals experimented upon with the price 
lists, we may readily determine which is cheapest for the 
specified work. When shocks are to be resisted, or blows 
sustained, strength alone is not sufficient. Tool steel is too 
brittle a material to be used in such situations, and even 
moderately hard steels were lOng ago found to be less valua
ble than moderately good inn for such purposes. That 
metal which is at once strong and ductile is the proper one 
to choose. The power of a substance to sustain live loads
its resilience-is measured by the product of its mean re o 
sistance into the distanCe) through which it stretches before 
breaking. A close approximation may be obtained Qy multi
ply ing two thirds the ultimate strength by the distance 
through which elongation takes place. The metal giving the 
highest product is the safest against rupture by blows. Of two 
metals giving equal products, choose that which is sti ong"'st. 

An area of the strain diagram measures precisely the value 
of a material to meet shocks. It is exactly proportional to 
the product j ust referred to, and its cons�ruction affords the 
only means, yet discovered, of determining resilience with 
precision. Examining the diagrams, it is seen that, except 
the very purest and most expensive wrought iron, the low 
steels excel all other materials in this respect, while they are 
stronger than any iron ; and we perceive a very excellent 
reason for the wonderfully rapid introduction of Bessemer and 
Siemens steels, in rail and machinery making, which has 
recently taken place. A Ilteel containing less than one half 
per cent carbon is not affected injuriously by changes of tem
perature, cannot be hardened, has at once great strength and 
considerable ductility, and is the best known metal,all things 
considered, to be placed wherever a structure is liable to 
severe blows and heavy strains, and therefore must be both 

On this strain diagram will be noticed two of the lines ex
hibiting elasticity. They are apparently perfectly parallel, 
a fact which proves, what had already been suspected and 
almost proved by more than one di stinguished philosopher, 
that elasticity remains unimpaired until fracture actually 
commences. Comparing the inclination of these lines, e e, 
with that of the initial part of the diagram, we find all very 
nearly of the same inclination ; and the deduction, already 
made from the slight curvature of the beginning of the dia
gram, that this iron is very slightly weakened by internal 
strain, is thus confirmed. The line, E E, shows the form of 
the terminal portion of the diagram when the metal is very 
tough and ductile, like Swedish iron, for example. With 
ordinary irons and with steel, the curve ends abruptly, as 
shown in all those here given. The diagram, F F, i� that of 
the excellent iron, referred to in the previous article as hav
ing given a curve of such b�autiful regularity. The line 
exhibits perfection in q uality by its great symmetry and 
smoothness. 'Vere it shown in exten80, it would be seen 
that the specimen only broke after a complete revolution, 
and that the metal is as remarkable for its strength and 
ductility as for its homogeneousness and purity. This is the 
specimen illustratild and described as No. 22 in the article of 
January 17, 1874. : light and strong. 

Much mor9 could be learned by the study of our strain 
diagrams , but space will not permit further examination of 
this method of molecular inspection, which physicians might 
probably term a stethoscopic examination of materials used 
in construction. Should the opportunity offer, we may, at 
some future time, be able to discuss some of the more novel 
facts which have been learned by the appjira�iQn of this new 
method and apparatus to research in a field in which much 
has been done, but in which there still remains much to be. 
discovered. 

STEVENS INSTITUTE OF TECHNOLOGY. 
_ ._ . .  

A Six Acre Rollin" Mill. 

The Phrenix Iron Company, whose great works are at Phoo 
nixville, Pa. , about a n  hour's railway ride u p  the S �buylkill 
from Philadelphia, have nearly completed a new lolling mill 
building, which is noteworthy in several respects. The Led

ger says it is believed to be the l argest single 
mill building, under one roof, in this coun
try. The ground plan covers abou t six and 
a quarter acres of ground. Its longest di
mension is nine hundred and thirty. eight 
feet. and its breadth is two hundrGd and 
ninety feet. The principal matelial of the 
building is wrought iron, the roof being 
slate. The building rests upon about two 
hundred and fifty wrought iron flange co
lumns of three eighths thicknel!s of iron, of 
the well known Ptrenixville pat tern. TheBe 
rise about thirty feet to the eaves of the roof, 
and are but eigit and a half inch£/! in diam
eter through the cylinder, and about twelve 
inches in dil>meter from the tip of one flange 
to the tip of the flange on the oppoeite side 
of the column. At a short distance they 
look very slender, considering the great ex
panse and weight of the superstructure they 
have to support, but they have been proved 

to be capable of sustaining many times the greatest weight 
or force they are ever likely to have to resist. The roof rises 
to the hight of sixty feet at the ridge, the framework bding 
exclusively of wrought iron, firmly braced and tied with rods 
and links. The furnaces, engines, and machinery will cost 
nearly a million of dollars. '1'he cost of the building wIll be 
about $280,000. 

------------�.� ..• � . .. ------------

Elongation 01' Conductors by Electricity. 

Various physicists have from time to time studied the 
modifications in the molecular state of conducting wirel!,due 
to the passage of the electric current. Wertheim arrived at 
the cOllclusion that the transmission of th (;: current m odified 
the elasticity of the conductor, but Edlund, on the contrary, 
by a long series of careful experiments, bas determined �uch 
not to be the Cllte. This latter investigator has found, how
fiver, that the elongation of the wire under the influence of 
the current is sensibly greater than the dilatation due to the 
elevation of temperature resulting from the passage of the 
electricity. T wo calculations were made of the temperature 
of the wire, one deduced from the relation previously estab
lished between the galvanic resistance of the conductor and 
its temperature, the other from the elongation of the wire 
directly measured and of its coefficient of dilatation, equally 
known. The second mode of determining the temperature 
constantly gave higher figures than the first, and M. Edlund 
therefore concluded that the current produced a special 
elongation in the conducting wire which is added to the ex . 
pansion resulting from the accession of heat. 

Quite recently M. Streintz has taken up this subject, and, 
by further investigation, lIas sought to measure accurately 
the galvanic elongation for different metals. 

The obsen"ations were made on wires 0 019 inch in diame
ter and 21 inches in length, the ends of which j nst touched 
two levers which carried mirrors placed in the prolongation 
of their axes of rotation. The divisions of a graduated 
scale were reflected in t!J.e mirrors, and thus the displacement 
of the extremities of the wires could be accurately read. All 
the wires except thoee of hard tempered steel showed a 
marked excess of expansion under the action of the current. 
which varied ,according to the different metalt<,from 11 to 27 
per cent of the dilatation of the wire under the action of 
heat alone when brought from te.e normal temperature, 68° 
Fah. , to that fixed as a limit, 131 ' 4°. 

M. Streintz sums up his res ults I\S follows : 1. The gal . 
vanic current causes no other mod ification of the elasticity 
of a conducting wire than such as results from the elevation 
of the temperature produced. 

2. Under the action of the current, the conductor expands 
more than when it is carried to the same temperature with
out the current ; tempered steel alone does not present this 
excess of dilatation. 

3. Galvanic dilatation does not manifest itself immediately 
on the closing of the current, but gradually, as does calorific 
expansion. 

4. Galvanic dilatation is not the consequence of an electro. 
dynamic repulsion, but probably results from a calorific 
polarization or an orientation of the calorific vibrations. 

• • • • 
THE superior effect of kindness over brutality, in the ma-

nagement of balky or restivEi animals, is forcibly illustrated 
in the following incident, related of one Slim Jones, who 
lived up in Orange county, N. Y. Now Sam was an enor
mous eater, and it happened that he was one day hauling a. 
load to the nearest village, when his team was stuck in a 
sand hill. Well, did Sam fret and scold his oxen or unload 
his team ? Not he. He very coolly took down his dinner 
from the lol.d and sat down and ate it, when his oxen started 
off with the relit of the load wi�hout further trouble. 
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PBOCEEDIJI GS OF THE NAT IONAL ACADEIlY OF 

SCIENCE. 

We continue our abstracts of the papers read before the 
National Academy of Science at its recent session in Wash. 
ington . Dr. E. Bessels gave some further scientific 

RESULTS OF THE POLAIUS EXPEDITION. 

It is probable, he thinks, that Smith's Sound must be re
garded as the best of the three gateways to the pole. A chan. 
nel,of almost 300 nautical miles in length and in some places 
scarcely twenty-five miles in width, separates Greenland 
from Grinnell Land and the archipelago south of it. This 
separation , as the nature of the land between 81 " and 82" 
latitude ·demonstrates, took place in a south-north direction. 
The speaker then proceeded to explain various phenomena 
which tend to confirm this view, and pointed out the truth 
that the southern end of the strait is the older as is apparent 
from the fact that the southern portion of it is evidently 
broader than the northern ; and also the fiords on the south · 
west CO\lIt of Greenland are by far more numerous and 
deeper than fllrther north. According to the theory,a warm 
eurrent mUllt have moved alon&, the east coast of America, 
and must have entered Baffin's Bay, having the full lltrength 
of an unweakened current in washing the end of that bay. 
Thereby considerable atmospheric precipitation &II rain was 
occasioned, accelerating the growth of the glaciers, which 
moved on toward the valleys, and then formed spurs. The 
fiords we must consider all the former beds of these spurs. 

What was the agency which caused the separation, we 
can only surmise. There are two probabilities : either the 
channel is a fissure which gradually widened because of 
the influence of the curren., or it has been eroded by the 
action of a glacier, the south end of which gradually melted 
down. The latter hypothesis s eems the more probable of the 
two, and we may regard the channel itBelf al formerly an 
immense fiord. But we know that the soundings of fiordll 
are usnally shallower at the mouth than at the head, while 
with Davis's Strait and its continuation exactly the reverse 
is true : the greatest depths are found at its entrance. 

In reality, nothing else could be expected. We know 
that the boMom of the North Atlantic is slowly but continu
ally sinking, and has been ever since the miocene period. 
Among other evidences is the fact that the Bermudas rest on 
a �ral foundation. 'I'his motion reaches far north and in
cl �es a part of Greenland. 

Proff!BBor Wm. Ferrel of the United Statell Coast Sllrvey 
spoke upon 

THE TIDES OF TAHITI, 

the peculiarity of which is that the solar tide is for the 
mOlt part greater than the lunar tide, although the force 
producing the latter is more than double that producing 
the former. There is only one other case of the sort in the 
world-at Courtown, Ireland. It is not, however,due to any 
exception in the general theory of the tides. Certain con
stants in the tidal expressions, which have to be determined 
by observations, are unusually large in this ease. It is yet 
impossible to specify, however, what are the irregn1ariti�s 
of ocean bottom and of coast outline which occasion the 
phenomena in this particular instance. 

In a paper on 
METAMERISM IN ORGANIC CHEMISTRY, 

Professor Wolcott Gibbs, of Harvald, presented a novel and 
valuable discovery regarding metamerism, which has never 
before been observAd in organic substances. Bodies are said 
to be metameric when they are of the same composition and 
atomic weight, but differ entirely in their properties in con
sequence of different molecular constitlltion. Professor 
Gibbs has discovered six such bodies, bearing such a relation 
to one another and to a seventh. The substance with which 
the series begins was discovered by Dr. Eidmann and is an 
exceedingly stable compound denoted by the formula : CO. 
(N H3)6' (NO')6' or two eq uivalents of cobalt,eix of ammonia, 
and six of nitric oxide. In the following formula, the am
monia is represented by A and the nitric oxide by X, for the 
sake of abridgement : 

First serles-Eidmann's discovery : 
• • • • • • • • . • • • . • • • • • . . . • • • . . . • • . . . . • • . • • • • · . CO. A6X6 
Second series-Dr. Gibbs' discovery : 

II I I  
(Co.AsX,) = 2. Co.A6X6 

IV 
(Co, A,Xs) 2 (CO.AlOX,) = 8. Co.A6X6 

II IV 
(Co.A,Xs) 3 (Co. Al.) = 4. CO.A6X6 
Third series-Dr. Gibbs' discovery : 

VI VI 

(Co.Xl.) (Co. ASX4)3 - 4. C02A6XS 
(C02Xl�) 2 (C03 AlOX2h - 5. Co.A6X6 

As each of the saltB thus obtained is bealltifully crystaline 
and perfectly well defined, and each salt of the lIecond and 
third groups gives the reactions of each constituent with per
fect distinctness, no doubt can exist as to their real chemical 
structure. 

Profellsor Alexander,of Princeton,&,&ve lome brief remarkl 
on the 

COMPARATIVE VELOCITY OF LIGHT IN AIR AND IN VACUO, 
relating to a IImall corre�tlon of the velocity of lig1i.t all de
duced from experiment. This, according to the nndulatory 
theory. mllllt be leas in atmo'pheric air than in vacuo, in the 
mverse ratio of the index of refraction of atmospheric air to 
1, that ill, as 1 to 1 -000294. The velocity then, as allcer
tahed by experimellt, nnder the air should be mcr&llled 
by just about 0'000294. ot itae1f to be equal to that m 

vacuo ; that is, to the extent, iUmost exactly of 55 mUes per 
second, a very small quantity indeed in comparison with the 
whole velocity of 185,000 miles per second ; and yet,small as 
it is-and so smull as to be below the limits of error of the 
experiments in q uestion,-it is yet very closely equal to three 
times the velocity of the earth in its orbit. 

Professor Hayden presented a general account of scientific 
explorat.ions in the west and gave a brief summary of the 
forthcoming seventh annual report of the expedition under 
his charge. Professor Silliman described the 

TELLURIC ORES OF COLORADO. 

The mineral is found on the side of a dyke some fifty feet 
in thickness, and was introduced by a plutonic invasion of 
this formation. The speaker had found that, in many in
stances, telluric ores were associated with gold, and the 
association was very unfortunate for the gold miner, as in 
one instance $3,000 worth of gold thus associated was thrown 
away (through ignorance), while the yield of the rest of the 
nre was only $40 or $50 to the tun. Profesllor Silliman 
asked Profellsor Endlich to perform an experiment, showing 
the prell8nce of tellurium by using concentrated sulphuric 
acid. A bri&,ht purple color was rapidly obtained when the 
ore was thus treated with heat in a test tube. In one IIpeci
men of these telluric ores,there was $55,000 extracted from a 
tun. 

With reference to 
THE LAWS OF CYCLONES, 

Professor Ferrel reviewed the theories of Espy and of 
Redfield, Reid and others, and re-enunciated his own views 
published several years since. 

Concerning 
THE GREAT TELESCOPE AT W ABHINGTO., 

Professor Newcomb gave lome interesting facts. The 
question is frequently asked, how does the Dew instrument 
compare with other telescopes ? This i. dl.ftl.cult to answer, 
since there are no refracting telescopel in thi. conntry of 
comparable dimensions. The question as to the comparative 
efficiency of refracting and reflecting telescopes is frequently 
raised_ It must be admitted that great reflecting telescopes 
give very variable resillts and are very apt to prove unsatis 
factory. As an instance of this, if we examine the record of 
Herschel's work, we find that nearly the whole of it was 
done with his two foot refiector ; we shall almost arrive at 
the conclusion that all the work accomplished with the four 
foot reflector might have been done with the smaller instru
ment. The same comparison of results leads us to a similar 
conclusion with regard to the four foot refle::1;or of Lassell
probably the largest ever constructed. He had under the 
clear skies of Malta made many important observations ; but 
when he took his four foot reflector there, hoping with it to 
verify his discoveries, it does not distinctly appear that he 
succeeded. Struve, after looking through the four foot tele
scope, wrote that it was not in any remarkable degree more 
powerful than his 15 inch instrument at Poltava. The only 
exception to this generalization is the fact that the four foot 
instrument of Lassell did really discover the two inner 
satellites of Uranus. Profelsor Newcomb having redis 
covered these with the new instrument, and thus verified 
Lassell's discovery, thinks that they could never be seen 
with a 15 inch refractor. In the new telescope the outer 
sato!llites of Uranus look as if of about the size that Ur8lS 
Minori8 appears to the naked eye. The smaller satellites, 
strange to say, have been best seen when the moon was 
shining, and its light was plainly apparent in the telescope ; 
the first of these appears about half as bright, and the 
second about one third as bright, as Titania. 

Ollr friends have asked whether there is difficulty in the 
Washington telescope on account of spherical aberration. 
This proves to be a very small factor ; its total amount is 
less than that produced in the lens by ordinary atmospheric 
variations of temperature-an effect which is noticed when 
work is first beglln with the instrument of an evening, but 
which rapidly wears away as the glass acquires the uniform 
temperature of the rest of the instrument. - It lleams to be 
only the rays near the edge of the glass wIdch are thus af
fected. Profepsor Newcomb has looked through many 
other refracting telescop�s, by way of comparison, and after 
full consideration believea the new instrument to be a great 
success. 

PLANETARY SATELLITES, 
Professor Alexander said, are claimed to resemble our moon 
in the coincidence of their times of rotation and revolution ; 
and that in consequence every satellite presents always 
nearly the same side to its primary. One occasion for this 
belief is found on observing the special vicissitudes which 
the light of the satellites exhibits, each specified change re o 
curring whelil they have again arrived at the same position 
in their orbits around their respective primaries. Another 
evidence is found in the remarkable phenomena of their ap 
parent loss of light on certain occasions. 

The loss of atmosr here is one of the supposable conse 
quences of those stringent conditions, as indeed M. Laplactl 
has intimated, when, after stating the distance at which the 
attractive force of the earth is in equilibrium with that of 
the moon, he adds : '.' If at this diBtance the primitive atmos
phere ol the moon had not been deprived of all elasticity, it 
would be carried to the earth, which would thus draw to 
itself. This is perhaps the reason why the moon's atmoB
phere is nearly insensible. " We may fairly inquire whether 
this has not been the case with all the satellites, and their 
common experience. 

Professor Loomlll, in a paper on the 
LA. ws OF BTOlUlB, 

explained the prOC8111! by which he computed tlIe sel&t1ve ve-
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locities of the winds, etc. , at high altitudes, such as that of 
th� signal service stations at Mount WashiDgton. coming 
to the conclusion that, at the hight of 6,000 f,et in the west
ern quadrant of a storm, the velocity of the wind is more 
than dOllble that of the storm. By another series of compu
tations he obtained the forms of the isobaric curves in at 
least 200 cases. In 55 per cent of the whole number of 
cases, the major axis of the isobar exceeded its minor axis by 
half its length ; in 80 per cent the major was double the 
minor ; in 8 per cent the major axis was at least four 
times the minor. The storms of the United States are most
ly of an oval form, with the longer axis most frequently in a 
direction about N. 40 E. About three quarters of the great 
storms originate in the extreme west. In a caBe of which 
the details wert> particularly reviewed , it seemed> .probable 
that the first development of magnitude in a storm began 
with the collision of moist air from the Pacific Ocean against 
the peaks of mountains in Oregon, resulting in heavy rain
fall. But the most remarkable fact elicited was that the 
storm, once originated and organized,traveled over the high
est mountain ranges without indicating sensible obstruction , 
proceeding eastward across the whole continent of North 
America. 

An exceedingly interesting and valuable paper on the 
mode of formation of the earth, its condition as to interior 
fluidity, and the probable limits within which it was reduced 
from a fluid state to its present condition, under the title of 
.. A Criticism on the Contractional Hypothesis of the Earth's 
Surface Changes," was read by Captain Clarence Dutton of 
the Ordnance Corps, U. S. A. Mr. James D_ Warner of 
Brooklyn read a technical paper on a new set of Bernonilli's 
numbers, which are a mathematical invention for shorten
iDg certain processes by their application to the coefficients 
of development of expanding series. 

At the conclusion of this paper,Professor Henry simply re
marked .. The Academy is now adjourned,"  and thuB the 
session ended without the passing of resolutions or any other 
of the usual formalities. 

Frell1:;ht Car • .  
To tM Editor of tM &ientijic American: 

I notice, in your issue of April 1 1 ,  an article headed " A 
Chance for Inventors," which article attracted my attention. 
Bearing as it does upon a matter of great importance, it 
ought to be called to the attention of car builders generally ; 
and whUe I am compelled to differ with the author very 
widely in many respects, I fully concur in the belief that 
there is a need of improvement in this direction. 

But where is the inventor who is able to overcome the 
the numberless difficulties that stare him straight in the 
face at every turn ? We wait for him to appear. The 
author of the article referred to seems to exhibit a wonderful 
lack of knowledge in regard to the difficulties which mUBt be 
met, when he supposes that the strength for carrying of a 
country wagon is to be placed in comI,arison with the 
strength for carrying of a freight car, and that its paying 
weight should. be, in proportion, equal to the former. 

For the past seventeen years, I have been a practical car 
builder, and have tried 8. great many experiments in build
ing very light cars, both for passengers and freight,and every 
experiment has proved a failure. Some fifteen years ago , 
box freight cars weighed only from 15,000 to 16,000 .lbs. and 
would carry 10 tuns. Thtlse cars proved to be sufficiently 
strong and durable at that time, when the railroads were 
doing only a local business, running short trains and resting 
them at almost every station (a car requires rest as well as a 
man, if it is to last long)_ Then every railroad had its cus 
under the master car builder's :lare, who watched over them 
as carefully as over his children ; and if they did not return 
when they ought, they were looked after in the same way. 
Our repairs were then very light. But since that time, the 
world has not only been revolving, but moving in other di
rections ; and today freight cars, formerly simply local car
riers, are interchanged by nearly every railroad in the United 
States, and are drawn (in trdmendous trains) thousands of 
miles, with but short stops and no rest from their loads. 

It has been said that the steam engine is subject to fits and 
IItarts, and,when attached to one of these 10Dg trains, mUBt 
of necessity teet the strength of the m.ost workmanlike and 
thoroughly built car to its utmost capacity, which would not 
be the case if only a few cars were taken. Couple even 
twelve or fourteen country wagons together, and I doubt 
very much if they will carry the load referred to (3,000 Ibll. 
to a wagon) for very long, suceessflllly. 

Box freight cars have and can now be built to weigh not 
over 12,000 lbs. , and I will guarantee to build them, not to 
exceed that weight, so that they will carry successfully 10 
tuns to the car. But th3Y must be taken in very short 
trAins, as they wouI.i be liKely to receive inj ury by sudden 
starts and stops i f  taken in long trll.ins. Consequently, as 
the rule and not the exception is long trains, we are placed 
under the necessity of building our freight cars about three 
times as strong as they were built fifteen years ago ; but the 
weight has not increased in that proportion, being only one 
or two thouland Ibs. more : we therefore have reason to ba 
thankful for this improvement alrf/ady made. 

Freight cars are subjected to very rough usage ; for exam
ple, an engineer couples his engine te a trllin of forty carll, 
and undertakes to start gently ; he lindB that this makes no 
impression on his train ; he therefore backl up with as much 
force al possible,and then,putting aU the ferce of the power 
ful machiDery to work, IItarts up again , and perhaps may re 
peat. thiI severaltimes before euoceeding. In vie1t of flh8B6 
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severe tests that our freight cars are called upon to encounter, 
I think every engineer will say that the fault is not in their 
strength, but rather)n their weakness. Wood or iro� of a 
certain dimension has a capacity of overcoming a certam re
sistance ; and when it is forceJ beyond its capacity,it breaks. 
N ow the q uestion is : In what form will a certain dimension 
of wood or iron resist the greatest force ? This can only be 
settled by constant experiment. _ 

How long would a train of country wagons stand the 
pressure above named ? I am very anxious to learn how to 
build a lighter car than I am no w building, to give me the 
same strength or power of resistance ; and have therefore 
written this for the purpose of drawing out information. 

Our box freight car bodies weigh 9 ,785 Ibs. , trnck ',"'ith 
brake,4,445 Ibs. , trnck without brake, 4,140 Ibs., total welght 
of box freight car, 18,370 Ibs. Our passenger car bodies 
weigh 27,330 Ibs. , trucks weigh 13,200 Ibs . ,  total weig?t of 
car, 40,530 lbs. The car will seat 72 passengers wlth a 
saloon and 76 without a saloon. 

NEW ENGLAND. 

---------............. ... --------
Patent Afl'air. at Washln�ton. 

To the Editor of the &ientijW American : 

The past winter has probably been one of the busiest ever 
known in the Patent Office, and the work}s still increasing, 
as will .be seen by the fact that the number of fees of all 
kinds paid in during the first three months of this year is 
'.1),528, being an increase of five hundred and twenty over 
the corresponding period of last year. 

act directing the Commissioner to examine and decide �he 
case in the same manner as a first extension, and then bnng 
their whole force to bear upon him to decidJJ favorably. At 
the two previous attempts, the application has been kicked 
out, the Congressmen being afraid to face their constitue�ts 
with the additional discredit such a palpable job would glve 
them-the Credit Mobilier and " back pay grab " being as 
much as they could hope to carry comfortably-but, by turn
ing the matter over to the Commissioner, they hope to be 
able to oblige their good friends of the sewing machine ring, 
and yet throw the blame on the former should their consti�u
ents make trouble about it. The ring hope to succeed wlth 
the Commissioner by means of a pretended sale of the first 
extension for $50,000, so as to make out that this was all the 
benefit that Wilson received from it , and that he should 
therefore have another term of seven years as a compensa
ti °u for being such a fool as to sell a patent worth millions 
for such a paltry sum. By means of this sale, and by tales of 
the hardships, sickness, and other troubles which Wilson en' 
countered in his early daye, they hope to work on the bene· 
volent heart of the Commissioner and induce him to grant 
another extension. There are some persons who even go so 
far as to say that the same weighty reasons are to be employed 
with the Commissioner that are found so efficacious with the 
lobby, but, of conrse, people who know him will not believe 
a word of this ; yet, in view of the rumor, it would give an 
ugly look to the matter to those unacquainted with him, 
should this extension pass. 

In addition to this there is the Akin & Felthausen CRse, 
which, if extended, will also cover up the sewing machine 
business completely ; but these parties, although formerly 
connected with the combination, appear to be-and I believe 
they are-working against them. They want Congress to 
extend their patent 110 that every one shall have the right to 
manufacture by paying them a .small royalty. Such an ex
tension, however, would have to be very carefully worded, 
or otherwise it would fall into the hands of the ring who 
bought of them the last extension, the assignment being so 
worded as to carry with it any fnture extension. 

Besides these extension bills and the bill!!! reorganizing the 
Patent Office several bills have been introduced into Con
gress, affecti�g inventors and patentees. ·One of these au
thorizes the payment of $100,000 yearly for ten years as pre
miums for meritorious inventions, in the sums of from one 
to ten thousand dollars. Another bill proposes t.he exten
sion of any patent for seven years on the payment of $100 

field of view, the distinguishing features of each object 
might be noted. That an object may pass through the 
zenith of any place, it5 declination-which may be found in 
the star catalogues-must be equal to the latitude of the 
place. 

The concentration of light, II.lso, would greatly facilitate 
an examination, by the comparison method, of the spectra of 
celestial objects whose illumination is feeble. These few 
facts are presented with the hope that Mr. Linton may con
tinue the experimentt! he appears to have begun. Lat him 
communicate to the SCIENTIFIC AMERICAN at some future 
time a few details of his method, whether the' results at ·  
tained were sucCQssful or otherwise. 

Amherst College, Mass. D. 
• • • • •  

The Beclalllation o C  the Colorado De.ert. 

To the Editor of the &ientific American : 
The possibility of the project of rilclaiming the Colorado 

desert by turning the Gulf of California, or the river, into it, 
will be more readily understood when it is known that the 
whole desert is interlaced with high mountain ranges, leav · 
ing the valleys between them generally at considerable ele
vations above the level of the sea. The most traveled route 
from San Bernardino to Fort Mojave, nearly along the 35 th 
parallel, shows this. After crossing the sierra at an eleva· 
tion of about 5,200 feet, we steadily descend to and along 
the Mojave river, to about 1, 100 feet above the level of the 
sea ; we tlien rise ulltil, at Marl Spring, it is above 4,000 feet ; 
and it remains at or above 4,000 feet for fnlly 40 miles, when, 
after crossing Piute creek and the Mount Newberry range, it 
de/ilcends rather rapidly to the Colorado river, at about 500 
feet elevation. Except part of the Armagozza region and 
Death Valley, north of said route (said to be the only spot in 
the United States actually below the level of the sea-by 
about 120 feet), the whole vast extent hardly shows a depres
sion below 2, 000 feet. The lofty unbroken Wahsatch moun
tain range seems to prohibit, pretty effectually, any attempt 
to tUl'D the waters of the Colorado from above the Big Canon 
of the Colorado into the desert. 

A government grant, ostensibly for that purpose, will no 
doubt benefit some interested parties speculating upon the 
monopoly of the mines embraced in the region in question ; 
but it is more than questionable whether the alleged object 
will be accomplished. R. D'H. 

Fayetteville, N. C. 
. . • � . •• ------------

The Belative Attraction oC the Earth and Sun. 

With this increase of business and the constant accumula
tion of material, such as files, drawings, models, etc. , there 
is a great necessity for more space, especially in the model 
halls. The cabinets for exhibiting the models being full 
and running over, most of them having their tops covered, 
in some cases the models are piled, one on another, until 
the lower ones are broken with the superincumbent weight. 
Unless something is done soon, the models will be in such a 
terrible confusion that it will be almost impossible to exam
ine them. The machinist is doing his best to make room by 
putting the models closer together, but this is a mere te�
porary expedient, and gives but little space. If the gallerles 
in the South Hall were completed, a large number of cabinets 
could be added, but these, it is stated, cannot be built for 
want of money, although enough has probably been wasted 
in bnilding a private conservatory over the roof of the West 
Hall to complete the galleries and have money to spare. 

From the number of applications before Congress, it would 
appear that the lobbyists are endeavoring to run another 
Patent Office in the Capitol, as the following list of cases 
now before the Committee on Patenta will show : 

by the inventor. Both of these, I believe, have been report
ed unfavorably. A third bill provides, first, that there shall 
be no more extensions ; and, secondly, that any person or cor
poration shall have the privilege of manufacturing patented 
articles by paying a certain percentage (not yet fixed) on the 

To the Editor of the &ientific American: 

In your issue bearing date March 14, I find an article from 
the pen of Mr. Ericsson, in which the subj ect of the re
lative attractions of the earth and the sun is presented in a 
most happy and satisfactory manner. Mr. Ericsson is right. 
The centrifugal force, as a factor in the calculation, was over
looked by me. 1 acknowledge my obligations to him for the 

THE CONGRESSIONAL PATENT OFFICE.-LIST OF APPLICA" selling price. OCCASIONAl,. 
TIONS FOR EXTENSIONS OF PATENTS NOW BEFORE CON-

WASHINGTON, April 30, 1874. GRESS. 
A. B. Wilson, Sewing Machines. 
McClintock Young, Harvester. 
J. Fritz, Rolling Iron . 
. r. Hazeltine, Water Wheel . 
L. Ketchum , Harvester. 
J. Nock, Inkstands. 
T. W. Mitchell, Finishing Brush Handles. 
C. W. "" illiams, Canal Locks. 
J. Wyman, Seltlng Blind Staples . 
Vinton & John, Furnaces. 
M08 es Marshall, Knitting Machine . 
J. Lilley, Surveying Instrument. 
A. Dillman, Corn Shellers. 
Rollin White, Fire Arms. 
Aki n  & Felthausen , Sewing Machines_ 
Rudolph Eickemeyer, " " 
Reynolds, Power Loom. 
A. J. Hathaway . Converting Motion. 
L. C. Chase , Buckles. 
J .  Haines, Harvester. 
H. L. Cake, Coal Screens. 
Ward, Bullet Machine. 

" Molding Shell . 
W. W. Burrell, Corn Sheller. 
H. G.  Bulkley, Kilns. 
A. Attwood, Car Wheel . 
T. R. Crobby, Wiring Blind Rods. 
A. G. Batchelder and others, Car Brake. 
J. Young. W ashing and Wringing Machine. 
J. A. Pickering, Boot Straps. 
J. H. Butterworth, Bank Locks. 
J. C. Cook, Webbing. 
R. A. Marcher. Enameling Moldings. 
Eliza W eI ' s, Forming Hat Bodies. 
A. S. Macomber, St raw Cutter. 
S .  WeU ered, Carding Machines. 
J. W. Marsh, Sewing Machine Attachment. 
W. Wickersham, Sewing Machine. 
A. J. Vandbrgrift, Grain Separator. 

In addition to these cases, I find the following names of 
parties who have applications filed, but the records do not 
show the inventions protected by their patents : S. H. 
Hodges, Henry Lill, N. Whitehall, Alpha Richardson's wid
ow and heirs, T. & L. Winans, J. Kirby, E. P. Torrey, J. G. 
Derry, and G. Wellman. 

••••• 
Stealll on the Cana", 

To the Editor of t1te &ientijW American : 

If a man, using a lever, were to place his fulcrum on water 
when he had a chance to place it on dry land, he would not 
be considered fit for a juryman. Bnt this is what inventors 
are doing in the Erie canal problem. If they would take 
one of the engines out of a boat which they are trying to run 
with a 200 tun cargo at three miles an hour, and put it on 
the tow path, it would take eighteen boats of 230 tuns each 
(4,140 tuns) two miles in an hour loaded, and go back 
light at four miles an bour, averaging on the rounq trip 
three miles. 

Trains of boats could be drawn in this way, of such a 
length and 110 frequently that the capacity of the canal would 
be equal to the number of boats that could be got through 
the locks. A train every six hours would du a business of 
nearly 4,000,000 tuns in the season, at a cost of about one 
dollar per tun, including river and harbor expenses. 

Highland, Iowa. WILLIAM SLOAN. 
• ••• • 

The lUerenrial Telescope. 

To tM Editor of the �tijW .American : 
On page 20 of the present volume of the SCIENTIFIC AMERI

CAN may be found a communication on this subject from 
Mr. John Linton, of Baltimore. In reply let me state that 
if, on account of the instability of the mercnry at the center 
of the revolving vessel, it is desired to dispense with a por
tion of the center, the loss will be only in point of illumina· 
tion ; in fact,if the mirror is large, there will be enough reflect
ing surface remaining. A diameter of three feet in the cen ' 
ter of a ten foot mirror might be dispensed with, and at the 
same time the efficiency of the mirror would not be impaired ;  
for we should lose only one eleventh of the entire reflecting 
surface. 

One plane mirror would suffice for keeping the beam of 
light, from objects out of the zenith, always vertical upon the 
mercurial surface. Its width must be equal to the diameter 
of the mercurial mirror ; and its length must be greater as 
the altitude of the object is greater. 

correction. W. B. SLAUGHTER . 
Brownville. Neb. 

Transparent Paramn. 

The paraffin of commerce 5s a colorless, translucent sub
stance, perfectly inodorous anJ tasteless. It floats on water, 
and has a density of about 0 '870, and melts at about 113° to 
149° Fah. , forming a colorless oil which, on cooling, again 
solidifies into a crystaline mass. It boils at about 698° , and 
volatilizes without decomposition. Paraffin does not absorb 
oxygen from the air, and is only slowly attacked by sulphu
ric acid, evell at the boiling point of water. It is not at all 
attacked by dilute nitric acid, and only by the strong acid 
after prolonged boiling. In fact, chlorine or any part of our 
most energetic chemicals but slowly acts upon this curious 
substance, which may be considered to be as neutral to the 
general run of chemicds as our glass vessels. Lately it has 
been discovered that if paraffin be heated for some con
siderable time in a tube sealed up, the result is a more fusi
ble paraffin, exactly similar in its apparent chemical compo. 
sition, but much more fioft and fusible-that, in fact, if the 
heat be continued for a considerable time, the paraffin being 
still under pressure, we obtain ultimately a perfectly trans
parent liquid paraffin. 

------------.......... -... ... ------------
Ascen t oC Sap In the Bark of Trees. 

One of the most cOllspicuous of thes!> jobs is the case of 
tie Wilson sewing machine, which is up before Congress for 
th· third time. This patent covers up every " roughened 
surace," " four motion " or " wheel feed," and the sewing 
maCline rings have controlled it now for twenty.one years, 
therf!>y shutting off all competition, which has enabled them 
to Wrilg millions yearly from the people ; " and yet they are 
not ha)py," but want this pretty little privilege for seven 
years hnger. It is rumored among the knowing ones that 
the pronoters of this extension expect to dispense some· 
thing nics among those who Bre disposed to help them, and 
that $50000 has already been sent down here as an 
earneet ot the good things to come. The plan proposed .. t 
present, a. near ae I can learn! III to get ()ollgre8e to pase e.n 

By actual calculation, it is found that, when the lati
tude of the object is 30°, the plane mirror must be 19 '99 feet 
lonl!', in order to reflect vertically a be!!.m of rays ten feet in 
dia�eter. If the object is 60° above the horizon, the length 
of the mirror must be 38 '64 feet. Of course it is impractica· 
ble at present to construct an accurately plane mirror of these 
dimensions ; consequently the grr.at JIlercurial concave can 
be used I)nly for the examination of objects when in the 
exact zenith. Nevertheless, its use would secure important 
results. At many available latitudes in the United States 
there a.re interest.ing eelestial.objeete which ClulmiDate in.the 
lIenith ; _and even during the ehC)rt tUae of their pusing the 

M. Fl!oivre bas recently perfonned a series of experiments 
on the mulberry, hazel nut, and cherry laurel, which he con
siders goes far to prove the fact that the substances which 
supply the food of plants have an ascending motion in the 
bark. For this pnrpose, he made perfect or imperfect an · 
nular incisions through the bark, or detached piec�s of the 
bark, to which buds were attached, or removed entire cylin
ders of bark from the trunk. The result of the experiments 
was that the buds alway s continued to develop when the 
commul1ication remained uninterrupted with the lower por
tion of the trunk ; while when this communication was com · 
pletely destroyed, the buds invariably withered away. If 
the bud was separated by a perfect annular incision, it with· 
ered the more slowly the greater its distance from the in 
cision ; and in these cases the starch disappeared entirely 
from the portions of the wood above the incision between it 
and the bud. When entire cylinders of bark with buds on 
them were removed, the buds continued to develop, and 
even produced branches bearing leaves. 

• •• • • 
A CHECK for $60,000 was recently handed the inventor of 

metalllc tips for childrens' shoes, in payment of his share in 
a reissue of the patent, which he had originally sold for 
$100. And now, with such encouragement as this, suggests 
the Commerci4& Advertiser, why cau't he win the everlasting 
,rathude of mo�her. by inventing BOme iinq Qf brll!l� heQ 
platel t�r little boTB' trou8on ? 
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THE NIAGARA DIRECT AND DOUBLE ACTING PUMP. o f  package to be filled. D D i s  a driving sbaft whicb im parts 

" Macb inery so simple in its details of construction , tbat in motion to screw sb'lfts B. B, by gear whe �IA, E. 00 el\c h 
D ew mining and oil regioll P, wbere m echanic shops are not 8cre w sbaft is placed a pair of cone friction pnlleys, F F, one 
yet opened, any man of ordi nary intelligence may be able of whicb is rigidly fixed ; the othAr �lides along the shaft on a 
to put if together and take it apart as occasion may require. " key or feather. T Il"se pulleys are kPpt in .:ontact by a lever, 
!Sud .. is the ai lll of the manufacturer in devising tbe various H, which e'dends through the table and has weights applied to 
varietips of stt am pump. many of which are doubtle8s al- it as shown. Connected with tile lever, H. is the rod, J, run 
ready familiar to O'lr readers under tbe name of Niagan, ning longit udinally undt>r the table. On the other end o f  
and a s  the work o f  M r .  C ilarles B .  Hardick, of No. 23 Adams tbis r od  is a n  adj ustable nut, K.  L L i s  a right angled 
street, Brooklyn, N. Y. graduating lever, with fulcrum at M ;  one leg of this lever, ex 

In the aDl;lPxed engraving will be found a re presentation tending up wards through the tablol, presses againat the fol
of an im proved form of one of these machines, known as lower blocks, T, T. On the other leg slide c"mpensating 
direct and double acting, for 

. 

which is claimed many ad
vantages which will doubt
less co m mend it to thoBe en
gaged in the multitude of 
industries to whit:h the 
steam pump is an indispen
sable adj unct. 

[MAY 16, 1 874. 
not,bly iu th .. ci ty of Rockford , Ill . A new watch factory it! 
Boon to be erected , the entire capital stock of wbicb, some 
$ 150,000, has been taken up by tbe citizens, and eeveral es'  
tablishments for tbe manul4c'.ure of farm implements are in 
eu 'ce8sfnl operation. E mflBon & Co. , the largest bouse in 
this business, shipped, in 1873, nearly 200 car loads of agri
cultural goods, and empl"y some 150 workmen. 

• I •• •  
Thoma. W. Bakewell. 

We regret to learn of the death of Mr. Thomas W. B&ke
well, an inventor and manufacturer quite widely kn own and 
a frequent correspondent of theBe col umns. Mr. Bakewell 

was of English hirth , but 
emigrating to this country 
at an faIly age, he took up 
his resid ence in Cincinnati, 
Ohio. At this period steam
boats were j nst appfl8.l'ing 
upon o llr Wfstern ri vers, and 
it was a problem to inventors 
to construct them to suit tbe 
requirements of shallow wa· 
ter and othpr local peculiari
ties, as well as to meet the 
demands of the large cargoes 
which tbey were r, q uired to 
transport. Entering with 
vigor into the solul.lon of the 
question , Mr. Bakewell de
vised vel!sels on improved 
plans, wbich, proving suc
cess ful , ulti uiately neces�it a· 
ted tbe erection of shops and 
shipyards. Tbe incre&fing 
business socn called tnto ex· 
i st ence n:tended facUities, 
and even tually added very 
materi b lJy to the prosperity 
of the ci ty. 

Mr. Bakewell did not con
fine his efforts, how�ver, sole
ly to boat building, but also 
erected a large mallufactorY, 
containing macbln .. ry of his 
own inv£ ntion for spin loing 
and weaving Kentucky q,emp 
for mRking cotton bagging. 
The works were esta blisbed 
in C'}vington, Ky , and 
proved h ighly pro fitable. 

So lar as is consistent with 
durability, we are told , the 
pump is cast in separa te 
parts, 80 that, in caee of ac · 
cident or breakage, tbe por
tion immed iately affected 
need only be replaced,  the 
cyl inders being separate 
from bed plate, water val ve 
chest, dischargil, and air 
chamber. This ind epen 
denco of parts i� claimt>d to 
be an im p ortant item of 
economy in severe climates 
whpre, by tbe action of trost, 
all m eta.l vessl1s are liable 
to Incture. The anange , 
meI;t of paten tE d  water 
valves is 8uch that" in caee 
of obstruc\ions f ntering the 
valve chamber through the 
Iluction pipe, they m ay be 
taken cut., cleaned.  and reo 
paired in very ehort time, 
acce�B being had to them 
throu�h Ihe bo unet on the 
val ve c�eRt I .. is only ne· 
cf Psary to remove one nut, 
as the val ves are � i m pJy four 
Ilquare pieces of metal kept 
in p1acd by tb e b 1llnet. As 
thE> valv Bs on each f Il �e pre·  THE NIAG AR A DIRECT AND DOUBLE ACTING PUMP. The subj -ct o f  our eketch 

was well known as a finiRhed 
lI�nt an ac�urately fitting 8 urhce in the seat in the chest, 
each of tile  four faces m �y be used ; and when, in thtl c'> urse 
of y eard, theee beco me w lrn away, h'l.rd b'ock �  of wood , of 
like form, it is stated, may be Ampl .yed with eq ual tadity 
aud ri l . ability. Th� valves are m ad .. o r  composition, or may 
btl f�ced w ith leatb er or vul cllQiz , d rubber. 

In t1 e ty pe of pu np ilIustraG�d, there are nl pi _ton ri ogs 
or i nteri or pars i ng, hen ce no necessity of rdmov�l of the 
oylind · r hf'ad s  Doe plunger o oeutes both cyli aders, to 
pack wb ich it is only neces .aty to un�cre w the n uta 
Ilbo w n  at the cen t er 01 the water cyli nder, sl ip the 
caps of thfl s t u ffi n g  b'lx back , i n p e rt the pack in g, 
replace tbe caps, ned the work is done. 

Tht>re is a pat· nt steam valve whicb insures tbe 
starting o f  tbp p ump , wbenever pteam is let on, with
out re ference to tbA poi n t  of stroke at wbich t1:J e pi s 
ton may be, and bence it is impoBl!i ble to set the rna· 
chin� on the center. It can , we are informed ,  b- run 
at any ra' 9 of speed , and is tbu� particularly uee tul 
in boiler ft'ed lDg , giving a certain and steady sup
p'y of water. 

For mines and quarrips,  th e msnufacturer claims 
tbe pum p  to have prove d  its8lf esp<- cially asspted. 
Sh ould it become submerged in the mine, it will 
start u ,on turning on s l eam from the boiler at the 
top of tbe sh&fl, and w ork notwitbstandi o g  tbe con
densation of st, am incid ellt to its b�i�g carried over 
f a  long a di�tance. It  h as worked , we are in for med , 

in the mines of Penn pylvania., Colorado. tltc , under 
from 15 to 40 feet of water. Finally it is well s uited 
to the pun. ping of gritty or m uddy watsr, and i8 
claimed to serve tborougbly all the p urposes to 
which steam pumps are now applied. For further 
lJ;lformation. addres8 as abon. 

.. ... . 
U1PROVED AUTOMATIC PACKING AND 

WEIGHING KACHINE. 

The invention herewith illustrated is a machine 
adapted for use by spice ma.nufacturers, in chemical 
works, tobacco fs c: ories, and in other establishmeDts 

weigh ts, P P, kept in p osition by set s �rews. Th� dra wer, 
8, s l iding under the table, catches any material that may 
drop from the tubas. 

In "p�ratiou, th� at \en1a'lt plar,es an empty pa"ka./le on form, 
C. Th� follower . block-, T, are moved up against the bottom 
of tbe package, which brings the frictioMI pulleys, F, i n  
c m tact, thus 8tartin� the scra Wl!, B ,  whicu force the ma\erial 
iato t1:Js p !l.ck. �e n the form, C, cau@in g- the folbwer block 
T, a.nd lever, L, to recede. Tile latter is brought in contact 

sch olar, and an able theoretical atJ d practlc&l mechanic. 
M any very E'XC llent p!l.per�, with rdfer�n ce to the use of 
steam and on kindred mechanical to pi cs, hne been c�ntribu
tpd by him to our columns He died at Pittsburgb, Pa. , at 
the advanced age of eighty nioe years 

------............. .. ------
I mprove ment In 'I'reatlDIt Photo.�eltat1ve •• 

W b.An, by meane of a ca.mel hair brush or otlJer wi e, iodine 
is applied to the i mage, the ato ms of m �ta1llc sil �er whh'h 

formed the picture are acted upon by the iodine, 
and aTe converted ioto iodide o f  silv· r. Now, as 
metallic silver is not. sol uble in a w. ak solution of 
cyanid e of po tassium, but a8 Iodide of silver is 
soluble , it follows that the appli.:ation of this 
men struum will in stant ly couvert iDto clear glas8 
every portion of a negative that has befn touched 
by tbe tincture of iodi ne. Its use, then, will bE 
obvious. E very thing in a nepative not dolsirable 
to be retained can be complet¥ly removed-a tree 
a house, a background ,  a restle8s baby, or anJ 
other objectionable member of a group. 

Iodine diA801ves freely in alc.)bol, ether, chloro 
form, sulpb ide of carbon, petroleum , and in Boh} 
tions of the iod ides. It is tbe latter or these that w 
recommend 8.8 a solvent when the solution is to b 
employed in acting upon a nfgative. Drop a CryE 
tal of iodine into a little wllter, and no visibl 
change ta.kes place, the water remaining clear a 
before ;  but on adding a crysta.! of iod ide of potal 
Ilium, it w:ll be found that,as soon as the latter ha 
reacbed the bottom of the vel!sel, the iodine imm 
di�tely becomes affect.td and dissolves readily, an 
the solution becomes of an intensely deep re 
color. 

where pO iVder€d or granulated material i8 p\cksd in AUTOIIATIO PACKIlIG AND .WEIGmNG lttACHINE. 

We find that if the iodine solution be thickene( 
by the addition of a small quantity of mucilage ot 
gum arabic, say a little more in pl oportion than 
is contained in common writing ink, all tendency 
to 8pread is destroyed. The solution may be ap 
plied by means of a delicate hair pencil, and in t)& 
most minute specks, lines, or stipples ; and, afer 
the clearing up application of the cyanide, tblee paper, tin ,  or bJttla,. The apparatus is constructed 

entirely of iron, is simple, and does Dot require skilled labor 
to atl end it. 

It i8 claimed to insnre uniformity of weigbts, with entire 
freedom from d ust, and d ol'S not requi re the packages to be 
cl< atl sed . The capacity of the macbine i8 only limittd by 
the Du mber of tubes nsed and the speed with which it is run. 
Us working parts will be understood from the following 
del!cription ; 

Through the hopper. A., run two horizontal screws, B, B, 
the threaded portions of whioh project through the left side, 
and their shanks through the rigbt side of the hop?er. On the 
screws are placed tin form8, C, C, corresponding to the inside 

with the adj ustable nut, K, carrying the same with it, eepa 
rating the friction cone pulleys, F, and stopping the scre ws , B, 
instantly. In packing bottles, tin cans, etc. , ferm, C. is reo 
moved a.nd the package placed on ths tubes surrounding the 
screws. 

Patented September 9, 1873. For furthAr particulars ad 
drees Stewart, Marks, Ralph , & Co. , 115 Arch Street, Phila
delphia, Pa.. , where the machine may be seen in operatIon. 

• ••• • 
New Indn.trle. In Il1lnol8. 

A correspondent of Inter Oc,ean gives some interesting in· 
formation regarding the pioneefl of Western industries, 

specks and toucbes will be found to be clea.r and sbaply 
defi ned , sh)wing that no extension has taken place.-Bitil.h 
Journal of Plwtograplt1/. 

• I •• • 

C. B. L. send us the following recipe for a cement f<t mend
ing steam boilers : Mix 2 parts of fint!ly powd ered litharge 
with 1 part of very fine sand, and one part of C;Uicklime 
which has been allowed to slack spontaneously by eJp08We to 
the air. This mixture may be kept for any length of tinle 
without injuring. In u8ing It, a portion ia mixet into pasts 
with linseel). oil, or, still better, boiled lillJM!ed oil. In this 
state it must be quickly applied , as it soon becomes hard. 

© 1874 SCIENTIFIC AMERICAN, INC



MAY 1 6, 1 874. J 
)(ODERN EGYPTIAN GARDENS. 

Only those who have viel ted Ej1ypt during the winter 
months can form any idea of the calm repose that almost in. 
variably pervades that wonderful country at that period of the 
year. The c1eer blue sky and quiescent atmmphere cause 
Buch a dreamineBS to overspread , as it were, tbe whele coun. 
try, tb at, excllpt near the cities, one may easily imagine one's 
Belf in a land of spectre palaces, villap, and mopques. The 
graceful heads of the date palm, poised calm and motionless 
in the air, relieve the towers of the country mansions of much 
of their monotony. It is winter, yet the orange trees are 
laden with golden fruit, t e jessamine, rose, and geranium 
are still in bloom. Theh 
leaves of the vine and 
other decid nous trees 
have just bpgun to turn 
red and brown, and to 
prepare to fall. 

Our illustration, for 
which we are indebted to 
The Gardp.n, is a good 
representation of a mo. 
dern Egyptian Villa and 
garden of tbe Mameluke 
period. Tbs square basin 
and stately cypress, the 
vine · embowered path, 
producing shade and 
graplls in abund ance, and 
the Ntle summer house 
or kiOfque in wbich the 
owner and his family en. 
joy the glateful weed and 
aromatic c,ffet>, are faith. 
fu1 delin e"f,jons of Egyp. 
tian gard en life. During 
tbe p ast thirtE*n years, 
gar<' t'ninll has mad e ra· 
pid progress in Egypt, the 
fn qut>nt visitft of tile Pa. 
shas, priI Ofs, and Khe . 
dive to Europe having 
given the Egyptians of 
hi/!"h rank quite a taste 
for European hOlticul. 
ture ; and gard eners from 
Evglan d, France, and 
Italy hUll been fm ployed 
in various localiHes, but 
more efpeclally in the 
neighborhood of Cairo 
and A.lexandria, to carry 
it out. 

ing of the Royal United Bprvice Institution, Mr. Griffitbs  

/lave an interesting account of the progress o f  screw naviga. 

tion , from which we sf'led the following : 
" It is generally admitted that barely 50 per cent of the 

power exerted by tbe engines is made available to propel the 

ship, by either �crew, paddle wheels, or �ny othf'r plan o f  

propulsion which haB yet been practically used, the other 50  

pf'r cent being lost in some way, to  account for which there 
are a variety of opinlonB. 

" I have for several yearB given up the Idea that any fur. 

tber improvements were to be realized by any further change 

in the configuration of the Bcrew propeller, and conse. 

3 1 1 
only cne Bcrew propelled the model ; for since one serew pro

pelled t he model from , 58 feet to 60 feet in sixty second! 

with 600 revolutions of" the screw, and with ihe iwo screws 

of tbe pame pitch togethtr, from 96 to 100 fed in the same 

time and with the same num ber of revolutions, there must, 

therefore, be at least 50 per cent more water pass through 

the tunnf'ls in the same time, and the thrust given to the 

screw ehafts must be in proportion to the quantity of water 

acted upon by the screws. 

" I had the mouth of the stern tunnel enlarged to the ex. 

t ent of 50 p2r cent, and this enlargement came below the 

keel' This it might be supposed would be an obstruction 
and cause a coneiderable 
loss of speed" but I was 
agr�eably surprised to 
find when I tried it  tha� 
I bad a gain of 20 per 
cent in speed. I hid 
found by my experi· 
ments that, as the snpp1v 
of water to the screw til 
diminhhed, the power reo 
q uired to revolve it i L .  
creases, and the speed of 

the ship dimiIlishe£ 
" There are tbree im· 

portant pointe to be con· 
sidered in screw sh ip�, 
namely, the propeller, the 
ship, and the engine. In 
the first there has ber n 
no improvements with 
regard to s peed sin CII 
1840 ; secondly, with r( �  
SPf'ct t o  the ships, the 
be3t types of  ships were 
describ"d by the old 
builders as having a 
cod's head and mack · 
ereI's tail, the len gth 
equal to three to four 
times her beam, and no 
better sea ships have 
been built than our sail. 
ing frigates of former 
days ; but since the intro. 
duction of the screw the 
shipbuilder has been ob. 
liged to arrange his plans 
to suit tbe propeller, for 
experience haR sb own the 
deeper the immersion the 
more effective tbe pro · 
peller, and c-onseq uen tly 
steamships are now being 
made with an enormous 
draft -of watf'r in pro· 
portion to the beam. The 
eel might now be tak'ln 
for tbe type of mod ern 
screw ships, which are 
made in length ten to 
fourteen timp s the beam ; 
and had it not bet>n for 
the introd uction of iron 
for build ing ehips, th e 
screw would never have 
succeeded to the extent 
it has done. This gr< at 
increase of length gives 
the shipbuilder no cbance 
of improving tbe form 
of his shi ps, from a n q ·  
val architectulal point of 
view, wbich is not the 
caee in my system, as 
wh ,tever form or type 
the ship will be best for 
sai l ing will also be the 
best for the adoption of 
bow and stern screws. 

The Gezira garden is 
the �et I m itation of an 
Englisb establi�hmf'nt in 
Eg}'pt, and it haa been 
created at an ellormOUII 
expense. Embar kments, 
artificial mounds, rock 
wOJk, and water are all 
very natnrally lntro . 
duc· d ;  good brfadtbs of 
lawn , dotted with .tree"" 
phrubp, an d parterres of  
flowers, prod uce. In tbis 
land of sunsb inE', a more 
pleasir g efJect than in our 
own cou ntry, on aCCGunt 
of the scar cily of graps in 
Egypt. To ach ieve this 
desideratum, large tanks 
or reservoirs have been 
constru cted of sufficient 
hight to 6erve the foun. 
tains and to force water 
to evny part of the gar. 
d;ln, which, during sum. 
mer, h as to be k.pt in a 
ptate o f  pelpetual irrlga. 
tion . In tb e Gezira gar. 
dtln is a magnificent col. 
lection of tropical trees
palms of many kinds , 
ficu�, cathartocarpu8, mu. 
saa, cycads, acacias and 
others too numerous to 

A MODERN EGYPTIAN VILLA AND GARDBN. 

" The great improve. 
ment in steamships duro 
ing the last thirty years 
is to be foun d in the en . 
gines, from wb ich about 
three times more indio 

m .. ntion. Among the vast variety of cl imbing plants in this 

garden, the most notable ie bouguinmUeu sputabilis, which 

grows with all the wild luxuriance of a wistara in our own 

country, and is annually covered with thousands of spikes 

of its lovely mauve colored bracts. In fl'w countries is ve· 

getation more rapid or luxuriant than in Egypt, if the irri. 

gation is attended to ; conSEquently it takes but a few years 

to havo a perfect garden. 
- - -

THE BOW ABD STEn SCREW PROPELLER. 

Mr. Robert Griffiths, of London, the well known Bcrew 

propeller man. bas lately made a discovery in the propulsion 

of vessels wh ich, he thinks, is likely to e1Iect a revolution 

in the economy of steam navigatil)n. His plan is to inclose 
the propeller in tunnels, ani to place one tunnel propeller in 

the bow and one in the litem. From practical trials made 
with small models, he concludes and as86l'ts that he obtains 

an improvement equal to nearly 50 ppr cent in the speed of 

the vessel, without increasing the power. At a recent meet 

quently turned my attention to the mode of applying it ; my 

first patent in thiB direction, obtained in 1871, was for applying 

a screw at the bow of the ship within a tunnel in combina · 

tion with the screw at the stem in the ordinary way ; I after· 

wards fout: d very great advantages in having both the bow 

and stern screws in tunnels, for which I obtained a patent in 

1872. I was much surprised to find when I doubled the 

power by applying one portion to the bow screw and the 

other to the stern screw, each within a tunnel, the speed of 

tbe model incuased nearly as the square root of the power, 

but If I doubled the power on either the bow or stern screws 

separately, 1 he speed of the model in that case iIlcreased 

only as- the cube root of the power. It is well known that 

th4t resistance to bodies propelled through the water varies aa 
the Equare of the speed, while the power rNIuired is as the 

cube. At last it occurred io me that this great advantage 

must be due to the increased quantity of water that wall 

passed through the screws within the tunnels, when both 

were at work, over what was due in the same time when 

cated power ie obtained now, with the same consumption of 

fu�l than formerly, as well as other important improve· 

ments that have befn made in this depar�ment. 

" My attention was first d rawn to the necessity of having 

bow and stern screwl', on account of the danger attending 

the employment of ships of the enormous length in propor· 

tion to their beam ; for every sailor must be well aware that, 
sho tlld an accident occur to the machinery in a heavy sea, or 

on a lee shore, there would be but a poor chance of saving 

the ship, especially if one of these long ships, with its mao 

chinery dieabled, should get into 11 trough of the sea. I ex· 

pected that the ehipowners would have readily availed tbem· 

selves o f  my Itrrangement on account of the I18.fety it offered 

to the ship and pa8sengers, and also that tbe Atlmiralty 

would have seen and promptly recognized the advantage and 

safety it would have been to the ships of war. Now tbat 

the high price "f coal is being felt by the shipowners they 

may be induced to consider whether it will not be to their 

interest, a8 well as for the protection of their passengers, to 
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adopt my system. In this paper I have confined myself to 
the advantages gained In speed or the saving of fuel by my 
system ; but I win briefly name eight other important ad van· 
tages in connection with it. (1) Thorough protection to the 
propellers. (2) Smaller screws and engines only are re
quired. (3) No vibration whatl)ver Is produced by the pro
pellers. (4) Ships so fitted can be stopped much� sooner in 
case of danger. (5) There will be no loss of speed through 
racing of the engines. (6) Greater facillty for steering and 
maneuvering. (7) �Ieater safety through dividing the power. 
(8) Ship can carry more canvas, and sail better. To eum ur
the result of my experiments, I find that to obtain the ad. 
vantages of my system the propellers must be placed in tun· 
nels, by mean s of which an extra supply of solid water will 
be kept up to the propeller, which cannot be effected in open 
water, and the extra supply of water can be obtained by 
using the bow and stern screws together, or by single screw 
ships, either at the bow or stern tunnels, by having the tun
nel mouths enlarged or bell-mouthed. It may be thought 
there would be a loss of speed through the friction of.. the 
",ater passing through the tunne1s when the ship is under 
canvas only, which, however, is not the case. " 

It is proper for us to add that Mr. Griffiths' conclusions 
appear to be based upon experiments with small models, 
which may have led to deceptive results as compared with 
trials upon ordinary vessels. The subject is one of interest 
and we shall notify any progress made by thorough and 
practical experiments. 

_____________ .�'.�'4.�-----------

Skin Graftln�. 

Dr. R. J. Levis, of the Pennsylvania Hospital, gives, in the 

Medical 1imt8, an interesting article on this subject. The 

operation of skin grafting, he says, is now conclusively ac

cepted as one of the resources of surgery. 
The utility of the transplantation of minute pieces of skin, 

to granulating surfaces, has been demonstrated in a vast 
number of instances. It is admitted that, by creating cen
ters of eccentric cicatrization on extensively ulcerated surfa
ces, the rapidity of the healing process ca

.
n be much �. 

creased. Ulcers of a chronic character, whIch have obstI
nately resisted cicatrization in a concentric direction, can be 
healed by the ingraiting of n ew centers of germination in 
the midst of the areas of ulceration. Experience has also 
shown that the procedure is applicable to plastic surgery in 
facilitating the cicatrization of surfaces denuded by gaping 
in the division of cicatrices, and in the sliding of flaps of 
integument. 

Besides the increase in the rapidity of healing, due to ex· 
tending the lines of cicatrizing edges, a decided and impor
tant physiological influence is exerted by the l'resence of the 
grafts on ulcerated surfaces. The surface of au indolent 
ulcer seems to be stimulated to renewed vital action, and the 
increased healing impulse even influences to active germi. 
nation the peripheral limits of an ulcer in which granulation 
has long entirely ceased. 

The utility of skin grafting has, in my observation, been 
in no instances more demonstratively shown than in cases of 
extensive denudation caused by destruction of skin, as in 
burns, and loss of 18.lge areas of integumen� from traumatic 
inj nries. In the case of a man whose back was extensinly 
charred at a lime kiln, while lying under the toxic influence 
of its emanations, the sloughing integument having left an 
immense area of ulceration over his dorsal and lumbar re
gions, the successful ingrafting of numero� minute pieces 
of skin healed the vast ulcer with astonishing rapidity. In 
an instance of the entire loss of the skin of a leg, caused by 
deeply burning with coal oil, which had filled a shoe and sa
turated a stocking, the healing process was by the same pro
cedure rendered a8 surprising and Atlsfactory. 

It seems now probable that amputation, which, as a final 
resource, is by surgical authority justifled in certain C&86II of 
extensive ulcers of the leg which all expedieilts have failed 
to heal, may be substituted by the simple device of skin 
grafting. 

AU of the conditions essential to IIUcceBliful skin grafting 
I have not, after extended observalioll, fully determlll� 
The most favorable condition for the development of the 
grafts ill certainly that of healthy, active gllloDulatioIt of all 
ulcer ; and the more nearly this state is approached, the great. 
er, as a rule, will be the succe ss. . 

One of the beneficial claims for skin grafting is with reo 
ference to the avoidance of the eventual contraction which 

'
disfigures, deforms, and impairs motion after extensive loss 
of integument. Observation seems to show that where cuti
fication is rapid from a number of skin·forming centers, the 
resulting cicatrix is less violently contractile in its tendency. 

For successful skin grafting, it is simply essential that a 
minute portion of skin be removed from a sound part of the 
hody of the patient, or from another individual, and placed 
on an ulcerated surface. It Is customary to take the pieces 
to be transplanted from the patient's own skin ; and I have 
generally chosen locations where the derma is thin, and not 
densely covered with cuticle, as on most of the front of the 
body, and, all a choice, trom the inner surfaces of the. arms 
and thighs. Grafts from the integuments of other individu
als develop as readily, and I have frequently practiced re
moving them from limbs amputated for traumatic injuries, 
with apparently equal success. To avoid the possibility of 
con veying Bome form of specific infection by the p rocess, it ill 
cdrtaioly, as a rule, most advisable to transplant only from 
the pa.tient's own skin. 

A graft of skin should merely consist of the simple struc
tures of cuticle and derma, and should avoid the underlying 
fatty and connective tillues. That even the whole thick
:Il.W at the denna. ia not. essential 11 demollltrat.ed by the 

fact that successful grafting has been effected by using mere 
scrapings of the cuticle, in which are contained some cells of 
the sU,lerficial or papillary layer of the derma ; but the prac· 
tice is nncertain, and has not practical merit. The thickness 
of the true skin on the front of the body, it shonld be borne 
in mind, does not average more than from a quarter to half 
a line, and this depth should never be exceeded in the re
moving of grafts. 

The operation of removing the portions of skin for graft. 
ing may be done by a knife or scissors, cutting off minute 
particles of the size to be used immediately in transplanting ; 
or by taking a larger piece which is to be afterwards subdi· 
vided. I have adopted a method, first suggested to me by 
Dr. C. H. Thomas, of Philadelphia, which, for simplicity, 
convenience, painlessness, and effectiveness, may well dis
place all others. 

It consists, as seen in the illustration, in merely penetra
ting the cuticle with a very delicate sewing needle, elevating 
a small point, and shaving off the minute elevation of cuticle 
and upper stratum of derma with a very sharp knife. The 
ss.me may be accomplished , but hardly in so perfect and 
painless manner, by using fine scissors for the excision of 
the portion transfixed . 

The operation, if properly performed, should be free from 
really painful sensation, and patients never object to its most 
frequent repetition. I have frequently done it without more 
than a tint of discoloration from blood, and blood need never 
actually flow from the very minute wound. 

SKIN GRAFTING. 

The graft is then immediately pushed from the point of 
the needle, and placed on the surface of the ulcer, the only 
care being to lay it with its epidermic . surface upward. The 
graft need not be inserted into the granula.ing surface by 
making a wound for its reception, as has been advised and 
practiced, for lIuch puncture allows a flow of blood that may 
elevate the graft from contact with the granulations. 

As simpls adhssion of the graft is all that is desirable. I 
have sometimes, with large and actively secreting surfaces, 
allowed tlrem to be exposed to the desiccating in1luence of 
the atmosphere, so that the secretion may become viscid and 
hold the transplanted particles surely in position. To faclli 
tate the same obj ect of fixation after the grafts are deposited, 
I have occasionally allowed the ulcerated surface to remain 
uncoveled until they became well agglutinated to it. 

All actlve medication to the ulcer should be avoided, 
and the surface of ulceration be simply covered with a light 
pressing, for protection from disturbingin1luences. For thiB 
purpose the ulcer may be covered with a piece of muslin, sa 
turated with oil or covered with cerate, or it may be merely 
protected with the waxed tissue paper, such as is extensively 
used for general purposes of a dressing in the Pennsylvania 
Hospital. 
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cers they may be distribu�ed at short intervals, both central
ly and near the periphery. Those near the circumference 
will stretch their granulations outward and stimulate the 
borders of the ulcer to activity ; and with regard to the ad. 
vantage of centrally located grafts, it will be well to remem. 
ber their importance with reference to the difficulty often 
experienced in eventually healing the last of a chronic ulcer. 
A large ulcer, on which successful grafting has been per
formed, will soon present islets, from which cicatrization 
progresses in directions of the nearest healing: points, until 
all are joined by an interlacement of newly formed tissue. 

NEW BOOKS AND PUBLICATIONS. 
A H-,\ND BOOK OF THE LOCOMOTIVE, including the Construc

tIOn and Management of Locomotive Engines and Boil 
ers. With Illustrations. By Stephen Roper, Engineer: 
Philadelphia : "

Claxton, Remsen and Haffelfinger, 624-
626 & 628 Market street. 

The author of thIs work very truly belleves that In a book as In 1\ clock 
any complfcation of its mactlnery bas a tendency to lmpair

'
it8 U8efnlnes� 

and affect Its rellablllty. Hence, In prepari n g  a book whIch Is Intended to 
be a gnlde for the practlcal locomotlvc engIneer, be avoids " mathematical 
problems and entangling formul.,," an<l offers a pocket volume, full of In· 
formation, theoretical as well as practical, sncclnctly Bnd clearly con. 
densed. There are chapters on heat, combustion, water, air, gases, and 
.team ; othel's fln the construction of the locomotive and of Its varI ous 
parts, entered Into wIth consIderable detail. ; Instructions for the care an<l 
management of boilers and engines, tables of strength of materials, and 
useful practical hints for the guidance of the engineer. In brief, the 
volume Is,  as Its name Indlcates, a band book to which tbe locomotive m e ·  
chanlc can turn f o r  Information regarding almost every branch of hi s  
trade. It I s  neatly illustrated a n d  bound In morocco, ln convenient pocke t 
book form . 

Invention. Patented In England by Amerloan •• 
[Compiled from the CommISSioners of Patents' Journal .] 

From April 7 to April 18. 1874, Inclusive. 
EL .. OTRIC LWHT.-M. Day. Mansfield, Ohi o .  
F ..... T"L"GBAPlI .-J .  H .  Guest, Brooklyn, N .  Y .  
FOOD FBO>l MILK .-B .  Smith, S a n  Francisco. Cal . 

IRON, STEBL, AND FURNAOB -J. Henderson , N e w  York city. 
MBTAL RoLLING MAOBINB . -H .  W. Hayden ,  Waterbury, Conn . 
OIL STov" .-J. H. Thorp, New York city. 
SOL .. SCR .. WING MAOHIN .. . -J. Mundell et aI., PhiladelphIa, Pa . 
WAT .. B CLOS .. T BA8IN .-J. B1lrns , New York ci ty, et al. 
WAT .. B M .. T .. B.-H. F .  Read, Brooklyn , N. Y. 
WATBB M .. T .. R.-J .  S .  Swan d al .. Kanawha, W. Va. 

Improved Railroad "'hlnal. 
Jane D .  Evans, Welt Chester, Pa., executrix of Henry S .  EvaDs, de

ceased.-Thls I s  an Improved rallroad Signal. so constructed that the ad
vancIng train will Itself set the sIgnals to Indicate Its approach and de· 
parture. Two paIrs of Inclined bara are pivoted at the sIdes of one of the 
ra\ls ln SUCh posItions that the free ends of said Inclines will be struck and 
pre •• ed down by the wheels of the cars . Tne Inner ends of the Inclines of 
each pair are pIvoted to oppOSite arms of a three armed lever, whIch Is 
placed In a notch In the tie, with its thIrd arm projecting downward . To 
each pair of levers 18 attached a chai n ,  which passes over and 1s secured to 
a wheel formed upon the shlnal., which are pIvoted to the upper ends of 
two post.. Either of saId slgnall may be operated from the other, and 
both set or both withdrawn at the same tim e .  The three armod levers are 

again railled to their former position, as soon as the pressure of the wheels 
s removed from the levers or InClines, by springs attached to ties. 

improved R.otary Harrow. 
James W. Hanger and Joseph H. Ryan, ClI.lton, Mo .-This Invention re · 

lates to means for adjusting the pivoted harrow., so as to cause one sIde 
thereof to work deeper In the ground than the other ; also to a spring con · 
neotloll between the tongne and axle and a caster wheel, the same also 
supporting the driver's seat, Whereby the weIght of the driver effects little 
change In the pres.ure on the harrows In passing over rough ground, while 
yet exerting a constant sprIng leverage on the tongue ; and lastly, to the 
means of adj"stment for the pivoted axles of the harrows . 

Improved I!lteam Bollel" 
Joseph Shackleton, Rahway, N. J .-Thl s lnventlon relates to an Improve· 

ment on the Improved steam boiler upon which the samc Inventor re o 
celved a patent dated April 5, 1870. The water receptacle Is provided with 
a water induction pIpe at the lower part, and a steam eduction pipe at the 
top. A system of pIpes extendl through In horIzontal dlrectlon, and II 
arranged Iymmetrlcally to the horizontal axis of the sys tem In such a 
manner that an Intermediate series 01 pIpes Is placed diagonally bptween 
and sldewlae of the adjoInIng series of pIpes. Every two correapondlng 
horizontal pipes are Ilonnected In vertical direction by elbows to form 
pipe rectanglel, which extend gradually from the smallest Innermost tIer 
to the larger euterJll08t lIfl1'1es, each rectangle being placed In separate 

eonnectlon with the water receptacle .  A horizontal plate Is Immediately 
below tile upper pIlIP of the Innermost rectangles, extending laterally 
to the full width of til. receptacle, and causing the ImpInging of the fire 
...._. 10 �t 1\ � lleftl,ted !fOlD Its direct upward course toward the 

OIL!..- .' tile top QI tIae f-u� and thrown sIdewIse, passing between 
ad � tb6 urtleal Pipes toward the upper corner of the rectangle. , 

IMIil UIODoe .1oQ4r tile top of the furnace to the chimney. The npper parts 
of tll.8 pipe recHl!8lel ffl thereby fully brought Into effeotlve partlclpa. 
tton, aud the heating power of the (uel and the gases of combustion utll· 
Iud. 

. 

SKIB GRAl!'TING. Improved Post Hole Dilliler. 
James W. Thomson, Portland Mills. Ind.-The PQlt hole diggers now 

On malt ulcers the clreIIBlng 1l8ld BOt be �ved for two known to the public have the end. of the blade or the two blades pressed 
or three da-YI! after tbe operation ; but � I8Cretlon is pl'Oo farther and farther apart until the lowest portion of the cnt Is reached, 

d d il b 11 • and leave a long slip on one side of the tool uncut, In which are often fuse, the ulcer may be washe a y y a  oWIng a stream of 
roots that bind the parts of earth together. This causes these old tools 

water to flow over it, carefully avoiding the wiping 01 the to stick, and to be raised with so much dl1llculty tbat they are thereby 
surface with sponges or cloths, which may disturb the grafts. rendere<l Impracticable In actual use. To avoId thIs dl1llculty the end. 

·One of the earliest changes noticeable in the graft, after of the tool are, In the present Invention, cansed to overlap each other, 
so tbat they are only In line, and end to end at the bottom of cut, every the first fe w days, is the detachment of its cuticle, which may particle of the sides being thoroughly eXCised, and the whole core c"mlnl: 

occasionally be seen floating in the secretions of the ulcer, or out clean and wIthout obstruction from the bides. 
it may be detached by a sligh� touch, leaving the true get- Preparinll Transfers for Panel SllIn Paintinll. 
minating material fixed in position. The graft, as it com- IJhar\es H. Gordon, Brooklyn, N. Y.-Paper Is first covered with a coat 

mences development as a germinal center, becomes so blend . of starch, then calendered, and another coat applied, followed by a wash 
of gum arabic. The Whole Is  next covered wIth a coating of clear white 

ed and identified with the grannlations as to be for a time varnIsh. When the varnIsh Is thoroughly dry It Is dusted over wIth French 
almoBt lost lIight of, its re-appearance becoming evident in a chalk and the letters or figures printed from the first plate with strong 

bluish or lilac tinted pellicle, which indicates the progress of clear �a;nlsh . Said letters or figures are dusted with first color, say gold 
or red. Wben dry, and all superfiuous color cleaned o;ff, the foundation cutification. 
for the next coior Is laId, say blue, USIDg the same process as for the first 

In rllgard to the size of grafts for transplanting, I have, in color (printing In varnIsh) ,  and so In each color, till the whole of the plc
several instances, grafted by removing, from recently ampu ture or sign Is printed on the transferrIng medium . When quite dry a 
tated limbs, pieces of skin measuring one third or one fourth 80lld ground Is pIlnted, of white or color, which, when transferred to the 

11k 1 panel, will form tbe groundwork or base of the picture, etc . After thIs 
of an Ineh square ; but such llolge piecell are very e y to hae stood eome time to dry, but before It 18 quite dry, lt Is lald 9n a smooth· 
fail in retaining their vitality, and I have had much more Iy planed panel and pa.sed through a machine, whIch cau.es the printed 
satisfactory succell with quite lIDlall gratt. ; and for reasonl matter to adhere to the wood . It Is .. fter IVar<l slightly damped and the 

already stated, this latter practice is certainly the belt. paper removed. when the whole, groundwork, color printing, and varnIsh 
. . • will be found transferred to the panel. .Any and every kIn d of prlntlDg, 1 

The number and pollltlOn of the grafts will vary 11\ aecord· II claimed, caD be treated In the above 1II'llller, l1thogrlllblc. letter l'nl� 
e.n� with the Ilia of the u,lolrated lIurttm i ud in la.rie u,l. , or the Ueet eteel CII rllvtlll.l, 

© 1874 SCIENTIFIC AMERICAN, INC



MAY 1 6, 1874.] 
ImDroved InooklllK Machille. 

Bdwln C. Gould. Brldgeport. Conn.-A lbllft wblch revolvel ln bearlDll 
In the mIddle part of tbe trlme la 10 arrlnpd that one of ftl revolut . ona 
11'111 oaclllate a leoond Ihaft. To the latter are attached two palra at arml 
projecUng from It I oPPollte Iidel. To the endl of each p.lr of arml II at· 
taohed a striker. the edgel of whlcb. wben the shaft rockl or oscillates. 
I trlke against the under aIde of the clotb as It paaael from tbe 110ck box or 
sifter to the roller. The striker bara should Itrlke the cloth In al nearly a 
perpen cUcular directIon al pOlllble. and the ellect of their action la to 
Itralghten the 110ck. Iprea d  ft evenly over the oloth .  and at tbe lame time 
knock off the surplul 110ck. Tile olclllating striker renden unnecelsary 
the roller by which. III the orIginal maohlne. tbe tlock wal prealed down 
upon the cloth. and pr04ucel a better article than wben Aid roller wal 
used. 

Improved Brick Machille. 
John S. D erby. Leavenworth. Kas.-Thl. Invention conllsts of a rotary 

brick press wIth radIal mol4s. which turn In a mold rtng supported on a 
suItable frame. and are rotated by a radIal arm wIth pIvoted catch . l'he 
brIcks are molded In the ordInary manner and placed Into the moldl. and 
undergo luccellively the operatlona of presllng by means of an upper and 
lower prell board. worked by sl1ftable ha.od lever power. of cuttIng off to 
Ille. and of smoothIng the upper surface. The lo wer pren board of each 
mold Is then carrIed up by meallS of Its sllcUnll plltOIl and Iprlnl toP. In 
connection with the hand lever. 10 that the bricks may be removed. and 
the board. by palllni under Itlll brulhes. be clean ed. with the top of the 
mol4. from sand and other Impurttlel . . The contact of the Iprlnl top wIth 
a projectlnl p!n releolel the lower prell board. and carrlea It back Into 
posItIon for receivIng a new brick .  A Ihleld or oaslng of the upper preis 
board retains the olay thereIn. while suitable adj usting devices regulate 
the size to which the bricks have to be pressed. 

Improved Brake and Re.t for Cart •• 
William C .  JarcUne. Westchester. Pa .-Thla Invention consIsts In .rran· 

ginII'. on an ordInary tilting cart or 4ray. a brake and rest. so that when a 
cart II propelled down an Incline tbe brake will 11014 .nd oheck the speed. 
and at tbe .. me time the front p art of the b04y of tile cart w111 be Inp· 
ported and the body retalne4 In a homontal pOlltlon. thUI rellevtnl the 
welgnt a:14 Itraln from the horse's baCk. 

Improved Billiard Table Leveler . 
Lyman A. Hunt. North Adams. Mass . •  alslgnor to hlmlelf and Sylvesler 

N. Gardner. Troy. N. Y. -rhll inventlon conllitl of an Innrted metal cup 
restlnll on the 1100r. 1I'1th an oval·headed screw screwIng up and down In a 
nole In the vertIcal axil of laId cuP. and carrying on It I head a disk on 
whIch the table leg reltl . The cUlk hal a locket III the oenter of the under 
Iide. In whlcb the bead o f  the Icrew lltl to keep laId disk from jarring off. 
Each leg beIng provtde4 with a toot. the sorewl are turne4 eIther way. al 
required. b5 a wrench applied to tbe head to ralle or IGwer the tabl .. .  and 
thus adj nst It malt aocurately with but very little labor. and In a Ihort 
time . 

Improved Tree Protector. 
Dwigbt Hitchoock. New York cltv.-In Itrapl of light Ihee, metal. three 

or more of which are used. accorcUlIg to the required hlght of the pro· 
tector. are cut pairs of sh ort paraUel llItl. The metal between the slitl ll 
bent outward to form a half·round tranlverae lroove. and at the Ildel In· 
ward to form a half·round transverle groov.. In thIB way are formed 
lockets to l ecelve the wIres. the arml oC the loopi or bendl of which over· 
lap or Interweave wllh each other. Upon one end of each strap II formed 
a Imall tongne. 11 hlth lltl Into a Ihort transverse Ilot. formed In said 
strapi near their other enda. Holel are alIa made In the Itraps. ln luch 
positions al to coincide with each other when the endl are overlapped, to 
receive a Ihort bolt. which Is secured In place by a nut acrewe4 upon It. 
The o liter arm of the last wIre loop at each end of the ItraPI ovorlapl the 
laat arm of the 1001' at the other endl of the laid straps. Thil construc· 
tlon enablel the protectorl to be opened out llat for convenIence In pack· 
Ing fOl ltorage or tranlportatlon. and to be cOllvenlently placed around 
tb e  trees when requIred. 

Improved Wa... Boller. 
William Kolb and Mathlal Kolb. New York clty.-A partltlon w.U cUvldel 

the boiler Into two 41v1slons. the lower parts of which commnnlcate with 
each otber. while theIr upper parts only do so by means of a valve . After 
the boiler h&8 been lll1ed wIth soap ludl up to the grate. It II let over the 
llre. AI soon al lteam forml. the sudl wl1l be forced out of one compart. 
ment Into the other and through the wash . When ne.rly all the water hal 
been forced out of tb e llrlt compartment. a buoy connected 1I'1th the valve 
will no longer be lupported ; the valve wl1l. therefore. open. the steam 
will escape. and the suds will rUlb back Into the tlrat compartment. When 
the suds have rllen 10 hlgb thereIn that tbey 110at the buoy. the valve will 
b e closed again. and the eonllued steam will again force the au48 out of the 
co mpartment • •  nd a continnous Circulation will tbul be maintaIned. 

Improved Felt Vleaner for Paper Machin ... 
George Dunn and Robert McAlpIne. Lee. Mall.-'rhll invention conllatl 

of a I lction box and a pump . III combInation with the llrat felt of a paper 
machIne. for cleanIng It. mainly 011 the nnder side. of the mattera collect
Ing upon and adherlng In the progrell of the work . by auction contlnu· 
ously applied to the felt while In the performance of It I functIon. It allo 
conalstl of a perforated jet pipe. In combInation 1I'1th the lelt and the 
pump . allo for cleanlnl the felt. but more partIcularly ltl upper Iide. by 
blowing jetl of air aplnlt the under Ilde .nd np througil l t .  The obJect II 
to enable the felt to be cleanled wIthout Itopplnr the regular work of the 
machine ; allo . 1I'1thont removtng the telt for .... alblng • •  a la requIred in 
lome calel. and It II alBo deslgne4. by acting cOlltlnuoully on the felt while 
It I, at work. to keep it olean an4 In IU belt Itate at all tlmel . 

Imp.oved Steam Boller. 
Nlcolll D. Harvey. New Orleanl. La.-The 11481 of the tlre tlue. back of 

tile brl4n waU. or tile back en4a of the bollera. are jaoketed, alld the lIIu4 
drlUQ II connecte4 there .... lth. 1n thl. arranllement tile feed water Is 
pumped Into the Jacket. an4 not dlreOtly Into the boiler. Before the feed 
water eDten the boiler It II he.te4 to the bolllDII temperature • •  ud the 
.edlment II depollte4 In the jacket. an4 readily tlndl itl w.y to the mud 
drum. an4 I. blown 011. The water In the boiler II. therefore. kept com· 
paratlvely pure . 

Improved Water Feeder for Locomotlye Teadera. 
Mlrabeau N. Lynn. New AIDany. lDd. -The Brat part of this InventIon 

conllBtl of a jointed arrangement of the spout. of peculiar cOllstruction. 
to adapt It for Iwlnglng laterally to the well In the tender. In case the lat· 
ter does not Itand directly In front of the spout. and thul lave the a dj ust· 
Ing of the tender 10 exactly a. II 1I0W required. and which II dllllcult to 
do. The leoond part of the InventIon COllllltl of • 110.t open to the water 
belo w. and clole4 to the air at the toP. wltb a pIpe to admit air to the sur· 
face of tho water In the InterIor Ipaoe. 10 that tbe w.ter will not be pre 
vented by atmolpber:c pre.lnre from 1101l'1nll out through the spout when 
the sarface Il lncloled airtIght by a atrong cover of 108. A delcrlptlon and 
Illultratlan of thll 4evtce will be foun4 on p.p 1� volume XXVIII •• of 
t hll joornal. 

Improved RevolviDIf S .... IDIf. 
William A. Lowery. John A .  J. Lowery. and WillIam W. Lowery. Salem. 

Ind.-The swing seatl are carried by arma attached permanently to the 
Ihaft : the latter II arranged In a Itep at the b �ttem. an4 a bearing at the 
top. to be revolved for oamlnl the .eatl around. The guYI. for snpport
Ing tbe outer en4a of the arml • •  re oonnecte4 at the upper en4 1I'1tb tire 
top of the shaft by . oap. to revolve wltll the lhaft. 80 that the latter IB 
rotate4 by holle power. commanlcated to a Iweep. bela " tlte anul. 

I_proved Catlel'J' RaBdle. 
Georp A. Baaver. 11' ..... York city • •  nd John C .  Mlll1pn. Soutb Or.DP. 

N. J.-Tbll Invelltion cOIIBlats of t .... o OODc."o-conTex plecel of lilIIaC 
metal, with lIat margills. combined .... Ith the taos of " knife. fork, o. other 
artIcle. to form a handle. The plecea .ra placed OD one lide of the tallg. 
1I'1tb the convex It4e out ..... rd • •  D4 leeured by lapping tbe ed ... of ODe 
over the ecJpa of tbe taDa an4 on tha margllli of tbe 4other. and ltamplDg or 
prelliDlf them topther. tbul m"klna a Itroq and otlVJ\bt. h� •. 'Wl,tl!. t.ll._ 
requleJ.te alaount of Iwen . out of thlll Ibeet inetal • .  

Improved WhClel Plow. 
John R. McConnell. Waterloo. lowa.-The bent axle arm may be moved 

up and doWD to adJ utt the machIne to run level . The furrow wheel .... ork. 
betweell the rear part of the mold board and the land side of the plow. and 
Itl lo .... er .Ide lupportl the downward prellure of tbe plow. and thul dlmln. 
Ilhea the frictIon. and conlequently the dr.ft. The draft bar and Deam are 
made of such a length that the furrow may be turned by the rear plow j ust 
In the rear of the furrow wheel. The rear plo w may be reacUly adjusted 
to take more or iesl land, as may be dellred I and by suitable mechanl.m, 
1I0verned by . hand lever. the plows may be railed trom the gronnd. or ad. 
jnBted to any deslre4 depth In the groun � .  

Improved �pindle. 
WillIam G .  Bartley. Rochelter. Minn .• aaslgnor t o  hlmlelf and Anson B. 

Beach. of lame place. _Thls Invention consllts of a funnel 0:1 the under 
side of the bolster rail. extending Into a cup on the top of the pulley. to 
receIve the 011 which drlPI from the bollter bearlng above I alao. holel 
through the puUey to conduct the 011 down. and .Iso a tube 011 the under 
side of tbe pullel'.  exten41ng down the spindle for some dIstance. to con· 
duct the all whIch 4r1ps from the bollter ral1 clown to tb e atep. and pre· 
vent It from gettlnll on the faoe of the pnlley and on the band . The Inven· 
tlOB I. deslgued for the Iplndlel of jacka. mulel. and other Iplnnlng 
macblnerv. 

Improved Fender for Vehiole •• 
Washington Bryant. Batesville. Ark.- Tbll Invention Is an Improved de· 

vice for keeping the wheell of a wagon free from mUd. to prevent It from 
clolglng the brakel or loading down the wheell. The Invention conlllts 
In the arrangement of Icr.pera .ttached to eXl enslonl of the rear endl of 
hounds. wl lh the wheels of a wallon . They extend along the In ner Ilde of 
the wheel to the periphery of the Inner end of the hub. so al to scrape both 
It .nd the felly. and also the Ipokel. 

Improved Grah,lnll Rolle.·. 
William H. Burnl. Cblcago . III.-rbls Is an Improve4 roller for tranlfer· 

ring tbe natural lrBlnlnl of any dellred wooll to a wood or other lurface. 
so conltructed as to enter the corners of panels and work clole to the 1100r. 
thul enabling roller graIning to be applied In places where the ordinary 
g,alnlng roller cllnnot be used. To this end. It II lIlade with a shoulder at 
a sharp angle. 

Improve' Plow. 
Thomal M. Allell, Macon . Ga . -Thll Inventlen II an Improvement In the 

clals o f plows whOle standar41 and the bracel therefor are m.de adjnsta· 
ble to vary the Inclination of the Ihare. and thereby remlate the depth It 
Ihall enter and run In the ground. The plo w plate may be detached when 
de.lred. and the beam. Itan4ard. and brace may be rea411y adjulted to 
cau •• the plow to work deeper or Ihallower. as may be dellred. 

Improved Maohlne for MakiDIf Gear Wheel PatterD •• 
JOleph L. Hewes. Newark, N. J . -By thll lnventlon. 1t II propoled to do 

all the llttlng Of the rim. the teeth. and the llnlshlng of the teEtb o f  pat· 
tern wheell by mechanloal 4evlcel. and thul to leoure exact uniformIty 
of Ihape and dlmeDsloDi for Ipeclal work. but largely economize In time 
and labor al well. The wheel rim of an ordinary ge.r cutting machIne Is 
lltted with teeth on the arbor whereon the wheell to bave teeth cut In 
them are placed. to utmae the dlvldlnl apparatul for spacing the rim for 
the groovel ; then. In place of the Illde carrying the gear cutter. a slide II 
applied havIng a law capable of adjustment. 10 al to law Ihe face of the 
rim for dovetan groovel . With tbe lame sawIng apparatus. but with lev· 
eral dillerent Interchangeable cutten .nd an adjultable clampholder for 
holding the blockl of whIch the teeth are to be formed. mounted on the 
mandrel for holdIng the rlm to have the groovel cut In It. laid rim beIng 
removed. are lltted the teeth 1I'1th ten 0111 for the IIrooval o f  the rim. so 
that all .re llul.bed expedltloully and alike. 

Improved PrlDtlDII Pre ••• 
Bialon B .  Cooper. Monticello. N . It' .-One of two toggle jointed arml II 

pivoted to the Itatlonary type bed. and tbe other Is mounted on . Iupport. 
which II movable In .Iots In the frame toward .nd from the at.tlonary 
pIvot of the tlrat. and Iprlngs are attacbe4 to draw it up toward &8ld lta· 
tlon.ry pivot . �I' movable lupport Is connected with arml which carry 
tbe platen . The arml are connected at thalr Joint by . yoke .nd conn ecting 
rod 1I'1th the foot treadle for forcing the treadle up to the type bed by 
presolng the foot treadle dewn. whIch 11Idel the Inpport away from th e 
bed, .nd • •  t the lame time. brings down the joInt ao that the powerful 
actIon of tbe arml comel lnto ule wben tbe platen comel to the bed. By 
connecting the toglle jointed arms to the platen arms by tbe movable 
lupport. gre.ter movement Is obtained wltll arml of a glvell lenath th"n 
a connectloh 1I'1th the Joint would give. 

Improved PreaaDre Rellalator for FIDlda. 
Harmon S. Young and William H .  Berger. Danv1lle. h.-The ohject of 

thl s lnven tloll II to regulate the 110w of ps or other llu14a In conducting 
plpel. and conslltl ln valves applied to the same stem or rod. and havIng 
dIfferent .re88. aud 10 located 1I'1thln a shell or cale with reference to Its 
I Dlet and outlet orillcel al to rile or tall. accordIng al the preuure of the 
lluld varlel below or abeve • given nnmber of pounds to the Inch . The 
pressure II determined at will by a tenllon spring an4 nut. applied to the 
stem of the ·valvel. 

Improved Pereolator. 
Laurent Dnrlae. Graflon . W. Va . -Thll invelltion relatea to IIlasl perco· 

latora uled In the preparation of medlclnel. an4 conrllts In novel meanl 
which enable the tendency to a too rapl4 evaporation to h� entirely 
overcome . 

Improyed AttachmeDt. to Ca1'pentera': 8GDarH. 
Charlel H. McKee. Oakdale Station. Pa.-Thll InventIon conillts In a 

carpenter's Iquare Of 1I0vei Itructure. One great object of thll 4evlce II 
to enable a true cUameter to be obtatned by limply placlnl the legs 10 that 
each IB tautrenttal to a circle with the b1BectlJ:1I arm lu pl.el ; and .nother 
to enable d1llerent radlai lin .. to he ma48 from the .. me oenter. 1I'1thout 
any ohange In the adjnatment of tbe In.trument. bu' by limply pivotlnll lt 
at one end and turnIng It over the d8llred cUat"nce or p.rt of a circle. 

Improved Mlddlln.a PDrleer. 
JOI.ph E . Gardner. Mt. G.rclner. Va.-Thll Invention relatel to purify. 

Ing middlings. aud conalatl In centrally apertured frlctlon cUlkl pl"ce4 ln 
the case. an4 having a spout combined 1I'1th .n InClined revolvtng cloth 
bolt with subjacent conveyer chamber. 

Improved Self CorklDS Bott le. 
Benry Miller and Thomal Miller. Plttlburllh. Pa�Thtl lnventlon relatel 

to an Improvement In aoda and other lelf ltoppered bottlel. Hitherto 
thele have been provtded wltb stoppers In apherleal form .nd cf luch .pe· 
cillc gravity al to requIre the bottle to be Inverte4 In order t o  be 11Iled. In 
thll lnventlon the Itopper II of lell Ip�c11lc llravtty th.n lIquldl. which 
adapts the bottle to be 11I1ed 1I'1thout Inversion. The lIeok of the bottle 
II allo construoted In a peculiar manner. condnclnl to atreDllth and pro· ·  
vldlng a Iultable IUPPOrt for tbe atopper .... ben the content. have beell 
cUleharged. 

Improved �"old Clamp. 
John R. Crockett. 010. Tex.-This Invention conelBta of . clevil which II 

placed .roun4 the uprlgbt post of the Ill8IIold. lecured by .  holt. and pro· 
Tided 1I'1th a aentra! onrve4 proJecting part. to .... hloh the .upporting piece 
of the JOlltl l1 hunll by mean. of a loop . The lupportlng piece IB .ecnred 
to the main POI' by .n .rm with a forke4 sharpened eud . .... hl1e • for ..... rd 
projectlnll U·lhaped arm takel up the jollt.prelllnll the forked end Itron .. 
ly Into the pOlt by the :welllht upon the j ollt. 

Improved Car Starter. 
William T. Beekman. Peteraburgh. 1ll.-Thll Invention relatel to 1m· 

provementa 1.:1 car .tartera of the clal. In which the draft II .pplle4 to 
a leament pivoted on the axle. and 10 arraupd '" to be connected there· 
1I'1th by a p ..... 1 .nd ratchet .... hen movtng backward. l'he Improvem�nt 
conliitl In the combln.tlon an4 arrangement Of • draft b.r of peculiar 
cOllltl'llction .... Ith legmentl plaoed oontlpoal to or against the Inner 
.ld9 of the .... beel •• • o that they may take .p 80 ntra lpaee InlC "reject 
upward Into tll. AIDe box with the "...1B. It oonilBta • .  alia. ID ItOPI 
'IV1tll the 0 .. 11 .rnqed to 11ft tIII. Ilr..",I. 011 the rr..t.chClt WluIell "ida. 
the lqlaaDt& rotate � 

3 1 3 
Impreved Sa .... Jolater. 

Geo'll S. Prince. Welt Sallibury. N. H . -A short llat bar of steel. not 
qnlte al lona a. the radlnl of the AW. has a crotched end adapted t o  rest 
on the law arbor. It allo has cllpl attaohed to the e dgea to form Inldes. 
In whloh aBother short plate II lltted to slide forward and back. ThIs lalt 
plate has a head on the outer end. In wblch a short llat llle Is lecured by 
set Icre wa. so that the poInts of the teeth of the aow may be caused t o  run 
agaInst the Ildes .nd be llled off to dress tb em all to tbe same length. 
The arran·gement of parta I I  luch tllat a screw rod serves both to adjust 
the ene plate on the other. and to hold It llxed In any position to which 
It may be adjuBted, wblle Icrews are 10 arranged wIth the head that the 
llle may be adjulted higher or lower on either side. or at eIther end. ac· 
cording to the bevel requIred to be given to the saw teeth. 

Improved B ook aDd MD81c Stand. 
Jullua E. Ulber. Port Buron. MIch .• aSllgnor to hlmaelf and Fred erIck I. 

Merryman. 88me place .-A. aector 6haped plate Is  hInged by Its back strlp 
to a standard. In relation t o  wblch It may be arranged under any lultable 
angle.  A. slatted sIde pIece Is applied to the plate. and Is moved up or 
down. as requIred. The mUilc rest II pivoted to the lower end of the Illde. 
and may be turned agaIn under any angle to the slide. The m uslc. hook. 
or other arUcle which I I  Intended to be uped or exhIbited on the Itand. 
Is placed on the rest. and the same then adjusted In the exact posItion 
dealred. which Is easl1y acoompllihed by means of set I creWI. 

Improved .Pre.. for Hay, Cotto II. etc. 
Chrlltopher n .  F1n4lay and David D .  Craig. Macon. Ga.-Thll invention 

o )nsllts In provMlng the tube or nnt of a press follower with sImple re· 
ceuel and a sIngle ball In eaoh rece ••• the whole aerIes of recelsel and 
balls beIng arranged In spiral order correspondlug to the thread of tbe 
follower screw, and allo In combinIng. with the llanges of the tube and 
nut. conical rolls and a top·apertured and slde ·notched rlng. 

Improved Furnace Grate B a  ... 
William C. Wren and WillIam Meyrlck. Jeddo. Pa .-rhls InventIon can 

lists of Ihort parallel bara for holdIng tbe coal. mounted above a long .up· 
porting bar extending acrOls the furnaoe, by sbort transverse plates.whloh 
sustaIn the heat 10 far above the supporting bar that It I I  kept campara 
tlvely cool. aud la not. therefore. liable to be warped. bent. or burnt. or 
to crack ; and the bars which are lubj ect to the heat . being made In short 
plcel. do not strain the supporting bars . The Ihort bars break joInts at 
the meeting end •• to prevent a straight open Ipace acrOSI the whole ; alia 
to guide the rake uled by the Breman I n  cleanIng the llre . 

Improved Rooker for C .... dle.. etc. 
Wendell Wrlght. PhwDlcla. N .  Y . -Tbe object of thI s Invention II to can 

vert at will a rocking cradle or chair Into a Itandlng crlb or standIng chaIr ; 
and the Inventlon conslstl ln adjustable feet attaobed to the rockcr.whlcb . 
when the rocker II In use. are turned Inward. so that they do 1I0t In any 
manner Interfere with the rooker. Wben I t  Is  lIellred to have the cradle 
stan4 1lrm. the feet are tnrlled down . 

Improved Vultlvatinlf Plow. 
William C. Bell. Orange Court Rouse. Va -ThI s I.  au Improved plow for 

cultIvating tobacco. corn. and other crops planted In hllla or rowi. so can. 
structed as to cut up and destroy Irasl. weeds. brlcrs, etc . •  which may be 
gr01l'1ng among the plants. and whIch will allo w the.parts subject t o  wear 
to be reacUly detached and replaced by new onel. or by othera better 
adapted to the state of the plantl to be cultIvated. 

Improved Lamp Holder. 
James Telfer. L'Ance. Mlcb .-An arm of S Ihape Is screwed dIrectly Into 

the standard of a ae wlng m.chlne .  The arm I wlngl In It I socket In every 
direction. and allowl thereby the adjustment of the lame . al required 
The base part of tha holder II provided with downward·extencUng feet 
on which tbe lamp holder reltl when screwed otl·, forming a lIeat bale for 
the lamp. without reqnlrlng the taking out of the latter. which II  retained 
on the ho lder by band sprlngl. which enclole the lamp tlrmly until spread 
for takinl the lame out for rolllllng. cleanIDg. etc . By means of a shade . 
the light la thrown to the needle or part of the article to be sewn. 

Improved Harvellter Rake. 
Eralmus H .  Donal48on. Staceyvllle. lo wa.-ro the forward end of a roo 

tatlng sbaft II rigidly attacbed a cros s  ba,·. to the ends of whIch are pivoted 
rakes. made In two part. or halus. whlcb are placed upon Ibe oppoalte 
sldel of the bar. Rods sl1de longitudinally In keepera attached to the 
C roll bar, and have crolS heads formed upon their outer ends. whlcb , wben 
the Atd rodl are pushed outward, catch upon the shanks o f  tbe rakes. and 
bold 88ld rakea extended while sweeping the graIn acroa8 the platforlll . 
AI the gavel Is swept Into the receiving troDih or upon the grouud. the 
rakel are released by the Inward movement of tbe rods. Suitable mechan. 
11m Is provIded to wltbdra .... tbe catch rods to release tbe rakes at the pro. 
per tIme. The platform. whIch II curved Into the arc of the clrole. and 
througll whleh the rake heads Iweep. ltarts a little above the level of the 
cutter Dar. palses below the same. and rllel. at I ts Inner end. above the 
drive wbeel. and wIth It I ea.d Is connected a trough to receive the gavel 
from the rake. and from wblch It Is taken by the binders. A guide II at. 
tached to tbe outer end of the platform. to prevent the rakel from IwiRg. 
Ing ol1tward. and to cauae tbem to delcend In proper position at the outer 
en4 of the platform . 

Improved Shipper Lever. 
Is&ac F. Hoyt. Glenvtlle. Conn . •  aSllgnor to himself and J.  R. PlIltng. of 

lame place.-Thll inventlon conllsts of the handle porti on of the lever 
Joillted to the main porUon. and provided with a corved extellslon beyou4 
the j oint In a Ilot In the otber portion . Tbll rallel the Iprlnl oatch out of 
the notchel of the quadrant bar. when the handle. after being taken In 
hand by the operator. II turned Into line .... Ith the prlnclpal part of the 
lever . 

Improved Feed Water Heater. 
Robert 0·Ne1ll. Negaunee. Mich.-The casIng II divided Into four lec· 

tlonl. from one of which the water I. taken for the lupply of the boiler . 
FI"nges proj eet Inward from the Inner lurface of the shell. WhIch support 
the heating platel. The platn are provt4ed 1I'1th a lerlea of tubel.throDih 
whlob the water paslel ln cleaoellcUqfrom one section to an Jther . The.e 
tubel are about three fourtbl of .n Inch In dl.meter. and each plate la pro· 
vtded wltb a large numher of them. 10 that the water II  dlvlde4 .nd ex· 
pOle4 to the exhault steam from the eaglne. and II  heated by condensIng 
alld absorbing the heat thereof. 

Improved SDlky Caltlvator. 
Ephraim lvel. PleaAnt Hill. Ind.-ThIs InventIon relates to an arrange· 

ment of mean I for adJultlllg the piowl toward and from each other. and for 
locklnll a pivoted portion of the fram e .  lD tbls way the driver has com· 
plete control over his plow •• so that he can guIde them In plowing crooked 
rowl. ln avol41ng Irregular hllll. and In plowIng closer to or farther from 
the plants. al clrc llmltancel may requIre . The wheels and .xle may be ad· 
Justed forward or back. accordlDI to the weight of the driver. 80 that hll 
weight may balance the machin e. 

Improved Ratchet Drill. 
William M .  Billion. KIDIIlton. N .  Y . -Thll lnventlon conslats o f  a sleeve 

on the upper part of the drill spindle or Itock. wIth a screw cap and a 
collar. 10 formed that when the feed .0re .... 11 adjusted to It I bearlng at the 
upper end It can be bound fait to the Ileeve.  The latter extends down to 
a chamber In the head of tbe drill handle. wbere It has a toothed wll e e  I 
rlslng on another toothed wheel an the drlll Itock and geared wIth It by a 
little .haft .nd two plnlonl. Tbe wheel of the lie eve has a few more 
teeth tllan the OBe on the IIrlll .'ock. 10 th.t It turns slower. and thus 
ca_ the feed acrew to turllilowerithan the spindle does,and thus slowl) to 
acrew out of It .nd feed tbe drill. The pawl of the handle actI on the whee 
of the Iplndle for turnlDg It. By loolellirig the Icrew cap at the top o f  toe 
IleeTe.the acrew II freed 10 .a to he turne4 readily by hand for letting the 
drill .nd releulng tt. 

I_preyed Beveralhle Plo ..... 
Jehu P. DeXheimer. Lawrencebnrsh. Ind.-Tbe plvotl of .n extenslou 

mold board are llxed In be.rlDs bracketl. one of .... hlch IB arranged to IIlde 
In a 1hoarlnl ln the bottom of the plo ..... onli ll provtde4 11'1th a bolt to hold 
lt at aDY 4ealred poillt. The mol4 boar4 mar thu. be extende4 more or 
I .. to ragnlate the tlU"DiAc at tile fUrrow L" 111'1 be 4eetre4 fQr dll(ere nt 
IdUa of work . 
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Dry Steam , dries green lumber in 2 days� 
and warm. house.. H. G. 8111kley, Cleveland. Obl o .  

Nickel Platinll-A superior, warranted 
mode for sale and relerences pven by A. Scbeller. 11S 
Fonyth Street. New York. 

Brass Plating on Zinc without Battery
DatructJon. for ure by A Scheller, 11S Forsytb St . .N.Y. 

B. A. Jenkins. La Crosse, Wis., makes Iron 
Slat BlIllds for bllild·ng • •  

Hydrostatic Presses-Best in use. John 
Roda-era' SOilS. MachinIst., Englne.rs. and Iron 1'0un· 
den. Albany. N. Y. 

Wanted-A Mangle for ironing plain goods 
Send deacrlptlon an! pnce to J. F. Edgar.Corlnlh, MI ••. 

In playing Croquet, a rigid and upright 
brld/re II es"entlal to Sclentilic play. Bradley's Pa Lent 
SOckets Insure this. 

For Sale-Steam Engine, 500 horse power
Cylmder 86 In .-Stroke 4 ft.-Conden.er-Wrought Iron 
Sbaft-25 t un Fly Wheel .  Made by Hewes & PhillIp •. 
Newark. for the Fagin Flour Mill.  U.ed scarcely any. 
Gave be.t .. . lIlt. ever aUalned In Flouring. Apply to 
Henry Bill (late Fagin & Co . ) .  P.O. Box 226. NewarK .N. J .  

Who will manufacture this Bit ? See Seien· 
tllle Amerlc�u. Feb. 14. 1874. Addre •• Chrl.tlan Mon· 
Bon, Mo .. cow. WII. 

The Right to Sell and Manufacture Brough
ton'. Lubileator •• l'aucets . &0. All Territory We.t of 
Kan ... for Sale.  Tbe most perfect goods In markel .  
Apply t o  H. Moore. 4 8  Center S t  . •  Ne w York. 

W anted-The address of makers of wooden 
match boxe.. S.R •• 441 N " h Market St . •  Phlladel phla .Pa. 

Money Partner Wanted-To work Jenner's 
Patent New Pr1ncl pl � .  of Propelling on Ca"al •• wltb 
boat. now In use. wIthout changin g  thclr l orm . Four 
miles per hour guarant eed with . 12x12 Engine or it.  
equlnlent . Call  and see a working mo del. or .end for 
circular. C . H. Jenner. Brockport. N. Y .  

Wanted-Capital t o  patent an article need( d 
by every traveler. Addres. J. W. S .• Box 16. Wood· 
bury. New Jersey. 

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

Wanted-A/l:ents for the last and best Fire 
Kindler In u.e. Sample .ent to any address for 50 cents. 
Addre •• R. D. Dodge. De Soto. Iowa. 

The finest Machinery Oils, combined from 
Sperm. Tallow and Lard , .ultable for all machinery. are 
now being fUJD'.hed to con.umer. at from 40 to 15 cent. 
per gallon, by Wm. F. Nye, New Bedford. MIIi •.  HI. 
famous Sperm Sewing MachIne 011 received the hlghe.t 
award at tne Vienna Expo.lllon. 

Horizontal Engine. 6x15, second hand, good 
order. ltttle u.ed. Price. complete. ,325. E. P. Watson. 
42 Cl· II' St . •  New York. 

Amateur Astronomers can be furnished with 
good In.truments at realonable prlcel. Addre.s L. W. 
Sutton. Box 218. Jersey City. N .  J. 

To Investors-Wanted, by a Hardware 
Hou.e In New York, .ome small and u.elul article In 
their line to manufacture. elther on royalty or other· 
wl.e. Addre ••• wl ' h  full parttclllarl, D.  & Co., 5 Beek· 
man St .• Room 27. N e w  York . 

Patent SeWing Machine Treadle for Sale
Tb�e dlll'.rent k ind. In u.e-one foot pres.ure make. 
.Ixty stitchpl.  Tbe Improvement can be applied to any 
macblne . For InformatIon. lend to Dr. L. Heln •• 
Brun.wlck. Ga. 

Microscopes. Spy Glasses, Lenses. Price 
LI.t Free. McAllister. Optlclan . 49 Na •• an St .• N. Y. 

For Sale-Several Screw Machines of dif· 
erent Sizes. cheap ; al.o. a second hand Pres.. Write, 

for particulars. to A. DavlB, Lowell. Ma.s. 
R�moV4I-L. & J. W. Feuchtwanger, of 55 

Cedar St .• have removed to 180 Fulton S t . ,  two doors 
above Cburch St •• New York. 

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

Forges-{Fan Blast), Portable and Station
ary. KeYlto!:e Portable Forlle Co .• Pblla"elpbla. Pa . 

Steam Wbistles, Valvee, and Cocks. Send 
to Bailey. Farrell & Co . ,  Pltt.burgh. Pa., for Cataloglle. 

For Surface Pl •. ners, small size, and for 
Box 00rner Grooving Machines • •  tnd to A. Davl •• Low· 
ell. Ma ••• 

The "Scientific American" Office, New York, 
Is lilted with 1.he MIniature Elec' rlc Telegrapb. By 
tou')hlng Ut.tle button. on the de.kB of the managen. 
.Ignal. are lent to penon. In tbe various departmentB 
of the eitablllhment• Cheap and ell'ectlve. Splendid 
for sbops. omce •• dwell'n,s.  Work. for any dl.tance. 
Price .5. F .  C.  Beach & Co., 3tl8 Broadway. New York, 
Ma�ers. Send for tree tllll.trated Catalogue. 

For best Presses, Dies and Fruit Can Tools, 
BII •• & William •• cor. 01 Plymouth & Jay,Brooklyn,N.Y. 

All Fruit-can TooIs,J:oerracute,Bridgeton,N.J . 

Brown's Coalyard Quarry & Contractor's Ap
paratus for hol.tlnll and conveying matel'lal. by Iron 
cable. W .  D. Andrew. & Bro . ,  414 Water St •• New York , 

For Solid Emery W heels and Machinery, 
.end to the Union Stone Co •• Bo.ton. M ...... tor clrclllar. 

Lathes, Planere, Drills, Milling and Index 
Macblnel. Geo. S. Lincoln '" Co .• Hartford. Conn. 

Engines 2 to 8 H.P. N .Twiss,New Haven.Ct. 
Steptoe, McFarlan & Co., No. 212 to 220 

Weat 2d St .• CIncinnati. Ohio. m .. nu lacturers of Wood· 
working Machinery and Machlnllt.· Tool.. Send for 
clrculan. 

Steam Boiler and Pipe Covering-Economy, 
Safety, and Dllrablllty. Save. from ten to twenty per 
cent. Chalmers Spence Company. foot Ealt 9tb St., N.Y. 

Diamond Carbon. of all sizes and ehapes,for 
drllllDg reck. uwlng Itone. and tumlna emery wheel. ; 
allo Glaziers' Diamonds, J .Dlckinson,6i Nasnu St.N.Y. 

For Solid W roullht-iron Beams, AtC., see ad
vertl.ement. Alldrel.lJnlon Iron Mills. PIttsburgh, Pa., 
for Iithoarapb. etc. 

Temples & Oilcans. Draper. Hopedale, Mass. 
Hydraulic Presses and Jacks, new anli sec

ond hand. E. LJon. 4'l\J Grand Street, New York. 
Peck's Patent Drop PreSll. For circulars, 

addreal Mllo. Peck '" Co •• liew Haven. CODD . 
Small Toole and Gear Wheels for Models. 

LI.t free. Goodnow & Wlahtman,� CorahllJ. B�.ton,IIl •• 

The French Files of Limet & C{). are pro
nounced luperlor to all other braIlda by all wbo uae 
them. Decided excellence and moderate CQBtha" III&de 
tbeae goods popular_ Homer Foot & Co.; 80le Allata 
for America. 20 Platt Street. New York. 

Winans' Boiler Powder. Box 6 N.Y. P. O. 19 
:yean a practically .afe & succe.allll "Scale" prevention. 

Mininll, Wrecking, Pumping, Drainage, or 
Irrlgatlng"Macblnery. for ule or rent. See advertl.e
men t.  Andrew'. Patent. ln.lde page. 

Two 50 H. P. Tubular Boil ers for Sale (Mil
ler'. patent) very low, If applied for soon. Will be 10 d 
separately or together. Complete connectIon. Ind pump. 
HolBke Macblne Co ., 2'l9 Cbem Street. New York. 

Lovell's Family Washing Machine, Price �. A perfect succe.s. Warranted lOr live years . .&aenn 
wanted. Addre.s M. N. Lovell. Erle.  Pa. 

Buy Boult's Paneling, M �ulding, and Dove
ailing Machine . Send for circular and pample of work. 
B.  C. Mach'y Co . • Battle Creek. Mlch . .  Box 221. 

Price only three dollars-The Tom Thumb 
Electric Telegrapb. A compact working Telegrapb ap· 
�ara tu •• tor .endlDR mesBages. making magnets. the 
electric IIgbt. glVlDg alarm •• an d varlou. otber pnrpo.el. 
Can be put In operation by any lad. Dclude. battery. 
I[ey and wire.. Neatly packed and lent to all parts of 
'he world on receipt of price. F.  C. Beach '" Co • •  268 
8roadway.New York. 

Engines, Boilers, Pumps, Portable Engines 
Machlnl. I S  Tooll . I .:H. Shearman. 45 Cortlandt St .•  N.Y. 

Automatic Wire Rope R. R. conveys Coal 
Qre. &c . •  wllhout Tre.tle Work. No . 61 Broadway. N. Y 

A. F. Havens Lights Towns, Factories. Ho
tel •• and Dwelling. wlt'b G.o. 61 Broadway. New York. 

Bel t Philadelphia Oak Belting and Monitor 
ltllched. C. W. Arny, Manufacturer. SOl & 30S Cherry 
St .. Philadelphia. Pa. Send for circular. 

Rue's " Little Giant" Injectors, Cheapest 
.nd Be.t Boller Feeder In the market. W. L. Chue & 
:::0 . •  98. 95. 1r1 Liberty Street. N ew York . 

A Snperior Printing Telegraph Instrument 
.the Selden Patent).for private anif Bhort IInes-awarded 
tbe FIrst Premium (a Sliver Medall at CincinnAti Expo
.!tlon, 1811 . for " Best Telegraph Instrument for private 
uoe"-I. offered for .ale by the lIlercht·. M 'f'g and Con· 
!tructlon Co . •  50 Broad St .• New York. P. O. Box 496. 

Dean's Steam Pumps, for all purposes ; En
.pne •• Boilers. Iron and Wood Working Machinery 01 
til de.crlptlon.. W. L. Chue & Co� 9S. 85, 1rI Liberty 
8treet. New York. 

Steam Fire Engines-Philadelphia Hydrau
lic Work •• Phtladelpbla. Pa . 

Bone Mills and Portable Grist Mills.-Send 
for Catdogue to T ally & Wilde. W Platt St . •  New York. 

Waterproof Enameled Papers-all colors
lor pacldng Lard and other oily .ub.tancea. Chloride of 
LIme. Boda and .lmllar Chemical •• Cartridge •• Shoe Lin· 
Ing •• Wrapping Soap •• Bmoked or Dried Meat •• and De· 
slccated Vegetable'. Shelf Paper., and all appUcation. 
where absorption ,. to be re.lsted. Samples on appll· 
cation . Crump'. Label Pre ••• 15 Fulton St .. New York. 

For descriptive circulars, and terms to 
�gents of new and uleable mechanical noveltles.address 
Jame. H. White. Newarl<, N. J • • Manufacturer of Sbeet 

and Cut Me'.al Small w" ...... 
Emerson's Patent Inserted Toothed Saws, 

aud Saw Swage . See occa.lonal advertisement on out· 
side page . Send POltal Card for Circular and Price List. 
Emenon, Ford & C o . ,  Beaver Fall., Pa. 

B. W. F. is informed that an American gal 
Ion contains 231 cubic lo che. ; aa Engll.h Imperial gal. 
lon . �7 ' 714.-F. D. L. w1l1 l1n" a deeCrlption of a proce.s 
fOI black enamel on Iron on p. 208. vol. 26.-P. S •• who 
a.k� que.tlon. as to roollng. etc . •  should .end his name 
and addre •• .  - H .  E. J. ph ould con.ult our aavertiling 
column. for book."Itn carpen try.-J. F . F . '. reply to V. 
C. Il lncom prehen.lble.-W.H. S. will lind dlrecllono 
for making vinegar on p. 58. vol . 80. Solid opodelooc 
can be made by u.lng more .oap In tbe m'xture . -G. O. 
D .  11'111 lind recIpes for alldlng on glal. on p. 2b8. vol . SO. 
A.phaltum varnllh II de.crlbed on p.  286. vol.  26. For 
painting on glaao • •  ee p. l23. 101. 8O.-T. F. will lind dl· 
rpctlonl for a cement for mInding china on P. 241. vol. 
71. Tempering sprinEI I. de.crlted on p. 251, vol. 29. 
Black a sphaltum v,rallh for cast Iron I.  described on p. 
23? vol . 26.-J . '1'. B. wtll llnd a recipe for jet black Ink 
0'1 p .  �1l3. VOl. 2II .-S. A .  M .  will lind directions for mao 
king marking Ink on p. 251. vol .  2II. -l"or wbltewa.h. lee 
p. 280. vol. 211. For paper boats • •  ee p. 168. vol. 27. 

W. F. H. asks : 1. How can I find the vela
city of water In any .Ized lIume ? A. By experiment. 
2 What peruentage of power d o  over.hot wheel. u.u 
ally y ield ? A. From IIfty to Beventy·llve per cent. S 
Can you give me a rule for I&]'lng out bevel gearl ? A: 
You will lind It In any treatise on mill work. 

A. M. B. saye : 1. In vol. 30, No. 12, you 
.peak of an Ice boat golug nearly three tlmel u Ja.t aB 
the wlDd. B. uYI that thl. II apln.t common .. ense. 
Can you explain It ? A. You will lind the matter clearly 
txplalned on p. 116. vol . 26. 2. Wbat would be tbe real 
lifting power of au engine of 4 horae power ? A. It 
would be able to 11ft 132,000 lb • •  one foot blab In a min· 
ute. 

In our answer to L. E. I.,  in the SCIENTIFIC 
AlIBBIO,U( for April 4. 1874. the .tntence that " \lott a ... a 
one bllf that (If the pl.ton" .houl� read : " POl t area 
from one twentieth to one llfteenth the area ef the pia· 
ton. " 

G. A. B says : We use two kinds of brake 
shoeB on our cars . one of wood, the other of Iron . My 
friend say. that the Iron onel ilre the belt , for the reason 
that he can Icrew down brake. a. hard as ne pleasea 
With the Iron Ihoel. and Ille wheel wlll .carcely ever 
Illde on the rail : bllt with tbe wooden one. half the 
force expended 11'111 oau.e tbe wheel to slide. I. on the 
contrary •• ay that the wooden one II  the be.t. for It II 
the one which retard. the revolving of the wheel mOlt 
wltb the lea.t expenditure of " elbow greaBe;" w e  do 
not queltton which I.  tbe be.t material for Ihoe. for 
general ulage, but which 11'111 atop a train In a given 
time with tbe leut p o w er expended by the brakeman. 
Who II right ? A. The frlctl8n between the wheel and 
the wooden Ihoe would ordinarily be greater for tbe 
ome prelame. than when tbe Iron .hoe wal uaed. 2.  
What gum can 1 get whlc'> will dlllolve In alcobol and 
after doing be aptn .oluble In water ? A.  We do not 
DOW of any. 

G. W. M. asks : About how deep will cast 
or wrought Iron 1'1IIIt,  If expoled to all weathen ? A. 
Experiments have not been "rery extended. but It II 
IUPPoll8d that. If the metal l a  not snbjected to atraln, 1t 
will ru.t about 1-16 of an Inch deep tn 26 years. 

S. H. D. asks : Why is it that & common 
portable pumP. uled on a portlble Iteam fngbae to feed 
the boller, WIll not tlke hot water but will take cold 
water ? A. The vapor formed by the hot water createl 
sueh a prelaure that the valTe. cannot open. ]  

G. R. B. asks : Is the weight or pressure 
upon the valves of a .team engine the area of t5e porte or 
openlnp which are covered by tbe valve. multiplied by 
the pre.aure persquare Inch,and are the valvpa balanced 
when the ports or opening. are not covered by them ? 
IL ahort. I. the theery of no port. no preslure. correct. 
and do the rule. wblch apply to the llgurlng of thewelght 
or pre •• ure on the valve. of an engine al.o apply to tbe 
pre •• ure upon the pl.ton packing ? [n other word •• can 
tbe rlnp Of the .0· called !team pl.ton packIng. be .et 
out by .team ? A. The pre.oure of the valve I. tbat due 
to Its own weigh t  and the unbalanced pre •• ure of the 
steam o n lt.  Tbus. lf  an equal area I. pre.sed on top 
and bottom of the valve. all the' pres.ure will be tdken 
011'. There are several .tylel of pilton In which the 
packIng rlngl are .et out by Iteam pre.sure . 

W. C. M. asks : 1. Is tallow tha best thing 
for lubricatlnR an engine cylinder? I. there anything 
that wlJl lmprove It for tbe purpo.e ? A. Some prefer 
011 . 2. How can I bleach tallow Without Injllrlng lt ? 
A. Melt and strain It before u.lng. 

H. W. says : 1. We attribute to Newton 
t h e  dl.covery of t b e  law of gravi tation . I. there an 
apposite law of repulsion ? A. Yes. but It acts at very 
.mall dl.tance..  Molecule. repel each other according 
to the amount of beat tbey contain ; the temperature 
of .pace. luppo.ed to be SOOO Fah. below zero, I. lum· 
clent lor etber vibratlon •• 2. Newton dlgnilled his dl.· 
covery by declaring the law of graTttatlou to be a prln· 
clple Inherent In lDatter. In the .ame len.e. I. there 
not al.o an oppOSite law of repul.lon wbl�h I. a prillcl
ple lnberen t ln matter ? A .  No. S . l .uppo.e lt may be 
.ald that gravitation I. not now con.ldered to be a prin
Ciple. but an ell'ect of force. In thl. vIew oUhe case.  I. 
tb ere not repul.lon which I. In the same .en.e an ellect 
of force ? A. No . 4. Do or can altronomer. explain 
the movements of co.mlcal bodle. Batl.ractorlly upon 
the theory that tbey are balanced between the c entrl · 
petal and the centrifugal foree •• or do they oll'er any 
.athfactory explanation of .uch movement. ou any 
ba.1a which Ignore. Ibe exl.tense of a law. a princIple 
or an ellect. of repul.lon which Is Independent of the 
above named force. ? A. The moon falll toward lhe 
earth one twcntleth 01  an Inch every .econd, In.tead 
eof going 011 at a tangent .  See Looml.· "Treatl.e on A.· 
tronomy . "  5 .  If tbe earth . II'lngs around the .un In a n  
orbit predetermined only b y  I t .  momentum . It. centrl� 
fllgal , and It. centrlpet&l force. why I. It that. wben 
It. orbit I. once dl.turbed or varIed, ao lt has been thou 
sands of tIme. by thp. planet Mara. for example. t bat the 
variation doe. not remain a permanency ? IA. Where 
two bodies haTe exactly commen.urate orbit •• the orbit 
of the .maller body I. entirely changed.  Hence tbe gap 
In Saturn'. ring has been cau.ed by one of It. satellite •• 
In the formation of a lolar .ystem. only thOle orbit •• 
Burvlve which are Incommen.urate with �ach olher. 6 

Comets wblch come to tbe center of our .y.tem are 
hurled back Into the depth. of mea.urele •• Bpace. What 
I. the power which operate. with .uch Irresl.tlble cer. 
talnty ? Can their eccentric orbltl po.albly be referred 
to the equal and unvaryin g  centrifugal force ? I. not 
every known mechanlcal luppo.ltlon oppo.ed to .uch a 
theory ? A. All bodlel move with tbelr greatelt Telo. 
cltl " at the perihelion pas.agel.  Hence their ability to 
get away apln . 7. But all orbit. of all cosmlcal bodlel 
arp like thOle of cemets. namely. tbey bave an ellipsoid. 
al form of revolution . Doe. not tbll lndicate the Idea 
that the lawl which compel t\lem to retain their orbit. 
are In all case. tbe .ame a.  tho.e all'ectlng cometary rev. 
olutloGs? Here end the que.tlon . l desired to aek. Tbe 
tbeory of a principle of repulsion has already been an 
nounced. It remain. to a.certaln how thlo law o� Prln : 
clple or el\'ect comu Into exiatence. Take two balll of 
aome IIgb t  lu bltance. dried pith II as good a. any. Let 
one of thea'e be .urcharged with electricity. and It will 
attract the otber. Lat the two ball. remain In contact 
with each other a Ihort time. long enough for their 
electrleal condlllon to become equalized. and the) 11'1\1 
repel each other. Now .uppoEe the s un to be a IIlghly 
charged electri cal body, and a comet to be relatively an 
uncbarged body, lt follow. tbat tbe comet will be dra .. n 
toward tbe .un by electrical attractIon. It 18 true tbat 
tbe comet 11'111 be drawn by the force of the attraction 
of gnvltatlon al.o. Ind will be governed by I ts centrl. 
fllpl force. but tbe electrical attraction 11' 111 lupple
ment thele force •• Arriving Ilear the .UB. the electncal 
condition of tbe comet becomel cbanged by l ea.on of 
Its proximity, and hence I. repelled Ju.t a. one pltl ball 
I. repelled by the other when the condition of the two 
bas become equalized. It I. proper 10 oay here that 
wblle many vartoul phenomena of electrical acllon are 
recognI zed. yet the whole .ubJect of elec tricity. It. 
ccnnectlon with htat motion. tbe contncUon or el'pan. 
slon of bodle.by heat or from otber cauoea, lt. devel. 
opment by motion or from contiguity of bodie s, In 
.hort. the whole theory of the corrolallou of foree •• can 
hardly be uld to be understood, and In mauy re.pectl II 
haltlna and unlatldactory. Whether the .un Is .1Il· 
rounded by wbat mlY be called an atmoophere of elec· 
trlclty . wblcb reacbea beyond the boundarle. of tbe 
outermoBt planet. or whetber the electrical condillon 
of co.mlcal bodle. l. excited by their expan.lon by heat 
when they arrive at their polnta of elo.e.t proximity to 
tbe fun (which appearl Improbable) . one tblng Is cer. 
taln. wh1eb I. that tnere I. a law or prfnclple or ellect 
of repuls.on which I. a n ece.sary law. and which delineB 
thOle circular bounda,le. In space which the worldB 
may uot overpBsa. A. Electrical forcea appear to play 
a very .ubordlnate POlt  In l< ature.  Stors are .een to 
drift about In current. and vortlce. wltb an occa.lonal 
colll.lon. The re.ultlna combinations are In exact ac· 
cordance with the law of gravitation. The mote. In a 
.unbeam. the .bllliDg noctilu,/J mmari8 In the sea. or 
Browntan movemenU of minute parllcle. under the u 1-
crosco pe. may .erve to 1I1u.trate theBe currents of clr· 
culatlng .tara. 

E. B. W. asks : 1. What is the rule for find
Ing the area of a segment of a circle ?  A. It I.  equal to 
the area of the circular lector. bounded by the .ame 
arc. dlmlnl.hed by the triangular portion of tbe .ector. 
�. Al.o of an elllp.e ? A. The area of.an elllp.e I.  equal 
to 0'1654 time. tbe long diameter multiplied by the short 
diamet er. S. Wbat cau.es a liquid to circulate wben 
runnIng downward. through a bole, al. for In.tance, 
through an opening I n  the bottom of a ve.lel ? A. The 
motion II given to It by the •• plral form of tbe hole. or 
tbe position of the hole In reference to the center of 
the veuel. 4.Wbatlnhe belt recent wor): on snrveytngP 
A. Trautwlne'l workl are among the late.t and be.t. 

T. G. asks : 1. How can I solder or bra*, 
two piece. of bra .. together Iteam tIght ? A . See p. 
251. vol. 28. �.  What II tbe belt tblng to remove 
lcale from a boll .. ? A. TIY putl lna about two ouncel 
of muriate of ammonia In the botler twlee a week. 
8. Oqbt a person who wlahel to be an elllliDeer to 
ItIl� a1l7 bookS, or 1B practice alone .ll1Iletent ? If not, 
wbat bookS are the beat ? A. By all mean. atudy good 
bookS. Begin with Bourne'l "Catechllm of the Steam 
EJaglne." 4. What II the best palnt for a smoke atack ? 
A. See p. 291i, 1'01. �. 

(MAY 1 6, 1 8 74 . 
C. R. allks : 1. How can I make a good ce 

ment for IIll1nR aIr hele. la caat Iroll ? I wallt fome 
thing tbat will Itand heat. A. You can tap the bole, 
and acrew In a ploce of metal. 2. WhiCh drdp the mOl 
water. a aide wheel .teamer or .. propeller. b oth I U U I  
being of the lame Ilze and ahape ? A .  Generally there 
I. no dragln either calC . 

D. B. S. says : 1. In a lecture on electricity, 
a piece of money was placed In a .aucer of liquid that 
looked like water. and a per.on could bave It If he could 
piCK It out. In one b and was to be placed a ball connec
ted with tbe wire of a battery. which did not have any 
ell'ect on. the person until the otber bond t oucl ed the 
liquid, when that bdnd would Immediately lIy upward 
the lenl\'th of the arm. What was the liquid ? A. Prob
ably water. 2, Wby did the ell'ect take place ? A. The 
water In tbe ba.ln was connected WIth tbe other pole of 
tbe battery. ao that. on tOllchlng It. a violent sbock was 
given to the .y.tem. with the re.ult you dcscl lbe. 8. 
Arc caoutchouc and gutta \lercha the same ? A. No. 4.  

W1I1 a bell pve tbe .ame volume of .ound If .trnck o n  
the outBl de tbat It w i l l  wbeu .truck on t b e  In.lde. tb e 
blow being equal In botb ca.e. ? A . Depends upon the 
size and form of bell. Smal. bello. w e believe. give bet· 
ter;sound when struck up on the outBlde. 

M. asks : 1. Do you think I can master me
cbanlcal drafting Without tbe aid o f  a teacber. olher 
than bookl ? Who.e work w ould be the be.t on "ral t ·  
Ing ? A. Y o u  c a n  learn a great deal from a book , 
but there are many thing!! that a draftsman .hould know 
that can only be acquired by experience .  We can re
commend Profeasor Warren'. works. �.  Why 11'111 a .r-�� 
propeller make more turn •• other thIng. belnR the a. me. 
In runulng aplnst tbe tide than In goIng with It ? A. 
We would like .ome good evIdence that thl. ls a fact 
before .eeklng for a rea.on. 

M. W. H. asks : 1 . Will vegetable or any 
freezable bodle. freeze In alcohol ? Wm they freeze a. 
.oon as the alcohol geU below �o Fah . ? A. When tbe 
temperature of tbe alcohol sink. below the freezlnR 
poI n t  of tbc .ub.tance. coutalned In It. tbey will freeze . 
2. Wby does a telescope magnify If we look thr�u � h  
from tbe big end at anything cl08e to the IItlle end . 
while. wben looking at anythIng a few feet 011. It make . 
It .malle r ?  A. In the former case the rays proceeding 
from the object gla •• enter the eye a. a di verging beam . 
3. I. there .ucb a thing al a slnllle 11'1 ... telescope. or 
thing that can be u.ed aa a telescope ?  A. A single 
gla •• tele.cope Is not po.slbl e .  4. Will nltro·gly cerln 
explode a • •  oon as the acldo and glycerin .. re poured to· 
gether, 01 does It have to be Bllrred together and left t o  
.tand for a wblle ? What are t b e  proportion. o f  cheml· 
cally pure nitric aCid • •  ulpb urlc aci d. and glycerin. by 
weight. to make nltro'glycerln ? A .  See p. 288. vol. 20. 

M. M. al:!ks : 1 .  Where gas from the city 
work. can be bougbt for as per thou.and fect. would It 
be economy to generate hydrogen by the acllon of 8ul· 
pburlc acId at 8 cent. per lb. upon Iron turning. at 1 
cent per Ib . •  and give It lumlno.lty by passing through a 
IIlter .aturated wlih coal 011 at 20 cents per gallon ? A .  
If the.e llgure. repre.ented the enllre expen.e o f  tbe 
manufacture. It would be. 2 .  What Is the cheape.t 
method of procuring oxygen upon a large .cale with· 
out expenBlve apparatu. ? A .  The oxygen companle. 
uoe chlorate of pota.h heated In Iron POtl. The slm· 
pllclty of the plant employed and the purity Of the p. 
compensate I hem for the ceft of an expen.lve mate
rial. 8. I. tbe calclllm light made by a jet of cOCIIDon 
air through a lIame of i l l uminating gas olloa a piece of 
c\lali< of .umclent Inten.lty to u.e aB an illuminating 
agent ? A. N o .  

J. H.  says : I have two coal shafts, both 
lunk to the .. me vein. one tor downca.t and tbe other 
for upcast. I am uBlng for a ventilating power. at the 
bottom of the upca.t, a large furnace ; and I n  addition 
to the fumace I bave the UpCA.t elevated 45 teet above 
the level of tbe down caU ;  both .hafta are af Ihe eame 
.Ize. 7xl4 feet. If 1 make tbe mouth of tbe downca.t 
18 feet .quare I n  place of 7x14 and bring It  down to the 
regular Biz. at 18 'eet down tbe Ibaft, wblch I think 
would make a kind of receiver, would It add to tbe 
welgbt or pre.sure of air In that sbaft. and be any hel p 
to the furnace ? A. N o . 2. Is coal tar Injurl ou. to 
wire rope ? A. N o .  

G. E. D. asks : How can I make sensitized 
paper ? A.  Take albumen paper, and 1I0at (prepared 
.Ide downward.) on a bath of 1 oz. nltral e  of silver In 
18 oz. dl.tllled water : add a few drop. of citric aCid to 
dla.olve the IIrst precipitate. Float for balf a minute 
and dry I n  a dark room. 

E. D. B. asks : 1.  Are the grounds of cameos 
colored altilieially aftor belnll cut, e.peclally the beau. 
tlful green one. ? If  EO, by what meanB ? A. No. The 
"llI'eront color. belong to the varlou. Itrata of the 
.tone . 2 .  Wh .. t work on geometry has a full descrlp. 
tlon of lhe curves of the fourth order ? I have heard 
tbat, by tbe use of the cl.cold, an angle could be trl.ec· 
ted ; 18  thl • •  o ? A. [n treatl.el on the calculu.. The 
c llcold Is a curve of tbe third order. n II d •• crlbed In 
Newton· . .. Unlversal Arithmetic . "  8. Ha. there ever 
been a .uppo.e d metallic base of hydrogen discovered. 
or I .  any .uch luppo.ltlon entertained by Science ? A .  

It I I  considered a reaaonable hYPolbe.ls b y  80me .clen
l I.ts ; baUo far a. we know, no .uch metalliC base bas 
been dl.cov ered. 4 .  Is the ultramarine wat�r color 
made frcm the Itone lapi8 la.uli ? If n ot.  what I. the 
reaaon of Its great coat ? 4.  Yea. Artllloial ultrama
rine I. al.o made . an:l aold much cheaper. 

D. B. asks : 1.  W11ere is the proper place 
to l'ool t a portable englne t o  a boiler. on tbe slde or on 
t op ? A. Either place will do. If tbe botler I .  properly 
bl aced. 2. 1. a porable eD �lne. placed on tbe top o f  
thc boiler an d  using a double cranl<. as strong s .  o n e 
bolted to the  .Ide of the boiler. u.lng a .Ingle crank ? 
A. Yea. If well proportIoned. 8. I bave a portsble en· 
glne, cylinder 5 x 10 Inches and apeed 120 revolutIons 
per mlnuta ; the IIrebox I. 2O)(xI9)( Inch es. 'WIth 32 lIue. 
(1l( Inchel) of copper. 32 lnche. ln lenl\'th. 1 uoe the ex· 
hau.t bla.t. con tract. d to � an Inch, ln a stack B lnche. 
In diameter and 17 feet hlgb. Tbe pres.ure I. s:J or 40 
Ibl. Wuuld It be more economical to lenl\'then the boll· 
er to 4 feet. using tne same number of lIue. ? A. We 
would not recommend thla cbange . 

C. O. asks : 1. What is the difierence be
tween the actual and n omlnal power of a .team enpne ? 
A. Actual power dependi upon actual condition. under 
wblch tbe engine workl. Nominal borse power I. ob· 
talned from a •• umed oondltlon.. 2. What would be the 
power of an engine that bu 86 Inche • •  troke. 16 luche. 
diameter of cylinder, alld 45 revolutlonl a minute 
worked with 'l\J IbtI. of Iteam ? A. You do not aend .t f 
Ilclent data . See artIcle on .. Indleatlq Steam En· 

glne .... p .  64. vol. s:J. 8. How much Ia to be dedllcted 
for frieUon ? A. From 20 to , 50 per cent. The precllle, 
amount can only be determined by experiment. 4. Ie 

half the power loot by the crank' In . convening recti
linear Into circular motion ? A. No. 
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MAY 16, 1 874.] 
S. A. R. asb : In making steam connections 

using tbe globe valve. wblcb end or tbe valve Ihonld be 
placed next the steam pressure ? A. It 10 generally 
placed so tbat tbe pressure IS on top of tbo valve. Some 
englneo. b owever. prefer to arran'ge Itln the other way. 
00 a8 to be able to pack the 8tem under pre88ure. 

J. H. H. asks : 1. What causes zinc to 
bubble and leave blow holes when poured Into a plaster 
of Pari. mold ? A .  It may be cau8ed by Impurl tle8. or 
by Insufficient vent In the mold . 2 .  What kind of anti· 
mony Is used to harden Zinc ? I bought 80me. but It 
turned black and would not melt . A. You probably have 
a compound or an Impure article. 3.  I took a bottle and 
filled It with water. and then pu t l n  a cork with just 
cnougb lead on It to make It .Ink very 810wly. I then 
connected a force pump to the bottle . 8upposlng that 
when the pre8sure became great enough the cork would 
rise to the .nrface.  I put 35 lbs. pressure on the bottle. 
but the cork stayed down. I tben took 011 enough le.d 
s o  th.t It would just 1I0at ; tben when tbe pre,sure was 
put on . the cork went down and would come up wben I 
lessened the pres8ure.  A. When the pres8ure was In· 

creased. the alr ln the cork was compressed • •  nd suffi· 
clent water entered to make It sink. When the press· 
ure was taken off. the air expan ded and forced out the 
water. 

H. S. H. asks : If a quantity of air be com· 
pressed to half Its bulk . w hat pressure will It  exert 
against the sides of a vessel ?  By what rule of propor· 
tlou 18 tbe pressure govorned ? A. If the t emperature 
Is con8tant durtng the compression. the pressure varies 
Inveroely as the 1'408th power of the volume. 

T. W. M. asks : Can you tell me of a cheap 
and simple method of reproducIng manuocrlpt mU81c ? 
A. Write It Of l Ithogtaphlc transfer paper. have It 
transferred to stone. and printed by a lithographer. 

R. U. asks : How is phosphor bronze made, 
and what percentage of pn08phorus doe8 It contain ?  
A .  Pbosphor bronze I' made by adding a 8mall portion 
of pb08phorus to common brODze or gnn metal. Tbe 
latter 18 composed of 90 parts of copper. and 10 part8 or 
le8s of tin. To this. from 6 to 10 per cent of ph08phorus 
18  added. to make phospbor bronze . 

C. R. asks : How can I make French polish, 
and b o w  8bould It be applied ? A. Dissolve 1� OZ8. 
shellac and )( oz.sandarac In � pint naphtha. Wet a piece 
of lIinnel with POIl8h. 8tretch .. clean linen rag over the 
lIanD ol. apply ODC drop of IIn8eed 011 to the lineD , and 
rub In a circular direction. 

P. H. B. a8ks : What kind of roof will a 
composition. said to be comp08ed of French a8phaltnm . 
hydraulic cement. salt. coal. tar. and 8and (of such 
con81Btence .s to be easily spread wllh a plasterer'. 
trowel upon paper felting) mak e ?  What 10 the Illffer· 
euce betweeu Freach and American aspbaltnm ? What 
Is and what are the uses of au 011 called deae 011. sold to 
b e  mixed with carboliC acid for disinfecting purposes ? 
A. There Is no aspbalt called French asphaltum as dis
tiDgulshed In any pecnllar quality from any other as· 
phalt .  The combinatIon of Ingredients specilled by yon 
Is usele.s for the purpose Indicated. as the salt would 
desttoy lts efficIency by contlnually attracting moisture 
from tbe .tmosphere. Dead 011 Is the la8t that comeo 
over In distillation.  and IS a fatty 011 that Is not likely 
to dry well ln such a comp081t1ou.  A greBt deal of tbe 
material complalue:! of Is sold to be put on by the pur· 
chaser. and unless properly 1.ld IS not likely to give 
satisfaction � cases have occurred, we are Informed, 
wbere lhe JliAtertalbas been sent out wi th the plainest 
dIrections. and where. n everthelees. the preparation of 
feltiDg. etc • •  bas been laid with the upper side down, 
thus exposing to the weatb er a surface never In tended 
aod not prepared for It. 

A. D. B. asks : Will copper wire. which is 
covered with cotton and then with beeswax.do lora prl. 
mary- eof] ? A. Two thlckne.ses of It may be used. 2 I 
have a coli which Is too small. the covering of the wIre 

o f the primary of which Is worn off In some places. ond 
the second"ry colI has been c ut In several plac e B .  Can 

I mend the line .. Ire. and .  with more added to It. use It 
for the one I wish to make ? A. There Is no reason why 

the wIre should 1I0t answer wben properly joIned . 3. Is 

It neces.ary to put layers of oiled sf]k or other lDlnlator 
between tbe l.yers. 1t  being covered with cotton ? A. 
The ollell silk will perfect the Insnlatlon. 

A. A. W. asks : What kind of wood are 
guItars made of ? A. Well seasoned pine II freqnently 
used. 

C. G. asks for a recipe for making furniture 
polish . A. Take p.le raw linseed 011 10 ozs . • lac varnish 
and wood spirit each 5 0zs. Mix well. Iond lt II ready for 

use. This I s  a reviver for French poll.hed wood. 

C. R.. and Mrs. G. W. P. ask : 1.  How can I 
make a IIgbt gray color to color a brown wall so that It 
11'111 stand the weather? A. Put a very little blue black 
In ordinary whitewash . 2. How can I m.ke a dark 
brown color for Ibe 8ame purpose ? 2. U8e umber or 
ocher In whitewash. t o  the sha'!e reqnlred. 

A. H. W. G. asks for a recipe for turner's 
cement. for holdlug .mall articles In the lathe. A. Take 
Burgundy p itCh 2 Ibs .• resin 2 Ibs . • yellow wax 2 OD. 
dried wbltlng 2 Ibs. ; melt and mix. 

• 

D. E. R. asks : How can I put a fine polish 
on walnut In a very short time. say 3 hour, ? A. Melt 3 
or 4 pieces of sandarac. each the size of a walnut. add 1 
pint boiled of]. and boll t ogether for i honr. While 
cooling. add 1 dram Venice turpentine. and If too thick. 
a little 011 of tnrpentine a180. Apply all over; and after 
a few hours. mb It 011. 

G. F. F. asks : What is the best thin� to 
use In cleaulng silver plated goods ? A. Prepared clialk 
In cold water: apply with a plate brush.chamols leatber. 
or soft woolen rag. 

Mr. E. Kireersky, of Penza, Russia, and 
many other corre8pondents ask for fnrther partICulars 
as to burDIDg brick with petroleum, de.crlbed on p. 53 
of our current volume. Will onr .. Old Sub.crlber" 
seDd us the det.lIs ? 

J. S. G. asks : 1, Has the exhaust steam of 
a high pre8sure engine ever been used as a sonrce of 
power ? A .  Yes . In the compound englne . lt8 expan· 
.Ive power Is utilized. In other Inventlou8. It 18 u.ed 
to run a .econd cylinder with vapor of a IIqnld of a low 
bOiling point . 2 .  How I. a compound euglne con8tmc· 
ted? A. See pp. 1l6. 394. vol. 25. 

C. R. McC. asks : I. Can water be raised 
and thrown wltb a h) draul1c ram to 250 feet elevation and 
aud 1 .600 feet distance through " pipe with a .trong 
spring and 21 feet of fall from sprlnghead to ram ? 
Would Sucb a .Ituatlon alford a rea.onable supply of 
water for a d welling and barn. by using the most 1m· 
provea ram ? A. You can m.ke a good ram an.wer the 
purpose. If Y8U bave plenty of water In the .prlng. A 
manufacturer will give you Instructions a. to the 
proper .Ize of pipes. 

C. F. B. says : I have a room 14.x 15, heated 
by a stove. whlcb I Wl8h to ventilate by leading a regis· 

ter Into an air pa.s.ge between the boarding and pl •• · 
terlDg. Where should the r egister be put. at the top or 
bottom of the room ? A. Yon should h ave two regis· 
ters. one at the top and one at the bottom. 

R. A. M. asks : Would it be practica.ble to 
plate st, el pen. with zinc. tiD . or other metals. either by 
dipping them In the molten metal or by electricity ? 
Would It prevent tbem corrOding wltbout Injuring tbe 
temper ? I have succeeded IB tInning a few without In· 
juring tbelr wrltlDg qualities. wltll a common .0lderlDg 
Iron . with the .Id of muriate of ZIDC. A. Steel pens 
plated wltb dltrerent Incorrodlble metal. are largely 

manufactured. 

P. H. W. asks : 1. What is tin foil, such as 
Is used for wrapplDg t obacco. composed of ? A. An an· 
alysis of a piece of tobacco tin foil lu onr pos.esslon 
showed tb.t It coutalned mostly Un with some lead. 
Seven other sample8 obtalDed from different sources 
bad tbe same composition . 2. Wbat are 8torm glasse s. 
Indicating chaDges In the atmosphere In . dvat co of 
storm. wind. etc . • IIUed with ? A. See p .  123. vol. 29. 

J. W. B. says : I. I wish to make a Rhum· 
korft'lndnctlon coil. I have 10.000 feet of No . 32 silk 
covered wire for tbe secondary coil . Of what size and 
length of wire .hould the prlm.ry coil be ? A. Forty 
feet No. 12 copper wire . sllk·co vered and vaml,hed 
wl1h sheU.c In alcob"l. 2. Wb at should be tbe diameter 
of the Iron core ? What should be the length of tbe 
coli ? A. A bundle. l inch In diameter and 1 foot long. 
o f  No. 16 soft Iron wire . 3. What amonnt of 8urface 
should the condenser have ? Are tinfoil •. nd paper tbe 
best  to make It of ? A. 50 square feet of tin foil and 50 
8quare feet of paper soaked In melted paraffin Is tbe 
be8t known . 4. Wbat Is tbe best material for the ends 
of tile coil ? A. Glass or bard rubbe r . 5 .  About w b a t  
length of spark will I be able t o  get from a coil o f  that 
8lze ? A. If carefully drawn. pure copper wire Is nsed' 
well lBsulated with para1lln or sbellac. you 11'111 get a 
spark I lncn through aIr. with two cells of Grove's bat· 
tery. 6. What 18 used for pollsblng black rubber with ? 
A. French oollsl>. 7. Do you think I could make a 
Rhnmkorft' on tbl. piau. without loss of power or other 
ddects ? A .  Ye.; It Is better to have less metal aronnd 
the secondary �oll. 8.  Wbat book ou electricity aDd 
magnetism do you think the best ? A. Noad's Is a good 
work. 

W. H. B. asks : Is there any quick way of 
IInding the number of diameters wblch & small com· 
pound microscope wl11 magnify? A. For sClen tlllc pur· 
poses. It Is generally determIned experimentally by 
means of a mIcrometer. If you can lind the foel of tbe 
O bject glass and tbe eyepiece. the magulfylng power of 
eacb can be determined approximately by dividing 10 by 

tbe focal distance. The magnifying power o f  the mi· 
croscope Is equal to tbe prodnct of tb e two magnl1y1ng 
powers so found. 

M. M. S. asks : 1.  What load will a thim· 
ble skeined wagon bear. WIth 4 Inch .plndles. tb e 
wbeels belDg three feet and one half In hlght ? A. We 
are not familiar with wagons of �h.t kin d. 2. What Is 
the largest sized cube that can be cut from a globe 
whose diameter I. 12 luches ? A. One having a face 
about 6'93 lncbes sqnare. The rule Is to multiply the 
radtus of the .phere by 1'1516. to lind an edge of the 
cube . It Is given In ne.rly every work on mensuration .  

M. & s. ask : What is  best to use on chills 
to prevent blowIng ? A. You do not send sufficient de · 
tall. to enable us to give you auy Information . M.tters 
of this kind are be.t learn ed by experience. Tbey may 
be consI dered secrets. aklu ti> tbe secret of O ,le. wbo 

was asked how he mixed his colors, Iud repl ied " with 
brains." We have Been it stated, ho wever, that 1t Is a 
good plan to cover the mold with a mlxtnre of red lead 
and 011 . 

L. T. W. asks : 1. W ill you give me the 
formUla for ascertaining the number of square Inches 
of heating surface lu cylinder anll tlue hollers ? A. 

Heatlng surface of cylinder boiler In square feet =3'141 6 X  

radius In feet x length. Heating surface o f  lI u e  boiler In 
square feet =3'141 6 x radius of shell lu feet x lengtb In feet 
+ S'1416x twice the number of lIues X radlus of lIues 10 
feet xlengtb:-of lIues ln feet. 2. How do you estimate tbe 
horse power of a bOiler. either cylinder or lIue ? A. We 
can give you no dellnlte rulo. 3. How can I compute 
the area In square Incbe. ,f a sqnare tire box ? A. Tbe 
area 18 equal to tbe product of the leDgth and breadtb. 
.upposlng the surface to be lIattened out . 4. How many 
horse power would vacnnm ad<l to an e ngine, or. In 
other words. If a hIgh pre •• "re be converted Into a low 
pressnre engine. how would you eltlmate the added 
horae power ? A. It would Increase the mean pre.aure 
In a certain ratio . and tbe hor.e power In the .ome ra. 

tlo. other condltlonl being .the same. 

J. B. asks : Can a concavo·convex lens, 1t 
Inches In diameter. be m.de to throw a focns � Inch In 
diameter at a distance of 48 Inches ? A. Tbe foc<1 
Image of a star Is a bright pOint. ;The diameter of the 
Image compared with that of tbe object Is proportional 
to their respective distances from tbe lens. If aplanatlc. 

A. S. says : L We put steam from a small 
engine Into a tank Jor snpplylng the boilers. likewise 

tbe steam from p nmp at boUers; we use olive 011 for lu· 
�rlcatlng. W1l1 It bnrt our boilers or canse them to 
scale ? We use terra japonlca ao a boiler purge. and 
lind It very e1fectl ve In removing .cale. A .  The oil 
11'111 not Injnre the bOilers. unle.s you use a very large 
quantity. 2. When you speak of heating snrface (ID 
calculating horse power) . d o  you mean all the parts ex. 
po.ed to the actloa of the lire or b eat. such a8 the tubes. 
back end of boiler. and all below the brick work ? A. 
All tbls surface Is ordinarily counted. Some persons. 
however. do not estimate all. 3. lB tbere any means of 
lIudlng wbere there Is water for a well without digging 
for It ?  A. If the soli I. not rocky. you can make bor. 

Ings w ith very Uttle trouble.  4.  Does a bro.d bel� on a 
pulley cause more friction If ouly the 8.me Iwelght be 
applied. as a narrow one ? A. No. 5. What Is the best 
material for pre.ervlng belts and keeping tbem In work. 
Ing condition ? A. Castor 011 II often recommended. 

E. S. W. asks : What is the amount of reo 
slstance per foot 01  cross .ectlon to a body m ovlDg In 
tbe air at a given rate. say 100 feet per second ? When 
the velocity Is equal to that at which air wll1 1I0w Into a 
vacuum. Is the resIstance eqnal to our 'atm08phere ? 
Do.es much depend upon the shape of the body ? What 
reilable expertments h.ve been made. and where can 
the resnlts be found ? A. Experi ments on this snbJect 
are far from complete. A ruume of the most Impor. 
tant I. given In �he Encllclopcedla Britannica. and the 
rule Is ded"ced that the resistance of tile air to the mo 
tlon of a p lane surface. In grains per square foot. I; 
equal to 16 ttmes the .quare of tbe velOCity In feet per 
second. A .pbere does not encounter more than one 
fourth the reolstance that would be opposed to the mo. 
tlon of a plane surface willi the same cross section . 

P. O. T. asks : How can I estimate the 
amount of t.nnlc .cld In barK. leav es.  and roots of dlf· 
ferent kinds ? A. By precipitating the tannin with pro· 
tochlorlde 01 tin mixed with chloride of ammonia. and 
measuring the preci pitate.  

L. W. E. asks : How many gallons of water 
are required, per horse power, to run a small engine for 
a day ? A. From 50 to 75 gallons per day of 10 hours. 

O. G. C. sayS : I am running an eight horse 
engine with coal. The lurnace has a poor draft ; would 

the pipe referred to In a recent Issue of your paper. to 
tbrow steam direct from bOiler to stack. be of any use ? 
We run tbe engine all tbe time. and exhau.t Into the 
stack. Would I t  be of any use to reduce tbe size of tbe 
exhaust Dozzle ? It Is large. I think 1� Inches In dhm· 
eter. How small sball we make I t ?  A. Generally. tbe 
exhau8t can be arraDged to make enougb draft . 

G .  E. S. asks : Will a tin boiler, 2 feet long 
and 18 1ncbes 10 dl.meter. be large enough and stroDg 
enougb to rUB an engIne cylinder 5 1ncbes stroke and 8 
luches diameter. at so revolutions per mlnnte ? A. Yes .  

J. T. and others : Foaming in boilers is es· 
peclally caused by Impurities lu the water. lnsufficleut 
s�eam room. and too beavy lIr1ug. 

W. S. W.says : 1 . In your issue of March 14. 
the .tatement Is made tbat tbe combustion of l ib. 01 
coal In one minute Is productive of a force equal to the 
work of 800 h er8e power dnnl\&' the same time. A. The 
work represeDted by 800 horse power Is the •• me .s 
tbat requIred to raise 9.900.000 Ihs. 1 foot high In a min· 
ute . Now every unit of heat prodnced by the:comhu6' 
tlon o f  coal. Iftt could be converted Into work. W0111e 
be capable o f  raiSing 7;2 Ibs . 1 foo t  blgh. so tbat tbe 
number of unlt8 of heat required for the production of 
800 borso power wonld beabout 13.000 a min ute ; aDd th, 
t�tal b eat of combusti on of ordinary coal exceeds thl •• 
2. Have not tbeory and practice sbown u. that 2� lb • .  
consumption of coal to the horse power p e r  hour Is a 
very favorable result ? A. The large ocean ste.me .. 
at present conBnme abont 2� Ibs. of coal per h our per 
horse power. BetterresultB are obtained In some ca8es. 

W.W.B.asks : 1. Will a gun with a long bar· 
reI sboot straighter th.n one wltb a short one ? A . Otber 
things being equal. prooably one will shoot with as 
much precl.lon . t  the other. 2. Wbat was tbe name of 

tbe IIrst newspaper printed In the w orld. and wbere was 
It published ? A. The IIrst periodical newspaper wh08e 
existence Is not dIsputed ; was published at London.Mal 
22. 1622. by Nicholas Bourne and Thomas Archer. It wa. 

called The Weeklll New8. 3. Where was tbe IIrot ballooD 
voyage made. and who made It ? A. At Paris. Novem· 
ber 21 . 1783. by Pllatre de ROzier, and the Marquis d·Ar· 
landes. 4. How mucb doe. the atmosphere surroundIng 
the earth welgll ? A. About U.ooo.OOO.OOO.ooo.OOO.OOO lbs . 

COllllllUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the reo 
ceipt of origin&! papers and contribution! 
upon the following subj ects : 

On a Theory of the Sense of Smell. By 
D. E. G. 

On laying out Teeth of Gears, By H. I. C. 
On a Museum of Natural History. By 

J, G. L. 
On the CauBe of the Tides. By W. M. D. 
On Steam on the Southern Rivers. By 

G. W. S. 
On Drying Lumber. By H. R. T. 
On a Boiler Explosion. By A. 
On Using Old Tin Cans. By J. P. 
On Hydrogen . By V. P. 
On Modem Telegraphy. By G. L. 
On the Keely Motor. By D. D. P. 

Also enquiries and answers from the follow· 
ing : 

c. W. Y.-D .  E. G.-J. T. B.-C . W. B .-H . G. H . 
W. W. H .-R. H .  

Correspondents who.e In qulrt es f.1I to appear .hould 
repeat them. If n o t  then publlsl>ed. tbey may conclude 
tbat. for good rea.ons . the Editor decllne8 tbem. Tbe 
addreBB 0 1  the wrlter should always be given. 

Correspondents In dI1I'erent parto of the country a.k : 
Who lI!akes ax helves and similar wooden articles ? 
Who .ells electriC gas·lIgb tlng apparatus ? Wbo makes 
cotton .eed hullers and linters ? Who make8 a wood 
engraver's ruling machine ? Makera of the above art!. 

cles 11'111 probably rromote their Interest. by advertlo· 
Ing. In reply. In the i:lOI1IlfT17IO AlnIBIOAJr. 

Several correspondents requelt UI to pnbllsb replies 
to tbelr enquiries about the patentability of their In· 
ventions. etc. Such enqulrlos will ouly be answered by 
letter. and the partie. should give their addre8.es. 

Correspondents who wrtte to ask the address of certain 
manufactnrers. or where specilled articles are to be had. 
also tbose havlI.g goods for .ale. or who w�nt to lind 
partllera. shonld send with their communications an 
amount snfficlent to cover the cost of pabllcatlon under 
the head of .. Business aud Peraonal." wblch 10 specially 
devoted to nch enquiries. 

[OFFICIAL.] 

Index of Inventions 
FOR WHICB: 

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

April 14, 1874, 
AND EACB: BEARING THAT DATB. 
[ThOBe marked (r) are reissued patents. ] 

Alarm. electro·magnetlc. F. L. Pope . . . . . . . . . . . . . .  149.6T1 

Alarm. fog. Bedell "" Chadwtck . . . . . . . . . . . . . . . . . . . .  U9.'lIJII 
Animal pOKe. C .  Mltcbell . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.Tl5 
Auger. earth. F. S. Bnrt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.717 
Bag fa.tener. D. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.663 
Bale tie. cotton . J. L. Randolph . . . . . . . . . . . . . . . . . . . .  149.605 
Barrel head. J. J. Robinson . . . . . . . . . . . . . . . . . . . . . . . . .  149.79'l 
Battery. galvanic. M. Bresllu . . . . . . . . . . . . . . . . . . . . . . .  141:.635 
Bed bottom. B. Amos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.700 
ned bot tom. H. & W. H. Gaylord . . . . . . . . . . . . . . . . . .  149.'188 
Bee fee4er. S Cuplln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.578 
Beer and wine. preserving. W. Lel.t . . . . . . . . . . . . . . .  149,66CI 
BeltlDg. machine, E. A. Street . . . . . . . . . . . . . . . . .. . . . .  149,805 

Bencb. wash. E. Astley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,6S0 

Blackboards. composition for. R. Sharp . . . . . . . . . . .  149.686 
Block. bnlldlnJr. T .  B. Rbodes . . . . . . . . . . . . . . . . . . . . . .  U9.678 
Boller. steam. D Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . 14a,616 
Boller. w.sh. L. D. Noble_  . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.783 
Boilers. coatin g. C. Il . Graham . . . . . . . . . . . . . . . . . . . .  149.744 
Boilers. etc . • coverlDg for. D.  U. Snyder . . . . . . . . .  149.689 
Botler water gag¥. J. Morrl.on . . . . . . . . . . . . . . . . . . . . .  149.597 
Soot 801es. beating out. C. W. Collyer . . . . . . . . . . . . .  1 49.723 
Boot for bor.es. W. B. Butchers . . . . . . . . . . . . . . . . . . .  149.572 
Brake. machln • Blake & Davl . . . . . . . . . . . . . . . . . . . . . .  149.567 
Broom cl�mp hook, A. L . Sweet . . . . . . . . . . . . .. . . . . . .  149.'!tYl 
Brush . paint "nd varnish. J. W. Cooper . . . . . . . . . . .  149,725 
Buckets. ball and ear for. A. Miller . . . . . . . . . . . . . . . .  149.594 
Bung cutting machine. E . Ral ner . . . . . . . . . . . . . . . . . .  149.768 
iiuttons or studs. setting. D .  Heatlnr . . . . . . . . . . . . .  149.6 6 
Cages . perch for bird. E .  Hutchinson . . . . . . . . . . . . . .  149.657 
Can , eamlng machine. J. Neumann . . . . . . . . . . . . . . .  149.599 
Car coupling. Carlton & Killmer . . . . . . . . . . . . . . . . . . .  149.718 
Cu coupllng. S. V. & C. P. Carpenter . . . . . . . . . . . . . .  149 574 
Car coupling. W. F. Cornellu . . . . . . . . . . . . . . . . . . . . . .  149.726 
Car coupl ing, H .  D. Goldsmltb . . . . . . . . . . . . . . . . . . . . .  149.650 
C.r coupling. Hart & Lawrence . . . . . . . . . . . . . . . . . . . .  149.753 
Car coupling. H.  A. Skinner . . . . . . . . . . . . . . . . . . . . . . . .  149.6a1 
Car coupling. L. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.69 
Car coupllu,. A. Wond.rly . . . . . . . . . . . . . . . . . . . . . . . . .  149.62 

Car coupllng pl n . L. J .  Gott . . . . . . . . . . . . . . . . .. . . . . . . .  149.74 
Car COUp llDg pin. C. H. William . . . . . . . . . . . . . . . . . . . .  149.821 
Car starter. D .  Jewett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.586 
Car starter and brake. E. O. Trueblood . . . . . . . . . . . .  149.812 

'Jar truck . C .  A. Thompson . . . . . . . . . . . . . . . . . . . . . . . . .  149.698 
Gar wIDdow •• spark fender for. S. W.les . . . . . . . . . .  149.620 
Garbureter. J. J. & F. G. Palmer . . . . . . . . . . . . . . . . . . .  149.786 
Carrtage. cblld·s. J .  H. Martin . . . . . . . . . . . . . . . . . . . . .  149.091 
Carriage Iramway. G. Slegl . . . . . . . . . . . . . . . . . . . . . . . . . 149.796 

Caster, furniture, H. Netz . • • • • • • • • . • . • • • • • • • • • . • . • . .  149,;8 
Cbalr. rocking and recllDlng. A. W. Stewart . . . . . . .  149 .80 
ChaIr. tlltlug. Hutchinson el al . . . . . . . . . . . . . . . . . . . . . 149.755 
Cblmney cowl. F. W. M.scber . . . . . . . . . . . . . . . . . . . . . .  149 069 
Churn. C .  D .  Merry . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 149,668 
Cllurn. reclproc�tlug. C .  Schlfferly . . . . . . . . . . . . . . . . . 149.609 
CI.y cutter. W. H. C.rter . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.7 1 9  
�Iotbes dryer. A .  H .  Bro .. n . . . . . . . . . . . . . . . . . . . . . . . .  149.569 
Clothe8 pounder • .0. Gra1lln . . . . . . . . . . . . . . . . . . . . . . . . 149.652 
Comp .... trammel or beam. C. H. Lathrop . . . . . . . .  149.761 
Cooler. beer. W. Toepher . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,695 

Cooler. mllk. A. R.  Bailey . . . . . . . . . . . . . . . . . . . . . . . . . .  149.705 
Coru popper. W. B. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.700 
Cornstalk8. macblne for cutting, J. H. Brown . . . .  149,715 
Corset. b.by exercising. C .  Tardy . . . . . . . . . . . . . . . . . .  149.692 
Crucibles. etc .• rompound for. W. T. Bansmlth . . .  149,708 
CurtalD IIxture, F. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.608 
Cutter bead. H. Buchter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H9,637 
Digger. potato. G. S. Drake . . . . . . . . . . . . . . . . .. .  , . . . . .  149,'l1!0 
Digger, band potato. H. S.  & A. Phelp . . . . . . . . . . . . .  149.676 
Dredging 8COOp. A .  E. H.II . . . . . . . . . . . . . . . . . . . . . . . . .  149.750 
Drip cuP. W . A. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.752 
Earth borers. reamer for. J .  A. Chandler . . . . . . . . .  149.6:;9 
Eaves trough ha&ger. L. E . Gould . . . . . . . . . . . . . . . .  149,651 
E l ectric apparatu8. magn eto . E. W. Stemens . . . . .  149.797 
Engine. rotary. T. S. La France . . . . . . . . . . . . . . . . . . . .  149,664 
EDglne, rotary .team. J. B. McCartney . . . . . . . . . . . .  149.772 
Engmes. heater fGr steam fire. A. P. HaUock . . . . . 149.e53 
Eqnalfzer. draft. J .  N. Bashaw . . . . . . . . . . . . . . . . . . . . .  149.707 
Fan . automatic. J. SlmmoDs . . . . . . . . . . . . . . . . . . . . . . . .  149,61� 
Fare box. A. J .  Moxllam . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,671 
Fire brick. Lin dsay & Kalb . . . . . . . . . . . . . . . . .. . . . . . . . .  149/.89 
fI.�1re e:z:t1n�utsher, Andrews & Dc>dd . • • • • • • • • • • • • • • 149.629 

Fork. suspendlng and detach'ng. Clendaniel ee al. 149,575 
l'urDace boller. D .  T .  Casement . . . . . . . . . . . . . . . . . . . .  149.6�8 
Furnace. hot air . G. W. White . . . . . . . . . . . . . . . . . . . . . . 149,819 
Furnaces,  etc . , J oint for, W .  BulTo"'B • • • • • • • • • • • • • •  1<19,5';0 
Gas lighting apparatuo. electric. E. E. Bean . . . . . . 149.561 

G.s regulator. C. B .  Gbrtrell . . . . . . . . . . . . . . . . . . . . . . . . H9M8 
Gate. autom.tlc. G. C .  Crum . . . . . . . . . . . .  , . . . . . . . . . . .  149.577 
Gear. trott iDg. H. Schmalbausen (r) . . . . . . . . . . . . . . .  5.655 
Glue. manufacturlDg. E . N euer . . . . . . . . . . . . . . . . . . . . .  149,673 
Gluing device. H. Baldwin . . . . . . . . . . . . . . . . . . . . . . . .  149.706 
Governor, steam, M. A. Dalbey . • • . • • • • • • • • • • • • • • . •  149,579 
Gra i n  drill. A.  N. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.674 
Grain .  oluestonlng seed, J. Wilkie . . . . . . . . . . . . . . . . .  149.820 
Hair pulls. maChine for making. A. L. Olsen . . . . . .  1l9.602 
Halter. N. Schmit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,610 
Hammer heads. making. J .  R. Lindsay . . . . . . . . . . . .  149.765 
Harvester. Mitten & Mott lnger . . . . . . . . . . . . . . . . . . . . .  149.670 
Harveoter. D.  H. Thayer (r) . . . . .  . . . . . .  . . . . . . . . . . . . . .  5.1>37 
Harvester rake. W. L.  Gebby . . . . . . . . . . . . . . . . . . . . . . . .  149.789 
Hemp brake. J. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.788 
Hod elevating apparatu •• G. W. Brown . . . . . . . . . . . .  149.636 
Hook. snap. J. J. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,'l51 
Hose coupling. Diehl & Mann . . . . . . . . . . . . . . . . .. . . . . . 149.728 
Hub. E. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.675 
Hydrant. M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149 628 
Indicator. station. P. W. Taylor . . . . . . . . . . . . . . . . . . . .  149.809 
Insect destroying compound. Niles & Thayer . . . . .  149.601 
Iron and steel. making. E. Pdckham . . . . . . . . . . . . . . .  ut.7 '7 
Iron aod steel from scraps. E. Wheeler . . . . . . . . . . . .  14[ 818 
Jack. lifting. G. H. Platt . . . . . . . . . . . . . . . . . . . . .. . . . . . . 149 60 1 
Journal. compensatiDg. ll. Bnltjer . . . . . . . . . . . . . . . . .  149.613 
Journal. lubrlcatlng. J. A. Wen .worth . . . . . . . . . . . .  149.621 
KDlfe. oportsman'8 pocket. J. Swan . . . . . . . . . . . . . . .  149,806 
Kni t ting machine. C. R . Tuttle . . . . . . . . . . . . . . . . .. . . . 149.813 
KDlttlng macblne cylinder. E . Tlllany . . . . . . . . . . . . . .  149.811 
Lamp collar. R. S. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.7H 
Lam p .  rellectlug. E. Boesch . . . . . . . . . . . . . . . . . . . . . . . .  149.712 
Lamp reoervolrs. coUar for. L. J. Atwood . . . . . . . . .  149.682 
Lamp • • hoem.ker·s, L. Bader . • • • • • • • • • • • • • • • • • • • . • .  149,560 
Lautern. S. BamdoUar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 49,688 
Lantern. J. A. Evarts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.734 
LaDtern. J. J .  M.rcy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.768 
Leather shaver. A.. H .  Beschormann . . . . . . . . . . . . . . .  ]49,563 
Life preserver. G. Clark . Jr . . . . . . . . . . . . . . . . . . . . . . . . .  149.721 
Lock for sliding doors. D. H .  Dotterer . . . . . . . . . . . .  149.729 
Match safe. J. S. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.754 
Mattress. 8prlng. A. Junge . . . . . . . . . . . . . . . . . . . . . . . . . .  149.758 
&Ieats. etc .• preservlDg. 1. Atkinson . . . . . . . . . . . . . . .  149.651 
Medical componnd. W. A. Callender . . . . . . . . . . . . . . .  149.5':8 
M�dlcal compound. R. R. Roberts . . . . . . . . .. . . . . . . .  149.679 
Medical componnd. R. R. Roberto . . . . . . . . . . . . . . . . .  149.680 
Mill feed device. S. Morrison . . . . . . . . . . . . . . . . . . . . . . .  149.598 
Mincing macblne. CluDey & LepIDe . . . . . . . . . . . . . . . .  149.640 
Molds. etc •• maklng cores for. W. J. Reagan . . . . . . 149.789 
Motion. conTerttng. Vivian "" Mackenzie . . . . . . . . . .  149.696 
Mus!c recorder. antomatlc. J. Metzger . . . . . . . . . . . .  149,598 

Nut lock. J. B. Sweetland . . . . . . . . . . . . . . . . . . . . . . . . . .  149.8C8 
Nuts. unlocking locked. M. McDevitt . . . . . . . . . . . . . .  149.773 
011 from seed, extracting. Adamoon el al . . . . . . . . . .  149.701 
Ore concentrator and washer. J. B. Wilder . . . . . . . 119.6:12 
Ore cru,her. Blake & M.rsden . . . . . . . . . . . . . . . . . . . . . .  149.711 
OrdnaDce. projectile for rilled. A .  G. Sinclair . . . . .  149.800 
Pacldng ring. E. Suhlvan . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.617 
Padlock. comblnatlon. E .  R .  J. Lippold . . . . . . . . . . . 149.766 
Pantaloon shapero G. More . . . . . . . . . . . . . . . . . . . . . . . . . . 149.595 
Paper cntting machine. LevlDe8. & V.nhorn . . . . .  U9.588 
Paper cnttlng machine. S. W. Soule . . . . . . . . . . . . . .  149.600 

Pavement. artillclal Itone. B. B. Inga118 . . . . . . . . . . .  149.656 
Pnotograpbl, taldng, C. M. Coolloge . . . . . . . . . . . . . . .  149.724 
Pianoforte agrall'e. T. Kat.r . . . . . . . . . . . . . . . . . . . . . . . . 119.759 
Hanoforte. bell. U. C. Hill . . . . . . . . . . . . . . . . . . . . . . . . . 149.535 
Flanos. artillclal lvory for. D.  G. "" S. Straight . . . .  149.615 
Plles oupporter. C. West (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5,659 

Binder. temporary. W. Reid . . . . . . . . . . . . . . . .. . . . . . . . .  149,790 Pl pe . llre water. T. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.669 
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Pipe. composition. J. S. Patrie . . . . . . . . . . . . . . . . . . . . .  149.808 
Planter. C. D. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.698 
Planter. potalo. W. COl1llen8 . . . . . . . . . . . . . . . . . . . . . . . .  1 49.642 
Plo lT. J. lIl. Tingley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.694 
Pump. B. W. Feltbousen er) . . . . . . . . . . . . . . . . . . . . . . . .  5,882 
Pump. steam mining. A. N. Rogers . . . . . . . . . . . . .. . . .  149.681 
Pump valve box a .. angement. W. J. Silver . . . . . . . .  149.799 
Pump val ve. ateam. J. A. Hagan . . . . . . . . . . . . . .. . . . . .  149.747 
Puncb. P. S. Gabrlo . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  149,588 
PurUler. middlings. H. S .  Jewcll .  . . . . . . . . . . . . . . . . . .  149.862 
Puriller. middlings. R. 1I0yer . . . . . . . . . . . . . . . . . . . . . . .  149.688 
Rallwa) ral1 joint. J. 111 . Clem . . . . . . . . . . . . . . . . . . . . . .  149.722 
Rail wa1 1. collisions upon . Ryder & Elemond • • • • .  149.794 
Railways ol anow. clearin g. S. G. Smith . . . . .. . . . . .  149.688 
Rake. borse hay. W, S. Arcber . . . . . . . . . . . . .. . . . . . . . .  149.704 
Relleetor. C. 111. lIIurch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.778 
Rellector. C. III. lllurch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.780 
RIgging connection. H . Gregory. Jr . . . . . . . . . . . . . . . . lJ9.745 
Roadway •• removing snow. W. Y. Warner (r) .. . . .  5,888 
Roller and harrow. W. J. Morgan . . . . . . . . . . . . . . . . . .  149.776 
Roof. G. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.791 
Rule. combination. C. H. Hardy . . . . . . . . . . . . . . . . . . . . 149.655 
Sad Iron heater. W. Frary . . . . . . . . . . . . . . . . . . . . . . . . . .  149.�82 
Sagger. B. Jack.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.660 
Sandal. rubber. J. H. Bentley . . . . . . . . . . . . . . . . . . . . . . . 149.684 
Saw. W. H. Bent ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.562 
Saw. cIrcular, W. P. Hale . . . . . . . . . . . . . . . . . . . . . . . . . .  149.748 
Saw grinding machine. W. Dreyer . . . . . . . . . . . . . . . . . .  149.644 
Saw handle. Murray " Winterbottom . . . . . . . . . . . . .  149.781 
Saw mill, gang. G. W. Nichols . . . . . . . . . . . . . . . . . . . .  149.800 
Saw mills, feed roll for. T. N. Egery . . . . . . . . . . . . . .  149.845 
Saw mllls , log turner for. L. P. Gilbert . . . . . . . . . . . . 149,649 
Saw set. G. H. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,810 
Saw swaging macblnp. W. Glue . . . . . . . . . . . . . . . . . . . . 149.584 
Baw table. F .  H .  and C. N. Hanna . . . . . . . . . . . . . . . . .  149.654 
Baw tootb swage. A. J. McCollum . . . . . . . . . . . . . . . . .  149.667 
Sawing machine. Circular. O. A. Dean . . . . . . . . . . . . . 149.848 
SawlnR machine. WOOd, J. L. Forker . . . . . . . . . . . . . . 149.786 
Bcrew blauk feeder. W. Aiken . . . . . . . . . . . . . . . . . . . . .  149.62'l 
Bcrew dr!ver, W. S. Kyle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 49,587 
Bcrew threading chuck. W. Allten . . . . . . . . . . . . . . . . 149,626 
Bcrews. maKlng metal, C .  �. Spencer (r) . . . . . . . . . 5.886 
Seporator.graln. H. S .  Jewell . . . . . . . . . . . .. . . . . . . . . . . .  149,661 
Beparator. graIn. E. H. Osborn . . . . . . . . . . . . . . . . . . . . .  149,785 
Bewlng machIne. J. and R. Blake . . . . . . . . . . . . . . . . . .  149.585 
Sewln!! machIne cabinet. B. F. Loomis . . . . . . . . . . . . 149.767 
Bewlng machine clutch. Blake & Davis . . . . . . . . . . .  149.564 
SewIng machine needle setter. H . H. V. Lilley . . . 149,764 
Bewlng machlne needle threader. B. P. J!:llIott . . . . 149.580 
Bewlng maehme pres.er foot, O. Brew.ter . . . . . . . .  149.714 
·Sewlng mochlne te09lon. R. Blake . . . . . . . . . . . . . . . . . 149.566 
Shaft coupling, W. J. Silver . . . . . . . . . . . . . . . . . . . . . . . .  149.798 
Shingles, r iving, D. Shanklaud . . . . . . . . . . . . . . . . . . . . .  149.611 
Sblps' bottoms. coating Iron . S. William . . . . . . . . . . 149.697 
Skewer extractor. H. D. Boss . . . . . . . . . . . . . . . . . ... . . .  149,718 
Skirt. etc .• ornamental felt. J. E. Pollard (r) . . . . .  5,884 
Snow scraper. W. Thompeon . . . . . . . . . . . . . . . . . . . . . . .  149.619 
Snow plow, G .  C. Thoma . . . . . . . . . . . . . . . . . . . . . . . . . .  149.618 
Soap for wasblng and bleaching. W. Johnson . . . . 149.756 
Bolderlng Iron. G. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . 149.801 
Soldering tool, D. Weldley . . . . . . . . . . . . . . . . . . . . . . . . .  149.816 
Soles, cuttIng rubber. G. H. Ives . . . . . . . . . . . . . . . . . . .  149.6119 
Spark extlngul.her. G. D. Gordon . . . . . . . . . . . . . . . . .  149.742 
Spike maChine, J. J. McCartney . . . . . . . . . . . . . . . . . . . .  149.771 
IIplnnlng mule. J. Watt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.815 
Steering vessels. E .  W. Brook . . . . . . . . . . . . . . . . . . . . . .  149,568 
Btone. arttllclal; J. L. Rowland . . . . . . . . . . . . . . . . . . . . . 149.662 
Stove. H. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.803 
Straw board' coating. Sachs 81 a! . .  . . . . . . . . . . . . . . . . .  149.684 
Sugar. manufactu« of. Duncan 61 al . . . . . . . . . . . . . . .  149.781 
Su.pender. I. R .  Cnrtls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.721 
Telegraph In.ulators. C. L. Le Baron . . . . .  149.782. 149.768 
Thrashing machine separator, D. Gel.er . . . . . . . . . 149.741 
Toy buzz, E. L. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.596 
Toy pistol. G. Geer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,740 
Trap, .nlmal. R. S. Flournoy . . .  : . . . . . . . . . . . . . . . . .  149.785 
Trlgonometer. protracting, J. Lyman . . . . . . . . . . . .  149.590 
TurbIne wh��1 ca.lng, RIsdon & Tyler . . . . . . . . . . . .  149.607 
Twine boldcr. W. I. Chase . . . . . . . . . . . . . . . . . . . . . . . . . 149,720 
Type·aettlng machine. F. G. Foster . . . . . . . . . . . . . . .  149.647 
Valve for steam pump •• J.  A. Hagan . . . . . . . . . . . . . . 149.747 
Valve. steam .lIde . J. Youngman . . . . . . . . . . . . . . . . .  149.S2'� 
Vehicle axle. C .  M .  Murch . . . . . . . . . . . . . . . . . . . . . . . . . .  149,779 
Vehicle hub. P. B. Watson . . . . . . . . . . . . . . . . . . . . . . . .  149,814 
VehIcle spring. C. M. Murch . . . . . . . . . . . . . . . . . . . . . . .  149.777 
Vehicle wheel. R. M. Buchanan . . . . . . . . . . . . . . . . . . .  149.116 
Vehicle wheel, J. B. Withey . . . . . . . . . . . . . . . . . . . . . . . .  149.699 
Vehicle wheel hub. J. V. Wool.ey . . . . . . . . . . . . . . . . 149.625 
Veneers. cnttlng. W. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . 149.782 
Violin attachment. C .  F . AI�ert . . . . . . . . . . . . . . . . . .  149.71n 
Washing machine. J. B. and W. H .  Cleveland . . .  149,576 
Wa.blng machine. H. H. Me.senger . . . . . . . . . . . . . . . 149,592 
Wa.hlng machine .  J. W. Ricker . . . . . . . . . . . . . . . . . .  149.606 
Washing machine. R. A. Wels . . . . . . . . . . . . . . . . . . . . 149.817 
Washing machine. W. H. Willis . . . . . . . . . . . . . . . . . . .  149.628 
Watch chain book. H. T. S.I1.bury . . . . . . . . . . . . . . . .  149.685 
Watch. stem Winding. elc . •  H. R. L. Jone . . . . . . . .  149.757 
WatCh balance spring holder. J. Shaw . . . . . . . . . . . .  149.795 
Watch dust eXCluder. C. S .  1II0.ele7 (r) . . . . . . . . . . .  5,83S 
Watch roller abBtractor. J. Kay . . . . . . . . . . . . . . . . . . .  149,760 
Water clos�t tank. J. Grlmtbs . . . . . . . . . . . . . . . . . . . .  149.746 
WaterpraoC compound. J. G. Haley . . . . . . . . . . . . . . 149.749 
Water wheel. T. N .  Egery . . . . . . . . . . . . . . . . . . . . . . . . . .  149.646 
Water wheel. Smith " Weld . . . . . . . . . . . . . . . . . . . . . . . .  149.802 
Wbeels. etc .• cutUng the teeth of. N. E. Nash . . . .  149.672 
Wbeelbarrow. J. A. G .. rver . . . . . . . . . . . . . . . . . . . . . . . .  149,7�7 
Wblp socket. A. V. M. Sprague . . . . . . . . . . . . . . . . . . . . 149.614 
Wblp .tock, N. H .  Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,710 
Whip .tock coverlne. H. J. Bu.h . . . . . . . . . . . . . . . . . .  149.571 
Windmill, C. A. Fargo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.581 
WlndmUl. Rue & Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.793 
Window screen. C. May . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.770 
Wire. strILlghtenlng. F. W. Mallet . . . . . . . . . . . . . . . . . .  149.666 
Wrench. adjustable pipe. H .  E. Acker . . . . . . . . . . . .  149.559 
Wrench. pipe. A. Collis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.646 
WrIst coverlne spring retainer. T. F. Oliphant • . .  149.784 

APPLICATIONS FOR EXTENSION. 
Applications have been dulyllied and are now pendIng 

for the extension of the folio wing Letters Patent. Hear· 
Ings upon the respective applications are appOinted to, 
the days hereinafter mentioned : 
29.187.-C AB COUCH.-W. A. Brown . July l .  
29.162 -PLoW.-L. Greene. July 1 .  
29.\80.-HoI8TIJlG APPAlIATU8�J . Lemman. July 1 .  
29.21�.-SPBING HINGlI.-A. Acl<er. July 1 . 
29,294.-BoAT LOWlIBIJlG.-W. Flowers 81 al. July 8. 

EXTEN�IONS G:RANTED. 
2'l,898 . -RuLlICTOll.-I. P. Frink. " In two divisions. 
27.901.-HABVll8TlIlI.-M. H.nenlleck. 

DISCLABIER. 
47,118.-MAEIJlG BOLTS.-W. J. Lewis. 

DESIGNS PATENTED. 
7,865.-TlI .. BlIT.-J. Jepson. Welt Meriden. Conn. 
7.366.-8HBLJ' BlIACIt:lITS.-A. Tuttle. BOlton, M .... 
7,867 t0 7,S71i.-CABPlITS. -J. T. Webater.Phlladelphla,Pa. 
i,816.-TlIA BlIT .-D. C. Wilcox. Welt )(erlden. Conn. 
',9'I7.-SPOOJI HAJlDLlI.-B.D .Belderh.le. New York clty 

7,S78 .-DooB KJlOB. lITO.-B. Mallory. New Haven. Conn 
7.879.-Bl1l1IAL CA8It:lIT.-W. M. R_ld. Am.terdam, N . Y. 
7.S80.-PIOT17BlI FBAJllI.-M.J. Rice, Boston. Maa ••  
7.88l.-WlIATHlIB VAJllI.-A. Blmon. Jer.ey City. N. J. 

TRADE MARKS REGISTERED. 
1,716.-BBAID8. lITo.-Arnold tl al •• New York cIty. 
1.717.-CATAlIBK MlIDIOIlOI.-J.E .Dotch. New York city. 
1 .71�.-LIQUOll8.-E. C. Hazard .. Co . •  New York city. 
1.719. -FlIBTILIZlIB.-J. Horner. Jr •• Baltimore, Md. 
1.720.-PlITBOLllUJ( PlIODUCT .-E. F. Houehton & Co •• 

Phlladelpbla. Pa. 
1.721.-PIOTUBlI8. lITC.-PeIrCe 81al •• New Bedford. Mala. 
1.'l22 .-GIJI.-Rlchardlon 81 al. , CIncinnati. O. 
I,T.IS.-HAT8.-8. Shethar " Co . • New York city. 
1.724.-WoBll PBOOJ' PAIJlT.-J. D. Stanley,Wllmlngton. 

N. C. 
1.725.-W RI8It:Y. -Anderson Dlltlllery Co • • Loul.vlllo.Ky. 
1.726.-FlIBTILIZlIlI8.- "I' alton .. Co •• WllmIDetOn. Del . 

SCHEDULE 0)1' PA.TBl'Il'l' )l'EES. 

On eaCh. Cave.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'Ut 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
On IIlIng each application for . Patent (17 yeara). 813 
On I •• ulng each original Patent . . . . . . . . . . . . . . . . . . . . . .  Me 
On appeal to Examlners·ln·Chlef . . . . . . . . . . . . . . . . . . . .. 10 
On appeal to Commll.loner or Patentl . . . . . . . . . . . . . .  Me 
On application lor Relsaue . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On appllc.tlon for Extenllon of P.tent . . . . . . . . . . . . .  NO 
On granting the ExtenBlon . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On llHng a Dlaclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
On an application for Delign (S� years) . . . . . . . . . . . .. 10 
On application for De.lgn (7 years) . . . . . . . . . . . . . . . . . .. 13 
On application for De.lgn (14 years) . . . . . . . . . . . . . . . . .. 30 

CUADrAN PATENTS. 
LIST OJ!' PATENTS GRANTED IN CANADA, 

APRIL 15 to APRIL 17, 1874. 
8,294 .-J. H. Thorp. Chicago. Cook county. 111 • • U. &. Portable burglar alarms. called " Tborp'. Revolving 

Bell and Taper Llghtlne Burglar .Alarm. " Aprl' 15.1874. 
8,295 .-T . K. Knapp. Dan.vllle. LivingSton county. N.T. 

Knife and 8cl •• ors lharpener comblned.called "Knapp's 
Knife and Scll.ors Bt arpener Combined." April 15. 
1874. 

8,296.-T . K. Knapp. DanSVille. LivingSton county. N. T. 
Improvemcnts In mops. called "Knapp'. Improved 
Mop." April 15. 1874. 

8,29'7.-T . Piper. Hamilton. Wentworth county. Onto 
Improvement. In clutchlnll: devIces for driving .ewlne 
lI.acblnes. called " Plper's Improved Clutching Device 
for Driving Sewing Machine.. .. April 16. 1874. 

8.29S.-R. Porter. Bothwell. Kent county. Ont. Machine 
or auger for boring pumps and other tubing, called 
"Porter'. Improved Hollow Auger. " AprlI 18. 1874. 

8.2S9.-B. L. Rowley. New Britain, Hartford county. C t .  
Improvements on bridle bIt •• called " Rowley's Bridie 
Bit . "  Apr il 16. 1874 . 

8,l1OO.-T . T .  Pearson and C. A. McLane. Hopewell Cor· 
nero Albert county. N. B. Steam generator. callell 
"Penreon'. Magic Steam Generator. " April 16, 1874. 

8.901 .-H. Mackinnon. Toronto. York county. Onto Im. 
provement, on coal oil cooklua ltoveS. called " The 
Novelty Stove." April 16. 1874. 

S.802.-I. Blrks and J. C. Joufl'ray. Montreal. P. Q. Com' 
pOSition of matter. to wit. an efl'ervescent drink. called 
.. Ginger Portor or Ginger Stout." April 16, 1874. 

8.SC3 , -T .  Robertson. Toronto, York county, Onto Ma· 
chine for .haplng lozenge •• called "Robert.on·s Lo
zenge .haplng Machine ."  April 16. 1874 . 

8,sot .-C. R. Shelton .  New Haven. New Haven county. 
Conn .• U. S. Improvementl on driving whip •• called 
"Shelton'. Driving Whip." April 16. 187 • • 

S.S05.-R. G. Little, Halifax. Halifax county. N. S. 1m. 
provements In churn.. called .. The Dalrymald's 
Friend." April 16. 1974. 

' 

8.SOO .-A. Thomson. Hamilton. Wentworth county, Onto 
Improvements In the draft power of plows and other 
agricultural Implements. called " Thomson'. Exten
.Ion Swivel . "  April 16. 1874 . 

8,807.-G. Boncher de BouchervJlle. Quebec, P . Q. Ar· 
rangement Ilmple et facile autant que .ur et commode 
d'attacher une corde et de sortlr de la fenGtre d'un 
Iitage luperleur. pour de.cendre en cas d'ineendle. 
san. etre expo.e A Be frotter aux asperltlis du mur ou 
1 .e hurter aux .allles de la batta.e. au moyen d'nn 
crochet et d'un gond. ( New mode of using a rope 
and hook to eacape by wlndowror other openings of 
any buildingS In ca.e of lire. called "Crochet ProJec· 
teur.") April 1 6 ,  1874. 

8.808.-D. D. Tennant. Yonge :townshlp. Leeda county. 
Onto Improvement. on hand seed sower. called 1·en· 
nant's Hand Sower." April 16. 1874. 

8,809.-D. C. McDonald and I. B. Gordon. Rushford , 
Alleghany coanty. N. Y. Improvement. In horoe I>ay 
forks. called "McDonald & Gordon's Bon Horse Hay 
Fork ." April 16. 1874. "  

S,810.-E .  Marshall. lola, Allen county, Kan . •  U. 8. 
Improvements on washing machine.. called •• Mar· 
shall's Washing Machine." April 16. 1874. 

8,811 .-A. Stram, Greenlleld. Highland county. O. Im
Drovement. on ear coupllngl. called " Strain'. Im· 
prned Car Coupling." April 18, 1874. 

8,812.-1. Hanrahan. Ottawa. Carleton county. Onto 1m 
provement on rock dri lls. called 'Hanrahan'. Rock 
DrJI I ." April 16. 1874. 

8,818.-1. G. Covey, St. John' •• N. B. Improvement. on 
coal 011 lamp .toves. called "Covey'. Lamp Stove." 
April 18. 1874. 

8.S14 .-C. B. Pettengill. Hebron. Oxford county. Me., 
U.  S. Improvements on l<ltehen Implements. called 
"Berry's Kitchen ImDlement ."  Apr1l 16. 1874. 

S.815.-W. A. White, Toronto. Ont .• assignee of J. F .  
ROI •• • ame place . Clothel bracket. called "The Dou· 
ble Bracket Clothe. Dryer. "  April 16. 1874 . 

8,816.-E. A. Smith and E. H. Roberti. Toronto. York 
county, Ont. Burglar·proof lock allachment. caUed 
" "mlth .. Roberts' Burglar·Proof Lock Attacbment." 
April 16. 1874. 

8,817.-1. B. Camyrli, Montreal. C.n . Improvements on 
bolle .. tor walhlng clothe. by steam. called " Camy. 
re's Combined Steam Walher and Rinser." April 16. 
1874. 

3.818.-1. Gray and H. F. Teeter, Teeterv\lle. Ont o 1m· 
provements on !prlnga lor all kinds of vehlclel. called 
"Gray's Improved Elliptic 8prlng." April 16. 1874. 

8,819.-C. ('arker. a •• lgnee of G. Geer and 0.1.  RanIre. all 
of Meriden.New haven county, Conn . Improvements 
on 1I00tjaclu, called " The Parker Adjuatable Boot· 
jack." April 16. 1874. 

8.S20.-C. Lockman. J. M. Davie., .nd A. Hammond 
aamllton, Wentworth county. Onto DeTice for unit: 
Ing striPI of clotb . ragS. selvagS. etc •• for raIr carpet., 
called " The Ladle.' Favorite Rag Carpet Joiner. "  
April 1 6 .  1874. 

8.m.-A.  F. Burnham. Borough of York. York county, 
Pa . . U. S. Improvements on turbine water wheel. 
called "N. F. Burnham', 1874 Turbille Water Wheel.·1 
April 1 •• 1874. 

8,S22.-A.Wynne, Indiana. Indiana county. Pa . Improve ' 
ments on IIreplacel. called "Wynne's Fire Grate ." 
April 16. 187 • •  

8.823.-A. Smeaton. Queb.c. P. Q. Improvements on 
tailors' square •• called "Smeaton's Oblong Tailors' 
Squar.... Ap1l1 16. 1868. 

8,824.-M. Day,Jr •• Manslleld. Richland county. Impreve' 
mentl In electrle lIeht.. April 18, 1874. 

8.S25. -J. H. Bean and W. H. Fisher. Cincinnati. 0 • • U.S. 
Improvements In hemmer attachments fo� sewing 
maahlnel, called "Bean'. Hemmer Attaehmelltl for 
Sewing Machine.. .. April 17. 1874. 

. 

8.S26.-R. Mackenzie. Montreal. P. Q. ,  a .. lgnee of W. 
Perry, Jr •• lame place. Improvement. on machine for 
makIng spiral springs. called .. Perry'. Bplral Sprlne 
Machine." April 17. 1874. 

8.62'l. -J. M .  Wllders. Croxton Kerrlal. Leicester county. 
Eng. Improvements on thralhlng machlnel, called 
" Wllder's Improved Thrashlne Machine ."  April 17. 
18i4 . 

8,828 . -R. H. Brown. J. M. Caller. and W. A. Perkins. 
Salem, Essex county. Mass. ; J. A. Eno •• Peabody. 
Es,ex county, lola ... ; and O. C .  Smith. Ipawlch, EI.ex 
county. Mass. Improvements on leather·dresllnIr ma: 
chilies. called"The Union LeatherWhl tenlnIrand Bufl' 
In)! MachIne . "  April 17. 1874. 

Back Pap - - - - - - - .1.08 a n  ... 
ID"de PaIre - • - - - - - "3 eeDh a llD .. 

l£ngratllnq. mall Tiead � at UU 1471111 raM per 
"fill. b!l m«I8Vrom.mt. a.rr UU leIUr preu. Ad�er� 
mU81 b<I recel�ed a' ptlblkaUon ot/IrA 1M earlll 1M Frldall 
mornlnq to aJllleat' In _ 18B1U. 

SMALL STEAM ENftJNES by J. H. Waite 
.. Co •• Worcester. Mass. 

I! 000 A. GBN'l'� WANTED. Sample. Bent free 
U ,  !ly mall .  Two new artlclea,.saleable as llour. 
Address N. H. WHITE. Newark. N .  J .  

A New Work for the ule of  Farmers. Tradesmen, Me· 
ehanlcs. and Merchants. A plain Common·sellle s •• te
ment 0" the Method. emplo},ed by Painters In Plain and 
Flncy PalntlnIr of every de.crlptlon, with Direction. 
for mixIng anil applytng ,,11 lIfndl ot Paint.. Fancy 
cloth. by mall , prepaid. II. It will save TeD ·.l'Im/ir Its �1� 1IH'ss3'�* 1��&t�J�·rlr�:Mr..:&:.e�:' ��d�l 
Publisher. S89 Broadway. New York. STATlI IJI WHAT 
PUBB YOU SAW THI8 ADVlI:BTI8BKBlfT. 

Oottage Oolor Paints, 
Ground In 011. SOc •• II .  1 1 .50 per gal .  Pat. Petroleum 
M�.s:���IlI�o;:"��:Va�n�!�.d.fl��ee:I?�!�:J� %��,:::a Tllrpentln.e" 400. a gal . .Engll.b RoolPalut In Otl. rea<!y 
to Palnt, OIIc . a gal. Llqnld Blate Roof Paint In OIl. IU per-pi . NEW YORK CITY OIL ClI.,_dole Alrents. w- Send for C.rds of Colorl. Te.tlmontall. "c. 

SASH. Planing, and Lumber Factories can 
add val.able article to .. Ies. by Mannfact'r and Me· �hanlcs Exten.lon and Fruit Ladders • .  Tboueand. In use. Rlaht. very low. TURNER. 49 Nth. Bd IiIt •• Phlla • •  Pa. �!i,!,,,�: W� & : '  

Br:lb��t!;. O:n�II��':l'a):I�� �lf\'n�c1fr:;,&:�; �mall Lathes, Engine • •  BUde Reatl. "c. Catalognes free. GOODNOW .. WIGHTMAN. 2S COl'llh\ll. Boston. Ma.a. 

B
OYD & CHASE, N.Y. City, the lar�e8t fac
tory In the world for preparing Arkan ... Ii Washita 

0.1 Stone for Mechanical purpose.. Send for Circular. 

PATENTS 
The publl.bers of the SCIlIJlTIlI'IO ADBIOAN have 

acted a8 lollcltors of patenta In Ihe United States and 
foreign countrieB fer more than one quarters of a cen· 
sury. More than J'IJ'TY TROIJSAJID Inventors bave 
availed themlelves of their .ervlces. .A1I patents Ie· 
cured through this agency receive a special nOtice In the 
BcIlIJITIJ'IC AlIlIlIIOAN. wlllch freqnently attracts pur· 
cba.ers for the patent. 
lnventlon. examined. and advice aa to patentability free 
Patents obtained In the best manner. and with aa lit

tle delay al possible. 
Caveatl prepared from either model or drawlngS • • nd 

lIIed In the Patent Olllee at short notice. 
SpecIal examination. aa to the patentalllllty of Inven· 

tlon. made, at the Patent Omce. on receipt of model or 
drawing anti- description ; co.t for thl. learch .nd reo 
port. lIi. 

Trade Marks.-The neces .. ry papers for securing 
protection to mannfacturers and merchanta In thl. 
country an. abroad are prepared at thll omce . 

DeRlen Patents. for protecting arll.ts and lIealgnere 
of any new ornamental work. are qlllckly and cheaply 
obtained throngh thl. ollle •• 

COPYl'iIrhtl obtained. 
Foreign Patents are .ollclted In all countrlea where 

patent law. emt. Pamphletl, containing the co.t .nd 
fnll partlcul.rs. mailed on application. 

Canada Patent • .-canada IB one of the beat countrlel 
or patentl. The COlt depends upon the length of time 

for which a patent Is de.lred. Full particulars by mall 
on application. 

We shall be happy tc confer with Inventors. examine 
their mode .. and drawlnp. and advlle with them a. to 
obtaining patent. without consultation fe.. For every 
klnd ot Information pertalnlllll: to patentl • • t home or 
abroad. 

Send for pamphl.t. 1l0pagel. contalnlq law. and lull 
d1rectloua for obtalntna patents. Addrels 

IUUNN 011; CO., 
Publlshera SCIENTIFIC AMERICAN. 

a7 .Park Row, N. Y. 
BBAlIIOJl OJ'J'Icm-col'ller F aDd "cia ScreeC .. 

Walhntrton. D. C. 

[MAY 1 6, 1 874. 

DBEDGES FOR SALE. 
• One of 2\i cllblc yards and one of l:ilard. call1CltL 
t'liYl1lneIH;�\. J8U.JkIT�9rC:d��� o���E�� built to order. JOHN B. WOOD. 8!lO Third Bt . •  louth Brooklyn. N. Y. 

MACHINE SHOP OWN ERS will commu
nicate with advertIser for buslne •• arran .. ement lor bulldlne Machmery In constant demand at laree p,:ollts . FRANKLIN , 588 P. O •• Jersey City,; 

C Y PIPE S IRON-CLAD oyaf � AND �i� Vegetable 
U R BOILERS FELTING, 

The BEST NON-CONDUCTOR In the WORl.D. 
V.E(}ETABLE FEL TIN(} CO • • 

Send for Circular. 78 BlIlIlt:J(AN ST., NJIW YOBIt:. 

or lUST PUBLISHED. A1 
ofRJg�keJ.�: �e���:"3:�nC:."::l?e'lii. FfJ�::t�a¥:� by lllty larl'e plates. lncludlnll:several exp 'anatory card· board models that can be reaully put together, abowlng 
���.Prl:C�t�:l�I�':t�\'i���r:o�noa,'l!':,:�dR':.fl'l�1 ��� plI11rd.,f U The Carpenter and JoIner," etc . 1 vJiome. quarto. cloth .  Price as . 

Roper'. HaDd Book oflhe Locomotive, Includ· IDg tlie Con.tructlon, RunnlDg aDd MaDagement of Lo· comutlve -"nglnes and Boilers .  WI- h Illnstratlons . By 
��,."r:�)

n ��rc'i:'�'�:tneer. 18mo •• Morocco tUCk. (Pocket 
Roper'" Catechism oC Steam EDtrlDe,,' aDd 

8team Bol len. Third Edition. RenacCl. (Pocket Form.) Price '2. 
Riddell'" Practical Cal'peDter aDd JoIDel'. 

fe"ctn�:lfl������r�ir8a��:�ilg:n�����tr���'����g �';:lU:� 
���;:�l.:\I�� ��rh�n%tC�;13�tlrelY new work. One 

Riddell'. New ElemeDtll oC HaDd KaIIlDII'. Revlled edltlon, contlLlnlng fortf·one Plat.l. Tbe whole gIving a complete elucidation 0 the Art of Stair· Build: fng. One VOlume. follo. clotb. Price '7. 

Bl'To::"'J.D�:':uf�m. �?i�n��� �"W��� ��'Ti lAouBand. revl.ed. (Pocket Form.) PrIce iii. 
Trautwlne'. Field Practice oC LaytDII' OD t 

CircDlar Carvell lor Rai lroadll. (Pocket Form.) 
12mo. Morocco luck. Nlnlh Edillon. .Re!l,aed and ]j}n· largeJ. Price '2. 

TraDtwlDe'1I New Method 01 CalcalatiDIr the Cubic COD teDt. oC EEcavatlonll aDd EmbaDk. ments, by the aid of diagram. ; together wltb dlrec· 
gg�� f<gO�;��:I�n�:�t�o�tn�f 1:r��;��k8v��ltMtt 
Price Ill. 

OvermaD's MechaDles Cor the MlIlwrltrht, Engineer. lllachiniat. Civil Engineer. and Arcbltect. By Frederick Overman. 150 \lInltrationa. Price 11.50. 
g- For lale by booklellers generally. or .ent upon receipt of the price. ' 

CLAXTON. REM8EN It HAFFELFIN(}ER 
PuBLI8BlIlI.. PmLADlILPRU, PA , 

AMERICAN IRON TRADE MANUAL. 
JO.RN WILEY & SON. 15 Astor Place, New York. bave nearly ready 

W1LEY'8 AMERICAN lRON TRADE MANUAL. 
By l'ROJ(AB Dl1J1LAP. 

1 Vol •• 4to, contal��nntt.ne�r�{h:OO'¥
.��.' with IIIuatra· 

SUPPLIED ONLY TO SUBSCRIBERS. Thll volume w\ll contain a history of the varlou. branches of the Iron buslnes,. from the Iron ore rell:.ons of the United Btate. to a descriptive directory of the ateam·entrlne. machinery. and general Iron worlts of t he couDtry. The varlOUI blOlL furDace., roiling mills. Bes· semer and crnclble steel work •• of tne d,fI'"rent State. are described. whh theIr locality, charact er, aDd "Dnoal capaCity of product .  lu addltloB. the locomotive workl, car .nd car· wheel werkl. lron bridge workR. pipe workl. 
�r�����I�PIl:�g,�:���� c.:':J'����rn�u��r':.:�tignt:;�: 
;1-;,"ctmfnl·t�:���n":r�.I��e��al���ea,:��bl��h�:r't��ftfu��I: tool, and hardware works and oron lounderles 'fbe I rea. tl.e on the Iron ore reglobl gins tbe locality. character. and ex�nt. with the commercial value of the varlouo Iron oreo at the dlfl'erent polnto of develol,ment . Tbe latest lIal lstical lufoJm.Uun as to tbe Iron Industry In 1873 I. appended, the wholp. furnlsblDg a va'uable work of 'reference to every branch of the Iron trade . Speel . men lIage. will be malled eratis and subscrl ptloD. re celveCl a. above. Tbe work will be dellVered In the or der of .ubscrlptlon. and II to be paid lor on delivery. 

T H E  

StraD Fila and Bindaf, 
ADAPTED FOR THE 8CIEN T1F1 C AMERICAN 

AND OTHER ILLUSTRATED PAPERS. 
This File and Binder consist. simply of stlft cover. I 

cloth .wlth .. lIexlble back. and broad heavy leatber strap 
acrols the back at the top aDd bottom of tbe In.lde. be· 
tween which are Itretched atout cordI. for holding six 
or twelve months' numbers of • weekly periOdical, a. 
Illustrated by the following cut : 

------

The File Is used by merelv openIng a paper to ILl cen 
tral {old. and slippIng one side under the IIrst vacant 
cord 00 the right. allowing the cord to re.t In the cen· 
ter of the fold. 

For the convenience of our lub.crlbers. we have had a 
.upply of Files constructed a. 'above, holding IIlty·two 
papers. and lettered " SOIlIIII'TIlI'IC ADlIICAl!! " ln gilt on 
the .Ide. 

Price at this Omce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,1 .25 

by mall, po.taee prepaid . . . . . . . . . . . . . . . .  1 .50 
Addreal and remit 

MURK " 00., 
PUBLI8HERS 8CIENT1FIC AMERICAN 

87 PARK Row, NBW YORK. 

R E 1t O V A L . 
L. " J. W. FEUCHTWANGEB, Chemlstl and Manu· facturers of Slllcate •• 80luble Glaal, etc •• h .. ve removed to 180 FDlton 8t •• New York. 

© 1874 SCIENTIFIC AMERICAN, INC
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. §HINGLE AND BARREL MACHINERY.-
Impreved La,..'1 Patent SlllBgle and Headlnl Ma· 

c lIle" slmpleat and best In use. AlaO
ii
Shlngle Heading 

and. "tne Jolntera, Sta,.. BquaJ1zers, eadlil« Planers, 
Turners, &c. Addrell TREVOR & Co. Lockport, N. Y. 

P. BLAISDBLL " 00 
Worcester, May., RJmplilel Q/ OM lIundred pagto, cuntalnlng lists of 8,000 

newspapers, and estimates showing cost of advertising. 

MAGNETS-Permanent Steel Magnets 
Manufacturerl of the Blaisdell Patent Upright Drill. 
alid other ftrat·class MachinIsts' Tools. 

of any form or sIze, made to order by F. C. BEACH 
:b�?.;a 2foJ
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M
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t
l':sf:�: $!! 0 $20 per day at home. Terms Free. Address 

tJ .. GEO. STINSON '" Co., Portland, Maine. 
menta. 

FOR PRACTICAL MEN. 
-0---

The fact 'hat till. Inantng "a. 1r> per cellL greater 
• trenlrth, a liner lInlah, andl. trner to Ple,than any other 
In us., renders U undoubtedly the moat economical. We 
are also the lole manufacturers of the CIIL1IBBATm> COL
r.tNS PAT. COUl'LIN8. and furnish Pullefl, Hangers, etc., �J�� 

�
ost approved style •• 
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IRON BRIDGES-CLARKE, REEVES & CO., 
PH<ENIXVILLE BRIDGE WORKS. Omce, 410 Wal· 

nat Street, PhUadelphla. Pa • 
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done on the premises, from ore to 11nl.hed brldg�s .  
llIustrated Album ma1led o n  receipt o f  75 cents. \Iy new., revised and enlarged Catalogue Of PBACTI· 

CAL ANlJ SCIENTIFIC BOOK8-96 pages Bvo.-w\ll be 
sent, free of postage, to any one who w\ll favor me with 
his address. 
rr-The above, or any ot'':},y Books, sent by mall, free 

Try .treet, 24 and 3d aveBuel, P1ttab'!!1[h, Pa. 
1110 S. Canal It., CIileaco. 

....Stocka of thl. I!haUlng In store and lor tale b, FULLER DANA & FITZ. BOlton, Mua. 
GBO. PUC:: Rfk121 Chambers �tr.et. II. Y. of

�
O�:� .. �� �n�fr���c��'T�cJ�E OF PRACTICAL .L'il S(;lENTIFIC BUOK8-96 pages, Byo.-sent, free ot 

postage, to any one who w1ll furnISh W6 "dare ... 
HENRY CA.REY BAIRD, 

INDUSTRIAL PUBLISHER, 406 WALNUT STREET. Philadelphia . 

PIBBCS & G. Mllwaull:ee. Wla • 

Sturtevant Blowers. 
Of eVery I1ae ana deecrlptton conatan tly on Dand. 

Todd & Rafferty Machine Co. 
MANUFACTURERS OF , 

The celeorated Greene Variable Cut·OlfBnglne ; Lowe a 
Patent Tubnlar and Flue Boner'!,; Plain Slide Valve Sta· 
tleBary Hoisting and Portable Anglnes. BoUera of all 
kinds. 'Steam Puinps, M1II Gearing, Shafting, �c. \ SUk, 
Tow Oakum, Ban1ng, Rope, Flax, and Hemp MachInery. 
Agents for the N"ew Haven Manufacturing Co.'. Machin· 
Ists' Tools · for Judson's Govemorl and Stop·Valves : 

�LASS MOULDS for Fruit Jars, Lamps, 
Bottles, Ink Stand!,etc .• made by H.BROOltE, 

1 yean COR. WHITE Al{]) CENTEE STS. ,  N. Y. For any 
thJfin new In llass you w1l1 require a mould (or die) . 

PAllTIOULAlI ATTDTIOl( � to MOULD"S tor 
I VENTORS. Send model or drl ... ,fug ; hlc10le ,tIIIIIP . Niagara Steam Pump. 

Sturtevant 'Blowers ; and D11ferentlal Pulley·Blocks. 
WAREROOMS.! 10 BARCLAY ST., NEW YORK. 
WORKS. PATJ<BSON. NEW JBRSEY. i> GENUINE CHESTER EMERY 

Rednction in Price. The great In A Cl't;lllSe 1D the 
g
roductton of the Cttester Em· 
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11ours, with important diIOCoonts to aeal· 
ere manufacturers aud larger purcnQ,eers. The genuine 
Chester Kmery Is made from the purest and hardest crys· 
tals and Its cutting and poll.hlng qy.alltles are superior 
to a;'y emery nsea ln thla market. 'E.  V. HAUGHWOUT 
& CO. ,  25 Park Place, N ew York. 

GBBA T BABG.A.DI. 
The property of the Yale Iren Works, con slating of 

one machine snop 6Oxl50 ft. Basement
l 

two 1100rs anol 
attic with new enJrtne and boller, Sha tlng, Tools, etc. 
an tn runn ing order, suitable for maDufd.cturtng En· 
Ine'. Tools, &c. Also one Foundry Building 58}(ft .xl50 

ft with two Cnpo}88 crane, tl8Sk:l!lt Bcales, aDa 6very · 
thing complete for doing a large 1ron founory bus1ness .  
The �u1ld\Dgs are BrIck 8ltuated on the cornera ot Challel 
St Ille bUSiness Street of the cIty. The bnlldlngs will 
be·801d sellarate or togetber, w1th or without the rna· 
cll1nery. Also, large 8ssortmpnt of engines and tools 
ready for delivery. All thIngs consIdered, tills Is a 
chance of a lifetime for a most prolltable Investment. 

New Haven, Conn. H. B. BIGELOW, Assllnee . 

WOOD WORKING MACHINERY, 
For PlanlDIr MillS, Car Shops, Sash, Blind and Door Ma 
kers, &c. ,  &c, Send tor Illustrated Catalogue and price 
Hst. (4'actory, at Worcester, Mass. Salesroom, at 121 
Cha",bers & lOS Reade Sts., New York. 

E. If, MAYO'S PAT. BOLT CUTTER, arSend for Illustrated Circular, (;Inclnnat!, Ohio . -M- OORE'� REVOLVING .BLADI!l SCROLL 
Sawing MachIne-The best In the world. Send for Circular. CRAS. D. MOORE, Agont, Lawrence, Ma.s. 

HEMP MACHINE. The Nem patent on Hemp MacnIDe 's ollered for sale on very reasonable terms. It 1s .. valuable invention ; but Ihe patentee IS dead, ana his tamlly are anxious to real1ze . Address, f�r terms and otner particulars, 

-,
_

==--=---=
CAPf .  J .  F .  GEIGER, Key West, Fla. 

A REaL GENTLEMAN may see himself 
In the May Number PHRENOLOGICAL JOUR· AL. Now Ready. Also', Charles Snmner, Sir Bartle Frere, Wit.1 portraits ; Latin aDd Teutontc BaCtS ; Deep: Soa Llfe.,j How to Govern and Tral1l a ChUa ; A Slual of FAces ; 110rse Physloguomy, etc. Only SO cent
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It. Address S .  R. WE LS, 889 

RW.l:lA.HDSO�, M !/)ltI AM .. GO. 
Manufacturera of the latest Improved Patent Dan· el.' and Woodworth Planln

� 
Machines, Matching, Sast 
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w
«rt.<;:�Ol&tt�:' :�ri'rI�:i other kind! of Wood·worklnK M'&Chlnery. C&talogoea &lid price IIsta 'eDt on appl1catlon. Manutactory

k
wor coster, Mall. Warehouse 1111 L1l1ertJ' It. New Yor • • 17 

JOHN G. ROLLINS &; CO. , 
AMERICAN MERCHANTS, LONDON, BNG .. 

Ten years eatabl1shed In ' London, and extensively 
����i!\':,.#�?ar':t'w���!a ���thM��::���.:!�� 
tiona at home and abroadt ofter to cOD81gners and cor· 
respondents the services of this eatabl1shed London 
House for the �ale of American Manufaatnre8. MeBsrs. 
Rollins & Co. have a large store on KIng William street, 
near London Bridge, for tne display of all MerchandIse, 
��;:::
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are particularly well qualllled to Introduce. 
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���t Wpper Thames street, London, E. C., or theIr American Agents �or nearly 50 years establlsh8a for the sale and export a road of aIl

8�'b�sJl: JirIf
lc
:

n
D�IW����.Ii�

) ' 
48 Ioala St., Boston, Mass 

NExrr JULY, A WELL KNOWN FIRM 
of Engineers and Machinery Allents, with large 

connections at home and abroad, wnI open a ground· 
fioor Warehonse, having windowl fronting Queen Vic· 
torla Street and Cannon Street, London, E .C .  The 11rm 
Is prepared to acceDt the alency for speCial machinery, 
tools, etc . ,  and to exhibit a chotce selection of theae 
and of working models. Advertlzers' travelera canvass 
Great Britain and the whole of Europe. For terms, 
apply to W. P. , Box '17S New York City. 

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

with nse of water. C .D.PAGE,Patentee.Bochester,N.Y 

MAOHI.IIBY. 
W O O D  AN D i R O N  W O R K I N G . 

��:�I��tl:�l
r
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Buzz and DanIels Plaoers. Saw Benches,'land Saws. 
BUSS '" BRADLEY, 59 Sudbury St., Boston, !Il&Is. 

BLAJa', P .ATBIT 
Stone and Ore Breaker 

brittle substances to 
rE'90Ii,!'edl sl,z.,. AIBO , any kind of 

• .",,.�:" .., . ..,'" for CONCRETE, &c. 
CRUSHER CO., 
New Haven. Conn. 

LATHE & MORSE TOOL CO., 
Worcester, Man., ManUfacturers of 

CBAS. B. HARDICK, 
2S Adami at .. Brooltl:vn. N. Y. 

HAND SAW MILL-SELF·FEEDING.-
1 man do work of S men guaranteed. Slit 8·lnch 

timber with eale. Send for Circular, 
L. B. COXE & CO., 197 Water St . ,  N. Y 

THE .lOHN HARDICK 

:Nl'!l�& ��!��IY�p· 

MA.CHINISTS' TOOLS p1JWC� 
Lathes, Planers, Drills. &e .. &C. DROP PRESSES. 

::: 
t
i�::s�t �M:�'4rui 

& PARKER PKESS (;0 . 
MmDLJITOWl<. CONN. 

BOILERS AND PIPES COVERED 
With " ASBBSTOS FELTING :" _Villi twenty·llve per ceRt. 1n fuel. Send for CIrculars. 

.a.aB •• TOe I'IILTIH G OO.PAIIY, 
No •• 818, 1118, 320, &nil 8rt Front Street, lIew Yon. W' Albeatos ln all quantlt1ea and qual1tles for .. Ie. 

TRADE lIUllE PATBNTED. 
'.I'be best and cbeapest Paint in tbe 

world for Iron, Tin or Wood. For sale by 
the Trade everywhere. PRINCE'S METALLIC 
PAINT CO., Manufacturers, 96 Cedar St., New York. e AIJTION .-PurohaseN and conlumers are cau· 
tloned against imitations of our METALLIO PAINT. 
All genuine PRINOE'S JJ1IlTALLlO PAINT will 
bear our name and trade mark on each and every 
paci<8ge. Send for a circular. 

�TOM�ma�� !!!GAl!!�!D!!�!Y �DERRIOKS & TRA VELLERS, 
THOMAS ROSi, Rutlf.nd, Vt. 

MOLDING, MORTISING 
TENONING " SHAPING 

M A C H I N E S, 
BAND SAWS, 

SCROLL SAWS, 

Pla!�l�N!,a��in[ 
RiILBOAD, CAB, and AGB1' 
CULTURAL SHOPS &C., 

W'Superlor to a� In use. J. A. FAY & uO. 
CINOINlfA.TI. Ohio. v URDER Will out ! Truth Triumphant ! Agent 

lYl old and young, male and female, make 
American JEWEIfft't ¥t8'b�s a:I

I
�MJ, r6:�

c
:t ��� 

thing else. Greatest Inducements to Agents and pur· 
cbasers. C8talo�e8, Terms, and fun particulars, sent 
FREE to all . Address 

P. O. VICKERY, Au�usta, Maine. 

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

' 

ur Send for 
lMs and price. 

A ddress 

Circu· 

W. L. Chase & Co" 

WOOJ)..WORKIN6 auCHINIiIRY G�· 
erel1,. l,eeI&lU., Woodwortlt Pianened RICD 

ardIOD·. Plotellt Imllrovecl TenoR Macb1nel. 
CtlIttral, COrDer UlU� It,,-WOl"CMter ... �!'I. 

WtTHBBB r RUGS " AWBABDlOl!l. 

Sill]�t : N 11 (J'II. ]) Il� S :-�c�fa�!\'tf1z��'lr:: ... � JI complete OtJD"ITa tor Clo�hlnll 
Stencns and Key Cllecks, with which younl meD are 
makinK from Ii to t.!O a day. Send for catalogue and 
_plel to S.M".8PBNCER.117Hanover St.,Bo.ton M_. 

WHALBN TURBINL No rllll<l to purcha.er. 
Pamphlet lent free. SIITII WBALmI. Ballnon Slla. N. � .  

---.ll1lnl' MiCldDes. 
Of all at,1e8 and .Iaea, from eou to 10,000 lb.. Universal, 
PlaIn, IIidex. Gear and Cam Clltt)ng. Mill GrInders. 
Mllll m�e to order. Index Plate. drIlred. BBtUNABD MILLiN MACHINE uO., 181 Milk St. ,  Boston. Works 
.t Hyde arK,Mai., 

CO .. 8um .... 
to the IlRDuC_torers. VAI"DIJl:I�N .. TIFT. 101 1. at S� .. CINCINNATI. Jr' Pleale mention thl6 paper. 

BUERK'S WATCHMA.N'� TIM.l!. iJE 
TBCTOB.-Important tor 101. large ("orporattoDl 

�fh �:�������
c
:hr:s;g:Fo�"� �r".�:h���u;,� 

C:;�?"'':a ��;�
e �:lar;:aooe. cWfe��i. iJ����,Of WI 

P. O. Boc l,om BOlton, M ...... 
N. B.-ThII detector 11 covared by two U. S. Patent! 

Partlel using or lell1ng thele Instrnmenta without au· 
".h�"'tv fPOm me wilt be d .... tt w1t,b ..oeord.1D.1l t,o law. 

WORKIN G CLASS Male or Femalo, lSOa 
weeK ; employment8 

home, day or evening; no capital; instructions and valut 
��l�.:'��::.������u";�

t
l
r
6����

a
8re������S."f.

I
.t��r g,0R SALE, CH�AP--'L'wo :Steam .Pipe ' 

Radiator. aDd & lot of Steam PI c with valves, for 
eating pU!"pos.s. AI.o , a lot of :fas Pipe. an d other 

pille of dlfterent Sizes, .haftlnl', etc. HUL,KE MA· 
CHINE CU. ,  279 Cherry Street, New York. 

1 I R O N  I I I r T I I !�j W R O U G H T 

BEA MS & GIRDER S 
THE Union Iron M.UllI, rm.burgh, Pa. 

Th. atteIltloIL Of Engineers and Architects 18 called 
��'g)�y:f��'1�g ��c���!�� B,::lrg: �:t����dr�� �f:,; 
�r! ':'a��l -:���f�t:..f;:'��� ��tfr�l�

c
�����IJ, ::e �� 

prepared to furnilh all sizes at terms as favorable as can 
be obtained elsewhere. For descriptive II thograph address 
Camelle.Klom .... '" Co. Union Iron Mills. Pittsburgh, Pa. 

MACHINERY ow and !Iot.HAND.·· 
lend for CIrCular. CHAB. PLACB 

, " CO. to Veley at •. N .. U' York. 

FOR SALE-A. large Root Pressure Blower, 
Bultable for mine or tunnel ventllatlon, furnaces, 

:�d �:c.�
c
n�tO�l:I:V;e7 in�'::U t�6'fs&�

n
��gJi��'1i 

CO., 2711 Cherry Street, New York. 

1831. SCHENCK'S PATENT. 1871 
WOODWORTH PLANERS 

ALL KINDS OF IRON AND STEEL DROP 8li & ., Liberty St.. FORGINGS made to order. NEW ENGLAND 
New York. MO OR AND MOWBR CO., Danbury, C011l1. 

BOOKWAI.tER ENGINE. 
The lowest· priced good Engine ever 
g1������;'ll:a����t"i'r':,:,

n'S�:h':::t� 
substantlalb economical, and easily 
�n
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nlng at low price of (boxIng ex· 
cepted) ; 

Horse Power . . . $250 00 
. . . .  300 00 

Delivered on Cars at Shops . 

J A.NES & FOOS, 
109 LIBEBTY STBIIIIT, Nllw YOEIL 

THE PRATT & WHITNEY CO., Hartford, 
Conn. are preDarea to furnish, from tbelr faclory 

dIrect, or tbroU
Jl

h their arnCle. at 25 Park Place. N ew 
Jt�

r
hl��g'r: I�I., 1�(;ncW;r��:�I'M�ch����5fo��a��rn� 

and ranway .hops. sewing machine aDd Kun factories, 
�:'8�0:;1:g:�::� tg�r.re

O
:r�8ta�

n
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ough coostructlon, with full eqnlpmeDt of the best 
modern attal"hments. Enquiries tor descrIption and 
prices are soltclted. 

HAND SAW MILL-Saves the labor of 3 
men. S. C. HILLIS. 51 Courtlandt St •• New York. 

PATENT PARALLEJ, 

Machinist'S Vise, 
MANUJI'ACTUBED BY 

HARRISBURG FOUl'll· 
DRY AND MACHINE 
COMPANY. 

Harrillbnrl(, Pa. 
--0-

pr' Send for Otrcv/ar and 
PrIed LillI. 

-� -�- .�-----GRAND INDUSTRIAL EXHIBITION, 
To be held under the ansplces of the 

MECHA.NICS' INSTITUTE 
OF BAN FRANOIBOO, OALIFORNIA, 

Opening on August 18th, 1874. 

PAT. INTERLOCKING GRATE BARS 
I ! 

4!!7" BACH WBBI{. Agen" want.e<l ; Jl&rtlO1llar 
.., {;j free. J. WORTH & CO. St. Lonll, Mo 

© 1874 SCIENTIFIC AMERICAN, INC
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"1IeM. Pace • • • • • • • 11.00 . IIDe. 
l nalde Pa.e - - - - - - - 'll ceDf8 a line. 

E>&granftg. mtJlI 1J«J4 ad� al l/Ie  Ba"'" raupot 
1M, &rI meaour_. /II I/Ie l6aIlr pru •. Ad�erI"_ 

mUll "" rue fled aI pubUcaUtm otpa /II earlll /II FridGf/ 
momjftg lO �n _ _  • 

SCHOOL APP ARAT'S 
ILLVSTRATED PRlCED M. A N UALS. 

In four oart_ . vtz. lot. M ATHRIIATICAL. 3d OPTICAL 
INSTRUMRNT8. 8d . M AGIC LANTBR" . 4th.  PHYSICAL 
AND 8. BOOL ApPARATUS .  Maf led '·0 any sdlireSB 'or )U cts. eacb . J A M EI!I W. QUEEN "" on. ,  801 Broad;;'�'YOrk. 9"M Cb e.T"p'I�lj�����ht a 

W
ANTE O-Proposals for constructing a 
drsl class 

TOWBB. aLOaK. 
c .  F .  CARPENTER, LouisvIlle. Ky. 

FOR SALE, CHEAP, 
FIFTEEN HO RSE ENG I NE AND BOILER, 

In rUb .. lng oroer. liB Fulton St . •  N. Y. 

A RARE CHANCE-TO LIQUlD AT./<: A. 
Partnerablf,. Meslra. W. W Carre & C o .  011' .. for. 

;��nt.h:��m�I�!;,eJl�:.·ml����.�·J'8'AI�bW��M�k�f Commission Timber Dealrr, 5'1 Broadway. New YorK ; or to W. W. (;ARRE & CO •• SilO Uelord St. N�w Orleans. 

B
ARTtETT'S " Boulevard," " Strf'et ." and . . P.,rk " LampI-'Prlce Llet, April 1 3, 18"4. , .  1'"rl<" Blze. plaIn .tyle. glas. 9,,14 . . . . . . . . . . . . . . . IS 00 

:: �:,r:I����!f.�ir�:�ia\�·i Jl:��\�!!�8x2li' : : : : : : · : : : :  g � Rellfctoro lurnlab.d w lt-b eacll .Ize from ,1 to ts eaeb. accordlog to 'Ize and dnlsb. Iroo supporting frames or braculs. I I .  Foncy aDd tbe ordInary old stvle .q Dare .treet lamps for· ot.}:�t�����e�.������.c�.r;��':::.���1.1�:�\!i ���ry. 
REYNOLDS & CO. 

MANUFACTURE 

SCreU)S & Holts 
For Macblnery of cvery vartety. 

ALSO 
Brtdl'e and Roof Bolte. 

STEEL II; IRON SET SCUWS 
to:���aJ��e •. t.IB:re�:�m1,r:�}�� 

No. 146 East St . . New Haven. ConL 

·:qIGEORGE BARNES & CO.,� 

CIrculars deticrlpllve 
of tbe 

GOODENOUGH 

Improved�orseahoe. 

requIred. Every Bfteder. eve· 
ry Farmer, every Horae Owner 
,IB owo Farrier. 

Bos: 304", P. O. 
New York. 

OFFICES : 

Grant's Li«htnin« Screw Plate. 

/@@t," 
Tbe only Icre .. plate In the world tbat makes perfect 
tbreadl-equal to lath� work-at a IIDgle cot. Will do 
:!�:e�·t �1eB;l?rh��a'8�� :ra:gln�:��rilO��BIO :u�ar:.� 
provelf conatruct-Ion. Flnp f.  1I: 'lon clutelles . 

WIL E Y  & RUS<;ELL, Gr enlleld . Ma.a. 

[MAY 1 6, 1 874. 
MO D DIS, T.' A 8KE D 9A CO., go T. V.  Carpente1". Advertl.lng Agent. Addrera .La,.La. ..t;I. .La, w Bo" 708, New York cIty. 

PASOAL mOH WOBBS: PHILADELPHIa., HART'S PATENT SAW SET 
TASKER IRON WORKS, NEWCASTLE, DELAWARE. 

g��}g� AND WA REHOiisE ·.·:.·.·.·:::::.·.·.·::.·.·:.·:.·.·.::·.·.·.·.�����.���. ·!:1lrl��RlIIWJil';l!lLJ:fI¥oHJJ: OFFICE AND WA REHQ USE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . • • . . . .  NO. 8lI OLI VER S TREET, B OS TON. Man ufacrurer. o '  Wruught Iron Welded Tubea, plalo , galvaolzed . aod rubber coared. for ".s, steHm ond water. LIlI ' We ldpd Charcoal Iron Boller Tubea. 011 ·  Well TDblolf aod Caalo� Gas and St� .. m 1'1 , tit ,.., Brass Valves aud : gg�rd;..l�g:r����:"&�I.t�*�o�':;.!i�":a\r��eGaa and Water Pipe ,  tleet Lamp 1'olta and LanteroB. Imprond 

ESDecial Attention to our Patent Vulcanized Rubber-coated Tube. 
T H OM AS T. TASKER, JR. STEPHEN P .  M .  TASKER. 

S A W S . S A W  S . 
EMERSON S PA TENT IN' 
SERTED TO O THED CL1P· 
PER, pxprt·psly tor heavy reed. wi l l  saw 5O.UOO feet of lumber 10 10 bours. 

Upoo trIal. 11'1\1 be found to be tbe most )1owerful an<l SImple Saw Set everollered to tbe pobllc. CaIe has bee 0 talteo to make tbe part. of tbe belt material Bnd ofl proper proportlOOS to give tho great.est s'rength .  Dlrec EMERSON'S PA TE/'n AD- tlons for UBlt g accompany each S�t.  ·For -.Ie at al JUSTABLE SA W SWA GE. ! bardwsre otores, ur sent II:!, m .. n, p.rejlald .  on receIpt of leogtben. Ihe toorh Rod one doll .r. U " ION NUT CO . •  78 Be. kmao St • N. Y spreadB It at tbe same lime. . 
Tbe Patent Flao"e Tooth 1 8  the cheapest Ioserted Tooth. pd Saw enr made . Has bem 

�J'8:1��rep��1:cIO��i1:·;;�: EXTRA 7HIlt CIRCULAR t1on . SA WS. For Circular Saw 
N. B.-Tbe Pateot Adjosta· aIf!fe::'� Tfft�;:�Afv:: !it[:':tes�����cI,!.�n Mi.N�1i Cast Sterl or Gun Me. hie Swage !lIve .. with each tut 500,000 feet of lum';er wllbout sbarreotol<. Tbe tal Collars, for resawlng, yO. 

b SBRTlID 'IOOI H IU>  SAW . teetb are now made by a new proces •• �yOry one neer saws. ShIngles . Clap· 
Certect. ThIs Saw 11'111 cnt more a[ d bett�r Ibm· I boards, Looklo", Glass. and 

Also, our Palenl Read v er tbaD aoy otber aaw In tbe world. PIcture Frame Baclta. and all 
GDmmpd aod Solid Saws of Itlnds o.: thlu lumber . 
an klods .  I All GOOd. Warra..ud qf Supertor Qual/III. 

IlY'" For Clrcularl and Price LIst. addre.s EMERI!ION. FO B.D · ""  CO., Beaver Fai le, Pa. 

Univ ors al D rill Chu ck  
c.  H. RHIn's PATBNT . A UGUST 12. 1t178. 

�:�de::;'bf:�';!!r :�y
d
�?:!. b�:f�Bu��ftaI7�0:�0��, ��ft Ilze, aoll 11'111 bold mucb larger by turnlog down abaokl to " . Is opelated quickly "nd alwayB ea.lly loanuot clog I eet, or fn &oy way vet oat of order. .II .. now oeen a year 0 constant uae. worklnl' pertectly. All are lold with tull walTaot. to be returned It oot latl8facwry F. A. B ULL & CO ..  Maoufacturers. 

DaoblUY. Ct Bend !or Illu.trated Desertptlve CIrcular. 

' :. H E N Ri HALJ. . Cv .  !U 110rtlandt llt •• 'I . Y CltJ 
THE PULSOMETER. 
The olmple't, moat durable and e1Ieetlve 

STIU.II 1'11IIP now 10 use. WI\I pump grlttJ 
or muady water wIthout WeAr or Inlury tc 
III parte. It eannot lIat out af Order. 

B r a D e lt  D e . o t  • •  
11 Pemberton Square, BOBton. Mall. 1827 Market 8t., PhiladelphIa.  Pa. 

ro�gl�::::�·i:J�:IWo�!INew Orleanl. 
811 .. 818 North SeCond St .. St. LouiS. Mo. 

American Saw 00. 
Remove. Ita Bo.lnesa OIBce. }I,y IB

J
t 18'1'. to 

TRENTON, N • •  

DAMPER B 'II S T Aim LEVER 
REGUL ATORS G A G E  COCKS. 

M URRIL L "" KEIZER, " Holliday St .. Bal&. 
IMPROVED Uri,. 

D O U B L E  A O T I li G  
B UGKH2·PL UNGBB 

S���ps 
VALLEY MAlJHDl E COMPANY, 

Easthampton. M.I. 

-mo. PL.A.RIIl\S 
&liIGINl! LATH�DRILLS &c. Send fOI Prtcp 'u,t. )lEW HA. " .N MAIi UllACTlJlllNG CO., New & .... e .. 0 .... 

N O T E ' S  

MUll'urD1sbtngWorks 
:rrl1���i:�����b:..b�,R:.I��J':t��Jiln�.1.�::�,B:m 
Plckl. Water Wheel •• Pnlley. and GearIng. Ipeclally adapted to 1I0ur mll�: T���{!'JI :t:l:'I�1iQDlO N. Y. 

J G. BOGKRS &: CO., Madis,n. Ind , are 
• tbe ort"oal IntrodncerB of 1'A N N A TE OF 

bOl)A for cleaolog bollera. Their pr.p ratloo of '.hls Salt was pateoted May 211t . 1811. I I  sucCto. bas led 1 0  man! trandulent Imltatlona all81npt wblcD tb' public I. 
�:� �. orl��:';� D'!I't: O::;:ulf:.'ii,�� :J�����: Send lor boo� .  Relerenceo : lwmlngron & SOUB, 11100 
�y�� C�����:::,.��;g6':.�,�do�ru;It��'i.�iit.���t' 

STEAK BOILED. UD PIPE COVEaI·lIa. 
Savel teD to tWllllty ll!ll cent. CJlAl.M.ERS Bl'ENCB 

co .. toot i. llh St" N". Y. : 12lI2 11l . md 8t .. llt. Loul., Mo. 

E E II O V A L , 
L. & J. W. FEUCH I' WAN GER. Cheml.tB. Import�n 

of Drngo. f1l1emlc.IB. Mloerals. etc . •  bave "moved from 
1I5 Cedar St. to No. 180 Fnlton St • •  two doon above ChmCb St • •  New York. 

Working Models �� 'WerlmeIltai �fI�eri «&:t:�:t��O 
�NGINES A�D SOlLERS. N ew and See 
/d, ���.:.�nd, Po�tr)�bWI\S�aWlnVE. gW c��;C:1(!�' 

I'OB 

Ma c h i n i sts ' 
TOOLS, 

OJ!' ALL KINDS, 
ADDBE88 : 

!.I.Steam Engine Co. 
t8 CIwa1ters St. 

NBW YOBK. 

R. A. Vervalen's Brick Machines, 
t!��gsaU�tr:m'�:-K ::ll:�ge ��J: le..d'1���Yfc:::r� 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

"I •• !!!� ........ CIt_".&. BMe. 
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l=��:tt,:r�� Irt�V����� It1 over all othera. Emer. 
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lar. 
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THE TANITE� 
EmeryWheels Emery GrindlrS �T�mmSRI IR�- � nNR�E Lo.rA. 

tit 
T H E  AMERW A N  T W IST 
DRILL CO . •  WooDlocket, R. I • are 
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DIAIIOIm SOLID E.IIBY WHRBL8. 
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SUPIIB.-B'ElA TIIBS Save fuel. aod 0 0  p�'ly DRY .t •• m. Att ocb'o to boilers oraet In Beparare furnaces • .II .: f.���L��'���0v"�[k. 
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Super·bea;ed. dteam. Olla Stma, &c. 
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