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[NEW SERIES. 1 , 
Railroad Rail Straightener. 

Our engraving illustrates what appears to be a useful in. 
vention for straightening railroad rails without taking them 
up or drawing the spikes. A is a truss bearing bound round 
with a metal band, through which passes a truss rod, the 
course of which is partly shown and partly indicated by dot· 
ted lines. The curved center of this truss rod bears against 
the rear end of the bearing, B, which is firmly secured to 
the truss bearing, A. C is a bearing made with a bulge to 
fit the rail. D D are clamps, which are 
placed the required distance apart, and 
wedged so as to hold the truss bearing to 
the rail. E is a lever with a cam shaped 
end. The whole operation will readily b� 
underptood from Fig. 2, which represents, 
in section, the relative positions of the 
working parts and the rail, just before the 
lever is depressed to straighten it. The in. 
ventor states that four or five men will take 
a crook out of a rail, with this machine, in 
one minute; to take it up, straighten, and 
replace it, would occupy them twenty.five 
or thirty minutes. Its efficiency was proved 
by straighteniBg '8; portion of 'a rail on 
which rested the driving wheel of a thirty 
tun engine. Patented through the Scienti· 
fic American Patent Agency, March 26, 1872. 
Further information may be obtained of the 
patentee, G. I. Kinzel, Knoxville, Tenn. 

..... 
The Effect of Cold on Iron, 

The effect of cold on iron, concerning 
which much diversity of opinion exists, is 
illustrated pretty forcibly by the experience 
of the Grant! Trunk Railway of Canada, 
which is exposed to severe cold and a great 
deal of it. At the recent half yearly nieet. 
ing of the company, in London, the Presi. 
dent said that 3,500 to 4,000 rails on the line 
break every winter! But he found comfort 
in the fact that, in about 110 miles of steel 
track, only eight or ten rails have broken. 
It was feared when Bessemer rails were first 
introduced that their resistance to wear 
would be counterbalanced by unusual lia. 
bllity to break, and that they would be es. 
pecially dangerous in severe climates, the impression being apparently that, having something of. the hardness of cast i:on, they had also something of its brittleness. This expe. rlence of the Grand Trunk, however, indicates that they are especially fitted for such climates. - --

BAILLAIRGE'S STEREOMETRICAL TABLEAU. 

NEW YORK. JUNE 1, 1872. 

institutions of the United States and elsewhere, as it is now 
being disseminated in Canada; and he has no doubt that the 
tableau will Ltlso find its place in the studio of the engineer 
and architect, to whom the models will be suggestive of va· 
rious forms and relative proportions which cannot fail to aid 
them in their pursuits. The rapid success attained by a school 
in Quebec, in mensuration of all kinds of syfaces and yet 
higher mathematics, including conic sections, was attributed 
to the use of this tableau. Every tableau is inscribed with 

J *3 pel' Annum. 
1 [IN ADVANCE. 

Dr.-'VVilkie. of Quebec, thinks" the government would con
fer a boon on schools of the middle and higher classes by 
affording access to so suggestive a collection;" and Professor 
Newton, of Yale College, considers the tableau "of great 
use for showing the variety and extent of applications of 
the prismoidal formula. " 

...... ,-
AnUin'e (lolors, 

Professor C. F. Chandler recently delivered an interesting 
lecture on the above, before the Polytechnic 
Association of the American Institute, from 
which we take the following: 

Itis well understood that coal is an ele· 
ment of our national wealth, and that we 
derive from it our power. The combustion 
Df 300 lbs. of coal under a steam boiler 
will produce a power equal to the mechan· 
ical force exerted by a man for a year. An· 
other important application of bituminoull 
coal is to the manufacture of illuminating 
gas. In this manufacture there are certain 
residu!>l products, which were at first 
thrown away; and it is of these that I pro· 
pose to speak to.night. 

Coal tar is produced at the rate of about 
ten gallons to the tun of coal. Thous· 
ands of barrels of coal tar were at first 
thrown aWILY; but the chemist turned his 
attention to this substance, and discovered 
so many products useful in the arts, which 
could be made from it, that coal tar now 
finds a ready market at '

$1'50 per barreL 
When coal tar is subjected to distillation, 
the liquid portion passes off, and there reo 
mains the heavy black pitch which is used 
for roofing and for pavements. The liquid 
portion, which comprises about one fourth 
of the original coal tar, produces first a 
light fluid called naphtha, and then a heavy 
liquid which is called dead oil. The light 
liquid is a mixture of carbon and hydro. 
gen, of which benzole is the tYlle. It is 
CI2 H6, tbat is, taking into account the 
difference of weight. 72 parts of carbon to 
6 parts of hydrogen. Other substances are 

KINZEL'S RAILROAD RAIL STRAIGHTENER. produced from this, differing by two atoms 
a rule for finding the solid contents of any body, called" the of each, making CI4 Hs, CI6 Hlo' CIS H12, C20 Hw etc.; but, 
prismoidal formula." This formula has been, shown, by Mr. until recently only the first two have had any practical im· 
Baillairge in bis treatise'on geometry and mensuration pub· portance in the arts. They were used simply as fuel, and as 
liahed in 1856, to be less restrictive than supposed, and he antiseptics, for preserving timber from decay. But lately one 
has added to the known solids, measurable thereby, a long of tbem is claimed to be a specific for tbe small pox. 
list of others discovered by him, the whole of which are After the volatile portions have been removed, there reo 
given in the tableau. Each tableau is also accompanied by mains this dead oil, which is heavier than water. This was 

Ollr engraving is a perspective view of the above named a printed treatise, explanatory of every use to which the for a long time used as a fuel in glass houses. It was then 
educational device, which has been patented for its inventor models can be put. Mr. Baillairge is in possession of a mass found that the carbolic acid it contains was a most powerful 
Mr. C. Baillairge, of Quebec, in the United States, Canad; of testimonials, from high officials and other distinguished disinfectant and antiseptic. It was found tbat it wOllld pre· 
and Europe. It con· vent the spread of the 
sists ofa board,about E0. L2'i�. ("�, � tr�') " �, i\ cattie disease, that cat, 
six feet long and four � � � � , 'Of � tIe having the dis· 
feet wide, with some ease in its worst form 
two hundred wooden might 'be placed with 
models, comprising, others with safety, if 
so to say, all the ele· they were protected by 
mentary forms, their this acid. It was found, 
�egments, and sec· too, that the durability 
tions, and numerous of timber was increased 
other solids, simple t:'. four or five fold by its 
and compound. va!IP' application. 

The tableau is set in But I wish to· night to 
an appropriate frame, in vite your special at· 
with glass covering, tention to the beautiful 
so as to exhibit the colors which have reo 
models while exclud· ,!#:�� cently been cbtained 
ing the dust. The I � from refuse coal tar. 
front can be opened They are naturally sub· 
at ple1sure so as to � di vided into t h r e e 
afford access to the t.£P'" groups, the aniline col· 
models, each of which ors, those derived from 
is merely supported ,""" '"." (Jj' � naplithaline, and the car· 
on the board by a � & bolic acid colors. I shall 
round nail or wire, ()' confine my attention 
which admits of, its "," , I�I wholly to the chemical 
easy removal and reo f1 phase of the subject. 
placement by teacher Benzole is a hydlOcar. 
or pupil. The in· l\ bon. Bringing that in 
struction conveyed by m contact with nitric acid, 
this tableau, appeal. an atom of nitrogen car· 
ing, as it does, to ries off an atom of hy. 
the uneducated eye BAILLAIRGE'S STEREO METRICAL TABLEAU. drogen; and we have 
and mind, is, the inventor thinks, destined to be of great use 

I 
men, both in Canada and Europe, together with repI'Jrts of va· 

I 
nitro·benzole, which is a very fragrant oil, an artificial oil of 

in developing the intelligence of the untaught masses of rious educational and other institutions, all highly compli· bitter almonds, used instead of that substance in the manu· 
mankind. He expects to introduce it into all the educational mentary to him and his invention. facture of soa.ps. When the nitro·benzole is made to give up 
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its oxygen �nd take up hydrogen, it becomes aniline. Nitro
gen is a protean element which gives rise to a great'va
riety of compounds. Ammonia is N H3; and these three 
atoms of hydrogen can be replaced by a great variety Of sub
stances. Aniline is a similar substance. It is ammonia, re
placing one atom of hydrogen by phenyl, which is C12H5• 
There is no limit to the number of compounds that may be 
developed on this type; and it opeIlJ! one of the most impor
tant fields of chemical investigation at the present day. All 
the aniline colors. are daived from N3 Hg, converted by the 
process of substitution into new compounds. The first in
vestigation in this direction; which, however, did not result 
in any practical product, was that of a German chemist, who 
found that by treating aniline with chloride of lime, he pro
duced a violet or purple tint. Perkins, who was the first 
successful manufacturer of color from coal tar, manufac
tured a subl!!tance to which he gave the name of mauve. 
Then came the discovery of the,rose aniline, which is pro
duced from commercial aniline, pure aniline not answering 
the purpose. Subjecting commercial aniline to the action of 
nitric acid, and then to the action of nascent hyarogen, we 
obtain rose aniline, which is 040 H19 N3• The chloride, hy' 
drochlorate, arseniate, acetate, nitrate, and other salts of this 
substance produce tJ'e beautiful1;ints of which I have speci
mens here. Hoffmann found that he could change this beau
tiful red tint of the rose aniline to various shades of violet, 
by simply boiling it with more aniline. This introduced 
more phenyl in the place of hydrogen. One atom made it 
purple, another more bluish, and a third atom of phenyl 
made it the most beautiful blue that has liver been manufac
tured. 

Replacing the hydrogen with ethyl, C4H5, or with methyl, 
C2H�, we obtain still further colors; In every case the beau
tiful rose red becomes more and more purple, until the sub
st.itution of the last atom of hydrogen converts it into a deep 
and perfect blue. On carrying the investigation further, "it 
was found that by proper treatment the blue color could _be 
converted into a green, by using ethyl and methyl. Subse
quent treatment developed an entirely different base, haVing 
the form C40 Hn N3, with yello'w tints; and further treat
ment produced a brown and finally a black; so that the most 
durable black for calico printing is now obtained from ani
line. 

From the coal tar obtained from a tun of coal, three fourths 
of a pound of this beautiful color are produced. The coal, 
which is worth about $6, produces the gas, the coke, the am
m )niacal water, largQly used for agricultural purposes, the 
carbolic acid, used for the preservation of timber and as a 
disinfectant, and finally this beautiful color, which alone is 
worth nearly as much as the coal originally cost. The 
amount of this industry has become so enonnous that at 
present five tuns ot tkis raw aniline oil are manufactured 
daily on the continent alone, and 90,000 Ibs. of iodine are used 
in effecting·the substitution; and yet it is an industry which 
has �tarted since 1860. 

A word with regard to the carbolic acid colors. The car
bolic acid is obtained by treating the dead oil with an alkali. 
'1'hi8 furnishes a number of coloring matters. Carbolic aaid 
is C12 H6 O2, or it is the oxide of benz ole, which is C12 H6, 
Trllating carbolic acid with nitric acid, we produce"Cl2 H3 
(NO )8 O2, Picric acid is a substantive dye for silk and wool, 
uniting with them with')ut any mordant. Treating picric 
acid with the cyanide of potassium, an acid is produced 
whi<:h gives beautiful garnet colors on silk and wool. By 
treating carbolic acid with soda and the oxide of mercury, it 
is converted into rosolic acid, which produces various shades 
of orange, and is used for coloring house paper. Treating 
this with ammonia, it produces a scarlet tint. The intimate 
connection, existing between the rosolic acid and the anilille 
colors, is shown by the fact that, by t:reating rose aniline in 
anhydrous acid, t.he �ame result is obtained. From this 
orange red of rosolic acid, can be produced a deep blue color 
by the action of aniline. , 

There is a series of naphthaline colors, but they are not 
found to be fast, and I will therefore pass them by. 

When coal oil is distilled, and 25 or 30 per cent of volatile 
products are removed, the result is solid, and is called an' 
thracene. Recenily, from this, there has be&n artificially 
pre;duced the coloring matter of madder. The colors from 
aniline had pl'oved brilliant and durable for silk and wool, 
but not for cotton fabrics. It is now a question whether the 
colors from anthracene will supply this want, and whether 
they will be found to be perm1ment. 

_r.t. 
QUICK STEAM LAUNCHES. 

By F. J, BRAMWELL, ESQ., C. E. 

For some li1ltle time past, the interest of naval architects 
and engineers has been excited by the reports which have 
from time to time been given in the newspapers of the per
formances of steam launches built by Mr .• Thorneycroft, of 
Chiswick. From these reports, it has appeared that steam 
launches of about 50 ft. in length have attained speeds va
rying from seventeen to nineteen statute miles per hour, or 
144-7 to 16 2-7 knots per hour speeds which even in this 
day would be considered vexy good for the finest sea going 
stea.:ners, and speeds which have hitherto been regarded as 
impoS3ible unlesa the vessel were at least 200 feet in length. 
The writer, having been lUuch struck wItn these statements 
and with those made to him by engineers who had witnessed 
the performances of the launches, thought it might be inter
esting for the Institution to, have a short paper upon the 
subject. He, therefore put himself in communication with 
Mr. Thorneycroft, who kindly allowed him to make what 
experi.ments he thought fit. These experiments, which 
have taken place within the last few days, have been made 

Jdtutifi£ [JUNE I, 1872. " ; 
on the M'randa. The length of the Miranda over all is 50 star groups by certain names. He !Showed that, though the 
feet; ditto, on water line, 45 feet ,6 inches; the beam 6 feet constellations 'of the Great Bear and the Lion as at present 
6 inches; ditto, on water line, 5 feet Ot inches; the draft of 

'
figured do not in the least remind us of the animals they are 

water in running trim with six persons on board, and with supposed to ropresent, yet the figures of these animals may 
3 cwt. of coals, is 2 feet 6 inches, taking the extreme depth le fairly trBc3d if we include larger regions-of the heavens 
of the screw. She is built of steel, the general thickness of than the present conste)1�tion boundaries permit. For 
the plates being 1,8 inch to 1.16 inch. She has °a pair of in- instance, if Oanes Venatici be inoluded with Ursa MaJor and 
verted direct acting engines having cylinders of 6 inches di- the three stars at present re�arded as th� tail (of a tailless ani
ameter by 8 inch stroke. These engines make up to as mal) be regarded as formmg an �utlme of a par.1 ,o.! the 
many as 600 revolutions or 800 feet of the piston per minute: 'back, then, we have a figure not u�hKe a bear. Agam, lf we 
their, ordinary working speed, however is less than this. regard the gro�p of stars formmg �he, northern claw ?f 
They drive a two bladed screw of2 feet 6t inches diameter and Oancer. as markIn� the place of the hon s head, th� stars ill 
3 f et 4 inch s ' tch' This screw is abaft the rudder which Leo M�nor as formmg the mane, and Ooma Beren�ces as the 
is �ade i a 

e pl 
er �nd lower part joined by a bow s� as to tufted tail of the animal, then the space thus indicated will 

ass the :h:rt
U!1.tch is placed out of the horizont�l line to be found to include a very fair representation of a lion. In

, fhe extent of 1 in 28 the after end of course being the lower. like manner the stern of the ship Argo is very fairly indi
The boiler is of steei of the locomotive type and has a total cated if the stars forming the hind legs of Oanis MaJor are 
heating surface of 116 feet, and a total fir� grate surface included in �he con

l 
figu

h
ratio

h
n. H�nce the lecturer 

l
�r?-ved at 

f 411 fe t· th ba reI plates are 5-16 inch thick the fire two concluSlOns- st, t at t e anClents were not so lOltOUS to �ox exter::l pl:tes 
r
also 5-16 inch; and the inte�al, which occup� th� heavens wi�h constellations fitted in like the 

are copper plates are t inches thick' the stays of the fire countnes ill a geographlOal map; and 2ndly, that the stars 
box are'! inch, au'd 4 inches apart. �'he fuel is coal. The exhibit at present the same. general configuration which ex
boiler is fed by a three millimeter Giffard injector. The isted when the most anClent con�tellations wer� formed. 

h Ie we' ht of the engines and boiler with water in it up From the second of these roncluSlOns, we may Infer that :, t�e wo�iing level, and of the propeller, is about 40 cw't. probabili�ies are on th.e whole � favor of a satisfactory de-
to 41 cwt., or 4,4481bs. to 4,560 Ibs. gree of s.eadfastness In the sun s luster. . 

A point which the writer thought it would be interesting The remainder of the lecture .was occupled by an explana-
to ote was the ross indicated horse power at e lch of the tion of the genert'll principles on which the determination of 
sp�ds. So far a� the writer has ever heard, no one has at- stellar distances depends: This intro�uced the �onsideration 
tempted to indicate engines at anything like 500 revolutions Of. the . enormous extenSlOn of the stellar umvers� when, 
per minute. At 300 revolutions the horse power was 11'05, WIth dlstance� from star to star so en�nnous as have been 
at 600 revolutions 71'6i 400 revolutions 23'45 and 500' 42'31. proved to eXlst, the number of stars IS so vast as to be 
The next thing t� be as�ertained was �hat W�B the s;eed of practically infinite. A.m0ng�t the il.lulltrations o! this part 
the boat at these varying revolutions. For this purpose, it of the lecture was an Illuml.nated dlRgram shOWIng �24,1.98 
was lletermined to take the ordnance measurement from stars; but the lecturer men.tlOned that the Herschels 18 In. 
Barnes railway bridge to Putney old bridge; this appears by telescope would show 530 tImes a� many stars and the gr�at 
measurement to be three and a half statute miles and eighty- Rosse telescope, mqre than 2,000 tlmes as many.-Mechamcs> 
eight Rards. A counter was kept in gear', the total number Magcuine. v ,.._._ of revolutions was 6,131, giving a mean of 530 a minute. It Liebig on Lager. 
was clear a greater speed could have been maintained so far A correspondent has interviewed Baron Liebig, the cele-as the engine and boiler were concerned; but it was feared brated German chemist, at his home in Munich, and gleaned that the injector was hardly large enough to supply the re- his view� upon the lager question. " Beer," said the Baron, quired quantity of feed water, and therefore the link was "is better than brandy. Man must have a stimulant of some notched back. 

. 
sort. Brandy Is a great evil. We find that the consumption The total number of revolutions was 6756, giving just under . of beer is making great headway even in wine districts-for 580 revolutions as the mean per minute. At the very last of instaitce, in Stuttgart. As a nourishment, beer takes a very the run, the engines w.ere making�600 revolutions per ntinute, subordinate place, not higher indeed, than potatoes; and we Mr. Thorneycroft having .found that he had water enough in find that in no city-is there such an amount of ll}eat consumed his boiler, and being thereby enabled to give the engines as in Munich, where the greatest quantity of beer is also full steam without risk. The mean speed was 18'36 miles consumed. Beer must have meat or albumen. Before every per hour. Runs wilre then made upon the measured mile at beer cellar in Munich, you will find a cheese stand. Why? varying revolutions; 555 revolutions give 18'65 speed; 500 Because in ,cheese you will find that albumen which in beer give 16'15 speed; 400, 11-82 speed; 300, 11'05 speed; 200, 4'02 is lacking. Therefore you see that beer and cheese go t·o. speed; 100 revolutions could not be taken, as it would not gether by a law of Nature! But as an article of nourishment, have given a rate sufficient to have stemmed the tide. beer is very subordinate. Schnapps is a great misfortune, The slip of the screw was for 500 revolutions 14'7 per cent; and destroys the working power. Through Olir late war, we for 4'00 hundred revolutions, 21'9 per cent; for 300 revolu, h'ave won great respect for tobacco, tea, coffee, and ext.ract 

tions, 12'9 per cent; and 200,7.1 per cent. The highest poiIit of meat. A physician told me that, when the wounded would of observation on which any measurement was taken was take nothing dse, they have grasped at cigars; their eyes 555 revolutions, at which point the slip of the screw was 11'3 glistening-they feIt a lifting up of the sinking nerves. ToThe displacement of the boat at the draft at which sue bacco must have this effect. We could not do our wounded, 
was tried was· 3'73 tuns. If the speeds at the varying revo- frequently, a grea�er service than by giving them cigars. 
lutions be reduced from statute miles, into knots, and then And we came to the conclusion that tobacco was valuable to 
the formula V3XD!+1 H. P., be employed to ascertain the us." Baron Liebig evidently looks to America for an im
coefficient of ste'l.mship performance, the following results provement in beer and the perfection of beer drinking. Said 
will be obtained; At 500 revolutions, the coefficient will be he;" It is a peculiarity of Americans that they make every-
150; at 400 revolutions, the COefficient will be 106; at 300 thing better than we ao. I am convinced that American beer 
revolutions, the 'coefficient will be 131, etc. Will, in time, be better than German. With us everything In conclusion, the writer has to thank Mr. Thorneycroft, remains as it was. The worst beer brewers are in Bavaria
and he thinks the Institution will also thank him, for the though it was earlier the best. And why? Look into our readiness with which he has allowed these experiments to bren'ery system. The brewers are only ignorant people, who be carried out; and more than that, for having made that brew good beer from routine alone. They are incapable of 
which the writer believes to be a real �tepin the science of helping themselves. But as soon as the Americans get any 
steam propulsion. And he trusts that these unusual and thing from us they improve. upon it, and we get it back again 
wholly unexpl>lcted results of speed will call the attention of as an American discovery." 
naval architects and engineers to the subject of improving ., _ .. 
the velocity of large sea going steamers .-Engineer. Arabian DIode oC PerCumln/l. 

- ._. - How the Arab ladies perfume themselves is thus described 
The Star Depths. by Sir Samuel Bakel' in his work on the Nile: " In the fioor 

Mr. Richard Proctor recently delivered, at the Royal In, of the hut or tent, as it may chance to be, a small hole is ex
stitution, a lecture on star depths, He dwelt on tlie contraEt cavated sufficit1ntly large to contain a champagne bottle. A 
between the ideas which we form from the aspect of the fire, of charcoal or simply glowing embers is made within the 
starry heavens, on a calm clear night hole, into which the woman about to be scented throws a WILen all the stars shine handful of drugs. She then takes off tke clothes, or robe And the heavens break open to their highest, which forms her dress, and crouches over the fumes, while and the I!lcene disclosed to the mind's eye of the astronomer. she arranges her robe to fall as a mantle from her neck to Each star, amid the solemn depths, is in reality a sun, the ground like a tent. She now begins to perspire freely tn instinct with fiery energy and urging its way with inconceiv- the hot air bath, and the pores of the skin being open and able velocity through space. Nor are these suns exempt moiet, the volatile oil from the smoke of the burning perfrom mutation. Several among them are losing year by fumes is immediately absorbed. By the time the fire has exyear a porti:m of their light and heat, equal to the reqnire- pired, the scenting process is completed, and both her person ments of our earth, or of the whole solar system even for and her robe are redolent with incense, with which they are hundreds of years; others are growing blighter; Ilew atara so thoroughly impregnated that I have frequently smelt a have appeared, and stars known to the ancients have party of women strongly at full a hundred yards distance, vanished. Thus the question arises whether our S UD, a star when the Wind has been blowing from their direction. The like 'the rest, may not also be subject to changes. If so, the scent, which is supposed to be very attractive to gentlemen, question is one of extreme intu3st to ourselves, not as di- is composed of ginger, cloves, cinnamon, frankincense, and rectly affecting our wants, but as involving the very exist- myrrh, a species of sea weed brought from the Red Sea, and ence of more or less remote generations. To obtain a direct lastly the horny disc which covers the aperture when the answer to the queltion would require observations of the shell fish withdraws itself within its shelL The proportions sun continued with unflagging patience for many years. of these ingredients in this mixture are according to taste." But indirectly the question may be answered by comparing __ ,_ 

,the present aspect of the heavens with the scene presented THE support of one of the large tuns of ale in Coolidge, 
to those who first studied the stars. The lecturer then pro- Pratt & Co.'s brewery, containing from 400 to 500 barrels of 
ceeded to inquire whether any traces remain of those features boiling beer, recently gave way all of a sudden, letting the 
of resemblance which first led the ancients to call certain vat fall and spilling the beer. Loss, $4,000. 
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f
ee

d 
upon t

h
e putr

id fl
es

h 
un

til 

iidm, comprehen
d

s a ser
i
es o

f b
eau

tif
u

l i
nsects, w

hi
c
h f

ee
d th

ey are f
u

ll 
grown, w

h
el1 th

ey 
d

escen
d i

nto th
e earth f

or 

on 
th

e ju
i
ces o

f fl
owers. 

Th
e, go

ld
en 

b
eetle 

is one o
f th

e 
th

ree or 
f
our 

f
ee�'an

d 
un

d
ergo t

h
e

i
r me

tamorp
h

oses. 
Th

ere 

most c
h

arm
i
ng; the country peop

l
e call it th

e 
ki

ng o
f th

e 
i
s a very curi

oul tr
ib

e 
f
oun

d i
n 

B
raz

il
, th

e 
b

o
d

y 
b

e
i
ng 

i
m

b
ee

tl
es. 

It i
s o

f 
a gold

en green, w
ith 

whit
e spots; w

h
en 

it mense
l
y di

sten
d

e4 Ilon
d l

y
i
ng on 

th
e top o

f th
e 

b
ac

k
. Th

ey 
fli

es 
i
n th

e sun, scarcel
y ra

isi
ng th

e e
l
y

i
ra, 

its w
h

o
l
e 

b
o

d
y are generall

y 
f
oun

d i
n 

th
e nests o

f th
e w

hite ants, an
d d

o 

spar
kl

es lik
e polis

h
e

d 
meta

l. 
' D

ur
i
ng t

h
e summer month

s, n
ot l

ay eggs, b
ut 

pro
d

uce 
li

v
i
ng la

rvle. 
Th

e 
B

om
b

ar
di

er 
it li

ves in gar
d

ens, a
l
ways' c

h
oos

i
ng th

e most b
r
illi

antl
y col-

b
eetl

es 
d

er
i
ve th

e
i
? name 

f
rom t

h
e apparat

us o
f d

e
fence w

ith 

ore
d fl

owers on w
hi

c
h to rest; 

it 
penetrates to 

th
e 

h
eart o

f w
hi

c
h th

ey are provid
e

d. 
Th

e
i
r 

h
abit il:l 

to 
hid

e un
d

er s
tones 

th
e roses an

d 
peon

i
es, 

o
r settl

es on 
th

e peta
ls o

f th
e 

h
oney-

i
n 

l
arge numb

ers, an
d 

w
hen 

th
e stones are 

di
stur

b
e

d
, 

th
ey 

suc
kl

e, w
hi

c
h it 

eats, su
ckjug t

h
e 

h
ou"ye

d li
qu

id
. 

It is per- eject 
a qliantit

y o
f 

vaporous, 
fl

u
id 

w
ith a 

l
ou

d 
no

i
se; 

it is 
f

ectl
y 

i
no

ff
en@

i
ve, 

d
oes no 

h
arm to vegetati

on, an
d ha

s not pungent
. acrid

, and 
vo

l
a

tile, 
b

ecom
i
ng a 

bl
u

i
s
h 

va�or w
h

en 
th

e unpl
easant sme

ll 
w

hi
c
h b

e
longs to many of th

e tr
ib

e. 
mi

xe
d 

w
ith th

e a
i
r. 

Ch
em

i
ca

l tests prove it to 
b

e a s
trong 

Th
e 

f
ema

l
es, 

l
ay thai

? eggs at th
e 

f
oot of trees among 

d
e- ac

id
, w

hi
c

h 
w

ill 
pro

d
uce a Sense o

f b
urn

i
ng on 

th
e s

ki
n. 

caye
d 

woo
d

, or eve
n i

n t
h

e nests o
f 

ant
s. 

H
ere th

e young-
It is to 

th
e 

f
amil

y o
f b

eetl
es th

at th
e cantharides be

long, 
l
arvle fin

d th
e

i
r nQur

i
s
h

ment in woo
d

y morse
l
s for 

three years, w
hi

c
h h

ave be
en use

d b
y the' medi

ca
l 

pro
f
ess

i
on 

' f
rom 

th
e 

and th
en construct th

e
i
r cocoons, 

f
rom w

hi
c

h
, 

i
n 

d
ue 

time, 
d

ays o
f Hi

ppoc�ates an
d A

re
t
leus. 

N
ot un

lik
e 

th
em 

in ap
th

e 
b

eetl
e emerges. O

ne beautif
u

l ki
n

d
, 

f
ound i

n t
h

e 
Philip- pearance are th

e prett
y g

l
owworms, w

hi
c
h li

ght 
·up 

th
e 

p
i
ne 

I
sl

a
nd

s, 
i
s so muc

h 
a

d
m

i
re

d b
y t

h
e l

a
di

es 
th

a
t they are 

grassy bank
s o

f 
our sou

th
ern 

h
e

d
gerows 

d
ur

i
ng t

h
e summer 

k
ept 

as pe
ts i

n sma
ll

.
b

am
b

oo cages. 
Th

e 
B

raz
ili

an spec
i
es n

i
g

hts. 
It i

s 
th

e 
f
ema

l
e on

l
y thllt possesses t

h
e p

h
osp

h
ores

are o
f 

an 
i
mmense s

i
ze, an

d 
may 

be seen resting un
d

er 
th

e cent li
g

ht
, w

hi
c
h it 

can w
ithd

raw at p
l
easure; an

d it is no
t. 

l
eaves o

f th
e ma

i
ze pl

anta
ti

ons, or
' flyi

ng roun
d th

e tops o
f f

urn
ish

e
d 

w
ith 

w
i
ngs, 80 th

at it
s appearance 

i
s more lik

e 
th

at 

th
e t

�
ll

est tr
ees. 

Th
ese, aga

i
n. are surpassed i

n s
i
ze 

b
y t

he o
f 

a 
l
arva th

an a 
b

ee
tl

e. S
ome spec

i
es 

fi
n

d th
e

i
r 

h
ome 

i
n 

G
o

li
ath

, w
hi

c
h i

s pecu
li

ar to trop
ical Afri

ca. 
Collec

tors 
h

ave 
ti

mb
er or plan

k
s, 

i
nste

ild 
of th

e groun
d. 

E
very one 

k
nows 

b
een so anx

i
ous f

or spe'c
i
mens, an

d f
oun

d th
em so 

diffi
cult to 

th
e sm!\ll h

ol
es w

hi
c
h 

are seen t
o 1>e 

d
r

ill
e

d th
roug

h th
e 

o
bt

a
in, t

h
at 

as muc
h 

as fift
y pou.d

s' h
as been g

i
ven

· f
or one woo

d
en 

fl
oors o

f 
o

ld h
ouses: 

th
ese are ma

d
e w

h
en t

h
e larvle 

o
f th

ese insects, w
hi

c
h 

are t
h

e common 
f
oo

d 
of th

e nati
ves, c

h
ange i

nt
o 

b
eetl

es; an
d 

as th
ey are noct

urna
l i

n th
e

i? 
h

a
b

w
h

en roas
t
e

d
. 

< its, tIley 
di

scover th
eir w

h
erea

b
outs to 

the
i
? compan

i
ons by 

Th
e sacre

d b
ee

tl
e of th

e 
E

gyptians be
l
ongs to 

th
e copri1U1J; striki

ng th
e

i
r man

dibl
es agai

nst th
e wo(>

d
. 

F
rom thi

s Il
im

it
s s

i
ngu

l
ar 

i
nsti

ncts 
h

a
d

, w
ith

ou
t d

ou
bt

, much as
ton

i
s
h

e
d pI

e no
i
se 

h
as ar

i
sen 

th
e supers

titi
ous 

d
rea

d 
o

f i
nva

lid
s an

d 

th
em, 

f
or it i

s 
f
oun

d 
on th

e most a
n

c
i
ent monuments 

i
n th

e nurses, w
h

o, in th
e 

d
ea

d 
o

f th
e n

ight
, hellr th

e 
d

eath 
watch

, 
l
an

d 
of th

e 
Ph

aroa
h

s, 
d

ep
i
cte

d 
on amu

l
ets, p

l
ace

d 
on sarco- an

d c
ons

id
er 

it 
as a summons to anoth

er wor
ld

. 
El

m trees 

p
h

ag
i
, an

d treate
d 

w
ith th

e greatest ven!lra
ti

on by t
h

e 
d

we
ll- su

ff
er greatl

y 
f
rom th

e a
tt

ac
k

s o
f 

a 
b

ee
tl

e o
f this cl

ass, w
h

o
l
e 

ers on t
h

e 
b

an
k

s o
f th

e Nil
e. 

Th
ey were an agr

i
c

ult
ura

l f
orests 

b
e

i
ng someti

mes 
l
a

id l
ow un

d
er 

its 
i
ns

idi
ous 

l
a

b
ors. 

peop
l
e, an

d 
va

l
ue

d th
ese great bl

ac
k i

nsects 
f
or t

h
e

i? ha
bit Th

e 
f
�ma

l
e mak

es a gall
ery 

b
eneath th

e 
b

ar
k

, an
d

, 
b

or
i
ng 

o
f 

cl
ear

i
ng away noxi

ous su
b

stances. 
A

n o
ily su

b
stance s

id
e a

ll
eys, 

l
ays an egg i

n eac
h

; w
h

en 
h

atc
h

e
d, th

e young 
w

hich th
ey secrete 

k
eeps th

e
i
r s

ki
ns 

b
r
i
g

ht 
an

d 
g

l
ossy, so ones eat 

away 
i
n regul

ar 
di

?ec
ti

ons un
lll th

e w
h

o
le tree 

i� 
that 

none of th
e 

di
rty matt

er among w
hi

c
h they 

li
ve can aq- p

ierce
d

. 
I

n tropi
ca

l 
countr

i
es, t

h
e 

l
arvle 

a
re of a muc

h l
arg

h
ere to th

em. 
Th

e 
f
ore 

f
eet are arme

d, w
ith 

spi
nes, w

hil
st er s

i
ze, and th

e
i
r
' 

ravages are 
·
more. se

ri
ous. 

Th
e 

Titan, 
the 

hi
n

d 
ones are muc

h l
onger an

d 
suit

e
d f

or. th
e wor

k ,th
ey w

hi
c
h i

s 
f
ound i

n 
G

u
i
ana, revels 

i
n th

e un
d

ergrow
th o

f th
at 

h
ave to per

f
orm. 

Th
e care whi

c
h th

e 
f
ema

l!! ta
k

es 
f
or 

th
e 

h
ot, 

d
amp d

i
str

i
ct, w

h
ere veget

ati
on 

i
s exu

b
erant; and th

e 
preserva

tI
on o

f it
s eggs and th

e 
d

evel
opment of its l

arvle 
i
s m

i
mosa trees 

i
n th

e 
W

est I
n

di
es 

h
ave t

h
e

i
r young s

ho
ots 

d
e

v
ery cur

i
ous. 

I
ns

t
ea

d 
o

f 
si

mp
l
y 

hidi
ng th

em, 
lik

e oth
er st

roye
d b

y a lamia. M
. 

H
ou

ll
et, w

h
o once 

li
�e

d i
n th

e ne
i
g

h


b
eetl

es, 
i
n a 

l
ump o

f 
mu

d 
or some littl

e cavity w
h

ere th
e 

b
or

h
oo

d 
o

f Ri
o 

J
ane

i
ro, 

h
ear

d th
e soun

d 
o

f f
a

lli
ng 

b
ranc

h
es 

egg 
is la

id
, s

h
e surroun

d
s it 

with 
manure, an

d 
ro

lls it 
up 

i
n- o

f tre.es 
b

e
l
ong

i
ng to th

e acacia every n
i
g

ht. On exam
i
na

t
o 

'
a 

littl
e 

b
a

ll 
w

ith h
er 

hi
n

d l
egs; soon it i

s a so
lid

, we
ll ti

on, 
h

e 
f
oun

d th
ey-were sawn all 

roun
d

, 
b

ut th
e pith 

was 
k

nea
d

e
d 

mass, w
ith the egg in the 

cen
t
er. 

Al
rea

d
y a c

h
oice 

)e
f
& u

ntouc
h

e
d

, so th
a

t th
ey 

b
ro

k
e 

f
rom thei

r own we
ight 

:Q.as been ma
d

e o
f 

a suita
bl

e p
l
ace w

h
ere th

e 
l
arvle, w

h
en w

h
en 

th
e w

i
n

d bl
ew upon th

em. 
It 

was supposed to arise 
h

atc
h

e
d

, can 
fi

n
d 

a 
li

v
i
ng. 

T
owar

d
s thi

s po
i
n

t s
h

e sets out, 
f
rom ,

th
e m

i
sc

hi
e

f 
of th

e s
l
aves; 

b
ut on cu

tti
ng, 

i
nto 

th
e 

ro
lli

ng 
th

e 
b

a
ll b

e
f
ore 

h
er; meeti

ng w
ith 

some o
b

stac
l
e, or a 

b
ranc

h
, the 

l
arvle of th

e onciderlJ8 were 
f
oan

d
, an

d t}le 
b

ee
tl

e 
roug

h 
p

i
ece o

f 
groun

d
, s

h
e p

l
aces th

e 
lump on 

h
er 

b
roa

d h
a

d
;
.:no 

d
oubt

" cut roun
d with it

s power
f

u
l jaws,to ,prevent 

h
ea

d
, an

d th
us carr

i
es it 

over. 
B

ut s
h

ould it 
prove 

i
nsur-

th
e sap 

fl
ow

i
ng 

i
n, w

hi
c

h 
wou

ld i
nter

f
ere with ,

th
e g

to
w

th 
o

f 

mounta
bl

e, s
h

e 
fli

es o
ff to see

k 
o

th
er a

id
, an

d 
soon returns 1 ts young. 

w
ith fi

ve or s
i
x o

th
ers, w

h
o ass

i
st her 

b
y pus

hi
ng on a

ll 
s
id

es, 
I

n sU<l
h

, a nume:rous fam
il

y, onl
y 

th
e most 

cur
io

us exam
and th

us (larry t
h

e precious 
b

ur
d

en to 
it

s 
d

esti
nati

on. 
Th

en p
I
es 

h
ave 

b
een se

l
ec

te
d

; 
b

ut we may just me�tl
on t

h
e 

l
a

d
y

the 
h

o
l
e must b

e 
d

ug i
n w

hi
c
h 'to d

eposit it
-

th
e 

f
ore l

egs 
bi

r
d

s as 
b

e
l
ong

i
ng to 

it
. as 

th
ey are suc

h f
avorit

es w
ith littl

e 
now come 

i
n

to play, 
b

e
i
ng espec

i
a

ll
y forme

d f
or spa

d
es, -an

d c
hUd

ren. 
Th

ese pretty 
i
nsects are common 

i
n a

ll 
quarters o

f 

w
h

en 
it i

s 
d

eep enoug
h

, th
e ba

ll i
s ro

ll
e

d i
n, t

h
e 

hi
n

d l
eg

s th
e g

l
o

b
e, an

d 
are very va

l
ua

bl
e 

i
n c

h
ec

ki
ng 

th
e swarms o

f 
b

rus
h d

own t
h

e ear
th

, an
d 

every trace of th
e 

h
o

l
e 

disappears 
i
nsects w

hi
c

h i
n

f
es

t 
roses an

d 
o

th
er p

l
ants. 

It i
s not iQ. th

e 
u

n
d

er t
h

e parent'
s in

d
e

f
atiga

.l
e 

l
a

b
or. a

d
ult state that th

ey ea
t 

mueh
; 

b
ut th

e gray 
l
arvle may 

b
e 

A
mong th

e c
l
ass -o

f th
e melolonthidm, th

e common coc
k- seen creep

i
ng up t

h
e s

t
ems, an

d 
swa

ll
ow

i
ng 

th
e 

li
ce 

i
n regu

c
h

a
f
er mary 

b
e regar

d
ed as th

e type of th
e w

h
o

l
e, an

d 
a very .

la
r or

d
er. 

D
ur

i
ng 

th
e 

l
a,st f

ew years, immense numb
ers 

h
ave 

re
d

ou
bt

a
bl

e enemy 
it can prove itse

lf to b
e. 

I
n some years, appeare

d i
n 

th
e sou

th 
o

f E
ng

l
an

d
, an

d h
ave 

b
een 

d
escr

ib
e

d 
it appears 

d
ur

i
ng 

th
e mon

th 
o

f A
pr

il i
n pro

di
g

i
ous num

b
ers; as ex

ten
di

ng 
i
n 

d
ense masses f

or m
il

es. 
I
n conc

l
us

i
on it 

its 
lif

e last
s until J

une; an
d d

ur
i
ng a

ll 
t
hi

s ti
me 

it i
s prey

; 
may 

b
e sa

id th
a

t th
e uses an

d i
nsti

ncts o
f b

ee
tl

es are most 
i
ng on t

h
e 

l
eaves o

f var
i
ous trees,-th

e map
l
e, pop

la
r, 

bi
rc

h
, won

d
er

f
u

l
. 

Pl
ants grow too 

f
ast, an

d th
e 

l
arvle settle on 

b
eec

h
, an

d 
oa

k
. 

B
u

t it s
h

ows a mar
k

e
d 

pre
f
erence 

f
or th

e 
th

em; w
ith 

won
d

er
f

u
l 

appetit
e, 

th
ey eat i

ncessantl
y, and 

e
l
m, so 

that i
n 

F
rance t

h
e peasant

s ca
ll th

e 
fl

ower
i
ng and ma

k
e 

h
as

te to reac
h th

e
i
r 

f
u

ll 
s
i
ze. 

Th
ey 

f
ertili

ze t
h

e so
il 

f
ru

it bu
d

s
" 

coc
k

c
h

a
f
er

'
s b

rea
d

.
" It i

s not uncommon to see 
b

y scatter
i
ng 

d
ecompos

i
ng matters, an

d th
us prevent th�m 

w
h

o
l
e 

f
orests on 

th
e 

C
onti

nent 
en

tire
l
y 

ba
re o

f l
eaves in th

e 
f
rom v

itiating t
h

e a
i
r; w

hil
e the

i
r gorgeous col

ors compete 
spr

i
ng month

s, 
h

av
i
ng been eaten up 

b
y th

ese 
i
nsects. 

B
ut with th

ose o
f th

e 
fl

ora
l 

wor
ld 

an
d 

a
dd to th

e c
h

arms w
hi

c
h 

thi
s is 

a s
li

g
ht ev

il ;compare
d 

with 
w

h
at th

ey 
h

ave a
lr

ea
d

y 
N

ature o
ff

ers to t
h

e o
l
:>server. 

e
ff

ecte
d 

un
d

ergroun
d

, 
b

y 
li

v
i
ng on t

h
e roots o

f 
cerea

l
s. 

Th
e - ••• -

var
i
ous metamorp

h
oses o

f t!
o:e 

i
nsec

t i
n 

its un
d

«lrgroun
d lif

e Mineral Sperm 011. 
l
as

t f
or 

thi-
ee years, 

d
ur

i
ng

' 
a

ll whic
h time 

it di
spl

ays a won-
Th!s 

i
s a 

b
urn

i
ng 

h
e

a
vy o

il m
ad

e 
f
rom pet

ro
l
eum; an

d its d
er

f
n

l 
vorac

ity. 
Wh

en th
e 

f
ema

l
es are rea

d
y to 

l
ay th

e
ir va

l
ua

bl
e properties as a sa

f
e 

ill
uminati

ng agen
t 

are suc
h 

as 
eggs, 

th
ey c

h
oose a 

li
g

ht
, we

ll 
cultivate

d 
so

il
, an

d
, 

b
uryi

ng to ren
d

er 
thi

s pro
d

uct one o
f 

very grea
t importance. The 

themse
l
ves 

i
n 

it, per
f
orm the

i
r tas

k
. 

Th
ere are generall

y 
f
o

ll
ow

i
ng statement o

f it
s 

di
sco\;ery an

d 
c

h
aracter is g

i
ven 

a
b

out forty yOUDg ones, w
hi

c
h b

urst th
e s

h
e

ll i
n thi

rty d
ays. 

b
y 

M
r. 

J
os

h
ua 

M
err

ill
: 

N
ature 

h
as arme

d th
em w

ith 
power

f
u

l 
man

dibl
es an

d 
a 

" I
n 

th
e.summer o

f 1869, 
i
n connecti

on with M
r. 

R
u

f
us S. f

or
k

e
d t

ooth
, 110 t

h
at th

ey set to wor
k 

at once. M
err

ill
, 

I 
ma

d
e an 

i
mportan

t di
scovery re

l
a

ti
ng t

o 
burn

i
ng Aft

er a warm 
d

ay, w
h

en 
th

ey 
h

ave 
b

een temp
te

d 
nearer 

heavy or para
ffi

n o
il i

n 
l
amps, 

f
or 

ill
um

i
na

ti
ng p�rposes. M

r. 
the sur

f
ace, w

h
o

l
e 

fi
e

ld
s, covere

d 
with 

green s
h

oot
s, arli! at R. S. 

M
err

ill i
s a s

killf
u

l 
mec

h
an

i
c w

h
o 

h
as 

d
evote

d hi
mse

lf 

once c
h

ange
d i

nto 
dri

e
d

-up w
ith

ere
d l

eaves an
d 

stems. 
Th

e 
f
or severa

l 
years to per

f
ec

ti
ng the const

ruc
tion o

f l
amps an

d 

roots o
f the vege

ta
bl

es, gra
i
n, or co

l
za, 

h
ave 

b
een eaten an

d-
, burners 

f
or 

h
yd

rocar
b

on o
il

s. 
Whil

e exper
i
menti

ng upon 
Boon per

i
s
h b

y t
h

e same means. 
F

or thi
s reason, t

h
e 

h
abits an appara

tus 
f
or 

b
urn

i
ng para

ffi
n wax, w

ith 
a v

i
ew 

t
o 

i
n

o
f thi

s 
ki

n
d 

o
f b

ee
tle 

h
ave 

b
een ma

d
e a peculi

ar stu
d

y on crease th
e 

li
g

kt from 
this b

eautif
ul 

su
b

s
t
ance over th

at o
b


th

e 
C

on
ti

nent, espec
i
a

ll
y w

h
ere 

th
e

i
r ravages are 

so muc
h ta

i
ne

d f
rom common can

dl
es-th

e on
ly 

f
orm 

i
n w

hi
c

h 
para

f
d

rea
d

e
d

. 
fi

n 
i
s 

b
urne

d
-

h
e one 

d
ay put some 

l
u

b
r
i
cating o

il i
nto th

e 
Wh

en 
the groun

d i
s 

i
n course o

f 
preparation 

f
or rece

iv
i
ng l

amp, 
i
nstea

d 
of th

e para
ffi

n wax, an
d 

we were bo
th 

muc
h 

th
e see

d
, 

i
n t

h
e month

s o
f S

eptem
b

er an
d O

cto
b

er, al
most surpr

i
se

d 
at th

e goo
d 

qua
liti

es o
f th

e 
li

g
ht 

y
i
e

ld
e

d b
y it. 

a
ll th

e 
l
arvle are near 

th
e sur

f
ace; ta

ki
ng care not.to 1'

l
ow But, a

ft
er exper

i
men

ti
ng some 

d
ays, we 

f
oun

d thi
s 

h
eavy o

il 
th

e groun
d too 

d
eep

l
y, 

th
ey w

ill
, 

i
n most cases, 

b
e turne

d 
up, to 

b
e 

i
mpracti

ca
bl

e as an 
ill

um
i
na

ti
ng ma

teria
l i

n it
s present 

an
d th

e 
h

arrow, energe
ti

ca
ll

y use
d

, w
ill d

estroy 
th

e greater 
f
orm, an

d th
at some mo

difi
ca

ti
on wou

ld b
e necessary; It oc

num
b

er; 
if

, 
h

owever, 
th

e p
l
ow 

i
s too 

d
eep, t

h
ey w

ill 
on

ly be curre
d t

o me 
th

a
t if thi

s 
h

eavy para
ffi

n o
il 

was paSbe
d 

bur
i
e

d
.

' th
rough 

a par
ti

a
ll

y 
d

es
t
ructi

ve 
distillation, crac

ki
ng 

it 
enoug

h 
Th

e 
S

exton· 
b

ee
tl

es are we
ll k

nown th
roug

h
out E

urope, to lessen it
s v

i
sc

idity 
b

ut not enoug
h t

o ren
d

er it 
vo

l
a

tile, it
s 

an
d 

are so ca
ll

e
d f

rom 
th

e
i
r 

li
v

i
ng qn t

h
e 

b
o

di
es 

of 
any an

i-
i
ncrease

d 
mo

bilit
y wou

ld 
cause it to ascen

d th
e wi

c
k

s 
f
ree

l
y, 

JUa
l th

ey can 
fi

n
d

. 
Sh

ou
ld 

a 
d

ea
d 

mouse or mole be left in a an
d 

yet 
preserve 

it
a c

h
aract

er as a 
fi

xe
d 

o
il

. 

" Aft
er many tri

a
l
s, I obt

a
ine

d th
e pro

d
uct now ca

ll
e

d ' 
m

i
n

era
l sperm o

il
,
' 

w
hi

c
h i

s su
ffi

c
i
entl

y 
thi

n to fill th
e wi

c
k

s 
per

f
ectl

y; 
b

ut it i
s so 

f
ar 

f
rom 

b
e

i
ng a vo

l
a

til
e o

il th
at it i

s 
compara

tive
l
y iJ:1o

d
orous, an

d 
w

ill
llot t

a
k

e 
fi

re at any t
em

pera
ture 

b
e

low 3000 F
a

h
r., or nearl

y 1000 
h

otter t
h

an. 
b

o
ili

ng 
water. 

Fl
ames o

f 
cons

id
era

bl
e s

i
ze, suc

h
,as a 

l
arge 

b
a

ll 
o

f 

w
i
c
ki

ng yarn satllra
t
e

d 
w

ith 
oil 

an
d i

gnit
e

d
, w

h
en p

l
unged 

b
enea

th th
e sur

f
ace o

f thi
s o

il
, previ

ous
l
y 

h
eat

ed t
o 

th
e t

em
perature o

f b
o

ili
ng wat

er, are ex
ti

ngu
i
s
h

e
d 

at 
once. It b

urnl f
ree

l
y 

i
n 

th
e German stu

d
en

t l
amps, an

d 
w

ith 
great b

r
illii

mcy f
rom 

th
e

' D
ua

l ' b
urner.

" , 
Th

e manu
f
acture o

f thi
s o

il i
s patente

d i
n thi

s country 
an

d i
n Great lJr

it
a

i
n; an

d M
r. 

M
err

ill 
es

ti
mates th

e quantity th
at 

may 
be ma

d
e as at l

east 
one quarter of th

e w
h

ol
e prod

uc
ti

on o
f petroleum, or 160,000 ga

ll
ons of th

e, m
i
nera

l 

sperm o
il every 

d
ay-a quan

tity more t
h

an tw
i
ce t

h
at 

o
f th

e 
w

h
a

l
e an

d sperm o
il

s, o
bt

a
i
ne

d i
n t

h
e b

est d
ays o

f th
e w

h
al

e fi
s

h
ery o

f thi
s count

ry. , Th
e presen

t ti
me, w

h
en government auth

or
iti

es an
d 

sc
i
entifi

c men are so genera
ll

y cau
ti

on
i
ng agai

nst th
e

" d
angers 

o
f k

erosene,
" 

an
d just as 

F
renc

h So,llana have 
di

scovere
d th

at 

certa
i
n 

h
eavy petro

l
eum o

ils may be 
b

urne
d i

n 
l
amps, se\'lms 

pecu
li

ar
l
y oppor

tune 
f
or 

th
e 

i
ntrod

uc
ti

on o
f thi

s prod
uct 

o
f 

A
mer

i
can s

kill 
an

d i
nventi

on-name
l
y, a 

h
y

d
rocar

b
on, or a 

m
i
xt

ure o
f h

y
d

roc.a.r
b

ons, w
hi

c
h 

seems t
o 

f
u

lfil 
all th

e re
qui

rements o
f 

an o
il t

o 
b

e 
b

urne
d i

n 
l
amps, y

i
e

ldi
ng a st

ea
d

y, b
r
illi

ant, an
d 

sa
f
e 

li
g

h
t. 

A
n

d 
practi

ca
l i

n
di

cati
ons of it

s ap
prec

i
a

ti
on may 

b
e 

f
oun

d i
n 

th
e manuf

acturer
'
s announce. 

ment that th
e 

d
eman

d
s 

f
or 

thi
s m

i
neral 

sperm o
il 

are steadi· l
y 

i
ncreas

i
ng. 

It i
s use

d 
on ocean steamers p

l
y

i
ng b

etween th
e 

U
nit

e
d St

a
tes an

d E
urope, an

d' 
a

l
so on several 

ra
il

roa
d

s. 
_,_'. 

Metal Coated Sheet Iren, 
A

n 
i
mprove

d 
meth

od o
f 

protec
ti

ng i
ron 

f
rom i

njury an
d 

d
eter

i
oration 

h
as 

b
een 

i
ntro

d
uce

d by Mr. 
B

. 
M

orri
son o

f Phil


a
d

e
l
p

hi
a, w

h
ose 

i
nventi

on cons
i
st

s 
i
n 

d
eox

idi
zi

ng, 
th

e sca
l
e 

ox
id

e a
dh

eren
t t

o s
h

ee
t i

ron, an
d 

ama
l
O'amati

ng bl
en

di
no- or i

n
timate

l
y un

iti
ng w

ith it any o
f th

e s�fter an
d

'

more 
f

u:ibl
e 

meta
ls, so as to ren

d
er suc

h 
sca

l
e ox

id
e more 

fl
ex

ibl
e, soft

, 
a

dh
erent, an

d l
ess 

li
a

bl
e t" rust, and th

e s
h

eet i
ron a

l
so more 

per
f
ectl

y anuea
l
e

d 
an

d fl
ex

ibl
e. 

It i
s essenti

a
l th

at th
e s

h
eets b

e ma
d

e o
f th

e b
es

t c
h

arcoa
l bl

oom 
i
ron, and th

at th
e sca

l
e 

ox
id

e th
ereon 

b
e even, or o

f un
if

orm 
thi

c
k

ness an
d 

un
b

ro
k

en· 
an

d i
n or

d
er 

t
o pro

d
uce suc

h 
a sca

l
e ox

id
e, 

it i
s recommend

ed that th
e usua

l 
roug

h 
an

d imper
f
ect 

sca
l
e 

b
e removed

-
b

y 
means o

f 
a wea

k 
ac

id
, in th

e usual 
manner practi

ce
d i

n th
e process o

f 
coa

ti
ng s

h
eet iron wit

_
h 

z
i
nc by 

i
mmers

i
on

and th
a

t th
e s

h
eets 

b
e 

then passe
d b

et
ween a pa

i
r o

f 
smoo

th 

pressure ro
ll

s, an
d fi

na
ll

y su
bjected t

o a su
ffi

ci
ent h

eat to 
pro

d
uce t

h
ereon a new an

d 
un

if
orm scal

e o
f ox

id
e. H

av
i
ng prepare

d 
saturate

d 
or st

rong aqueous sol
uti

ons (say) 

o
f 

SU
l
p

h
ate o

f 
z

i
nc, c

hl
or

id
e of z

i
nc, chl

or
id

e of ti
n, acet

at
e 

o
f 

z
inc, ace

tate o
f l

ea
d

, an
d 

o
f 

any oth
er rea

dil
y fusibl

e met
a

l 
th

at w
ill ama

l
gam

ite, un
it

e, or com
bi

ne with th
e 

'd
eox

idi
ze

d 

sca
l
e on 

th
e 

i
ron at a strong or 

b
r
i
g

ht 
re

d h
eat 

un
d

er th
e h

y
drogen or car

b
ure

tte
d h

y
d

rogen gas, 
i
mmerse th

e 
d

eox
i
di

ze
d s

h
ee

ts 
i
n e

ith
er one or a m

i
xt

ure o
f t

wo or more of th
e 

sa
id 

so
l
u

tions 
t
or 

fi
ve or t

en mi
nut

es, or app
l
y th

e same b
y ru

bbi
ng 

it on 
b

y means o
f 

a sponge or rough b
rus

h
; l

et 
th

e excess o
f 

so
l
ution 

d
ra

i
n off, an

d th
e rema

i
n

d
er cry.ta

lli
ze 

or 
dry upon 

th
e sur

f
ace o

f th
e s

h
eets. 

N
ow p

l
ace th

em 
i
n 

a 
b

ox 
i
n t

h
e 

h
eate

d 
c

h
am

b
er o

f 
a 

f
urnace; th

en i
nt

ro
d

uce 
th

e 
h

y
drogen gas, an

d 
s
l
ow

l
y 

h
eat up to a scarce

l
y vi

s
ibl

e re
d

, 
ma

intain
i
ng th

e sa
id l

ow 
h

eat f
or (say) ha

lf  
an 

h
our, more or 

l
ess, 

to a
llow a per

f
ec

t 
re

d
uc

ti
on o

f th
e ox

id
e of th

e appli
ed 

so
l
u

tion; a
fter w

hi
c

h th
e 

h
eat 

s
h

ould b
e 

i
ncreased t

o a 
b

r
i
ght re

d
, or 

h
eat a 

f
ew 

d
egrees a

b
ove th

a
t w

hi
c
h 

may be 
requ

i
re

d to 
f
use t

h
e now re

d
uce

d 
soft

er meta
l 

an
d 

cause t
h

e 
same 

to ama
l
gamate, 

bl
en

d
, or un

it
e with th

e 
d

eox
idi

ze
d 

an
d

, 
consequen

tl
y, so

ft 
an

d 
p!lrous scale on the s

h
ee

t i
ron. 

T
o o

bta
in b

r
ig

htness o
f 

sur
f
ace w

h
en 

d
es

i
re

d
, it i

s proposed 
to pass 

th
e s

h
eets severa

ll
y 

b
et

we.en and i
n contact with a 

pa
i
r o

f cy
li

n
d

r
i
ca

l rap
idl

y rotati
ng 

b
ri

stl
e 

b
rus

h
es; and

, 
if 

a
ft(1rwar

d i
nten

d
ed to 

b
e put up 

i
n pac

k
s 

f
or st

orage or shi
p

!?len
t, t

h
e s

h
ee

ts may, as, a 
f
urth

er prot
ecti

on aga
i
nst cramp

ness, 
be dippe

d i
nto any su

it
a

bl
e 

h
y

d
rocarb

on o
il

, and th
en 

the super
fl

uous por
ti

on 
d

ra
i
ne

d 
or w

i
pe

d 
o

ff
. Th

e sol
uti

on 
o

f th
e su

lp
h

ate or o
f th

e acetate o
f 

z
i
nc 

f
orms, with th

e 
d

e 'o
x

idi
ze

d 
sca

l
e on t

h
e 

i
ron, an exce

ll
ent 

coa
ti

ng. Ab
out th

ree 
parts o

f the so
l
u

tion o
f 

c
hl

or
id

e o
f 

z
i
nc m

i
xe

d 
w

ith t
wo part

s 
o

f th
e so

lution o
f 

c
hl

or
id

e o
f ti

n ma
k

e, w
ith th

e 
d

eoxidi
ze

d 

sca
l
e o

n the iron, an exce
ll

e
nt flex

ibl
e coati

ng o
f 

a w
hiter 

co
l
or. 

Th
ree parts o

f th
e. so

l
uti

on of th
e acetate of z

i
nc, 

m
i
xe

d 
w

ith two parts o
f th

e so
l
uti

on o
f th

e acetat
e of l

ea
d 

an
d one par

t o
f 

so
l
u

ti
on o

f the c
hl

or
id

e o
f ti

n, mak
e, with 

ih
e 

d
eox

idize
d 

scal
e on t

h
e 

i
ron, a very suita

bl
e coa

ti
ng 

f
or 

s
h

eet iron 
i
nten

d
ed to 

b
ll use

d i
n th

e construction o
f 

s
toves. 

stove p
i
pes, coa

l h
o

d
s, etc.; 

b
lit as th

e pre
dominant meta

l i
n 

th
e coating is th

e 
d

eox
idi

ze
d 

sca
l
e ox

id
e o

f iron, 
th

e num
b

er 
and 

propor
ti

ons o
f 

so
luti

ons o
f 

w
h

atever me
ta

l
s are 

i
nten

d
e

d 
to 

b
e app

li
e

d th
ereto may 

b
e 

i
ncrease

d 
an

d 
var

i
e

d 
as 

th
e 

coa
ti

ng 
d

es
i
re

d 
may requ

i
re. 

_ ..... 
G.ermlnation---Us Relation to Light. 

Th
e th

eery o
f th

e germ
i
nati

on o
f 

pl
ants, w

hi
c
h h

as 
b

een 
h

eret0
1

0re a
d

mitte
d

, requ
i
res th

a
t th

e ierm
i
na

ti
ng see

d b
e 

exclu
d

e
d f

rom 
di

red sun
li

g
ht. L

ate exper
i
ments appear 

t
o 

esta
bli

s
h th

e 
f
act that, w

hil
e exclus

i
on f

rom th
e 

l
um

i
nous 

rays o
f th

e so
l
ar spec

t
rum 

i
s necessary

' to th
e 

h
ea

lth
y germ

i
. 

na
ti

on o
f 

see
d

s, ye
t th

e c
h

em
i
ca

l 
or ac

ti
n

i
c rays are 

i
n

di
Rpen_ 

sa
bl

e to that process. 
Th

ese penetra
t
e muc

h d
eeper 

i
nto 

th
e 

soil th
an 

d
o the 

l
um

i
nous r

ai
ys. 

Th
e exc

l
us

ion o
f th

e chem_ 
i
ca

l rays, an
d 

not th
e a

b
sence o

f 
oxygen a

l
one, 

i
s assumed t

o 
b

e 
the cause o

f 
see

d
s 

f
a

ili
ng to grow w

h
en 

b
ur

i
e

d too 
d

eepl
y 

i
n 

th
e earth

. 
Will 

our agr
i
cu

ltural coll
eges se

ttle thi
s ques

ti
on 

by care
f
u

l exper
i
ments

? L
e

t 
us 

h
ave a

ll th
at can be 

k
nown o

f th
e mys

tm
es of 

p
l
a

nt lif
e. 
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JUNE I ,  1 872.J 
HEAT A N D  LIGHT. 

[Report of a recent lecture by Professor John Tyndall ,  before the Royal 
I nstitution. ] 

Hi
story s

h
ows us two 

diff
erent p

hil
osop

hi
ca

l 
sc

h
oo

l
s try

i
ng 

to accoun
t f

or th
e v

i
s
ibl

e un
i
verse. 

Th
e one sc

h
oo

l b
ases 

itse
lf 

upon specu
l
a

tion, an
d th

e other ')n o
b

servati
on an

d 
ex

per
i
men

t
s, t

h
e one try

i
ng, as 

it were, to 
d

eve
l
op a un

i
verse 

out of its own consc
i
ousness, 

th
e o

th
er see

ki
ng patientl

y 
a

ft
er t

h
e outwar

d f
acts o

f th
e un

i
verse, an

d th
roug

h th
em 

a
ft

er t
h

e pr
i
ncipl

es t
h

at connlic
t th

em. 
It i

s nee
dl

ess to flay 
th

at in our 
d

ay the sc
h

oo
l 

o
f 

exper
i
ence 

h
as ga

i
ne

d th
e up

per 
h

an
d

. 
I
n

d
eed it is common, in p

hil
osop

hica
l b

oo
k

s ,  to say 
th

at, in 
th

e 
i
nvestigation o

f N
at

ure; you canno
t go 

b
eyon

d 

exper
i
ence. 

T
a

k
e 

th
e 

id
ea o

f 
a

t
oms, 

f
or examp

l
e. 

N
o 

d
ou

bt 
this noti

on was 
fi

rs
t d

er
i
ve

d b
y t

h
e anc

i
ent p

hil
oeop

h
ers 

f
rom 

th
e o

b
serva

ti
on o

f 
sma

ll 
sens

ibl
e partic

l
es o

f 
matter. 

B
ut 

i
n transmu

ti
ng t

h
em to atoms, 

th
ey so 

di
m

i
n

i
s
h

e
d th

e s
i
ze o

f 
these partic

l
es as to p

l
ace t

h
em entire

l
y 

beyon
d th

e 
b

oun
d

a
ry o

f 
exper

i
ence. 

M
ost p

h
ys

i
ca

l 
m

i
n

d
s o

f th
e presen

t d
ay b

e
li

eve 
i
n atoms 

an
d 

mo
l
ecu

l
es, or groups o

f 
atoms, t

h
oug

h 
none o

f 
us 

h
ave 

ever seen e
ith

er atoms or mo
l
ecu

l
es. 

I
n 

f
act, you can 

h
ave 

no exp
l
anati

on o
f th

e o
bjects o

f 
exper

i
ence w

ith
out invo

ki
ng 

th
e a

id 
o

f 
o

hj ects ly
i
ng heyon

d 
exper

i
ence ; we cannot pOBs

i
-

bl
y reac

h th
e roots o

f 
natura

l 
p

h
enomena w

ith
out th

e h
e

l
p 

o
f 

a
toms an

d 
mo

l
ecu

l
es. 

W
e 

fi
gure 

th
em as th

e constit
u

ents o
f 

a
ll b

o
di

es
; 

" 
It is th

e p
l
ay o

f the power we ca
ll h

ellt among th
ese atoms 

an
d 

mo
l
ecu

l
es w

hi
c
h i

s to occupy us 
d

ur
i
ng th

ese 
l
ectures. I

n 
f
ront 01 th

e ta
bl

e 
i
s stretc

h
e

d 
a p

l
ati

num w
i
re, w

hi
c

h 
can b

e warme
d hy pass

i
ng an e

l
e ctric current th

rough it
; th

e 
wi

re passes over a w
h

ee
l
, to w

hi
c
h 

a straw in
d

ex 
i

s att
ac

h
e

d
, 

an
d 

a sma
ll 

we
i
g

ht is 
h

ung at th
e en

d 
o

f th
e- w

i
re. 

Y
ou are t

o 
fi

gure 
that w

i
re as an assem

bl
age o

f 
atoms, 

h
e

ld 
near 

eac
h 

o
ih

er 
h

y th
e

i
r mutua

l f
orces, 

h
ut not i

n contact 
w

ith 

eac
h 

o
th

er. 
H

ea
t f

orces t
h

em more w
id

e
l
y apart. Th

e p
l
a

ti
num w

i
re stretc

h
e

d h
e tween t

h
e two st

an
d

s,  (J; b 
(Fig. 1), is lengthene

d 
w

h
en 

it i
� 

h
eate

d
. Thi

s can 
b

e 
d

one by caus
ing an e

l
ectr

i
c current t.) pass 

th
rough it

. 
Th

e w
i
re i

s 
f
astene

d t
o 

th
e 

h
oo

k 
at th

e top o
f th

e etan
d

, a, and i
s car

r
i
e

d 
ronn

d th
e ax

l
e o

f th
e �ma

ll 
w

h
ee

l
, w

h
ere it is ma

d
e 

f
ast

; 
over 

th
e per

i
p

h
ery o

f th
e w

h
ee

l i
s a cor

d f
rom 

th
e we

i
g

ht
, d, 

w
hi

c
h k

eeps t
h

e w
i
re 

i
n a s

tat
e o

f t
ens

i
on ; to 

th
e w

h
ee

l it 
se

lf is fi
xe

d th
e straw w

ith 
a paper att

ac
h

ed t
o it t

o act 
as 

an 
i
n

d
ex, e. Th

e p
l
atinum w

i
re 

i
s pu

lli
ng 

i
n one 

di
recti

on, 
an

d th
e we

i
ght i

s pu
lli

ng 
i
n 

th
e o

th
er 

di
recti

on, 
b

ut if th
e 

p
l
a

tinum w
ire 

i
s re

l
ease

d th
e we

i
g

ht w
ill i

nstantl
y pre

d
omi


nate, an

d th
e 

i
n

d
ex w

ill f
a

11: Th
a

t it d
oes so 

i
s s

h
own 

b
y 

press
i
ng t

h
e top o

f th
e stan

d
, a, towar

d
s b ;  now, ma

ki
ng 

contac
t w

ith th
e w

i
res 

f
rom a 

h
att

ery, at ! an
d fl, th

e wi
re b

ecomes 
h

ot, an
d th

e 
i
n

d
ex 

f
a

ll
s. Stopp

i
ng t

h
e curren�, 

th
e 

w
i
re contracts, an

d th
e 

i
n

d
ex comes b

ac
k 

aga
i
n. B

ut h
ere e

l
ectri

city m
i
g

ht b
e suppose

d t
o 

h
ave something to 

d
o with th

e e
ff

ect. 
H

ere are 
two woo

d
en st

an
d

s, 
A 

an
d B (Fi

g. 2), w
ith 

p
l
a

t
es 

o
f b

rass, 
P p', r

i
vete

d 
aga

i
nst th

em. 
At 

presen
t th

e 
b

ar of 
i
ron, 

C
, is no

t l
ong enoug

h t
o stretc

h f
rom one support to 

th
e o

th
er. 

I 
w

ill 
support th

em on two 
littl

e projections o
f 

woo
d 

attac
h

ed t
o 

the sta
nd

s a
t P P'

. 
O

ne o
f th

e p
l
ates o

f 
b

rass, 
P

, 
i
s connecte

d 
w

ith 
onerpo

l
e o

f 
a vo

lt
a

i
c 

b
attery, D, 

an
d f

rom 
th

e o
th

er, p', a w
i
re procee

d
s to 

th
e e

l
ectr

i
c a

l
arm 

b
e

ll
, 

E 
; an

d 
agai

n 
f
rom t

h
a

t i
nstrumen

t a w
i
re returns 

di
rect 

to 
th

e po
l
e o

f th
e 

b
a

ttery. 
.At th

e presen
t momen

t th
e on

ly 
b

reak i
n the c

i
rcuit is 

d
ue 

to th
e 

insu
ffi

c
i
en

t l
eng

th 
o

f th
e 

b
ar

-
o

f i
ron to 

b
r

id
ge th

a 
space 

f
rom stan

d t
o stan

d
. 

U
n

d
erneath th

e 
b

ar is a row o
f 

gas je
ts, w

hi
c
h I 

w
ill 

now i
gnite ;  t

h
e 

b
ar 

i
s 

h
eat

e
d

, th
e 

meta
l 

expan
d

s, an
d i

n a 
f
ew moment

s w
ill 

stretc
h 

comp
l
ete

l
y 

across 
f
rom p

l
ate 

t
o p

l
ate. 

Wh
en t

hi
s occurs, 

th
e current 

passes an
d th

e s
i
gna

l b
e

ll 
ri

ngs, as you 
h

ear. 
Th

row
i
ng a littl

e wa
t
er on th

e 
b

ar, a
ft

er th
e gas 

i
� ex

ti
ngu

i
s
h

e
d

, 
th

e 

J dtutifit �tutritau. 
b

ar s
h

r
i
n

k
s, 

th
e c

i
rcuit i

s 
b

ro
k

en, and th
e 

b
e

ll 
ceases to 

soun
d

. 
Th

e contrac
ti

on o
f a bar o

f 
meta

l
, w

hi
c
h h

as 
b

een 
h

eate
d

, 
i
s a very power

f
u

l f
orce. 

Th
e contrac

til
e 

f
orce o

f 
coo

li
ng 

h
as 

b
een app

li
e

d b
y eng

i
neers to 

d
raw 

l
ean

ing wll
ll

s 
into an 

upr
i
g

ht positi
on. 

Th
e 

b
ar o

f i
ron, 

A (Fi
g. 2) , is re

d h
ot ; 

it h
as a 

h
o

l
e 

th
roug

h 
it 

at 13, th
roug

h 
w

hi
c
h th

e co
ld b

ar o
f 

stee
l
, 

C
, 

is insert
e

d
; 

it 
i
s t

h
en 

droppe
d i

n
to th

e 
Y 

shape
d 

supports, 
D E

, an
d 

screwe
d 

up tig
ht by 

the th
um

b 
screw at 

F ;  th
e w

h
o

l
e ar

rangement stan
d

s 
i
n a troug

h
; and 

water 
b

e
i
ng poure

d 
over th

e 
b

ar, A, it con
tracts, an

d d
oes 

so w
ith 

suc
h 

an exerti
on o

f f
orce 

th
a

t th
e -

bar a
t B i

s 
b

ro
k

en 
i
nto two p

i
eces. 

B
ut bo

di
es expan

d i
n very 

diff
eren

t degrees,
.and it i

s neces

sary to 
d

evi
se 

i
nstr

u
ments w

hi
c
h 

are capabl
e o

f 
measur

i
ng 

very sma
ll 

c
h

anges o
f 

vo
l
ume. 

A
mong t

h
e mos

t de
li

cate o
f 

th
ese 

i
s the appara

t
us 

b
e

f
ore you. 

At the 
bottom. o

f th
e 

s
k

etc
h

, 
Fi

g, 3, B 
represents th

e upper en
d o

f an upr
l
g

ht b
ar 

o
f 

me
ta

l
; on t

h
e top o

f this 
b

ar rests a 
littl

e 
brass s

tem, 
S

, the 
top o

f 
w

hi
c
h 

acts as a 
f
u

l
crum 

t
o 

th
e p

l
a

te o
f aga

t
e, A. Th

e 
arm, 

C
, a

bove th
e p

l
ate, moves on a p

i
vot, w

hi
c

h 
you see 

mar
bd b

y a 
d

<?_t ; a very 
littl

e pus
hi

ng o
f thi

s arm causes it 

to move tlj,roug
h 

a greater space 
than t

h
e 

b
o

dy w
hi

c
h 

pus
h

es 
it. Attac

h
e

d t
o 

thi
s arm i

s a p
i
@ce o

f th
e 

h
a

i
rspr

i
ng of a 

wa
tc

h
, an

d th
Jl>t is carri

e
d 

roun
d 

an ax
i
s, X, upon w

hi
c
h i

s a 
i
n

i
rror, :e.f, upon w

hi
c
h 

a 
b

eam o
f li

g
ht, 

H
, 

i
s ma

d
e to 

i
m

p
i
nge. 

N
ow, .i

f 
you concei

ve 
th

e en
d 

o
f th

e 
bar to 

b
e 

lifte
d

, 

an
d t

o pus
h th

e arm upwar
d

s, it w
ill 

cause 
the m

i
rror 

t
o roo 

tate, and th
e 

beam w
ill t

rave
l 

w
ith it}JJUt with tw

i
ce 

it
s ve-l

oc
it

y. 
Th

us, 
i
n 

this exper
i
ment, 

i
ns

tea
d 

o
f 

a s
traw, a ray 

o
f li

g
ht is use

d 
as an 

i
n

d
ex. 

It is 
excee

di
ng

ly sens
iti

ve ; 

c
l
aspi

ng t
h

e 
b

ars o
f 

meta
l 

w
ith b

oth h
an

ds causes a su
ffi

ci
ent 

e
l
ongati

on to 
b

r
i
ng 

th
e 

l
um

i
nous 

i
n

d
ex 

f
rom th

e ce
ili

ng to 
th

e 
fl

oor. 
P

our
i
ng a 

littl
e a

l
co

h
o

l 
upon 

it causes, 
by 

its evap

ora
tion, suffi

c
i
ent c

hilli
ng to sen

d th
e 

i
n

d
ex 

b
ac

k 
w

ith 
grea

t 

ve
l
oc

it
y ;  aga

i
n c

l
asp

i
ng 

tbe 
b

ars, 
it is aga

i
n 

b
roug

ht d
own

war
d

s. 
P

u
tti

ng tires on w
h

ee
l
s, w

hil
e th

ey are s
till h

ot, 
i
s a 

f
am

i


ili
ar examp

l
e of th

e way 
this contrac

til
e 

f
orce 

i
s u

tili
ze

d
. 

Th
us we ma

k
e ourse

l
ves acqua

i
nte

d 
w

ith th
e sens

ibl
e 

f
ac

t 

o
f 

expans
i
on. 

W
e are 

h
ere 

i
n 

th
e 

d
oma

i
n o

f
-exper

i
ence, 

b
ut 

there 
i
s somethi

ng w
ithi

n us w
hi

c
h 

preven
ts us 

f
rom resting 

th
ere. 

Wh
a

t is the 
i
nterna

l 
mec

h
an

ism w
hi

c
h 

pro
d

uces 
thi

s 
expans

i
on? H

ere, agai
n, we mus

t h
e

lp ourse
l
ves 

t
o concep

tions by re
f
erence to th

e v
i
s
ibl

e wol
ld

. 
A

n exper
i
ment w

ill 

ma
k

e the matter c
lea ... 

O
n 

h
ea

ti
ng 

thi
s 

fl
acc

id bl
a

dd
er over a r

i'
ng 

b
urner, turn

i
ng 

it in t
h

e 
h

an
d 

at th
e same 

time, it becomes smoo
th 

an
d ti

g
ht. 

I
n a very natura

l w
ay, thi

s 
f
act o

f th
e expans

ion o
f 

atmo
sp

h
eric a

i
r was trans

f
erre

d f
rom 

th
e region o

f 
exper

i
ence 

i
nto 

th
e reg

i
on o

f 
atoms an

d 
mo

l
ecu

l
es. 

It 
was assume

d th
at 

the atoms were surroun
d

e
d b

y atmosp
h

eres-atmosp
h

eres o
f 

h
eat or ca

l
or

i
c ;  and th

e expans
ion o

f b
o

di
e� 

b
y 

h
eat was sup

pose
d t

o be 
d

ue to t
h

e swe
lli

ng o
f th

ese atmosph
eres. 

W
e 

h
ave 

h
ere t

h
at theory o

f h
eat w

hi
c
h 

regar
d

e
d h

ea
t as a 

f
ree 

e
l
as

tic matter, surroun
di

ng t
h

e atoms o
f 

mo
l
ecu

l
es o

f b
o

di
es 

as 
th

e atmosp
h

ere surroun
d

s th
e earth. 

W
e can, as 

I h
ave a

l
rea

d
y sa

id
, ma

k
e no attempt at ex

p
l
a

i
n

i
ng natura

l 
p

h
enomena w

ith
ou

t resor
ti

ng to a ment
a

l 
imagery o

f this ki
n

d
. 

Th
e 

fi
rst e

ff
ort at exp

l
ana

ti
on 

i
s an 

e
ff

ort o
f th

e 
i
mag

i
na

tio
n. 

B
ut having assume

d 
a 

di
s
ti

nct 

an
d d

e
fi

nit
e cause, 

it i
s a d

u
ty, w

hi
c
h Science never neg

l
ects, 

to ver
if

y or 
'
con

f
ute 

th
e assump

tion 
b

y compari
ng 

its conse
quences w

ith 
o

b
serve

d f
acts. 

Th
e no

ti
on o

f 
ca

l
or

ifi
c atmosp

h
eres was 

th
us 

t
est

e
d 

an
d 

f
oun

d 
wan

ti
ng ; an

d it 
was 

th
e 

f
oun

d
er o

f thi
s 

Ins
tit

u
ti

on, 
w

h
ose 

lif
e an

d d
o

i
ngs 

h
ave 

h
een recen

tly s
k

et
c
h

e
d 

so a
d

mi
ra

bl
y 

b
y Dr. 

B
ence 

J
ones, w

h
o o

ff
ered th

e most str
iki

ng ex. 
per

i
ments an

d th
e most power

f
u

l 
arguments aga

i
ns

t it. 
C

oun
t R

um
f
or

d 
conten

d
e

d th
at h

eat cou
ld 

not be a 
ki

n
d 

o
f 

fi
ne matter, 

b
ecause its supp

l
y 

b
y f

r
i
c
ti

on 
i
s i

nex
h

aus
tibl

e
w

bi
c

h 
ma

tter 
i
s not. 

H
e conten

d
e

d th
a

t
. 

hi
s exper

i
ments 

prove
d h

eat to 
b

e mo
ti

on. 
A

n
d th

ere was anoth
er great 

name, a
l
so assoc

i
ate

d 
w

ith this 
I
ns

tit
uti

on, w
h

o soon a
ft

er
war

ds ren
d

ere
d it i

n 
th

e 
hi

g
h

es
t d

egree pro
b

a
bl

e 
th

at th
e or

i
g· 

i
n o

f li
g

ht 
was a v

ih
ratory m')tion ; an

d i
nasmuc

h 
as 

h
eat re

sem
bl

es 
li

g
ht so c

l
ose

l
y, aN

d in most cases prece
d

e
d 

an
d 

ac 
compan

i
e

d it, th
� no

ti
on 

b
ecame 

i
rres

i
s
tibl

e th
at h

eat a
l
so 

was a 
ki

n
d 

o
f 

v
ib

ratory mo
ti

on. 
B

u
t h

ow on 
thi

s assump
ti

on 
i
s expans

i
on o

f b
o

di
es by 

h
eat 

to 
b

e accounte
d f

or
? W

e
ll

, it 
requ

i
res no grea

t e
ff

or
t 

o
f th

e 
imag

i
nation to see th

at w
h

en th
e atoms are osc

ill
ati

ng to 
an

d f
ro, 

th
ey requ

i
re a greater amount o

f 
room 

th
an . w

h
en 

th
ey are at rest. 

I
n thi

s one case th
e atom OCCup

i
es a space 

measure
d b

y 
it

s own 
di

ameter ; 
i
n 

th
e oth

er 
it vi

rtua
ll

y occu 
p

i
es t

h
e 

li
ne a

l
ong w

hi
c
h it 

osc
ill

ates. 
Th

oug
h th

e amp
lit

u
d

e o
f 

a v
ib

ra
ti

on 
b

e very sma
ll, its



i
ntens

ity may 
b

e great ; str
ik


i
ng a tun

i
ng 

f
or

k
, 

it i
s se

t i
n 

v
ib

ration, 
b

u
t th

e vibrations 
are so m

i
nute th

at th
ey are 

well nig
h i

mpercep
tibl

e. 
If

, 
h

owever, two cor
k b

a
ll

s are 
suspen

d
e

d
, as a

t a a', Fi
g. 5, 

a
b

out a quarter o
f 

an 
i
nc

h 

away 
f
ro.m eac

h li
m

b 
of th

e 
tUn

i
nf for

k
, �, the grea

t
er 

space requ
i
re

d b
y th

e 
f
ork 

w
h

en 
i
n a state o

f 
v

ib
rati

on 
i
s s

h
own 

by _ 
th

e v
i
o

l
ence 

w
ith 

w
hi

c
h 

t
h

e 
b

a
ll

s are 
th

rown 
to b b'. 

A
noth

er examp
l
e 

i
s 

f
ur

n
i
s
h

ed by the 
b

rass ro
d

, a b, 
Fi

g. 6. Wh
en ru

bb
e

d 
w

ith 
a 

p
i
ece o

f fl
anne

l
, 

h
avi

ng some pow
d

ere
d 

res
i
n spr

i
n

kl
e

d 
on it, 

it i
s th

rown 
into 

l
ongitu

di
na

l 
v

ib
ra

ti
on. 

Th
e center, 8, is a 

no
d

e, an
d 

rema
i
ns s

till
; 

b
u

t th
e two 

f
ree 

h
a

l
ves e

l
ongate 

an
d 

contract i
n rap

id 
alt

erna
tion. 

I 
app

l
y the rubb

er more 
h

r
i
s
kl

y, an
d th

e 
b

a
ll

s a an
d b are 

thrown o
ff 

with 
v

i
o

l
en

c
e 

every time they come 
i
n contact w

ith th
e en

d
s of th

e ro
d

. 

I
n 

thi
s case 

th
e amplitu

d
e o

f th
e v

ib
ra

tion 
i
s so sma

ll th
a

t 

no eye can 
d

etec
t it

, an
d 

still it is capa
bl

e o
f 

projec
ting 

th
e 

i
vory 

b
a

ll
s v

i
o

l
en

tl
y 

i
nto space. 

B
ut the energy o

f th
ose sma

ll 
v

ib
rations to w

hi
c
h 

we g
i
ve 

th
e name o

f h
eat is 

i
mmense

l
y greater. 

Di
p th

e 
h

an
d i

nto -a 
fi

nger g
l
ass un

til th
e wa

t
er 

in 
it i

s 
warme

d 
one 

d
egree. 

A
n amount of energy 

i
s w

ithd
rawn 

f
rom th

at h
an

d 
su

ffi
c

i
ent to projec

t that water to a 
hi

g
ht o

f 

772 f
eet, or 

if th
e 

d
egree 

b
e centigra

d
e, 

t
o a 

hi
g

ht 
o

f 1390 
f
ee

t a
b

ove t
h

e ear
th'

s sur
f
ace-th

ree times th
e hight o

f St
P

au
l'

s.. 
L

et us 
f
o

ll
o

w thi
s v

ih
ratory moti

on 
to its consequences. 

A
s 

th
e temperature o

f 
a so

lid b
o

d
y 

increases, 
it

s at
oms osc

il
. 

l
ate more an

d 
more w

id
e

l
y, 

th
e 

b
o

d
y 

i
n consequence expan

d
i
ng more an

d 
more. 

A 
po

int, or 
temperature, 

i
s a

t leng
th 

atta
i
ne

d 
w

h
en: th

e 
h

o
ld

' w
hich th

e atoms of th
e most re

f
rac· 

tory 
b

o
di

es exert upon eac
h 

oth
er 

i
s so 

l
oosene

d th
a

t th
e 

atoms are ena
bl

ed to g
lid

e roun
d 

eac
h 

o
th

er w
ith f

ree
d

om. 
Wh

en 
thi

s occurs, t
h

e 
li

qu
id 

state sets 
i
n. 

Y
ou must no

t im
ag

i
ne co

h
es

i
on 

d
estroye

d in li
qu

id
s, 

f
or very strong co

h
es

i
ve 

power may 
b

e associate
d 

w
ith th

e power o
f f

ree 
li

qu
id 

s
lidi

ng 
o

f th
e atoms over eac

h 
other. 

I
n th

e 
b

o
d

y o
f 

a 
li

qu
id

, eac
h 

atom or mo
l
ecu

l
e 

i
s surround

e
d 

on a
ll 

s
id

es 
b

y it
s ne

i
g

hb
ors, an

d
_
th

us preventr-
d f

rom 
fl

y
i
ng 

away ; 
b

u
t it 

requ
i
res n

o 
great stretc

h 
o

f i
mag

i
nation to see 

th
at at th

e sur
f
ace, w

h
ere on one s

id
e 

th
ey are enti

re
l
y un 

contro
ll

e
d

, t
h

e mo
l
ecu

l
es may 

b
e jerk

e
d 

away 
f
rom t

h
e 

li
qu

id 

a
lt

oge
ther. 

Thi
s, 

i
n 

f
ac

t, 
i
s th

e concep
ti

on o
f th

e vaporous 
or gaseous s

tat
e o

f 
matt

er now preva
l
ent. 

Th
e 

temperat
ure 

o
f 

gases-
th

a
t, in 

f
act, w

hi
c
h k

eeps them in a st
a

te o
f 

gas
i
s suppose

d t
o 

b
e a mo

ti
on of trans

�
a

ti
on 

i
nstea

d 
o

f 
a mo

ti
on 

o
f 

v
ih

ra
tion. 

Th
e gaseous mo

l
ecu

l
es 

fl
y th

roug
h 

space ; 
striki

ng aga
ins

t th
e sur

f
aces 

b
y w

hi
c

h th
ey are surroun

d
e

d
, 

str
iki

ng aga
i
nst eac

h 
o

th
er-an

d 
reco

ili
ng 

lik
e 

little elasti
c 

h
a

ll
s. 

H
ere, for instance, 

i
s a vesse

l 
covere

d 
w

ith i
n

di
a ru

b


b
er, w

hi
c
h i

s now quit
e 

fl
at. 

Th
e a

i
r, accor

di
ng to 

thi
s new 

concep
ti

on, 
is hitti

ng 
th

e opposite s
id

es of th
e 

i
n

di
a ru

bb
er 

with 
equa

l f
orce. 

It i
e, t

h
ere

f
ore, 

i
n equilibrio, an

d 
w

ill 
reo 

ma
i
n so 

till th
e 

f
orces on 

th
e 

t
wo s

id
es 

b
ecome unequa

l
. 

Pl
ace

d 
on t

h
e p

l
ate o

f 
an a

i
r pump, 

di
rec

tl
y ex

h
aus

tion of 
th

e a
i
r w

ithi
n th

e vesse
l 

commences, 
there 

i
s a 

l
oss o

f 
pro

jec
til

e energy on 
th

e part o
f th

e a
i
r 

i
n t

h
e 

i
ntllrior, an

d th
e ail� 

on the exterior, reta
in

i
ng a

ll it
s or

igi
na

l 
power, 

d
r
i
ves 

th
e 

i
n

di
a ru

bb
er 

b
efore 

it, 
f
orm

i
ng a ho

ll
ow w

ithi
n th

e 
b

e
ll glass 

o
f th

e a
i
r pump. 

-

Th
e pressure of th

e a
t
mosp

h
ere 

b
e

i
ng 

k
nown, an

d th
e 

we
i
g

ht 
o

f th
e gases th

at compose 
it b

eing 
k

nown, 
it is easy 

to calcu
l
ate the ve

l
oc

it
y w

ith 
w

hi
c

h th
e atoms must str

ik
e 

aga
i
nst a sur

f
ace 

in or
d

er to pro
il

uce t
h

e pressure. 
Of 

course 
th

e 
li

g
ht

er t
h

e atoms, th
e greater must be t

h
e

i
r ve

l
oc

it
y .  

Th
e ve

l
oc

iti 
.. s o

f th
e 

f
o

ll
ow

i
ng gaseous at

oms at 3 2 °  Fah. 
are : 

O
xygen . . . . . . . . . . .  > . . . . . . . . . . . 1'514 fee

t 
a secon

d
. Nitrogen . . . . . . . . . . . . . . . . . . . . . 1 '616 " �y

d
rogen . . . . . . . . . . . . . . . . . . . . .  6-050 " 

If t.h
e gases 

b
e 

h
eate

d
, 
the

i
r ve

l
oc

it
y 

i
s augmente

d 
an

d th
e 

pressure correspon
di

ng
l
y 

i
ncrease

d
. 

E
xtreme care 

i
s necessary 

i
n 

d
etermin

i
ng 

th
e coe

ffici
ent

s 
o

f 
expans

i
on. Suc

h 
constants are th

e 
f
oundation stones o

t 

sc
i
ence ; an

d 
no

hi
g

h
er s

i
ncerit

y was ever exerc
i
se

d by man 
th

an 
i
n 

d
eterm

i
n

i
ng t

h
em. 
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Examples of solid coefficients : 
Copper from 1 '000,000 expands to 1'000,017 
Lead , . 1 '000,000 " 1 '000,029 
Iron " 1 '000,000 1 '000,012 
Zinc 1 "000,000 1 '000,029 
Glass 1 '000,000 1 '000,0080 
Platinum " 1'000,000 " 1'000,0088 

The last is almost the same as that of .glass : hence the pos· 
sibility of fusing platinum into wires with glass tubes for 
eudiometric and other purposes. Were the coefficients dif· 
ferent, the fracture of the .glass would be inevitable during 
the contraction in cooling.-Mechanic8' Magazine. 

_ ._ 1 . 
THE STEAMSHIP . ,  EGYPT." 

A N e w  a n d  Shnple ContInuous Battery. 

Professor Bottomley, of the Glasgow University, thus de· 
scribes a new battery in use in t,hat institution : 

A shallow wooden tray, square and WIth slightly slanting 
sides, is lined with sheet lead : and this ,  after being electro· 
typed with cQ{>per, forms both the containing vessel for the 
liquid s and the copper plate of the cell. Copper trays were 
used at first, but they were soon eaten through by the sol u· 
tion. The lead is not attacked at 11.11. The length of a side 
of the lead tray is 21 in., and its depth is 3£ in. In: each 
corner · is set a small block of wood lt ill. high. The zinc 
plate, which is like a square gridiron, rests at its corners on 
these blocks. The zinc has parchment paper tied round it� 
lower surfaCe and sides. The cell is filled up with saturated 

Ottr full page engraving represen ts the steamship Egypt, solution of sulphate of zinc, and crystals of. sulphate of 
a Il.plendid vessel lately built at Liverpool for the Atlantic copper are dropped in, when required , round the:edges out. 
N:ational line of steamers. side the ' parchment paper. For connecting these cellI!! to. .she is 450 feet 6 inches in length, which is more than t wo gether in series, the lead lining is ca.rried over the wooden 
thirds as long as the Gr6at Eastern,' her breadth of beam i s ' tray at the corners and down the outside to the under sur. 
44 feet, and depth of hold 3� feet. She registers 5,1140 tuns . 

/"' 
gross. Her engines are on the compound principle, and are 
of 3,000 horse p0wer. They are supplied with steam by six 
double boilers arranged in two sets of three each, which 
carry a pressure of 75 pounds to the �quare inch. 

She is a complete four deckf'r. H�r spar deck is flush fore 
and aft, the cabin entrances and skylights being the only ob· 
s tructions on it. This and the deck below are plated with 
steel and planked with pine. The two lower decks are 
plated with iron amidships, where the general strain of the 
machinery is felt, and are also planked with pine. She car· 
ries four masts and two funnel s. Her ability to spread can· 
vas equals that. of any vessel afloat, while her rate of steam· 
ing is fourteen knots an hour. The lower masts aTe of iron, 
and the lower yards and l@wer topsail Yll.1ds are made of 
steel. She hall steering apparatus amidships as well as aft,  
and is provided with five stej1.m winches. which work the 
pumps, hoim the ·saUs, and load and discharge 'the cargo. 
The saloon�, staterooms, and officers' room s are heated by 
steam pipes. Between the spar and main decks are accom· 
modations for all the firet class passengers, officers, and 
crew, besides cooking galleys, Ice houses, ' etc. ; and the en· 
tire space between the main and next lower deck ia left free 
for the steerage passengers. 

The workmanship throughout the vessel is of the highest 
class, and her construction is such that more than ordinary 
comforts rAre afforded to the steerage passengers. 

- - -. -
Sensibl e SU/lgestions about Patents. 

Mr. Wm. T.  Hamilton, writing to the Engineer, gives ex· 
pression to some very practical ideas on the Patent law ques· 
t lon now before Parliament. His suggestions apply with 
equal force to the American Patell t law, whick is based on 
that of Engb.nd . He says : 

The simple sy stem which I would propose would be thal1 
e·very inventor �hould have patent protection, as, of couree, 
for certain proper period s,  for every invention or alleged in· 
vention, no matter whence he may have taken the primary 
idea. I would give bim protection , Dot only for his own 
original ideas, but for utilizing the abandoned ideas of oth· 
ers. Wby not ? It would hurt no one. This patent right 
Fhould of course be defensible upon its being shown by any 
one else that he had had the same idea in practical operation 
prior to the date of the patent .• Here commercial user 
would find its proper place. It  would of course save to the 
public every useful invention now in operation ; it wou 1d in 
jure no one, while it  "W ould open a wide field for inventors. 

Thus, then, th e only patent question which would arise 
would be one of priority of practice. This would al ways be 
a simple one, even for the county court. The issue would 
b.3 not whether perhaps abstract id eas were original, but 
whether palpable processes were identical , and which of 
them had been first used . Commercial usage is notorious 
and of easy proof. I would thus take commercial usage not 
as the ba�is of protection , but as the elElment . by which to 
prove priority ; such a system would have the great charm 
of being almost self acting. The mere existence of such a 
p ublic counterpoise would keep inventors in the right path 
for their own sakes.  What they now fear is not what is in 
the light, but what is in the dark. By all mElans let there be 
competent a uthorities to settle these questions of priority in 
the last resort. The' j udge of the county court might be 
ffltupi .i ; or some cases might involve very nice distinctions as 
to the application or principles or as to identity, or as to 
what is or is not essential in a scientific point of view. Let 
there also be libraries and museums and open registries, 
c.arefully cla�sified,  with every other possible source of in. 
formation, free to inventors upon their o wn seeking. Let 
our flystem be for affording, not for forcing instruction ; for 
encouragement in every direction. not for prohibition in 
any. Do not let us degrade what has higher grounds upon 
which to rest into a mere notice board again at trespassers, 
whit,h any preliminary inquiry, if coupled with the condithn 
ot originality, could alone be. 

Give inventors all possible informatioll not now accessible ; 
give them all possiiJle liberty, but do not meddle with them 
until others complain that they have taken what previouely 
belonged to those ot!lers. Let relative rights be adj usted alS 
all other rightlS ; self interest will do the rest. 

If  En gland expects to maintain her inventive superiority, 
she must boldly open up every possible source of thought, 
old or new. She must break: up eome of the old, worn 
grooves in which we are now too prone-or, perhaps, too 
;much compelled-to move. Let her, above all. give back to 
,the inventors of the future the vast stock of thougat put 
upon a now useless record by the inventors of the past. It 
�ould be like shedding .1). ]J.!;lW light over the scene of in· 
ventive exertioJ;l.. 

-

face of the bottom of it. Here it is soldered to a sm:all squar 
of thick sheet tin. The cells are piled up one on the top of 
the. other, the t in plates of · the second cell re�ting on the 
first, and so on. The tin connections-a suggestion of Mr. 
Varley-are most excellent. T wo of these cells are shown in 
section, Fig. 5. The resistance of each of th@se cells is on an 
average 0'19 of an ohm. They are uow used at all the tele· 
graph stations where Sir William Thomson's siphon record· 
er is  employed. 

In using these batteries in a laboratory, where they are 
not perpetually Q.t work, the best way of managing them 
may possibly be not to. charge them with sulphate of coppe.r 
except when they are about to be used, and only to put in 
as much as will do the work required. To calculate the 
quantity is easy ; and any small excess might .be worked 
off tbrough a low resistance. We have been keeping them 
at work almost night and day. They require no attention 
excellt to be occasionally supplied with sulphate of copper 
crystals, and to have the snlphate of zinc that creeps up 
over their edges wiped a way with a cloth. 

At present our battery is tested very frequently, generally 
once in four or five days. The @le.ctromotive force and the in. 
ternal resistance of each cell is determined. We hav.e no w 
had the greater number of the eighty cells in action for 
threll montas, and some of them for five or six months. 
During all that time they bave been most satisfactOry. the 
electromotive force of them having remained perfectly con· 
staRt. 

- .- - -
Increasing the Vi/lor eC Growth I n  Plants. 

it has been known for some time that if  t wo branches of a 
fruit tree be selected, of about the same size and the same 
upward inclination to the horizontal plane, and one of these 
be bent downward toward this pla.ne, it appears to lose its 
vigor, while the other gains in like ratio. It is now announced 
as the discovery of an ignorant peasant on the Danube, named 
Hooibreuk, that · this law holds good only up to the horizontal 
position ; and that if the branch is  "depressed still further. 
and below the horizontal, it becomes characterized by much 
greater vigor than before, and,in fact, will p ut out leaves and 
branches to an, astonishing and unheard of degree. But this 
depends upon keeping the branches as nearly as possible in a 

straight line, the effect being 
measurably lost with a con· 
siderable curvature. In this 
case, only the buds which oc 
cupy the top of the arc are 
d eveloped completely, at the 
expense of the rest which reo 
main in their original condi: 
tion, contributing neither to 
the extension of foliage nor 
of fruit. (The successive po· 
sitions of the branch are il· 
lus trated in the cut.) 

Duch esne· Toureace, in com· 
municating these facts to Le8 
Monde8, attempts to show the 

causes which seem to determine so great a flo w of sap to the 
branches inclined belo w the horizontal line, and thinks that 
the explanation is to be found in the establishment of a siphon 
arrangement, by means of which the j uice is carried over the 
bend from the main stem in excessive flow. Be this as it 
may, the fa.ct remains, as illustrated by an experiment prose· 
cuted by this gentleman. In early spring, when the sap was 
running in the vines, he took four plants of about the same 
size, and trimmed them so as to leave one stem to each, these 
being arranged vertically and obliquely upward, and horizon. 
tally and obliquely downward. He then cut off the stems and 
collected and measured what exuded, and found the amount 
from the branch inclined downward Wlis more than three 
times greater than that from the others. 

_._. -
CAR VENTILATION.-A correspondent of the Oar Builder 

calls attention to the fact that the problem of car ventilation 
is sti ll unsolved. Whoever can i nvent a simple and effective 
system for the ventilation of railway cars will be likely to 
reap a good reward. 

� .. rrtSP""U4tUtt. 
TM I!Jd£tor8 arB fIOl r&l;POn8i"18 for lh8 optntonB 6:r:pre88S/1 tnJ IfIm' QIr. 

re,opondenl8. 

. Testin g Turbi nes. 

To the EditOr' of the Scientijio .American : 

I have read all the efforts to illuminate the turbine ques. 
tion that have appeared in the SCIENTIFIC AMERICAN. 

In the l ast one there are eome noticeable points, by R. H. 
A., on page 228 of  the current volume, who puts forth som e 
quite curious ideas in relation-to the efficioncy of turbines ; 
with some of which I must beg to differ. These differences 
llJ.aTnot be very important ; they are certainly entitled to 
some consideration as historical facts or well demonstrated 
theories. It is  very true that all engineers concede a differ. 
enCll of  percentage with extreme variations of head ; but 
what that proportionate variation in head and p ercentage is 
has never been satisfactorily d etermined. Natural causes 
are known to modify the efficiency of the same t urbine under 
extremely high or very low heads. The extent to which 
some of these causes affect the efficiency may be readily com· 
puted and proved by actual test. That some turbines work 
much better under low than under high heads is no doubt 
true. Whether there are some which work the better under 
high heads remains to be proved .  

That a properly formed turbine will work equally well 
under considerable variations of head, is certain. The fol
lowing extract, from the report of some carefully made ex
periments, proves this beyond a doubt : 

Head in feet. 
1 1 '772 
11'952 
1 1 '995 
12' 175 
11$'016 
14'084 
14'410 

Relative speed. 
'709 per cent. 
'686 " 
'730 
'702 
'745 
'731 
'746 " 

E1D.clency. 
'802 per cent . 
'802 " 
'804 
'808 
'804 
'804 
;803 

In these seven experiments, the variation in efficiency is 
six tenths of one per cent. The .variation in head was '224 
per cent, and the variation in relative speed was '087 per 
cent. " That more patents are yet to be obtained before the 
best effects can be had" is quite novel ; the utility is less ap
parent, though by substituting " will," f01: " can," the truth 
would certainly be told. It is very doubtful, to say the leM t, 
if results higher than have already been obtained depend on 
patentable devices. It is quite safe to say, that no m�terial 
progress has been made, in the efficiency of first class turbines, 
during the last half century. It is no w neady, or quite, fifty 
years since Fourneyron obtained '88 p .:.r cent from t urbines 
" cast in one piece." 

It is very true, in nine cases out of ten, that we " by no 
mea.ns" gtt what is claimed as the proportion of the whole 
power of the weight of the water." The philosophers have 
said that " action and reaction are equal." Many inventors, 
with more enthusiasm than common sense, have ill conse· 
quence claimed that water has a doubl� force, impulse and 
weight ; and that it has really t wice the power in it, under 
any given head, that it has ever been credited with. Hence 
the great variety of contrivances to use the impact, impulse, 
percussion, or blow of the stream of water upon one set of 
floats, calling it direct action ; whilst upon another set in the 
same machine, they attempt to use the weight, backward 
pres�ure, or spirt of the water, calling it reaction. In this 
sense, not even 30 per cent of the sum of the forces has ever 
been utilized. All intelligent persons now concede that the 
total force of a stream of water is directly as the weight and 
the fall. It is believed that turbines do not act on the impact 
or the reaction principle ; bu ; that the action is simply a 
direct, gentle, and gradually increasing pressure upon the 
buckets of the turbine. How the results of tests can be call ed 
speculation, I am at a loss to know. We have all the evidence 
that any reasonable man ought to ask for. O vershot wheels 
have actually raised, from mines, 70 per cent of as much 
water as was required to drive them , the total loss ·  in all of 
the machinery being 30 per Gent Certainly one third of this 
must have been in the pumping machinery. I t has been 
equally well demonstrated that the overshot has utilized 86 
per cent of the total power of the water used upon it.  I t  is,  
however, no sign that all overshots utilize 86 per cent be
cause one has done so. Nor is it. l\ny si gn that aU FournbY· 
ron or all Jonval turbines utilize 80 per cent, from the fact 
that their inventors got that result. There are all grades of 
these famous machines, from 30 per cent ones to 80 per cent 
ones. Because a small turbine was " accurately and nicely 
const ructed " is no evidence that it was accurately and prop. 
erly designed for the purpose to wbich it was applied: The 
test proves, positively, that this feature was sadly wanting, 
or else the pumping machinery was defective. It is quite 
possible that both were i�l adapted to the p urpose, whereaJ5 
an hydrauli� engine is the most simple and effective method 
of util izing the force of a stream of water, to force a por· 
tion of the same to a greater hight than the fountain head. A 

turbine, with the necessary gearing, is quite the reverse of 
simple when applied to the raising of water. 

The similarity between a rotary steam engine and a rotary 
hydraulic engine is quite discernible ; and one is about as  ef· 
fective as the other ; but between the turbine and any rotary 
engine yet before the public. there is a vast and a radical dif· 
ference, from my point of view. Nor is it the aim of all in· 
ventors of turbines to imprison the water until no more work 
is left in it. In one turbine at least, the water i s, as much as 
is possible, left to its own natural course after entering the 
turbine, except in regard to its velocity alone. The inventor, 
in this case, has always allowed at least 8 per cent of the 
total force to be left in th e water, at the instant of leaving 
the edge of the bucket. His theory is the expanllion one for 
all fluids. The water is recei.�ed upon th'l bucket of the tur -
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bine a t  the highest attainable velocity without shock ; then 
it is retarded in an accelerated ratio, and expanded in volume 
in like manner, until the moment it reach es the edge of the 

, bucket, as above, with 8 per cent of its living force yet re
maining,' the 92 per cent having been expended in reaching 
and urging forward the turbine. A reasonable allowance of 
12 per cent, for loss in reaching the bucket and friction of 
the machine, leaves 80 per cent as the efficiency of the turbine. 

To 'force back 90, or even 80 per cent of the water used, by 
any machine, is simply out of the question for the reasons 
shadowed forth in the foregoing. If 70 per cent can be 
forced back, it may be considered excellent work. A system 
of weight and mea�urement, by proper apparatus and compe· 
tent persons, is, however, infinitely superior. It tells the 
whole story, " The truth, the whole truth, and nothing but 
the truth." 

A. M. SWAIN. 
• 1 _1 "  

Metallic Boofs In Thunder Storms. 

To the Editor of the Scientific, American: 

A communication in the last SCIENTIFIC, signed John Wise, 
has the passage : " While I am not prepared to say Jlositively 
that a metal roofed building cannot be inj ured by a stroke of 
lightning, I have never found one so roofed, in my fifteen 
years' investigation, that has been inj ured by a thunderbolt," 
etc. 

Will you do your subscribers the favor to give your views 
as to whether a metallic roof is a protection against lightning ? 

Wilmington, N. C. L. M. 
[Answer : A metallic roof upon a building, if connected 

with the earth, is. undoubtedly a protection against the inju
rious effects of lightning. Even when lightning rodS,are not 
used, a connection is generally estalJlished, between'the roof 
and the earth during a thunderstorm, by the 'Water spouts or 
the wet walls of the building. A metallic roof, if it were in· 
sulated from the earth wouldbe"a" source of danger, and not a 
protection.-]jihs: - ' .  

THE INTERNATIONAL EXHIBITION OF 1872. 

The second of the series of international exhibitions at 
South Kensington (London) was opened on the 1st of May. 
The leading features of this year's exhibition 'are cotton 
fabrics and paper� and the -machinery used in the manufac
ture of those goods. 

The process of en.velope manufacture is illustrated by a 
series of machines by Messrs. Dickinson & Co., of the Old 
Bailey. The first is a Tidcombe paper cutting machine, 
which cuts the continuous paper from reels into sheets of 
the required size. The apparatus will cut five or six thick· 
nesses of paper from reels at the same time, by which means 
the necessity for collecting single sheets, and the employ. 
ment of collectors during the night hours, is avoided. The 
paper, after having been cut into sheets 30 X 22 inches by the 
'fidcombe machine, is placed between plates of brass and 
submitted to a pressure of from twenty to thirty tuns in an 
adjoining press. By this means it receives a glazed surface, 
and the sheets are then passed to the adj acent envelope cut
ting machine, which is one of Hughes and Kimber's. From 
this machine, the blanks are passed on to the next depart
ment, where they are gummed and placed to dry in a rack 
heated by a steam coil. When dried, the gumme'l blanks 
are passed to the relief stamping counter, where there are 
three machines and as many operators manipulating them. 
The folding is effected by means of three folding machines, 
mourning envelopes being previously black bordered in a 
machine by Mr. J. Parkin s ,  Finally, the perfect envelopes 
are banded, label led, and packed in card boxes, which are 
made at a stand close by. 

Near Messrs. Dickinsons' interesting series of exhibits is a 
handy little envelope folding machine by Messrs. R. Fellner 
& Co. The uppermost blank of a pile is rais ed by a pneu
matic mouthpiece, working vertically, and the end is seized 
by a pair of tongs having a horizontal traverse, and by which 
the blank is drawn under a p lunger, which, descending, car
ries it into the interior of the machine, where it is folded 
and embossed in relief, the edges being gummed j ust before 
the descent of the plunger. Messrs. Goodall . &  Son exhibit a 
neat machine for a similar purpose, in which a "revolving 
table with three plungers is used. This machine gums the 
envelope and works t wo dies at one stroke, one with the 
maker'S name and the other with the monogram or device 
on the outside of the envelope. The remaining apparatus in 
this gallery are those used in ruling account books, marbling 
pa"per and book edges, embossing and lettering in gold, etc., 
Messrs. Letts exhibiting all these processes. 

On the ground floor of the eastern range, the ceramic dis· 
play of last year is replaced by an array of musical instru· 
merits and j e welry, the latter being of a very costly charac
ter, the exhibits of one firm being, in one case, valued at 
$400,000, and in another, at $100,000. 

In the eastern portion of the range of building are placed 
the stationary exhibits, which range from a sheet of brown 
paper to a go�g€'ously appointed valentine, and from a 
penny account book to a banker's ledger of gigantic propor· 
tions. 

In the western portion of this building are several models 
of machines relating to the paper manufacture. Mr. T. H. 
Saunders, of Upper Thames street, send s a roll of continuous 
paper, as supplied to the Time.� for printing with the Walter 
machine. The paper ill 2£- miles in length, and weigh s  634 
pounds. Mr. Saunders also exhibits a sheet of parchment 
paper, which is carrying a weight of 5 cwt., and is stated to 
be capable of sustaining !) cwt.  

This portion of the exhibition is devoted to thos.e articles 
which come under the head of scientific inventions, of which 

Jdtutifit 
there are several deserving of notice. Amongst the most 
striking is a full size model section , taken transversely, of a 
gun, d esigned by Mr. Bessemer, to carry a 5 tun projectile.  
The bore has a diameter of 30 inches, the m etal being only 8 
inches in thickness. The gun is on Mr. Bessemer's contin:n
uous low pressure principle, and will be 60 feet in length. 
The inventor is having o)1e . made a quarter full size, with 
which he intend s experimenting. Mr. Bessemer also exhi
bits a model of the proj ectile to be fired by his big gun, as 
well as models of the Woolwich 12 inch 35 tun gun, in trans· 
verse section, and its projectile. 

' 

At the northern-end of the machinery annexe is a Walter 
printing machine, on which the MaiZ is printed three times 
a week. At this point, also, M. Charles Kastenheim exhibits 
a set of type setting and distributing machines, as used in 
the Time8 office.-Engineering. 

. � .  

Ii 
against the clay instead of moving the clay against the 
wires, as the plaintiffs did. There was nothing but a colora. 
ble variation, and it was plain that the alteration could only 
have been made for the purpose of evading the plaintiff's 
patent. The obj ect was effected by means of a much larger 
expenditure of power. But as was laid by Lord Hatherley, 
in the case of " Daw VB. Eley," a clumsy invention migh t be 
an infringement, though it would not have been an anticipa. 
tion. On the whole, his Lordship was of opinion that the 
plaintiff had made out his case ; that he was the first inven. 
tor of a new and very valuable invention : and that the de. 
fendants had failed to make out tha.t. there had been any 
an!1cipation of it. It was proved also that the defendants 
had committed an infringement, and there must be a decree 
for a perpetual injunction against them, and they must pay 
the costs of the suit. 

_ .•. -

Wire Cut Brleks---An Interesting Patent Snit. Polarized Light • 

An improvement in brickmaking machinerl, which is com- We have all noticed that whim the sun shines directly 
ing extensively into use both in this couutry and England, through a window hung with figured muslin curtains, the 
consists in forcing the clay from the �achine in the form of reflection of th e pattern of the curtains in the window inter
a rectangular mass or block and then dividing the block by feres with the prospect. 
means of wires into bricks of the proper size. Bricks are 'Vhen this reflected image is viewed throug,-h a Nicol's 
thus more quickly made, and are found to be of better quality prism, it disappears when the prism is rotated, leaving the 
and truer shape than when separately pressed in molds in prospec.t 1;lnobstructed ; the experiment is very interesting, 
the ordinary manner. and can be performed by any one who hits a polariscope at-

In this connection, we present the report of a recent patent tached to a microscope, and it is only necessary to observe 
suit in Engl,u,nd, which contains some interesting information that the image is viewed at the proper angle. The effect 
concerning wire cut bricks ana machinery for their produc- will possibly be best when thf\ sun's rays make an angle 
tion. 

. with the curtains and the glass nearly coinciding with the 
MURRAY V8. 

C
LAYTON_-B

y his specification the plaintih polarizing angle. (In my case, the angle was 36° 52'.) 

claimed :_" Particularly cutting the clay into the form of Tyndall has mentioned a case in which the haze obstruct. 
�brick5 by forcing the clay forward by means of a pushing ing the view of a mountain top was rendered transparent by 
board or otherwise against a series of fixed wires, so ar . .  the Nicol. 
ranged that the clay is pushed or forced past the wires on The readers of Nature have probably observed how com· 
to a ' moveable board ' provided with hatldles , so that 12 01 pletely the leaves of the ivy polarize light ; viewed through 
any other convenient nUlIlber of bricks may be removed at the Nicol and a pink selenite, the plant appears covered with 
the same time." The defendants denied the validity of the blossom.-R. S. Culley, in Nature. 

plaintiff's patent mainly on the ground that the invention - - • " 
H unting Trudie •• had been anticipated by a patent known as Dahlke's, which 

was founded on an invention made in Germany by one As the annual gathering season comes round, the truffie 
hunters, who lease of the proprietors of the woods the right Sachsenberg, and by a machine which the defendants them- to dig for these delicacies, commence their operations. To selves made after Sachsenberg, with some variations. The 

Vice -Chancellor was of opinion that the defendants had discover the whereabo·uts of the truffies, small dogs, trained 

made out their case, and he dismissed the bill. The plaintiff for the purpose, are used. The education of the dogs con· 
sists in hiding under the soil a wooden sh@e filled with appealed. Lord Justice James said that the case had occupied earth, and containing a piece of truffie and a piece of bacon. a long time, but when the real questions between the parties 

came to be eliminated from the mass of the evidence, they �e smell of the latter attracts them, and causes them to 
scratch up the shoe to get at the morsel of food. By degrees did not require any very long time for discussion nor present they confound -the two scents, and cannot perceive that of a any . great difficulty in determination. � The plaintiff had truffie without thinking of the bacon, and digging up the given the u8ual prima facie evidtlnce of his being the firs t earth. 

it1ventur, an d he had produced, in favor of the novelty and T wenty dollars is about the price of a g09d truffie dog. practical utility of his invention, a mass of evidence greater Dogs of the sporting breeds are never trained for the pur· than his Lordship had ever witnessed in any similar case. pose,:as they would be liable to hunt game instead of truf· There was the evidence of brickmakers, engineers, Govern-
ment contractors, who had not been cross examined. One fles, if the formel" happened to fall in their way. When the 

trained dog comes on the scent, the truffie hunter proceeds of these witneeses said that bricks made by the plaintiff's 
machine were worth 50 "cts. per· thousand more than other to hoe up the ground pointed out by the animal as the bed 

of the truffies. In the south of France, a certain species of bricks. All this evidence was practically uncontradicted . 
1! lank lean pigs are trained and employed m' the same man· Then came the queSllOn whether the invention was novel de . . ner as the dogs in more northern districts.-Once a Week. jure as well as de facto-that is, whether it had been antici· 

pated. His Lordship was of opinion that the plain meaning 
of the plaintiff's specification was that he claimed the 
machine, the combination which enabled him to effect the 
result, so that by one or more turns of the wrist he could 
cut a maSR of clay into a number of bricks without their 
being touched by the hand of the operator. The question 
was whether that had belm anticipated in any manner. The 
only things relied upon to show that it had been anticipated 
were Dahlke's patent and the machine made at the defen· 
dant's works, and known 1tS the German machine. As to 
Dahlke's invention, it was for a thing so 8ubstantially differ· 
ent from the plaintiff's in principle and in all its details that, 
if it were made now;it could not be considered in any respect 
an infringement of the plaintiff's patent. The only thing 
common to the two was the division of the clay by a cutting 
wire . After leading a fruitless existence of three years, 
Dahlke'l! patent was suffered to expire. As to the machine 
made at the defendants' works, which they made in 1864 
after the German description (,f Sachsenberg's machine, 
substituting a table for rollers, there was a mass of evidence. 
It  appeared that this machine was made at the defendants' 
works, and was exhibited at work at their shop to a great 
number of engineers and brickmakers. It did not appear to 
have been made for sale, but it was a working specimen. Of 
all those witnesses who saw it at work, not one said that he 
thought it a machine of the slightest utility. The evidence 
on the other side sh o wed that it wall an entire failurE'>, that 
it was useless for any practical purpose whatever ; the labor 
in working it was too great. The merit of ev< ry invention 
of this kind was that it saved labor. His Lordship was 
aware of no case where the exhibit;on of a useless machine 
had been held to affect t.he rights of a patentee who had 
made a useful machine, though there might be some simi
larity bet ween the two. If there were defects in the Germlfn 
machine which the plaintiff cured, though he did not know 
of that machine, he would be entitled to maintain his patent. 
His Lordship thought it  impossible that stronger evidence 
should be produced than had been produced here of the 
novelty of the plaintiff's invention. It was so simple, and 
so well calculated to effdct the obj ect intended, that tb e only 
wonder was that people had gone on for thousands of years 
making bricks without hitting upon it. With regard to the 
queiltion whether the defendants had infringed the plaintiff's 
patent, it appeared . to his Lorqship that the d efendants' 
machine was a mere transpositiOn ; they moved the wires 

_ I  .. . 
Improvement In Glcr Saws. 

Mr. Henry W. Bullard, of Poughkaepsie, N. Y., has lately 
patented an ingenious aud useful improvement, applicable to 
gig saws and other mechanisms. It consists of a device to 
regulate the extent of throw or stroke of the saw, and is so 
arranged that, by merely pushing a lever, the s troke of the 
saw may, at any moment, be increased or diminished, at the 
will of the operator, without stopping or changing the driv. 
ing belt. This result is accomplished by shifting the crank 
pin to which the saw is attached. The crank pin is so ar· 
ranged that it can be made to slide in or out from the center 
of the head or pulley to which it is attached ; and this move
ment of the crank pin may be made while the saw is in full 
operation. The invention has been in practical operation for 
more than a y ear past, and its excellence is fully established. 
No gig saw machine is complete without it. 

_ . _. -
A vallable Nitrogen. 

P. P. Deherain (in Comptu8 Rendu8) advances a somewhat 
novel theory of -the reduction of atmospheric nitrogen to an 
available form for the support of plant life. He endeavors 
to prove that the free nitrogen of the atmosphere is brought 
into combination during the oxidation of organic matter in 
the soil. ' To demonstrate this, he dissolves glucose in a dilute 
solution of ammonia in water, placed in a large fl ask filled 
with a mixture of equal parts of nitr@gen and oxygen. Hav. 
ing closed the flask, he heats the mixture gently for one 
hundred hours, at the end of which time the whole of the 
oxygen has d isappeared, and 5 '9  per cent of ' nitrogen has 
been taken up. The same process with humic acid and pot· 
ash shows a loss of 7·2 of nitrogen. If these results are con. 
firmed by subsequent experiments, they will throw ligh t on 
the hitherto obscure s ubj ect of the production of nitric acid. 

- .-.. -
E

VERY young man, after he has chosen his vocation, should 
stick to it. Don' t leave it because hard blows are to be struck, 
or disagreeable work performed. Those· who have worked 
their way, up to wealth and usefulness, do not belong to the 
shiftless and unstable class, but may be rl'ckoned among 
such as took off their coats, rolled up their sleeveS, conquered 
their prej udices against labor, and manfully bore the heat 
and b"urden of the day. Whether upon the old farm, in the 
machine shop or factory, or the thousand other business 
places that invitll honest toil and skill, let the motto ever be : 
Perseverance and Industry. 
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Foot PoW"er B�zz Saw. 

The saw represented in our engraving is run by an appli. 
cation of the principle, involved in M

r. L. S. Fithian's ver
tical multiplier, which was described by that gentleman on 
page 251, Vol. X X:rI. of the SCIENTIFIC AM;ERICAN. T he 
treadle, A, is supported, aa shown, by lathe chain wound on 
the small drum, B. This drum is loose oq the shaft, C

, but 
is governed in its motions by a contained ratchet wheel, keyed 
to the shaft, and so arranged that when the treadle is de
pressed the drum, ratchet wheel, and shaft are made to re
volve, and the chain i� unwound. On releasing the treadle, 
a weight at its far end brings it again i nto position ; and a 
weight attached to the drum reverses i ts motion and causes 
it to rewind the chain ; but the ratchet, be
ing now free, does not affect the motion set 
up in the shaft, which is continued by 
means of the balance wheel, D. This bal
ance wheel has attached to it a small pinion 
on the one side and the driving pulley on 
the other (as seen in the engraving), which 
are all loose on the shaft and driven as de
scribed hereafter. E is an intermediate 
wheel revolving, in the position represent
ed, on one of two arms proj ecting from and 
revol ving with the shaft. This interme
diate wheel, E, engages with the pinion of 
the balance wheel, D, and gives motion 
thereto. The wheel, F, also engages, on 
its opposite side, with the outer gearing of 
the reverse wheel, E, as shown. This wheel, 
F, is loose on the shaft, and is connected by 
its inner gearing at the side with a small 
intermediate wheel, which, in its turn, en
giges with the wheel, G. This last wheel, 
G, is keyed to the shaft, and is the convey
er of the p8wer. The other parts of the 
machine can readily be understood from 
the engraving. 

Without going into the principle of oper
ation in this combination, we may state that, 
in the saw shown us, the balance wheel re
volved seventeen times to one revolution of 
the sha.ft. 

The inventor states that the revolutions , in this machine are from one to one hun
dred and two, forty steps on the treadle 
per minute giving four thousand and eighty 
revolutions of the saw. The sawing is as 
smooth and true as fine planing ; and to 
one who is accustomed to the treadle and 
remembers that he can do no more than 
put his weight upon it, the work is as easy 
as any manual labor can be. 

Patented in the United States and Eu
rope through tbe Scientific American Pat-
ent Agency. Address H. A. Miller, Presi-

t ,. ' 

/ '  

dent, Room 9 ,  23 De,-street, New York, or Charles B .  Fithian ,  
341 North Third street, Philadelphia, Pa. 

_ .... -
BELL PULL AND BELL. 

The bell pull , illustrated in Fig . 1 o f  our engraving, is de
signed to do away with the vexations attending the use of 
the ordinary street door pull. The engraving shows how the 
pull is attached to the door casing, and the whole arrange
ment will be understood from the following : B

y pulling the 
knob, A, motion is communicated through the shank, B

, and 

i ' 

the extension wire, C, to the toggle, D, to whic
b the wire , C,  

is  made fast 1> y  the screw, E.  This draws the t o p  ends o f  
the levers, F F, forward, and forces th

e 
l
ever 

G downward 
thereby pulling the wire, H, which rings the beli . The wire: 
C, is cut off to the right length When adj usted . In the ar
�angmnent �hown, the return of the knob to its original po.Won !� @ffa(lt!l<i h�' the spring !U�!\l.Ih<'1�. to tbe /ltri�lni D.p. 

cJ dtufifit �tUtdtau. 
paratus of the bell ; when required, it may be effected by 
an independent spring attached to the pulL This bell pull 
insures reliable action with a very short pull on the knob. It 
is applicable to all kinds of bells, is easily put on in place of 
the old pull, and does not require a new knob. 

In Fig. 2, the improved bell . the working parts are partly 
concealed by th e bell. Suffice it to say that the lever, I, by 
an ingenious arrangement of levers, operatell upon the striker 
both in its descent and recoil. Consequently two strokes are 
insured for each pull. It is not liable to be strained or bro
ken by hard or sudden pulls . 

Patents on the foregoing were obtained through the Scien
tific American Patent Agency, Nov. 7 and Dec. 26, 1871. For 

FOOT POWER BUZZ SAW. 
further information address thl' inventor and manufacturer, 
A. L. Swan, Cherry Valley, N. Y., or E. J . Swan, Laporte, 
Ind. 

_ .•. -
Lead Pencils. 

A lead pencil is in i tself a small affair, but considered a s  a 
manufactured product, it rises into much importance . To 
start a first class factory, with improved machinery and stock 
of well seasoned wood , requires a capital of about $100,000 ; 
ground covered is about half au acre, chiefly occupied by dry
ing houses for the storage of red cedar , The Florida red ce
dar is mostly used in this country and in Europe-some 
" iben " wood, as the Germans call it, or English y e w, is used 
in Germany-white pine is occasionally used for a 'common 
grade of a carpenter's pencil. 

The " lead " of the pencils is the well kno wn graphite or 
plumbago ; the best of this is the natural, found in a pure 
state in masses large enough to cut in l 0 strips. Of this there 
is but one mine now up to the s tandard , which is in Asiatic 
Siberia, and pencils made from this graphite are all one 
grade, and pay here 50 cents per gross special, and 30 per 
cent ad valorem duty. The Cumberland mines in E ngland 
were the first discovered, but are now almost exhausted. 
What was formerly refuse in cutting the graphite is now 
ground, cleaned and refined, and then mixed with a fine clay. 

In mixing the clay and graphite, great care must be taken 
in selecting and cleaning the clay and getting the proper pro
portions ; the mixture, with water, after being well kneaded, 
is placed in a large receiver and strongly compressed and 
forced out through a small groove at the bottom, in the 

I shape of a thread of the thickness and style required
either square, octagon, or round . This thread , or lead wire, 
is cut in bars of the proper length (done by little gitls), and 
then straightened, dried at a moderate heat, and packed in 
airtight crucibles and placed in the furnaces ; the grade of 
the lead dppends upon the amount of heat it  is exposed to, 
the amount of clay used in mixing, and the quality of the 
plumbago. The coloring o f  the lead is by various pigments. 

The wood, after being thoroughly seasoned, is cut in thin 
strips and dried again, then cut into s trips pencil length . 
These strips are grooved by machinery, then carried on a 
belt to the glueing room, where the lead is glued in the 
groove, and then the other half of the pencil glued on. Af
ter teing dried under pressure, they are sent to the turning 
room ii.nd rounded, squared, or made octagon; by a very in , 
geniolis little machine, which passes them through three sets 
of cutters and drops them ready for poliehing or coloring-
the former ie done ol1 1athes by boys, and the latter by a mtl · 
chiM which l!olds thll lll'\\sh o,nd turDI! the pelUlll� it'd to it 
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through a hopper. After the pencil is polished, it  is cut the 
exact length by a circnlar saw, and the end is cut smooth 
by a drop knife, the pencil resting on an iron lJ ed . 

The stamping is done by a hollow die, which is heated ; 
the gold or silver foil is then laid on the pencil which rests 
in an iron bed, and the die is then pressed on it by a screw 
lever. The pencils are then ready to go to the packing room, 
whence they find their way to all parts of the civilized world 
at prices ranging from two d ollars to t wenty dollars per 
gross .-American Excltange and Review. 

_ .... -
New CarrIage Mountings. 

%ese moun tings, suth as shaft, whiffletree, and pole tips, 
the nuts ard l ivets for top props, hub bands , 
etc., are made, as is usual, of iron, brass, or 
white metal, and are coated with hard rubber 
or gutta percha, leaving exposed, to be plated 
with gold or silver, a small portion for orna
ment. A whiffletree tip, for instance, has the 
" dragon tongue " and the neat bead at the 
base plated with gold or silver, and the re
mainder is coated with the hard rubber. A 
beautiful contrast between the highly polished 
metal and the brilliant j et black surface of the 
hard rubber is produced. It has more the ap
pearance of an ariicle of jewelry than one in
tended for hard service on a carriage. In ad
dition to their beauty, these articles combine 
the important feature of durability. The sur
face of the hard rubber will not become 
scratched or dented as readily as metal, even 
malleable iron. It will not ea.sily chip off, 
indeed can hardly be broken off with a ham
mer ; and we are informed that it does not 
tarni�h by exposnre to the weather, aRd will 
not lose its color from the same cause . 
They are as strong as the same articles 
now in use, the hard rubber coating being 
only a little thicker than the ordinary close 
plate. When the ornamental parts become 
tarnish ed, they can be cleaned or replated 
without inj ury to the rubber portion. 

During tbe las t few years, the public taste 
bag been for showy gold and silver mount
ing�, but there is a grGIwing desire for some
thing more quiet, which shall be at tbe sa.me 
time rich and elegant ; and our more promi
nent carriage builders are already using leath
er covered handles, prop nuts, etc. In Paris, 
rich gold and silver mountings, and the 
bright, gay inside linings of former years, 
have given way to things more sober, owing 
somewhat, no doubt, to the wide-spread af
fliction in that unfortunate nation. In the 

matter of price, we understand that the rubber 
mountings are of about the same expense as 

the best plated ones.- l'lte Hub. 

.. _ .. 
PROJECTILE FOR FIREARMS. 

This improvement relates to that class of proj ectiles which 
are formed in sections. Hitherto the parts have been so con
structed that, when fitted together, they were free to move 
one upon the other, and hence the slightest obstacle to the 
flight of the ball mtght Cause separation of the sections and 
frustrate the purpose of the missile. 

To remedy this defect, the inventor forms the sections as 
represented in our engraving, where Fig. 1 is a side view of 
the missile attached to a metallic cartridge case. Fig. 2 is a 
longitudinal section of Fig. 1, showing sections in perspec
tive. Fig , 3 is a perspective view of one of the sections, and 
Fig. 4 is  the top of the missile. 

The missile, A, is thus composed of four parts, shown res
pectively at B, C

, D and E, which are each provided with an 
angular projection and depression so that they will fit to
gether and make a co mplete whole whl'n in the guu barrel. 

Fig. 1 

In this way bands are dispensed with, and the ball can be 
handled, even carelessly, wiihout displacing its parts. 

Further information can be obtained of the inventor, Mr. 
C
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os 

M
a
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ue

ll
, of New Orleans .  by whom patents of Janua� 

1'1 9, 1872, and reissue of March 19, 1872, were obtained 
through the Scientific American Patent Agency, Fomt oiRev 
I\ddl.'e��I ICfek box 898, New Orle4n� , 1.1&, 
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A FEW WORDS OF ADVICE AND ENCOURAGEMENT TO 
INVESTIGATORS AND INVENTORS. 

Persons enlightened enough to follow the line of pursuits 
of which we spoke in our last (page 351), namely, informing 
them�elves by consulting and investigating the transactions 
of learned societies and the back volumes of scientific j our
nals, complain often as to the difficulty of finding details on 
particular subj ects ; aud we confess that there is some diffi
culty, and consequently labor of that peculiar kind which 
the truly scientific m - m  understand too well, but are too wise 
to shun. However, the assertion, which we have often heard, 
that success in such researches is next to impossible, and 
that sci.entific discoveries, whfln inserted iu the annals ef 
learned societies or in scientific j ournals, are buried there, we 
totally deny. The finding of data on any peculiar subj ect is 
an art which, like all others, is attaiued by practice ; besides 
which, a peculiar condition of mind,  enabling persons to con
centrate their judgment in this direction, causes some to be 
very successful in such labors, while others fail. We have 
had the experience of several assistants in our private labor
atory, some of which were rather unreliable in practical expe
rimenting and totally untrustworthy at the balauce, but had 
always the most eminent success when sent to a library in 
order to hunt up, in the transactions of societies or in scien
tific journals, data relating to any branch of physics, chemis
try, or technology. 

Of great assistance are the collected indexes which some 
societies publish from time to time, and which some j ournals 
publish periodically. For the benefit of science, it  is desira
ble that this example were generally followed, and that these 
indexes were made as full as possible, in which case such an 
index makes a j ournal almost equivalent to a scientific cyclo
prodia. Auy one who posse�ses back volumes of the 
SCIENTIFIC AMERICAN, and consults the alphabetical index 
which is appended to every volume, will agree with this 
statement. The British Royal Society has published already 
three indexes to its transfictions, and the French Academy, 
to a great portion o.f its Memoires. The same can be said of 
the first thirty-one volumes of th e Oomptes Rendu8, and of 
the first ten volumes of Wagner's Jahresberichte. Also the 
" Philosophical Magazine " has its collected iudexes. The 
British Royal Society promised, long ago, the publicat.ion of 
iudexes of the principal European j ournals, whether English, 
German, French, or Italian. However, these indexes w,l l  not 
contain the subj ects, but the names of the scientific men who 
have labored and published their results. This may appear 
a drawback ; however, when we then refer to the name in a 
biographical dictionary, we may get t1<1e references we want, 
and, at the same time, many other details, which not only 
increase the interest, but put us on the track of a great 
deal more. 

Libraries such as the Astor, American Institute, and Sbve 
ral others in New York, Peabody in Baltimore, and many 
other public libraries, in Philadelphia, Boston, and , foroo.
nately, now in almost every large city on this continent, 
supply the means for ascertaining the history of almost any 
subj ect of scientific research. When such a research is once 
commenced, the student will, while his material accumulates, 
be always surprised that so much is known respecting the 
subj ect under investigation. But, in place of being dis· 
couraged, the truly scientific mind will comm ence to feel, 
not only a lively interest in- it, but a sort of affection for it. 
It will occupy many of his thoughts, and, if the nature of the 
�ubject and his circumstances allow it, he will try experi
ment!! of hlll Own. If. then, he h 60 happy a� to discover 

something really new, his  interest will not only be increased 
a thousand fold, but he will enjoy that delightful and noble 
self gratification known only to those who, in the paths of 
Science, discover a new fact, wheth,er it be a geometrical 
thporem, a new chemical compouud, a not yet discovered de
tail in regard to the properties of sound or light, or an 
improvement in an apparatus, or even an entirely new piece 
of mechanism ; in either case, the delight is unparalleled by 
any enjoyment which can befall human nature. 

_ .... -
THE GREAT MUSICAL Jl:TBILEE. 

The Bostonians are to give us auother grand Musical 
Jubilee this year, to open June 17th and close July 4th. An 
immense building is now in progress of erection at Boston, 
which is to be supplied with a gigantic organ. The roaring 
octavos are to be produced by cannons fired by electricity, 
the electric keys ,being placed on the organ and operated, 
like the other musical keys, by the organist. The clanging 
notes are to be done by means of a chime of church bells, 
also worked by keys. ,/ 

Th e grand choruses will be sung 1IY twenty thousand per
formers, representing some two hundred musical societies, 
from all parts of the country. 

The orchestra Will be made up of one thousand selected 
musicians, which, with the military bands, American and 
foreign, will constitute ilf all about two thousand players. 
New York . it is expected, will furnish five hundred of this 
number ; . .:while Boston, Baltimore, Cincinnati, Chicago and 
other cities of the South and West will make up the reo 
mainder. 

The instruments for this select orchestra will be as fol
lo;ws : First violins, 250 ; second violins, 200 ; violas, 150 ; 
violoncellos, 100 ; contra basses, 100 ; first flutes, 12 ; second 
fiutes, 12 ; first clarionets, 12 ; second clarionets, 12 ; first 
oboes, 10 ; second oboes, 10 ; bassoons (first, second, third and 
fourth); 20 ; Freuch horns (first, second, third, and fourth), 24 ; 
trumpets, (first, second, third and f.ourth), 24 ; alto trom
bones, 12 ; tenor trombones, 12 ; bass trombones, 8 ;  bass 
tubas, 6 ;  tympani (pairs), 6 :  small drums, 10 ; bass drums, 
4 ;  cymbals (pairs), 4 ;  great drum, 1 ;  great triangle, 1 ;  
total, 1 ,000. 

The building, it is calculated, will seat not less than one 
hundred thousand people. The chorus and orchestra will 
occupy nearly two acres ; while n early three acres will be 
given to the audience. The great drum is' to be twelve feet 
in diameter. The frame has j ust been completed. 

Each programme will contain one or morE) familiar hymns 
to be sung by the full chorus and audience together. Thi q  
will b e  " congregational singing " o n  a large scale. Among 
the pieces of this description named are Old Hundred. 

The music, for the greater part, will be sacred. The se
lections announced are principally from the great masters, 
Mendelssohn being most conspicuous. Handel's oratorio 
" Israel in Egypt " will be given entire, by a chorus of sing
ers fa,miliar with the music, resident in Boston and its ad
j acent towns. 

_ .... -
A GIGANTIC RAILWAY CAR. 

Among the mechanical novelties, to be seen in operation 
at the Grand Central Depot in this city, is a steam railway 
car seventy feet wide which travels on a track of correspond
ing width. 

This greM vehicle is made in the form of a low platform 
car, and the track on which it runs is provided with four 
rails, extending from Fourth Av-enue to Madison Avenue. 
The car is used for the lateral transfer of passenger cars 
from the main tracks of the Hudson River, Harlem, and 
New Haven Railways to the various side tracks, thus avoid
ing the use of turnta1Jles. The car :is propelled by steam, 
the engine and boiler being contained within a sheet iron 
house carried on one side of the machine. 

The cars to be trausferred are rnn upon the great car ; 
steam is then turned on and the huge machine trots off with 
its burden with as much ease as a horse draws a buggy. The 
machine is supported on eight wheels, arranged on indepen
dent axles. There are in addition four driving wheels ar
ranged upon one axle. It was proposed not long ago to con· 
struct a grain rail way from New York to Chicago, on a 
gage of 12 feet. That was considered a big thing in the 
way of broad gages. But it is a pigmy compared with this 
seventy foot gage rail way and locomotive of the Grand Cen
tral . 

. ... .. 
TIN FOIL ---ITS USES AND MANUFACTURE. 

Every one is familiar with those soft pliable sheets of 
metal, generally known by the name of " tin foil," with which 
packages of spice, and tohacco are enveloped. The name it
self is a misnomer, for the material of which these leaves 
are made is rarely pure tin, but generally an alloy or mix
ture of tin and lead, with often a large preponderance of the 
latter. The lead is added, not only on accouut of its render
ing the composition cheaper, but also because it gives to the 
sbee t  a tenacity which it would not possess if made from 
Un alone. 

Before touching upon tin foil, our subj ect proper, we per
haps should mention a species of foil which, though almost 
identical in appearance with the former, is made entirely of 
lead. It constitutes the linings of those tea chests in which 
the poorest qualities of tea are imported. The metal �f 
which it is made is carried to China from England in large 
quantities. averaging some 4,000 tuns per year. The method 
of manufacture formerly in vogue among the Chinese was 
exceedingly primitive, as they merely pounded the lead until 
it attained the requisite tenuity, but in :1.858 a rather ingeni
ou� invention was patented in England which we believe is 

still in use both in that coulltry and in China. The sub
j oined description will d oubtless recall to many of our read
ers the machine, constructed on essentially the same princi
ple now employed for cutting the so-called " wood h!lngings" 
or thin veneers of wood designed to take the place of wall 
paper. A cylinder of lead is cast in a mold, having a man 
drel or core in its center. To this cylinder, when cooled, a 
knife or cutter equaling it in length is gradually brought up 
until it shaves the surface, the cylinder rotating while being 
cut. The mechanical arrangement is such that the cutting 
blade advancps gradually toward the axis of the cylinder, 
and the rate of this advance determines the thickness of the 
film. The sheet is received on a collecting spindle which is  
!:emoved as soon as filled. 

Tin, as is well known, is extremely malleable, being fonrth 
in this respect on the list of metals, so that it is readily rolled 
or beaten into very thin sheetsd The old method of produc
ing these was simply to hammer the metal on a large flat 
stone or anvil. One sheet at a time was completed, and the 
workien were obliged to use their long handled hammers 
with much skill, not only to render it of even thickness 
throughout, but also to avoid pounding holes through its 
thinner portions. Now, however, the rolling mill has super
seded the hammer. For the heavier foils, plates of metal of 
about half an inch in thickness are cut and simply rolled be
tween powerful steel rollers until they become sufficiently 
thin. For the more delicate leaves, the process is much more 
elaborate. Bars, for example, 14 inches long aud it inches 
thick, are rolled out to a length of some "six or eight feet. 
Several of these are placed one upon, the other and again put 
through the mill, their length being thus increased to twelve 
feet. The sheets are then cut in two, again piled as above 
described, and once more rolled, this time both lengthwise 
ann in the direction of their width ; and so the process is re
peated until the requisite tenuity is obtained. In order to 
prevent the adhesion of the rollers to the metal, the upper 
and lower sheets of each pile are oiled as they pass through 
the machine: ·The last stage of the process consists in piling 
the leaves in heaps of thirty or forty, cutting thE) edges and 
pounding them smooth with a wooden hammer. The sheets 
are then assorted or further cut up for smaller sizes. Massi
eri has lately introduced a new method for casting plates of 
tin of great thinness, which consists in pouring the fluid 
metal on a cold stone. This process has the advantage of 
rapidity, as a sir.gle man can easily make some 900 sheets 
per day, which only need to be slightly rolled to render 
them ready for the market. 

As we stated in the beginning, an alloy of lead and tin is 
generally used in this manufacture. The proportions of the 
different metals for the purpose are not definitely fixed, but 
seem to vary according to the ideas of different manufactu
rers, each one of whom keeps his own notions on the sub 
j ect, as well as all information relative 1,0 the especial de
tails or cost of manufacture of the foil, a profound secret . 
We learn however that, of late, alloys containing lead have 
fallen into disfavor, on account of sundry cases of lead poi
soning which they have been instrumental in producing. 
One instance of late occurrence which took place in this 
city was that of a devotee of tobacco who was rendered dan
gerously ill from masticating the foil with which his favor
ite weed was enclosed. To obviate such difficulties, the lead 
is now made in a separate sheet ap.d placed between two 
leaves of tin. The whole is then rolled together, so that 
while the inside of the foil contains the cheap and injurious 
metal, the exterior, which comes in contact with the sub
stance euveloped, is devoid of bad effects. 

Pure tin foil is in use, though in a limited number of 
cases. Large sheets of it are employed in the manufacture 
of mirrors ; these, of course, are extremely thin. Another 
variety, of not over T1?OO of an inch in thickness, is " white 
Dutch metal," used for ornamentation in theatres and for 
other purposes in which silver foil would be too costly. 
Dentists occasionally fill teeth with a quality somewhat 
thicker than the foregoing, as it packs with nearly as much 
readiness as gold. Lastly, pure tin is used in those soft 
tubes in which artists' pigments are contained. For this 
purpose tin is better than silver, as it has no affinity for sul
phur nor is it affected by any oxidizing ingredient which the 
paint may hold in composition. 

Ordinary foil made, a s already described, of tin and lead 
is valuable for enveloping any material from which it is de
sirable to exclude the air. It is generally used in its differ
ent varieties to enclose cocoa, ch)colate, spices, druggist s' 
preparations, corks of wine bottles, etc , though it is most 
largely employed as wrapping for chewing tobacco, one 
manufacturer in this city (Lorillard) alone consuming some 
20,000 pounds per month. Sign painters find a use for it in 
making a kind of fa!cy sign, the leaves being placed be
hind letters traced on clear glass, producing the effect of in
laid mother of pearl. This, however, is a probable imita
tion of Chinese lacquering, which is done on a groundwork of 
the same material. 

In the market, three varieties of tin foil are found. Of 
these, tobacco foil is the thickest and cheapest (probably be
cause it contains the most lead), selling at wholesale for 23 
cents a pound. No. 2 foil, generally used by druggists, is 
the next quality, the price being 32 cents, while the thinnest 
variety is tissue foil, at 40 cents a pound. A great portion 
of that used in this country is necessarily imported, as there 
is only one manufactory now engaged in its production in 
the United States. 

. .... .. 

As AN accompaniment to the Grand Jubilee at Boston, 
Professor King, of that city, is manufacturing a gigantic bal
loon, 'lJapable of carrying fifteen or twenty pa8llsngers. This 
great flyer 11, to be lIalled the " Colo�sus." 
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" 
THE INDUSTRIAL PROGRESS AND REQUIREMENTS OF 

NEW SOUTH WALES. 

From the report of the Intercolonial Exhibition, held at 
Sydney, New South Wales, we ' extract the Iollowing informa
tion relative to t�e manufactures, requirements, and indus 
trial progress of the colony. Prior to the discovery of gold 
in 1851,  but few manufactures were established, and these 
few were confined to Sydn@y. Machinery was not then so 
generally used in every d epartment of trade as now, and 
the greatest efforts at production were the manufacture of 
cooking stoves and other domestic articles, mill work and 
marine work. These, with the manufacture oJ: soap and 
candles and the refining of sugar, formed the bulk of the 
native indlistries. 

At the present time, although a steady progress has been 
made in the industrial arts, th�re is  still room for enterprise : 
and the fact that imports of machinery and skilled labor from 

SCIENTIFIC AND PRACTICAL INFORMATION. 

TREE PLANTING. 
The great consumption of lumber, which has so reduced 

the acreage of forest land in Maine, Michigan, and other 
States of the North and Northwest, and the con sequent pro
bable scarcity of timber at no very distant date has induced 
the Maine Legislature to pass an act to the effect that " any 
landholder who shall plant or set apart a.ny cleared lands, 
for the growth and production of forest trees, within ten 
years after the passage of the act, and shall successfully 
grow and cultivate the same for three years, the trees being 
not less in number than 2;000 on each acre and well dis
tributed over the same, then, on application of the owner or 
occupant of such lands to the asses�ors of  the town in which 
the same is situate, • . . the same shall be exempt from 
taxation for twenty years thereafter." 

HONEY DEW. Great Britain and the United States are still large shows M" Boussingault has recently p ublished in the Oomptes that the colony is as yet unable to develop completely its re-
sources. There is a large .demand for foundery and mll'chine Rendus a communication on the chemistry o�ney dew, a 

saccharine matter found on the leaves (}f. many species of work for purlloses of marine engineering, induced by the trees. He noticed in 1869 the formation of considerable repairs which are constantly necessary for the steamt'rs em-· quantities of this substance, which formed a sort of varnish ployed in the ocean postal service as well as in the coasting on the leaves in such quantities as to fall in viscid drops to and intercolonial trade. The machinery and tools necessary the ground. He analyzed the substance, commencing by for the various processes are all imported from England. eliminating the albumen and mucilage by the use of the Mechanical appliances on shore, fl@ur mills, quartz mills, sub acetate of lead ; and he thus obtained a residuary 
sugar mills, kerosene works, sheep washiBg apparatus, sirup with distinct sugar crystals in it. The saccharine mat
hydraulic wool presses, etc. etc., are all needed, and it has ter disappeared-after fermenting the sirup with yeast, leavbeen found that they can be brought from England or 
America cheaper than ' they can be manufactured in the ing dextrin, which has been proved by Berthelot to exist 

largely in the manna of Sinai and other parts of the East. localities where required. . . , 
A h '  . I f ' k . M. Boussmgault pomts out that the secretIOn cannot be the mong t e mmor art Ic es 0 Iron wor , stoves occupy a resul t of meteorological or atmospheric influences, and that a prominent plac'l. Large numbers from America fihd a the fact of one tree in a group being thus affected indicatee ready market, though, as regards durability and economy, t\te probability that it is a production of insect life. The they are believ:ed to be inferior to those of local manufac- manna of Sinai was attributed by Ehrenberg to a species of tur;

�o sewing nmchines have Leen produced containing im. coccus, called by him tamarix mannifera. 

provements invented in the colony ; but these were rather COPPER IN COCOA AND CHOCOLATE. 

curiosities than indications of a young trade. The import of Careful chemical analyses show that cocoa and chocolate 
machinery for 1 869 was valued at £68,589, exclusive of always contain a small percentage of copper. The husks of 
weighing and sewing machines ; the import of iron and steel the cocoa have been found to contain as high as 0 '025 per 
for the same year amounted to 17,520 tuns, exclusive of cent of copper, while the kernel of the bean only contained 
tanks, pipes, bridge work and old iron. 0'004. Sa,mples of chocolate contained 0 '0125 of ·copper. 

Galvanize d  iron, for ' various purposes, was introduced in Substances containing cop?er, 'even in .the smallest propor-

1863. The work of galvanizing for the whole colony is cltr- tinns, cannot be very desirable for the diet of invalids, for 
ried on in Sydney by a single manufactory. which the above articles are quite extensively used. 

Wood, particuhtrly the softer kinds for indoor work, is ob A CHEAP CONTINUOUS BATTERY. 
tained in large quantities from Europe and America. Most The need for an inexpensive battery, created by the ex-
of the modern steam driven tools for wood working are also tended use of electric bells in hotels and other large estab
imported. lishments, has induced Herr L. Kohlfurst to describe the 

There is but one paper mill in the colony. A new material following invention : The negative plate is formed of a trun
for paper is found in a sedge known as cyprus vaginalis, cated hollow cone of copper, closed at the top. The inside 
which grows in considerable abundance in the neighborhood of �e cone being protected with varnish, it is filled with 
of Sydney. It is said to be as suitable as the Spanisll esparto sulphate of copper in crystals and . inverted in a glass vessel 
grass. We notice that reference is made also to another deeper than itself. The cone is notched around the rim, and 
useflll vegetable termed the " colonial cabbage tree," wh.icb the apex is pierced with a small hole. For the positive ele
is employed as a substitute for straw in the manufacture ment, a thick cake of zinc is used (iuspended over the face 
of hats. of the cone) ; it has a hole in the center, through which is 

The list of new inventions made in the colony is rather passed a covered wire connecting with the copper. The 
small as compared with the number which would be pro- glass cylinder is then filled with water, and the sulphate of 
duced by a population of equal size in the United States. copper begins to melt, the rapidity of the deliquescence va
The report, however, somewhat naively admits that the rying with the access of the water through the notches in 
inventive genius of Au�tralia has not yet developed like tha t  the cone ; and so !ong as this latter maintains a uniform rate, 
of. America, al though the necessity for labor saving ma- the current will be uniform in power. If common or Epsom 
chines is as great in one country as in the other. salt be use.d in the water, the current will be intensified. 

In miIierals, New South Wales is particularly rich, new The inventor states that it pounds of the copper salt will 
gold fields being constantly discovered. The yield to every continue the battery in operation for a year. 
man engaged in gold mining has been estimated to average - ._. -
about £72 4s. 6d. (nearly $350) per aunum. The largest Beet S u gar, 

amount of this metal received at the mint during a single There must 'now be over a thousand beet sugar factories  in 
year was 575,538 oz. in 1862. In 1869 but 224,382 oz., valued Europe. 
at £866,746, were received, the decrease being attributed While both the manufacture of beet sugar and the grow
more to lack of enterprise than to the mines becoming ing of the beets are seen to profitable, it would seem, however, 
exhausted. Diamonds have - been found in the wash dirt that the peculiar advantage of the industry to a country is 
taken by the gold miner. The number found up to the pre- its influence in diffusing a skillful practice of farming and of 
sent time is, at a rough estimate, about 5,500, the largest promoting agriculture in general. To fhow the appreciation 
atone having been one of 51: carats, and the smallest, one in which it is held in Francfl, Mr. Howard states that, at an 
tenth of a grain. They are always accompanied by rubies., agHcultural meeting held a fe w years ago at Valenciennes, a 
topazes, and other gems. triumphal arch was erected, on which appeared the following 

In view of the large amount of machinery imported, and inscription : " The growth of wheat in this district, before the 
the CONstant demand which must arise for new labor saving production of beet root sugar, was only 976,000 Bushels ; the 
inventions, our conclusion, d rawn from a perusal of the re- number of oxen was 700. Since the introduction of the �ugar 
port before us, leads to the belief that a promising field is manufacture, the growth of wheat has been 1,168,000 bushels, 
here presented for the inventor and the manufacturer. The and the number of oxen, 1 1 ,500." 
resources of the colony are great and compltratively unde· _ ._. _ 
veloped, a fact to be accounted for by the greater part of the A

RTIFICIAL WATER LUIE.-It has been long known to 
population entering largely into st�ck farming and gold chemists that water lime consists substantially of quick l ime, 
miuing, and depending upon England and America to fur- burnt clay, and a small portion of the oxides of irem and mag
nish , ready made, the implements an d machi nes which might nesia, but scarcely any effort ]:las been made to utilize this 
easily be manufactured from abundan t native material. knowledge. All yellow or red clays contain iron, and most 

- .-. - specimens of lime in use contain the required magnesia. I f  
BUTTER.-The German Agricultu1'ist says that a great por- burnt clay or brick dust in the fine powder be mixed 

tion of the fine flavor of fresh butter is destroyed by the with an eqllal weight of fresh slacked lime, and twice this 
usual mode of washing, and he recommends a thorough weight of clean, sharp sand be added, a compound will bQ 
kneading for the removal of the buttermilk, and a subse· formed which will harden under water equal to the best hy
quent pressing in a linen cloth. B lltter thus prepared is pre- draulic cement. 
eminent for its s weetness of taste and flavor, qualities which -----.. __ .... __ ... __ -----
are retained for a long time. To improve manufactured but 
ter, we are advised by the same authority to work it thor
oughly with fresh cold milk, and then to wash it in clear wa 
ter ; and it is said that even ol d and rancid butter may be 
rendered palatable by washing it in water to which a few 
drops of a solution of chloride of lime have been added. 

_ .... . 
TIIE' total production of hops in the United States for the 

census yeal' ending June 1, 1870, ",as 25,456,669 pounds, 

CARBOLIC ACID AS A D
ISINFECTANT.-

C
. Homburgh, of 

Berlin, proposes to use carbolic acid as a disinfectant, by sat 
urating sheets of Bristol board, or any thick spongy paper, 
with a solution of carbolic acid in water. 'l'he paper, in pieces 
of any convenient size, may be hung up in the room to be disin
fected, or may be placed in drawers or wardrobes, where it i s  
desired t o  protect clothing from moth� o r  other insects. This 
suggests a convenient method of using this excellent disin
fectant and insect destroyer. 

[JUNE I ,  1 872. 
THE RECEPTION OF THE MINING ENGINEERS AT THE 

STEVENS INSTITUTE. 

A very pleasant reception was recently tendered to the 
American Institute of Mining Engineers by the Trustees and 
Faculty of the Stevens Institute of Technology, at Hoboken, 
N. J. The visitors were received by th e members of the 
Faculty, and by them escorted through the different dep ltrt
ments of the college building. The various instruments of 
the physical laboratory were carefully explained both by 
professors and students, and their uses shown by actual ex
periment. A Hipp's chronoscope of exceedingly accllrate 
construction is one of the latest additions to this already 
large coliection ; its delicacy is such that it measures time to 
the ofi� thousandth _,()f a second, and enables the laws of 
falling bodies to be demonstrated at a hight of only eighteen 
inches. A large induction coil of over 100 mil es in length, 
producing a filpark of twenty-one inchfilS, is another notice
able feature. 

The workshop, containing a steam engine of twenty-five 
horse power, with link motion and Huntoon regulator, plan
ers, lathes, milling machine, and other mechanical appara
tus, was next inspected, after which visits were made to the 
chemical laboratory, lecture room, and department of me
chanical engineering. The latter contains a large collection 
of models of every description, together with it number of 
engineering relics in the shape of letters from Robert Ful
ton, Commodore Decatur, and other eminent men of times 
gone by. In the lecture room of the department of p hysics, 
a number of interesting experiments in magnetism were ex
hibiteEl on a screen by means of the vertical lantern, and in 
the president's lecture room, numerous beautiful illustra
tion�, showing by the aid of polarized light how straius are 
distributed in bodies under pressure, were 13ho wn in the 
same graphic ma.nner. 

After inspecting the departments in the upper portion of 
the building, the visitors met in the large lecture hall, where 
they remained for eome time interested spectators of Pro
fessor Mayer's experiments with the huge electro-magnet be
longing to the institution. A short address of welcome from 
President Morton followed, after which the party adjourned 
to the elegant mansion of Mrs. E. A. Steven s at Castle Point, 
where an excellent lunch was provided. Among those pre
sent were Peter Cooper, Ex· Governor Ward of New Jersey, 
Generals (iillmore and Barnard, President Morton, Profes
sors Silliman, Draper, Vander Weyde, Mayer, ThurJ>�on, and 
Leeds, and Drs. Torrey and Raymond, besides many other 
eminent scientific gentlemen. 

The admirable arrangement of the various departments of 
the Institu.te and its superior facilities for instruction called 
forth the warmest commendations from every one. The 
college is yet in its infancy, being barely a year old, but if 
the sal!le spirit of enterprise, by which the management of 
its affairs has been characterized in the past, be continued in 
the future; we can safely predict for it  a foremost position 
among the scientific schools of  th e country. 

. . ... -
Parchment . Paper • .  

It has long been known that certain acids exercised a 
wonderful effect upon woody fiber. Early in the year 1857, 
Mr. Gaines desc ribed before the Royal Institution a method 
practiced by him of making artificial parchment. His pro
cess consisted in the mixing together of t wo parts of 
sulphuric acid and one of water; and, after it had become 
cool, immersing in it, for about one second, blotting or un
sized paper, i mmediately washing it in several changes of 
water, after which it was allowed to dry spontaneeusly. This 
treatment conferred upon it new properties. No longer 
weak, it was now tough and strong, semi-transparent, and 
resembled parchment, being capable of  use for the same 
purpose. 

This treatment · causes the lignin to undergo no chemical 
change. The weight is the same as before, and there is no 
indication of the presence of the acid. The paper no longer 
permits water to pass through it ; it is, in fact, waterproof. 
Paper, however, is not the only form in which the lignin 
may be submitted to the action of the acid, for textile fabrics, 
such as calico, are affected in a similar manner and rendered 
tough in an extraordinary degree_ Fishing nets, and fabrics 
of that kind, may also have their strength increased many 
degrees by the same cause. 

Another method is to dip white unsized blotting paper for 
half a minute in strong sulphuric acid, sp. gr. 1 '842, and af
terwards in wat!)r containing a little ammonia. Another 
method is to plunge unsized paper for a fe w seconds into 
sulphuric acid diluted with a half to a quarter of its  bulk of 
water, the solution being allowed to cool down to the tem
perature of the air before being used, and afterwards wash
ing in water containing ammonia.  The latter is faid to be 
the method employed by Messrs. De la. Rue and Co., who 
prepare parchment paper largely for various purposes. 

We may here state that as blotting paper alone must be 
used for this process of conversion, common paper may in 
turn be converted into blotting paper by immersing it for a 
few seconds in hydrochloric acid. Some recommend for this 
purpose a mixture of hydrochloric acid and water ; but, in 
the experiments that we have tried in this direction, we 
have immersed the paper in a bath of the ordinary undiluted 
acid, removing it, after a few seconds, to a ve�sel of water in 
which it was treated to' several changes .-British Journal of 
Photography_ 

----------........ ..... � .... -----------
LAKE SUPERIOR T

IN.-At a recent meeti ng of the New 
York Lyceum of Natural History, Professor Henry Wurtz 
exhibited some beautifully crystallized specimens of h-eavy 
tin stone or cassiterite, discovered a few months since on the 
most northerly ahore of Lake Superior, near Neepigon Bay. 
The deposits ar!) said to be exten13ive and valuable. 
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PATENT INFRINGE MENT CASES. 

United BUtte8 Circllit Court-Eastern Di8trict of Pennsyl'Va 

nia, in Equity. 

Reeves 'V8. Keystone Bridge Company, J. H. Linville and 
others. 

This was a suit for infringement of the complainant's pat
ent of Jun e 17, 1 862. The ]Datent is for an improvement in 
the construction of columns, shafts, braces, etc., and the in
vention consists in the use of three or four wrought iron 
bars of such shapes and dimensions that, when arranged to
gether in the direct ion of their length and fastened by rivets 
or bolts through their flanges, they form a hollow shaft or 
column. 

The respondents admitted the making and using of the 
column described in the patent, but denied its noveliy on 
the following grounds : 

1 . That the invention was originally made by Jacob H 
Linville and John H. Piper. 

2. '1'hat it was described in the Allgemeine Bauzeitung for 
September, 1861 .  

3, That it was illustrated by a drawing in the Dreyfu88 
Album bearing the imprint of 1861 .  

We regret that our space wil l not permit us  to give the 
opinion by McKennan, Circuit Judge, in full. Its essential 
features follow : 

It appeared in regard to the first allegation that, on the 
14th of January, 1862, a patent was granted to J .  H. Linville 
for an improvement in iron truss bridges, which consists of 
a post composed of two rolled plates of wrought iron, semi
octagonal in form, secure d by rivets passing through its 
diameter, or by bands shrunk around it, binding the plates 
firmly to distance pieces interposed between them at suita
ble distances to spring them apart at the middle ,  and termi
nating in cast iron bases and capitals. 'l'his was held by 
the j udge to be essentially distinguishable from the com
plainant'S post. It next appeared that in 1865 LinvUle, in 
conj unction with Piper, applied for and obtained a" patent 
nominally for improvements in hi s post of 1862, but, real ly 
changing its fundamental organization" and seeking to fix 
its invention in 1 860, and in fact describing, and appropriat
ing the distinctive features " of Reeves' post, �hi�h ha� 
been pat�ted. three yean! ' before. It was shown 111 eVI
dence that in 1860 Linville and Piper were engaged toge
ther in getting np plans for a proposed railroad bridge, and 
that sketches of various forms of posts, including those 
described in the patents of 1862 and 1 865, were made ; 
that the sketches of the post described in the 1865 pat
ent were preserved for a time, but were lost, and, in 
fact, that nothing beyond making the sketches was done 
to embody or carry out the all eged invention until the patent 
of 1865 was applied for. After an exhaustive consideration 
of the question whether or not these sketches would carry 
back the date of the invention to the time when they were 
made, the Judge held that, whether they are to be consid
ered as an incomplete invention not prosecuted with the re 
quired diligence, or as an experiment actually abandoned, 
they cannot impair the right of Reeves to be treated as the 
first inventor. 

J dtutifit �tutdtau. 
"._- --�--, - " 

In all the processes used prior to the present invention 
the wood has been acted npon by the stone in one of tw 0 
ways : namely, either by causing the surface of the stone t o 
act upon the ends of the fibers, the surface of the stone mov
ing substantially in a plane perpendicular to the fibers of the 
wood ; or, secondly, by acting upon the fibers in such a di
r ection that they were severed diagonally, the surface of the 
stone moving diagonally across the fibers. 

The first plan, in fact, made powder Iilf the wood. Th.e 
pulp had no "practical length, and on trial proved worthless, 
or nearly so. The second plan wa s carried out by the u s e  
of a stone revolving like a n  ordinary grind stone, the WOQd 
being applied upon the cylindrical surface thereof, with the 
fibers perpendicular, or nearly so, to planes passing throu�h 
the axis of the stone an d the point or locality where tile 
grinding was performed ; and this plan also failed becaus@ 
the fibers were cut off in lines diagonal to their own length, 
and were consequently too short to make good pulp. 

This improvement consists in grinding or rather tearing 
out the fibers from the bundle of fibers which makes up a 
piece of wood, by acting upon them by a '  grinding surface 
which moves substantially across the fibers and in the same 
plane with them without cutting or severing the fibers either 
perpendicularly or diagonally to their IIJ.ngth as heretofore. 
'rhe defen$e claimed that substantia,lly'the same process was 
shown in other p atents. The invention is regarded a s  one 
of importance. Judge Shepley held the patent to be valid, 
and granted an inj unction. 

NEW BOOKS AND PUBLICATIONS. 

THE AMERICAN NEWSPAPER DIRECTORY : Containing Accu 
rate Lists of all the Newspapers and Periodicals pub
lishes! in the United States and Territories, and the Do
minion of Canada and British Colonies of North Amer
ica ; together with a Description of the '1'own s and 
Cities in which they are Published. New York : Geo, 
P. Howell & Co., Publishers and Newspaper Advertising 
Agents,  No. 41 Park Row. 

Tbis book is already well known to the public, more espeCially to adver
tisers and publishers ; and tbe new edition Is corrected up to this date, and 
contains the full and accurate Information claimed for it on the title page. 
Messrr:;. Rowell and Co. deserve credit, not only for compiling a trustwor
thy guide to the newspaper world, but also for the production of so hand
somely printed a volnme. 
T
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PRACTICAL HINTS TO HANDY 
MEN : Showing clearly how to Plan and Construct 
Dwellings, in the Bush, on the Prairie, or elsewhere, 
Cheaply and Well, with Wood, Earth, or Gravel. Co
piously Illustrated. By C, P. DWY'lr, Architect, Editor 
of " Sloan's Architectural Review," Author of the " Eco
nomic Builder," etc. Price $1 .50. Philadelphia : Clax
ton , Remsen, and Haffelfinger. 

This book will be useful to thousands who are now pushing their fortunes 
on the western prairiee, and to many of whom the question of 8 comfortable 
home is of chief importance, and its absence the greatest hardship. We 
shall probab1y m ake extracts from this volume In a futUre pnblicatlon. 
F

OURTH 
A

NNUAL REPORT ON THE NOXIOUS, B
ENEFICIAL, 

AND OTHER INSECT:;; OF THE 
S

TATE OF MISSOURI. By 
Charles V. Riley, State Entomologist. Regan & Edwal'lis, 

Bliss' G ate and Door Spring is unequaled. Send $1 .00 for 
prepaid samples . Agents wanted . J. BliSS, Cleveland, Ohio . 

For the best Foot Power Jig Saw, address Goodnow & Wight
man, 23 Cornhill, Bosto u, Mass. 

Manufacturers of lamps, burners, lamp goods, illuminating 
oils and gasoline, please correopond with T , Tully & Co" Springfield, Ill . 

Steel Measuring Tapes Manufactured and for Sale by VV. H. 
Paine, Greenpoint, N. Y. (Send for Circular. )  

An experienced Patternmaker, has a good knowledge o f  
Draughting. used t o  Steam Engille, Mill, and House Work, wants a situa
tion as Foreman. Address Lock Box 59 ,  Corry, Pa . 

Patent Right for Sale-A cheap and novel " Measuring 
C�nister." Address S. E.  S. , Lock Box 62, Washington,  D.  c. 

"Hexagon Iron-superior quality for screws, &c" 9 16 in, 09h 
% in, 09, 11-16 in, 09. ;14' in. 087f , % in, 08, 1 In. 08, per l b .  The above is 
price per bundle ; Single bars 2 cts.  higher. Goodnow & Wightman, 
23 Cornhill, Boston , Mass. 

Glass Work for Inventors. T,Degnan,1 15 Milk St" Boston, Ms. 
For �n!l fire engines,address Rumsey & Co, ,Seneca Falls,N,Y. 
Small second hand or new Upright or Horizontal Boiler, re-

qairlng no Brick Work, wanted for Engine 6x6 Cyl. , tor cash.  C .  Kratz, 
EvanSVille, Ind. 

T. Shaw's Steam Ganges, Ridge avo & Wood st., Phila., Pa. 
If you want a perfect motor, bny the Baxter Steam l!lngine. 
Brown's Coalyard Quarry & Contractors' ApparMus for hoisting 
and eonveylng material by tron cable. W,D,Andrews &; Bro.414 V'/ ater st.,N. Y • 

Mining, Wrecking, Pnmping, Drainage, or Irrigating Machin· 
ery, for sale or rent. See advertisement, Andrew's Patent. inside page. 

For Tri-nitroglycerin, insulated wire, exploders, with pam
phlet. as used in the Heosac Tunnel, send to Geo. M. lIIowbray, North 
Adams, Mass. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & BUss. 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 
Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 

BlisS. 4 to 8 Water st., OPPOSite Fulton Ferry, Brooklyn, N. Y. 
In the Wakefield Earth Closet are combined Health, Cleanli. 

]less and Comfort. Send t0 36 Dey St. , New York, for d.escriptive pamphlet. 

Best and Cheapest-The Jones Scale Works,Binghamton,N.Y. 
If you want to know all about the Baxter Engine, address 

Wm . D. Russell, ofilce of the Baxter Steam Eng-IDe CO. , 18 Park PJace,N.Y. 
Hoisting and Pumping Engines (Locomotive principle) ; best 

and Simplest, from 6 to 40 H, P. J. S. lIIundy, 7 R. R. Av. , Newark, N. J. 
Dickinson's Patent Shaped Diamond Carbon Points and Ad. 

Justable Holder for dreSSing emery wheels, grindstones, etc. See Scientific 
American. July 2! and Nov. 20, 1869. 64 Nassau st . •  New York. 

Peck's Patent Drop Press. For circula.rs address the soJ e 
mannfacturers, lIIilo. Peck & Co. , New Haven, Ct. In regard to the second allegation, it was held that a column, 

con stituted as described in the publication referred to, differs 
from Reeves' col nrnn in the necessary elements composing it 
and in its principles ; and respecting the third reference, as  
i t  did not appear that the book was published before tile 
patentee's invention,  it was held, as evidence, to be alto 
gether inconsequential. 

Public Printers, Jefferson City, Mo. 
This is an able and comprehensive report On the above snbJ ect. for tbe T. Shaw's Blast Gauges, Ridge avo & Wood st., Phil a " Pa. 

year 1871, made to the Missouri Board of Agriculture. It contains about 150 
pag.es, with explanatory illustrations, and 1s indexed. 
T
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G
UIDE. By James T.  Gardiner. Pub

lished by the Author. Cincinnati. 

Callow's New Patent Mode of Grail1ing Wood, 
Ma'Fes Painters grain, all woods :first class who never grained before ; 
Likewise makes Grainers lightning fast wbo thumbed it ont before . 
Address, with stamp, J. J. Callow, Clevoland. Ohio. Tha complainant is entitled to an allowance of the prayers 

of his bill, a nd a decree will therefore be entered for a per
petual inj unction and an account, with costs. 

This little work is written with the view of helping Sign painters In The most economical Engine,from 2 to 10 H.P., is the Baxter. acquiring an adequate knowledge of their bnsine!s, including glass gilding, 
pearl work, etc. It contains, besides, much general information, many 
valuable receipts, and Instructions for usiog Callow'S patent graining appaGeorge Harding and R. C. McMurtrie, Esq" for the com

plainant, 
C. B. Collier and Theodore Cuyler, Esqs., for re�pondents ratus. 

THE SCIENCE OF }ESTHETICS ; OR THE 
NATURE, KINDS, 

Too Keystone Bridge Company 'V8. The Phcenix Iron LAWS, AND USES OF BEAUTY. By Henry N. Day. Pub-
Company. lished by Charles C. Chatfield & Co" N ew Haven, Conn. 

Wanted-A Purchaeing Agent in every city and county, to 
supply Nye's fine Sperm Sewing �achlne Oil. Put np in Bottles. Cans, and 
Barrels, by W.  F.  Nye, New Bedford, Mass. 

Presses,Dies & all can tools. Ferracute Mch Wk
s,

B
r
id

geton,N.
J . 

Also 2-Spindle axial Drills, for C astors, Screw and Trunk Pulleys, &c . 
The Patna Brand of Page's Patent Lacing is the bes t. 01'-This was a case of alleged infringements of Linville's and This treatise on the " general subj ect of beauty as perfect form " was spe· 

I inville and Piper's patents of 1862 and 1865, referred to in cially prepared by the nuthor In view of the demand fO"r text books in this ders promptly filled bv the Page Beltlllg Co"  :;:0 .  1 Federal St . . Boston . 
the preceding case. ' department of study. It is an elegant volume of over 400 pages, and is Absolutely the best protection against Fire-Babcock Extin-

In the opiuion delivered by McKENNAN, Circuit Judge, his adorned with several fine engravings. guisher. F. W. Farwell, Secretary, 407 Broadway, :rrew York. 
Honor did not deem it necessary to consider the alleged S F P L infring ements of certain claims, in view of the decision j ust ELE
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G Over 800 different style Pumps for Tanners, Paper Makers, 

d d ·  th f " 'Th K t B ' d " MERICAN RACTITIONERS. Y orace reen, . .  , . .  FlrePurposes,etc. Send for Catalog"ue. Rumsey & Co. , lSeneca l<-alls, N. Y. l en ere 1Il e case 0 neeves 'V8. e eys one rl ge New York : John Wfley & Son, 15 Astor Place. Company, and after pointing out the essential difference be- This is a new and excellent edition of a valuable work, to which has been The Baxter Steam Engine is safe,and pays no extra Insurance. tween the bars claim'ld by the complainants and those made 
by the respondents, dismissed the patent of 1862 from fur added a carefully prepared toxicological table which exhibits symptoms. Self acting Screen makes 6 grades Coal ores, &c. A State 
ther consideration. In regard to the third claim in the antidotes and tests , Published at $2,50, right at a bargain. Geo . Lord, 232 Arch Street, Plliladelphia, Pa. 
patent of 18G5, which is for " the use, for the lower chords TIle History of a Great Entel'prise.-In eighteen hundred and Important.-Scale in Steam Boilers-We will Remove and of trnss frames, of wide and thin rolled bars, with enlarged fifty-four, the oril(inal inoorporators of the WILSON SEWING lIIACHINE CmI-
ends forlned by upsetting the iron, when heated, by com� PANY embarked in the manufacture of 8ewing Machines, and from that time 

ire�e�: SC�l�:t� ��:tm:Oiler or make no charge. Geo . W. Lord, 232 
pression into molds of the required shapE'," the respondents t o the present, their time, talent, energy and capital ho,ve been employed In , 

rc ree , 1 a e p ia. a. 

were proved to have only made round bars which were not making First Clas8 Sewing Machine." with varied snccess attending their ' Anti Lamina " will clean and keep clean Steam Boilers. No 
employed 01' adapted to give vertical support to the road effort,. It being their constant aim to produce a Sh"ttle or Lock- Stitch Injury to iron. Five years' use. J. J, Allen, Philadelphia ,  Pa.  
way, which is an important function of the complainant'" "tIachine th at should be 8imple to b andle, d"rable as steel and iron could Williamson's Road Steamer and Steam Plow, with Rubber lower chords and the reason of their peculi ar conformation make it, witb unlimited capacity, "nexcelled by any other machine, regard
Furt ll er, it is riot to be doubted that the patent is limited to less of name or price, and witbal to confine the price within the reach of all 
the use of the chords in bridge structures, This is distinctly classes of people ; and success bas crowned their efforts in the production 
set forth in the specification where it b stated : " We do not of tbe celebrated WILSON UNDER-FEED SHUTTLE SEWING MACHINE S, 
cl aim the upsetting of bars in the manner described, nor any which combine all tile' Elegance, Simplicity, Durability and Strength possi
particular mode of performing the operation, but merely the ble lor any sewing machIDe to attain, and they are the Fir8t and Only Fir.t 
use of chord bars ," etc. 'rhus the exclusive right to make Glas8 moderate priced machines put in the market. Salesroom, 707 Broad
chord bars in any mode is disclaimed. In effect, they declare way, New York ; also for sale In all other Cities in the United States. 
that any one may lawfully make the bars, and that no 
encroachment upon their rights is committed until the bars 
are used by being put into a bridge.  Now, the respondents 
are iron manufacturers, and it was shown that the bridp.-e in 
question was built by Kellogg & Clark, who obtained the 
iron for it from the respondents, and that the bottom chords 
used were like those claimed �y the complainants .  It was 
held that this proof of infringement fell far short of fixing 
any accountability upon the respondents, who made the 
bars, but d id not use them. They only d id what they had a 
legal right to do, and, did not thereby assume any responsi

Facts for the Ladies.-lIIrs. Jonn Bogert, J ersey City, N. J . ,  bought a 
$55 Wheeler & Wilson Lock- Stitch Sewing Machine, and earned enough to 
pay for it in five weev, stitching linen coats . See the new Improvements 
and Woods' Lock- Stitch Ripper. 

Tires. Address D. D. Williamson. 32 Broadway. N. Y. , or Box 1809. 
Boiler and Pipe Covering mannfactured by the ' Chalmers 

Spence Non- Conductor Co. In use in tbe prinCipal mills and factories . 
ClaimS-Economy, Safety, and Durability. OfHces and Manufactories, foot 
E. 9tb street. New York, and 1202 N. 2d street, St. Louis, Mo.  

Derricks built by R. H. Allen & Co" New York and Brooklyn. 
For the best Recording S team and Indicating Gauges, addres s  

The Recording Steam Gau;:e C o . ,  9 1  Liberty Street. New York. 
For Solid Wrought-iron Beams, etc., see advertisement, Ad. 

dress UDion Iron lIIms, Pittsburgh, Pa . •  for lithograph, etc. 

Burnett's Cologne Water wins for itself a favorite place on the Belting as is Belting-Best Philadelphia Oak Tanned. C. W 
dressing table. Arny, 001 and 303 Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Will cut five t!mes as fast as an ax. A 6 foot cross cut and buck saw, $6. 
E. M. Boynton. 30 Beekman Street, New York, Sole Proprietor. 

bility for the wrongful acts, or become involved in the un- The Ghargefor IMerUon "nder thi8 head i8 One Dollar a Line. If the BotiCe8 

lawful purposes, of others. Bill dismissed, with costs. exceed Four Lines. One Dollar and a Half per Line will be charued. 
Hydraulic Jacks and Presses, New or Second Hand, Bought 

and Bold. send for circular to E. Lyon, 4�0 Grand Street, New York . 
C. B. Collier and 'rheodore Cuyler, Esq�" for complainants, 
George Harding and R. C. McMurtrie, Esqs" for respon

dents. 

United States Circuit Co urt. -Maine.-Miller 'V8. Androscog
gin Pulp Company. 
The defendants in this case were charged with an in

fringement of letters patent for a new and m eful improve
ment in reducing wood to paper pulp, for which letters pat
ent were issued, August 10, 1858, to Henry.Voelter, assignor 
to Alberto Pagenstecher, 

The VoeHer patent is for an improvement in the art of re
ducing wood into pulp for use in paper, and also for certain 
improvements in machinery therefor. 

Dry Steam, dries green lumber in 2 days ; tobacco, in 3 hours ; Shive's Patent Watchman's Time Detector-the most uner
ring detector ext ant. Price $15. Shive Governor Co, , 12tb and Button-anel ls tbe best House Furnace, H. G. Bulkley, Patentee,Cleveland, Ohio. wood sts. , Philadelpbia, Pa. 

The paper that meets the eye of manufacturers throughout 
the United States-Boston Bulletin. $" 00 a year. Advertisements l')c. a line. 

Situation wanted as Assayer, for any or all branches, or as 
Analytical Chemist. Address S. P.  C. , 60 W, 22nd street, New York. 

Dederick's Self-tightening Crank Box,79 Beach St" N ew York. 
Cutlery Grindstones, equal to the best foreign, made by 

Worthington & Sons, North Amherst, Ohio. 
$15,000.-1 will give this for the right of a GOOD " Clothes 

Washer. " Send draWings and stamp to J, C. Mmer; Pittsburg, Fa. 

T. Shaw's HYq,raulic Gauges, Ridge avo & Wood st., Phila, Pa. 
Kemmer's Patent Oil Frescoing-great improvement for fres

coing Ce!lings and Walls, Office, No. 4 Warren St . ,  New York� Factory, 
East Newark, N. J. 

Better than the Best-Davis' Patent Recording Steam Gauge 
Simple and Cheap . New York Steam Gauge Co" 46 Cortlandt St " N. Y. 

To Ascertain where there will be a demand for new Machin. 
ery, mecbanlcs, or manutacturerB' supplies, see Manufactnrlng Newt 01 United IItates in Boston Commercial Bullet1ll. Term. ".00 • icar. 
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l Wepresent "erew,," a 8 .... es Of inqu,ries embracing a varie,y Qf top1c8 01 
greater or les8 genera! interest. The que8tions are simple, jj i8 true, but ID e 
"r.fer to elicit practical anBWer8 from our reader8. ] 

1
.-

I
NDIA RUBBER 

B
ELTs.-

C
an an en

dl
ess gum 

b
elt be 

mad. uniform In thickness and strength throughout ? A substantial belt 7 
inches wide and 125 feet in length is wanted. -So S. 

2
.-

D
IMENSIONS OF AIR P

UMP.-
H

ow 
l
arge an a

i
r pump 

do I want, and at what rate of speed should I run it, to produce a pressure of 
00 pounds per inch, the air to b e  discharged through a three eighth inch 

pipe, and the discharge pipe to be open all the while ? How l arge an air 
chamber or receiver should I want ? How much power would it take to 
drive such a pump ?-O. O. W. 

3
.;-

F
uTURE 

H
UNTING 

P
ROSPECTs.-

C
an any one te

ll 
me 

what the West will b e  fifty years hence ? Will there be pl�nty of game out 
there and could a man make a living by his rifle ? Also, if a person had a 
cartridge rilie, could be flnd plenty of that kind of ammunition out there 
now, or had he better get a rIlie that would use both cartridge and lItose 
ammunition ?-O. K .  

4
.-

W
ELDING S

TEEL.-
Wh

a
t is th

e proper 
fl

ux t
o use 

f
or 

this purpose ?-I. A. c. 
5

.-
0

XYGEN IN 
S

ULPHURIC 
A

CID.-
Wh

at num
b

er o
f 

cu
bi

c 
feet of oxygen gas does it t ake to oxidIze one ounce of snlphur to form sul
phuric acid ?-rJ. T . 

6
.-

S
LOWLY 

D
RYING G

LUE.-
I 

am 
d

oing some j o
i
ner

'
s wor

k 

which requires the glue to set or dry very slowly. Can any of your cor res
pondents tell me how to make it do so' without injuring Its strength ?-J. H .P. 

7
.-

T
RANSFERRING 

P
ENCIL 

D
RAWINGS.-

H
ow can 

I t
rans

fer a pencil drawing on paper to box wood or type metal for engraving ?-
J. H . K. 

S
.-

A
CETIC 

A
CID.-

Will 
some correspon

d
ent in

f
orm a sub� 

:s criber how to make good acetic acid on a small scale ?-li\ O. R . 
9

.-
F

LAVORING 
EXTRACTS.-

Will 
some one 

tell me h
ow 

e;xtracts of vanilla and lemon are made ?-E. R .  T. 

C
LEANING JNSTRUMENTS.-

T
o 

H
. O. M., query 

19
, page 

297
. 

-If the lacquering is badly spotted, clean it off with strong alcohol, �nd 
then polish the brass or German silver with the following paste by means 
of tlannel and a little water, and polish oft' with clean chamois leather or 
cotton cloth and a little whitening, after which you might revarnish with 
shellac dissolved In alcohol, colored with a little dragon's blood, which 
can be got from any apothecary : Soft S03P, 3 ounces ; sweet Oil, � ounce ; 
turpentine, � ounce ; powdered rotten stone, 4 ounces ; ftnest :flour emerv , 
1 ounce ; fine powd ered crocus of ahtimony, M ounce . Melt the soap , Oil, 
and turpentine together, add th. powders, a little water to make a stiff 
p aste, and mix well. -E. H. H. , of Mas Ii .  ..j 

C
ONCRETE 

WALLS.-
T

. D. D., query 
13

, page 
297

.-
B

o
il li

n, 
seed oil  over a fire for two or more houn un·ttl it forms. on co oling a 
tough viscid mass. If while hot, or thinned a little with benzine, this Is 
painted over the wallS, I think you will lind your trouble relieved, as 
the composition wlll form a perfect waterproof coating . In boiling the 
011 take care that the fumes do not catch lire ; but If they do, put a sheet 
iron or-'�in or a thick wet mat or piece of carpet over your pot ; so shut 
out the air and extinguish the liames. On no account throw in water. 
Be prOVided and re ady for the emergency.-E. H. H . ,  of Mass. 

B
ENGAL 

S
IGNAL 

L
IGHT.-Query 2, page 313.-A whit

e 
B

en
gal light, very powerful, is composed of saltpeter, 31 parts, sulphur, 10 
parts, antimony, 3 parts, and slacked lime. 4 parts .-A. V. , of Mass . 

S
ULPHATE OF 

M
ERCURY.-

F
. 

G
. V., query 

1
,¥ge

297
, may 

dissolve the metal In diluted nitric acid, and precipitate the sulphate 
from the solution by the addition of sulphuric acld.-E. H. H . , of Mass. 

GALVANIZED 
I
RON VESSELS FOR M

ILK.-
W

. P. T., q·uery 7, 
page 297. will lind that the lactic acid III the soured milk or cream will 
act upon the zinc surface_of the vessels, thus rendering the lIuid POiSOD
ous. Earthen or enameled iron pans are every way better (excepting 
tbe liability to breakage) tlIan zinc or tin. PoliShed iron is not so easily 
acted upon as the two former metals.-E. H. H . ,  of Mass. 

GALVANIZED 
I

R,ON 
P

IPES.-
B

., query 
11

, page 
297

, wou
ld 

be less liable to occasion zinc pOisoning if the lead and brass connections 
were out of the way, for they in fact will act as the other element of a 
galvaniC battery, tho water forming the electrolyte and taking up the 

,1'inc. The amonnt of action of the water,upon the zinc will depend partly 
on the sa,to it has in solution. Total prevention of the contamination of 
the water by the zinc will be almost impOSSible, but constant changing 
will lessen the evil. Antidote for zinc poisoning : Clear the stomach by 
an emetic, then use albuminous drinks, and the administration of tannin 
in ten grain doses .-E. H. H . ,  of Mass . 

10
.-

P
OWER OF ,

H
EAD OF 

WATElR.-
I h

ave a 
f
a

ll 
of 19 

or 
P

REPARING 
FABRICS FOR PAINT.-

T
o 

F
. O. L. ,  query 

21
, 

o feet water, only 12 by 2 iuches j on a 20 foot wheel, what power will it give ? 
Which will be cheapest and best, an overshot or turbine wheel ? I want to 
build a stone d am ;  how thick should the wall be? The stones are small. Is 
there any mortar or cement that I can use at the foundation so as to prevent 
tbe escape of any water ? Please tell me how to b egin and linish the dam. 
-J. S. C. 

11
.-

M
oUNTING 

P
RINTS.-

I 
w

i
s
h t

o 
k

now 
if 

we
tting (as 

much as will be required for the purpose of backing In niap style) will In, 
j ure the color of a common lithographic print ? If BO,  i s  there any other 
cheap method of preserving it ? What is the most pliant and.  best material 
lor backing ? What is  a good varnish for the face of the print ? WIll soak· 
ing blUr common ink wflting ? If so, is there anything with which either it 
or a lithograph may b e  treated to lix the colors ? I have two lithographs 
and another paper, with considerable writing on it, which I deSire to back 
snd mount In map stVle. -E. D .  W. 

' 

BPEOIAL NOTE.-T/i,i8 column 18 deIlign.dJor the general interest and in
Btruciion Qf our readers, nq! for gratuiioU8 r • .qlies to queBtions fJl 4 purely 
bUlline88 or "ersona! nature. We wi!! publi8h Buch inqui�es, however, 
Wh ... J>aidfor a8 advertisements at 1 ·00 a line, under t"e head if "lJu81M88 
and Personal. 

ALL reft.rence to back numb678 mU8t be bY flolume and "age. 

T
EMPERING 

M
INERS

' PWKS.-J. A. C. w
ill fi

n
d f

u
ll di

rec
tions on page 170 of Vol. XXV. of the SarENTIFIC AMERICAN. 

S
TAINING G

UN 
BARRELS.-

T
o S:\l-

.-
W

e 
h

ave recen
tl

y 
ll'!ven full information on this subject. See pages 217 and 260 of tbe cur 
rent v�"ume. 

'l'E
M

I'
ERING 

S
TEEl. 

S
PiINGS .-To L. G

.-
Y

our questi
on 

h
as 

been an swered by "Bever� correspondents during the last few months. 
See p ages 200, 249. anrnS of the cnrrent volume. 

J. C., of W
. la.-

Th
e 

4i
nera

l 
you sen

d i
s m

i
ca sc

hi
st, o

f 
no 

value. No metal in it. 

"v. O. H
., o

f Mi
ss., says : 

I 
enc

l
ose you an 

i
nsect pic

k
e

d 
up 

in a room which had bee()'for som e time unopened. Please let m. e  know 
what it is. Answer : The I I  insect" appears to be the pupal'ium of a gay 
colored fly, whose " .t tailed" larva has a long respiratory tube. The 
.pecies Is Mero�

. 
bardu8 (Say) . 

D
IFFERENTIATION OF 

F
OCL-

H
ow s

h
ou

ld th
e 

l
enses o

f 
a 

portrait camera tube be set so that the chemical focus and the light focus 
will be coincident ? Can a tube that has these foci at different distances 
be remedied ? And how ? I noticed a few days since:that, in taking a view 
of a house with a portrait lens, using a stop three inches in diameter, 
when the plate was developed there was a circle in the center of about 
three times the dIameter of the stop, over which thete was a greater de
posit of silver than over the rest of the plate. How can this be prevent
ed ? Is there any combination of lenses that will present the image on 
the plate in the camera in its true pOSition, that is, that will form a non· 
reversed picture ? If so, what is the combination ?-X. P. M. Answer ; 
When the lenses of your portrait camera are truly achromalffic, the chem
cal focus and the light focus will coincide ; if they are not truly achro

matic, or are so only in name, by the:defective relations of the curves of 
the fiint and crown glass, they cannot possibly be made to coincide. 
This is entirely the bUSiness of the maker of the lenses ; you cannot cor� 
rect this by setting. All that you can do is to find out how far the chern· 
ica.} focus is in front of or behind tbe light focus. and when yo·u have fOM 
cussed with the ground glass, to set your prepared plate so much forward 
or backward . In some cameras, the maker has done this by means of 
difference' in the position of the ground glass and the plate holder, and 
you may correct your camera box in.the same way. The new excellent 
landscape lenses of Lindmayer of Philadelphia, and many German lenses 
made in imitation of his, are not 'achromatic, and it is not claimed that 
the two foci coincide, but the picture i s  made i n  the chemical focus. The 
spot in the c�ter of youI' picture, which you so admirably describe, is 
well known among photographers and cal led " the ghost j" it is a common 
defect in the lenses and 'cannot be prevente d ;  all that you can do i s  to 
modify things so as to make your ghost as slight as possible. When the 
spot is between the lenses at the right place, the ghost is at its minimum. \ 
There arc combinations for making a non- reversed picture, namely, a 
metallic refiector (in front of your lenses, placed at an angle of 45° with 
the axis of your camera tube) , the so� cal1ed prism with tot&l reflectton, 
or a mirror inside the camera bOX, etc. 

PARIS 
G

REEN.-Query 
2

, page 
330.-

P
ar

i
s green 

i
s 

k
nown 

in chemistry as Scheele'S green . It is an arsenite of copper, and is made 
by dissolving one part ot  common white arsenic (arsenious acid) and 
three parts 01 carbonate of potassium In fourteen parts of water and add
Ing the mixture to a bOiling solution of three parts of sulphate of copper 
(blue vitriol) In forty parts of water. The Paris green Is preclpitated. 
L. L.-F, G. , of Ma ss. 

page 20S.-Palnt the cloth with thin liour paste, and allow to dry. It 
need not render the cloth very stiff . ...:.E .  H. H. , of Mass. 

G
ROVE

'
S 

BATTERY.-Query 
10

, page 
313

.-
Th

e z
i
nc cy

li
n-

ders of a Grove's battery should he amalgamated with mercury. All 
that is necessary Is to clean them by ImmerSing them in dilute sulphuric 
acid of the same proportion as that used In the battery (eight parts water 
and one of acid Is good) , and then pour over them mercury, keeping 
them constantly wet with the acid. Sometimes a little rubbing with a 
coarse rag will hasten the amalgamation. When once coated . a little 
mercury kept in the cup with the zinc will keep them bright. The zinc 
cylmder should have about twenty-four times the area of the platinum. 
J. C. G. will need for his arrangement a strip of platinum S inches long 
and l« inch wide, If his acid touches only the inside of the Zinc, and twice 
as wide if it touches both sides. To give needed strength, however, the 
platinum should be at least ,. Inch Wide, and should extend nearly to the 
bottom of the porous cnp. The porous cup should be as large as can be 
puflnto the zinc cylinder readily.-L. R. F. G. , of Mass. 

P
RESlllRVATION OF 

T
ELEGRAPH POLES.-H. R. R., query 9

, 
pag'; 813.-1 have for some time been paying attention to this ; and my 
opi�ion� that neither tarring nor charring them Is done with satisfactory 
results. The best '1node of preserving them Is coating their ends with 
soluble .,glass. !I'hls method Is not very expensive, and Is proof against 
worms, as they cannot make their way through the glass ; It is also proof 
against the decompOSition of wood by mOisture, as soluble glass does n ot 
mell> at any ordinary temperature. If H. R: R. were to try this method, 
I think he would lind it answer. Any chemist will tell him the mode of 
preparing soluble gloss. -C. A .  S. , of O. 

G
ROVE

'
S 

BATTERY.-Query 
10

, page 
313.-

J
. C. G

. 
i
s en

ti
re

l
y 

wrong in supposing that the amalgamated zinc for a Grove battery Is a 
mixture of zinc and mercury. The zinc is merely coated with mercury 
to prev�nt rapid and uneven action of the acid upon the zinc. Plunge 
the zinc In a bath of dllute snlphurlc aCid, dip It Into a vessel containing 
mercury and wateT"so that the merc.ury may cover the whoI,.e zinc ; then, 
with a stitr brush remove all superduous mercury .... :�his is amalgamated 
zinc. His zinc cylinder should be open at hoth ends. The porous cup 
need not be larger than two inches in dlameter for ·the dze.,of zinc named. 
Platinum a quarter of an inch Wide, thick a8 ordinary writing paper, is 
suMcient. He can buy a cell much cheaper than he can make It. -S. J. 
H . ,  of Ala. 

.,. v 
Uader t"ts heading we 811411 "IJ6/IB" weekly notes Qf 80rne Qf 1M more ",.oml

nent 1I0me and fO'l"&on rlatents. 

ApPARATUS FOR SUPt.LYING LOCOMOTIVE TENDERS WITH FUEL. -Henry 
C. Land, of ' Garlandvi'fte, Miss. -ThiS, conSists of a platform or frame, on 
wbieh the wood or coal is placed. 1'0 its lower Side, at or near its central 
line, is plvote<l the upper end of a frame, by which the platform Is sup · 
ported . The lower end of this frame is pivoted to a base frame or other 
suitable mpports. Inclined rods are pivoted to the forward part of the 
lower side of the platform. The lower ends of the Inclined rods are 
pivoted to the base frame, a little in the rear 01 the lower end of the 
pivoted frame, so as, when the frame and platform are swung forward, to 
tip or incline the platform and discharge the fnel into the tender. A strong 
upright frame Is rigidly attached to the base frame j ust In the rear of the 
swinging frame, aad by various appliances attached to the former the 
movements of tlte latter are controlled. The apparatus is designed to be 
placed at tile side of the railroad track in such a position that the fuel may 
be discharged from the platform directly Into the tellder standing npon 
the track. 

PICKLE AND CRUET STANll.-Thomas Leach, Taunton, Mass. -1st . Tbe In_ 
vention consists in a new pickle stand, provided with a hollo w seat for 
pickle vesselS, attached to and placed between two uprights, and provided 
also with a horizontal liange on which Is fastened a vertical handle that 
straddles said hollow seat diametrically ; 2ndly, in extending the said 
horizontal flanget and receSSing the extension so as to form a compound 
pickle and cruet stand ; and 3rdly, in combining, in one article of table furni
ture, a pickle and cruet stand . 

WASHING MACHINE. -Wlllhm G. Knowles, Jamestown, R. I. -This Inven
tion relates to a new washing machine in which a reCiprocating slotted 
waShboard is arranged to move on spring railS under and against friction 
rollers that hang in a spring frame. The goods pat:58 down through the slot 
ill the washboard into the suds, and are drawn through the washing appara
tus by tne friction exerted against the rollers by tbe reCiprocating wash· 
boards . 

WINDOW BLIND IiLAT.-Alols Kohler, Williamsburg, N. Y.-This Inven
tion relates to the peculiar form of the slat. It may be made with any suit
abl� molding upon Its face. In cross section, the lower side of the slat pre
sents a curved groove In front and a projection or heel in the rear ; the 
upper side presents a tongue and a rear recess. These pa.rts correspond, 
and wlll lit Into each other when the slats are placed one over the other, 
forming a perfect joint. 

ApPARATUS FOR ELEVATING AND IMMERSING VESSELS.-Justln Jacobs, 
of West Salem, Wis.-Tills invention relates to a new dcvlce for application 
to riv�r steamers, canal boats, and other vesselS, and has for its obj ect to 
prevent their Sinking in case of a dangerous leak, and to cause their sub
mersion in case of fire. It consists in the arrangement of vertical slides, 
which extend throngh the bottom of tile vessel and are let down to serve 
as supports for the same on the ground whenever there is danger of the 
vessel Sinking, also in the combination of these eleyators with gates, 
which, when opened, let water into the vessel to sink it In case of flre . 

ARMORED CAN .-William F. Thompson, of Toledo, Ohio. -This Improve
ment consists. first, in armoring sheet metal cans with wood to protect the 
thin metal from Injury In handling and ,,'ansporting, by fastening Side, 
bottom, and top pieces, or boards to tbe can by mean. of clamp plates, 
soldered or otherwise fastened to the corners of the cant and the ends 
bent over the edges of the boards after they are applied, whereby mnch is 
saved In the cost of the wood Case or protecting armor, which up to this 
time, has been lirst made Into 1\ box, into which the can was placed and In
closed l1Y- a cover ; and, secondly, it consists of an arrangement of the 
nozzle i. OI!e corner of the can, which is sloped otr to make room for ar
ranging it so that the top will not rise higher than the top of the can, to ad
mit of so applslng the armor on the top. 

TOBACOO DRYING HOUSE.-John C. Streeter, 01 Hinsdale, N. H . -TlIis In
vention relates to the process of drying tobacco and other articles, and 
consists in the provision made for suspending the article to be dried , and 
In tile use of metallic supports, connected with the building frame . The 
suspending wire is bent round the rod so as to enclose It In a loop, and the 
two ends of the wire are passed �round the tobacco and again vent at an 
acute angle over the top of the rod. TlIese metalllc supports or rods are 
placed at proper distances ",part, and are arranged at right angles with each 
other, so that they support the frame In each direction. 

GRAIN SOREEN.-David D. Schamp, of Pleasant Run, N. J . -This inven
tion has for its object to improve the constrnction of the delivery sponts 0 
thrashers and grain separators, so a8 to more thoroughly clean the grain 
before it Is delivered Into the receiving box or half bushel, and which shall 
be !imple in construction and convenient in use. Th6 spout is m ade with 
lianges along the upper edges of its sides to adapt it to be sUpped into & 
groove formed for It In the shoe of the machine, so that it may be shaken bv 
and with the shoe. The hottom of the spont Is made of wire cloth or per 
forated sheet metal, t o  form a screen through which the dust and line seed 
may escape, while the grain ptasses down the Scr een and escapes from the 
outer end of the spout. If the spout were left open, the part of the grain 
that feli upon it near its lower end would scarcely be screened at all. To 
remedy this a plate is placed, In the upper part of the spout near its lower 
end, to receive the grain and gnlde It to the upper p �rt of the screen, so that 
it may p ass over a longer portion of the screen. The outer end of the spout 
Is extended fOUrteen Inches and has a screen formed In or attached to the 
inner part of its bottom, of such a coarseness as to allow the grain to pan 
throngh, WhIle the straws, heads, etc . ,  which may be in the grain wiil slide 
over the screen and will drop from the outer end of the spout. 

BALING PREss. -Commodore J. Barney, of Rockport, Ind. -This Inven 
tlon has for Its object to furnish an Improved 'press for baling hay, straw 
cotton, and other substances required to be put up In bales, and which shal 
be simple in constructiont convenient in use, and e1fectj ve in operation 
enabllng the work to be done much quicker and consequently much cheap 
er tlIan when an ordinary baling press Is used. The upright frames, which 
form the baling box, are securely connecte d by cross bars between which 
the doors for the removal of the bale are placed. Two followers work up 
and down toward and from each other In th e baling box . .  To tbelr outer 
sides are pivoted, respectively, the Inner ends of bars, the out·er ends at 
wlllch are pivoted to levers. The outer ends of these levers are pivoted to 
the base frame and top frame near the outer vertical frame, and their Inne 
ends are connected by a rope arranged with suitable machinery for com 
preSSing them . By this arrangement the levers operate upon the follower 
in the mauner of a toggle j Oint, the barsJl!>mlng nearer and nearer to • ver
tical position; and thus acting with more and more power all the b ale b e  
comes more a n d  more compressed. 

PUNCH ANn DIE FOR FINISHING UMBRELLA STAFF COLLAR.-Rober 
Marshall, of Philadelphia, Pa .-The objects of this Invention are to lessen 
the hand labor now required to linish umbrella stali collars in the lathe 
and to �ecure their being made to a standar.d Size, which is accomplished by 
linishing the exterior of the casting in dies, and sizing .the hole by means of 
a painted mandrel rising through the lower die . 

SPADE. -.Teremy Lake and Andrew W. Elliott, of North Easton, Mass. 
This intention relates to a new spade which wlll enter the ground with 
gr:ater e ase than those now In use. A notch Is cut Into the blade of the 
spade at the middle, and extends from the lower edge about half way up 
the length of the blade. The blade has thus the shape 01 an Inverted let 
ter U. Its lower cutting edges may be slightly rounded, or straight. A 
spade tlIus made will, with less dlMculty, cut through the ground, and will 
crnmble the soil with less effort than·the full bladed spades, though it ha 
suJ!!clent snrface not to break the clods while it supports the same . 

SOLDERING TOOL .-John A. Tillery and Samuel A. E walt, Baltimore 
Md.-The inTention consists : 1st, in making a soldering tool adjustable 
radially :r"m a hlnge j oint, in order to adapt the same tool to be used with 
caps of varying size ; 2ndly, in moving said tool out and In, and lixlng it at 
the same time, at any point of adjustment, by means of a loop headed 
screw through which passes the holder. The advantages of this tool con 
sist : 1st, in the arc shape by which it can be seen at 8 glance what point h as 
been left unsoldered or imperfectly soldered. 2ndly, in the facility with 
which such detects can be remedied without removing the tool ; 3dly, lu 
the option that it allows of using elthor wire solder, or the cheaper drop 
solder, therebY saving one half the expense. 

ILLUMINAToR.-Chas. F. Jaco bsen, New York ctty.-The invention con 
slsts in combining glass plates, a lianged metalllc case, a :!Ianged metallic 
rim, two concave reflectors and a p air of burners� so as to form a new 
double night sign. By this construction the name of the business man and 
his speCial occupation or class of goods are displayed with great clearnes 
and the attention of the public unfailingly attracted. -

PLAJ<TER.-Weisel Beall, of Hainesville, W. Va. -l'hls;tventlon couslst 
in introducing certain mechanical elements int@ tie train of mechanism 
which connects the axle with tbe seed slide of a pldter, by wl,jlch the num 
ber of hills planted may be indicated on a dial with which it is combined 
This Implement is quite ingenious, bnt cannot be fUlly explained without an 
engraving and lengthy description . 

COTTON PLANTER.-John A. Pope and William L. D. Pope, of Charlotte 
N. C. -This Invention has for Its object to furnish an improved machine for 
planting cotton seed, distributing guano or other line fertlllizers, which 
shall b� simple in construction, convenient in use, and effective in opera 
tlon. Its principal features are the combination of a perforated platform 
plates and feeder within the hopper, together with a stirrer, by which the 
seed or fertilizer Is stirred up and made to p ass through the holes In the 
plates on its way to the discharge spout. The seed is covered by adjusta 
ble covering plows. 

REVERSIBLE SHADE FIXTlrRE. - Wllliam B. Hazzard, of Philadelphia, Pa 
-The obj cct of this invention Is to permit the adjustment 01 window shade 
in either direction, so that a shade can be placed opposite any one part of a 
window wherever it may be required. The invention is more particularly 
useful for photographic establishments, hothouses, etc . .  where the rays of 
Ught are to be controlled with great exactness. It consists in the arrange 
ment of a sliding spring roller supported on wire tracks and connected 
with a cord, whereby It can be drawn up, while the lower end of the shade 
has another cord, whereby it can be drawn down. 

CALENDAR. -Robert C. Ogden, o f � e w  York clty.-ThIS Invention relate 
to calendars which have a sheet, leaf, or tablet for each month, hinged or 
fastened together and to the back, so that any one month may be exhibited 
to view by dropping that or another leaf, sheet, or tablet down ; and It con 
sists in forming the hinge 0r connecting device of a single wire, bent at the 
ends Into loops of a peculiar lorm standing at right angles to the wire. By 
this construetion, the calendar will rest liatly against the wall when It I 
hung up, and the sheets can be attached and moved much easier than i 
plain rings were used. 
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BOOT FOR HORsEs. -Patr'ck Murray aud Frederick Koch, of Morrisania' 

N. Y. -This Invention has tor its object to provide a yielding but neverthe

less powerful boot for horses, whereby the muscles and tendons in the low � 

er limbs near the hoof will be protected. A strap is made of leather, or 

other suitable material, long enough to fit around the horse's leg, and as 

wide as the section to be protected is long. A cushion is tormed in the 

strap, and a section of rubber er other elUiyalent� elastic material also se·  

cured therein. The cushion, which is made of sUItable '80ft material, pro. 

j ects on the inner side of the strap, and is, by means· of the elastic, dra:wn 

against the portlon of tile borse's leg Which is exposed to the strain. Bemg 

thus held In contact with the parts most exposed, the cushion serves to brace 

or sustain such parts and protect them trom injury. The!trap is, b� buckle, 

button8, or otherwise , fastened around the ho.rse's leg . The elastIc makes 

it al so self sustaining. The device can also b e  used as an " interfering boot," 

to prevent the animals from injuring their limbs by striking them against 

One another. 

ApPARATUS FOR TEMPORARILY INOREASING THE PRESSURE IN GAS PIPES. 
-George S. Dunbar, at PittSfield, Mass.-This invention furnishes an im
proved device for attachment to the pipe leading from the gas holder to tbe 
street main, or from the street main to the building, to enable the pressure 
to be temporarily increased. The drip box or trap attached to the main 
pipe is provided with a valve and a compressing apparatus in the foll

.
owing 

manner : The end of tb e p art of the pipe that leads to the gas holder IS pro· 
vided with a valve which opens into the drip box. With the top of the drip 
box is connected au open pipe which p asses up the central part of a cup or 
receiver, in which is placed water or other liquid to serve as a seal to the 
open bottom of a gas holder placed in it. With this constructlo�, when the 
holder is raised, it will be filled with gas at the same pressure as it has in the 
main holder and in the pip es. When the holder Is forced d own, the gas In 
the holder will be forced out, closing tbe valve and temporarily increasing 
the pressure in the pipes, so as to ,operate as a device for llghting and ex
tinguishing stree' lamps and burners. 

DOOR CHECK .-Wllllam Overton Cl"ugh, of Lexington, Ky.-This inven· 
tion has for Its obj ect to furnish an improved device for checking a door 
when qpened, and holding it while open, so that it cannot Swing about and 
slam. The box or case of the device is made in two p arts. One part is m ade 
thick, and is recessed to receive a catch bar. The other p art Is made thin , 
and is designed to cover and protect the c atch b ar. The Inner enu of the 
catch bar is rounded oft, and fits into a round recess In the body of the thick 
part. Upon the forward side of the catch bar are formed two cat c,hes.  The 
forward Side of tbe forward catch is inclined, so that when the door strikes 
against It the catch bar may be pushed back, allowing th" door to pass the 
catch. The otber or rear projection Is i ntende<I to stop the door after it 
has passed the first catch. Upon the fo rward end 'of the catch bar is formed 
a toe piece, which projects tbrough a slot in the end ot the case, so tbat the 
catch b ar can be readily pushed hack with the foot to release tl> e door and 
allow It t3 be 016sed. The '��tch bar Is held forward by a coiled wire 
s pring. The case should have holes or lugs to receive the screws by which 
it is secured to the floor. Tbe door has a small metallic plate attached to It, 
projecting a quarter or half an Inch, which Is deSigned to operate upon the 
catch . This enables the hold, r to be made smaller, and consequently 
cheaper, than it could be if it had to operat e upon the body of the door It
self. 

LAND ROLLER.-Holloway W. Mattbews, of Frenchtowu, N. J .-This In
vention relates to a new manner ot connecting the b ack frame ot the third 
roller ,0 the main or front frame holding the two front cylinders of a land 
rolier . The object Is to permit the applicatiou of a limbered tongue, where
by much strain is taken from the horses' necks. An L shaped bar connects 
the front and back frames. This bar has a long horizontal arm which Is 
swiveled in the middle of the front frame, and extends backward under the 
middle of the back frame. A short vertical arm projects upward from the 
sariie, and is swiveled In the front of the back frame. This arrangement 
permits the frame to swing to either side on the short arm, and to incliue to 
either side on tbe lonl( arm, whlle vertically it Is rigi(Uy conneated with the 
front frame. Up and down the frames will swing as though the two were 
one. while iu every other direction the back frame has independent play. 
The tongue can therefore b e  blnged to the frame. 

, 

LIFTING JACK.-R. T. S.art and R. T. Smart, Jr.,  of Troy, N. Y.-This 
InventiGD. consists of a stand, of any suitable kind, with a long vertical slot 
in the upper part, and a series of transverse notches in one. side crossing 
the slot. A llftlng bar ; having one end fitted to work freely in the slot, is 
connected, by a pivot pin, with a pair of links, one on each side, which pin 
projects at each end beyond the links to lie in the notcbes. Tbese I!nks ex· 
tend downward in the slot, and through to the other side, and have a lever 
suspended in the lower ends by a pin projecting at the ends to bear against 
the Side of the stand, opposite the one having the notches, to hold the lever 
against being forced back by tbe weight. The short arm ofthe lever curves 
upward slightly, and is rounded and shod with a metal strap or plate to act 
against the lower side oC the lifting bar, which lies upon It. The hfting bar 
has a notch on the under Side, Into which the end ot the lever comes when 
tbe load has been lifted high enough, and by which the lever is locked self 
actingly, to sustain th,e load without other fastenings, but s� as not to pre
vent being unlock,ed or disconnected readily when the load is to be let down 
again by the raising of the long arm of the lever. The lifting bar and lever 
are readily adjusted to the hight of the axle or other load to be lifted by 
shifting the pin to the different notches. 

ASH SIFTER .-George F. MIllard, of PittSfield, Mass. -This Invention cou 
sists of a wide flat bottomed sieve, with oval sides and open top, suspended 
on a cranked shaft , which drops, through slots, from the top of a case into 
bearings in two sides of the case, low enough for a cover ot the case to 
close down and confine the dust while the sifting is going on. When tbe 
ashes are sifted out , the sieve is taken out of its case to empty the coal re 
maining in It. Tbe ashes which accumUlate in tbe bottom of the case are 
discharged through the top from time to time, as required, by turning the 
case over. The sieve is swung torward and back by the c·rank. and, by rea .. 
son of Its flat bottom and oval Sides, gives a quick forward and b ack mo · 
tlon to the contents, and as quickly arrests the same by the oval sides in a 
manner well calculated to do the work quickly. 

upon the bread with a drawing cut. The device may also be used for shav· 
Ing dried beef, which may be cut readily and quickly by giving the knife 8 
sawing movement. 

CAB COUPLING. -Courney S. Servoss , of Wilmington, N. C. -This inven
tion consists at a pair of jaws within the drawhead, closing together or 
nearly so behind their pivots by the action of spring. to engage behind the 
shoulders of the coupling bar, which couples with them self actingly when 
the head and shoulders are forced in beyond the end of said j aws. These 
j aws are so pivoted Incavities in the drawhead that the drawing force is 
expended on said cavities anol not on the pivots of the j aws, and they are 
provided with arms projecting through slots in the sides of the drawhead, 
which are acted on to open the j aws and uncouple the car by: inclines on 
vertical bars hanging Qne on each side ' of the drawhead from a. cross bar, 
to wbich a lever is attached extending toward the side of the car, where 
it can b e  reached without entering b etween the cars ; and this cross head 
rests by a vertical rod on the end of the coupler to hold it level to enter the 
drawhead of another car ; also, to cause the uncoupling of the cars solfact· 
ingly in case one runs off. 

BALANCED SLIDE VALVE.-'-Charles H. Hutchinson, of Concord, N. H. 
This invention relates to that class of balanced valves which are made in 
two parts, one working on the valve seat and tbe other on the under �ide of 
the top of the steam chest, to prevent t'oo much down pressure, and one of 
the parts working in and out of the other steam tight. The first part of the 
invention conSists In having the part. of the valves thus working together 
of rectangular form, corresponding to tbe flangll,S, so that the down press
ure will be alike throughout the valve from ertU to end. Tbe second part 
consists of 'a novel arrangement of the parKing for said parts, whereby It is 
adapted to such forms, and may b e  accurately fitted in a Simple and econo 
mical manner ; and the third p art consists of the application of an exhaust 
valve, which opens to withdraw the steam from the Interior space of said 
slide valve in case the packing leaks , but which closes when steam is shut 
oft" and the engine continues to run. 

TOBACCO Box.-Wilson C. Thomas and Edwin T. Pilkinton, Richmond, 
Va.-The Invention consists of a tobacco box having body formed of a 
cylindrical sheet of ISinglass, and bottom and top of stiff p aper, flanged so 
as to embrace and support the body. It forms a box cheap, easily made, and 
yet strong enough to bear handling and transportation. 

SOLDERING IHoN. -Herrman S .  Saroni, Cincinnati, Ohio. -The invention 
consists in prOViding a soldering iron with a hydrocarbon reservojr, a 
vaporizer, a combination socket, and means for expelling the fluId in the 

"reservoir by elastic force. 
SOLDERING IRON.-John A. Tillery, B altimore, Md. -The inventlou con· 

sists in centering the soldering tool with a rod wblch has an end tube pro 
vided with " side aperture, so tbat while the soldering tool is itself enabled 
to move In a perfect Circle, the air frOil. within the can can still freely 
escape. 

PRRPARING HORSE RADISH.-Joseph D .  Husbands, Jr. , St. Louis, Mo.
This invention consists of a new article of manufacture for food, mediCinal, 
and other purposes, the same beIng desiccated and powdered horse radish, 
eitber alone or In combination with other condiments of salt, pepper, mus· 
tard, Qr spices, or other articles'that will iml1rove its flavor. The roots are 
desiccated In any approved way, and then ground or pulverized by any 
approved means, and packed togetller with the said condIment. or not, 
as wanted . 

WASH BAsIN.�ordan L. Mott; Mott Haven , N .  Y. -This invention con· 
sists of a water closet and wash basin eombined in one apparatus for use in 
prisons. The water closet basin and the wash basin are hinged together so 
that tbe wash basin rests on the top at the water closet basin and forms the 
cover thereof when in the position for washing ; but when the water closet 
basin Is to be used, the wash basin swings up and backward. This plan is 
calculated to economize considerably in the cost of plunlbing, and simplifies 
the apparatus considerably, which Is desirable for prisons and institutions. 

PIPE WRENCH.-Wil1iam C. Westerfield, Fairbury, Ill.-ThIS inventlOn 
relates to a new self acting wrench for eylindrical bodies, and consists in the 
combination of serrated j ointed j aws with a slotted shank in the operating 
lever, wherein the end of one of the j aws is allowed to slide and to thereby 
obtain tbe desired self adjustment. When the lever is- moved upward it 
brings the serrated inner faces of the j  aWi nearer together, thereby gras �ing 
whatever object is between them, be the same cylindrical or of other torm. 
The motion being continued, the ol;),ject will be turned with the.lp.strument, 
as intended. When the instrument is reversed, it will operate whe.!.:1;he lever 
is swung downward. The Invention is also applicable to tile mOving of 
railroad cars and other purposes. 

BABY WALKER.-George Euell, Guttenburg, N .  J. -This invention relates 
to a new construction of baby walker, and consists in making the same of" 
two jointed annular frames connected by upright stays. Euch of the rings 
is made in two equal parts, that are hinged together and locked at their 
opening ends by suitable spring catches. The lower flng is supported on 
legs which are rigidly conn�cted with It, and wbich may also extend up to 
the upper ring. Caster wheels are applied to the lower ends of the legs. A 
handle, cushioned at the- ends, is applied to the upper ring. A seat is can 
neeted wlth the lower ring, and made vertically adjustable, by means of a 
screw, to the size of the cblld. The rings are swucg open whenever the child 
is to be inclosed, and are then locked together, confining the child, but 
allowing It full freedom of motion and action. 

M.o.RKING POT.-Jerome L. Tarbox, New York city.-This invention has 
for its obj ect to furnish an improved marki�g Cjlp, and is so constructed as 
to serve as a can for the ink and a cup for ma,tllklng. Over the ink reservoir 
is a sponge compressed between t wo perforated metal plates . On this the 
brush may be rubbed when required,while the superflnous ink flows through 
into the reservoir. It is a convenient article . 

LAMP SNUFFE" Al\D EXTINGUISHRR.-Marcus L. Battle, of Bainbridge, 
Ga.-This inventioq consists of a snutHnll blade, which is mounted on the 
top of the vertical pOrtion of a cranked wire pivoted near one of the nar
row sides of the wick tube" ih the vertical plane of the largest diameter of 
said tube, and having a handle portion projecting outward from the base ot 
the lamp top for swinging the blade over tbe top of the tube and back again 
for snutHng it wben requirM ; the wick being first drawn down slightly, so 
that only the completely burned portion will be snuffed off. The extin
guisher consists of a little plate hinged to the rear of tbe snutHng plate, 
and curved on the other edge, so that when the snuffer plate is  moved over 
the top of the tube it will swing upward, unobstructed by the cone of the 
burner, to the. horizantal plane of the snuffer and be moved over the tlame 
so as to extinguish It ; and wh�n the snuffer is moved b ack the said extin
guisher will swing down again, so as not to strike against the cone or the 
supports thereof, and tbereby obstruet the complete withdrawal ot the 
snuffer. 

FusE .-George F. James, Manchester, England.-This invention relates to 
an improved fuse and a machin.e for makIng it, which cannot be explained 
in detail WIthout tbe aid of a drawing. A machine similar to the ordinary 
ciroular braiding machine Is employed, and is supplied with a hollow cen
tral spindle, above which Is a self acting feeder for plaCing the powder or 
other explosive compound In the Interior of the brai<l. The work Is drawn 
down the hollow spindle, instead of being passed upward as in ordinary 
braiding. 

SrllAM GENERATOR.-William V. McKenzie, Rahway, N. J.-This inven· 
tion conSists of a vertical cylinder boiler with vertfcaI flues mounted in a 
sheet metal cyliudrlcal shell with a furnace below ; the cylinder is larger 
than the water boiler, so as to have an annular fire space surrounding it ; 
the shell is jacketed on the sides above the surface and at the top, to econo
mize the heat ; the whole constitutes a Simple, cheap, and efficient portable 
steam generator for cooking food for stock, and for other purposes . 

HA.N1>LE STRAP FOR TRAVELING BAGs. -Arthur Alexandre, New York 
citY.-This invention has for its obj ect to fUrnish an Improved fastening for 
the handle strap for which letters patent were granted to the same inventor 
September 26, 1871. The strnp is secured to tbe b ag by rings, and Is long 
enough to pass over the shoulder. In the center is a short length of 
strap to make tbe handle part tbicker, and at each end of the thickened 
part Is secured a short strap at right angles to it. Tbe end parts of the long 
strap are doubled and carried through the rings up to the middle, forming a 
triple ply. The short straps are then passed round the long strap and fast 
ened by eyelets to buttons on the long strap. To change the stlap from a 
hand strap to a shoulder strap, all that is necessary is to unfasten the fasten
ings, when the weight ot the bag will draw the lolds of the strap through 
the rings, and expand it to its entire length. 
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Practical Hints to Invontors. 
MUNN & co., P
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e SCIENTIFIC AMERICAN 
1: have devoted the past twenty· five years to the procuring of Letters 
Patent 1n this and foreign countries. More than 50,000 inventors have avail .. 
dd themselves of their services in procuring patents, and many millions 0 1 
dollars have accrued to the patenteefi whose specifications and claims they 
lIave prepared. No discrimination against foreigners ; sub] ects ot all coun
riea obtain paten-ts on the same terms as citizens. 

How (Jan I Obtain a PatenC " 

the closing InqUIry iu nearly every letter, :lescriblng some invention 
which comeS to tbis otHce. A po8itlve answer can only be had by presenting 
a complete appllcatlon for a patent to the Commissioner of Patents. An 
appllcation consists of a Model, Drawings, Petition, Oath, and full Specifica
tio n. Various otHclal rules and formalities must also be observed. Tile 
eff,.ts of the inventor to do all this business himself are generally without 
SU0cess. After great perplexity and delay, he is usually glad to seek the aid 
of persons experIenced In patent bUSiness, and have all the work done over 
a •• In. The best plan is to solicit proper advtce at the beginning. It tne 
partles,,,consulted are honorable men, the inventor may safely confide his 
ideas to them : tbey will advise whether the Improvement Is probably pat
entable, aud will give him all the directions needful 00 protect his rights, 

How (Jan I Bellt Secure My Invention " 

This Is an inquiry which one inventor uaturally asks another, who has had 
so :ne experience In obtaining patents. His answer generally is as followl 
QJ.d correct : 

:i}onstruct a neat model, not Olver a foot in any d1meneion-smaller If pos
sible-and send by express, prepaid, addressed to M UNN & Co., 37 Park Row 
New York, together WIth a descriptIOn of its operation and merits. On re
ceipt thereof, they will examine the invention carefully, and advise you as to 
its patentability, free of charge. Qr, if you have not time, or the means at 
hand, to construot a model, ma.ke as good a Pen and ink sketch at the im .. 
pr9vement as pOSSible, and send by mail. An answer as to the prospect 01 a 
patent will be received, usually by return of mail. It is sometimes best to 
nave a search made at the Patent OtHce ; such " measure often saves the cos · 
of an applicatiou for a patent. 

Preliminary Examination. 

In order to have such search, make out a written description 01 the inven -' 
tIon, in your own wordS, and a pencil, or pen aud ink, sketch. Send these 
with the fee of $5, by mall, addressed to MUNN & Co., 37 Park Row, and lu 
due time you will receive an acknowledgment tbereof, followed by a writ
ten report In regard to the patentabilitY of yonr improvement. This specl&1' 
search is made with great care, among the models and patents at Washing
ton, to ascertain whether the improvement presented is patentable. 

To Make an Application Cor a Patent. 

The applicant for a patent shOUld furnish a mOdel 01 hiS Invention, If sus
ceptIole of one, although sometimes it may be dispensed with ; or; if the in ... 
vention be a chemical production, he must furnish samples of the ingredients 
of which his composition consists. Tbese should be securely packed, the 
nventor's name marked on them, and sent by express, prepaid. Small mod .. 

els, from a distance, can often be sent cheaper by mall. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the or
der of MUNN & Co. Persons who live in remate parts of the country can 
usually purchase drafts from their merchants on their New York corres
pondents. 

(Javeallll. 

Persons deslrlug to file II caveat can have the papers prepared In the short
est time, by sending a sketch and description of the invention. The Govern. 
ment tee foi'a ""veat is $10; A pamphlet of advice regarding applications 
for patents and caveats is furaished gratiS, on application by mall. Address 
MmlN & Co., 37 Park Row, New York. 

Rellllsue •• 

A reissue is granted to the original patentee, his heirs, or the aSSignees C f 
the entire interest, when,"by reason of an insufficient or defective specifica
tion, the original patent is Invalld, provided the error has arisen from Inad
vertence, accident, or mistake wbtllou, aI1Y fraudulent or deceptive I nten
tion. 

A patentee may, at biS option, have in his reissue a separate patent tor 
eacb distinct part of the invennron comprehended In his original application 
by llajoJiIlg the Dequ.lred fee In each c",se, and comnlying with the other re

i qui'remonm of the '.aw, as In origiual applications. Address MUNN & Co. 
37 Park Row, Ibr full particulars. 

Trademark •• 

Any person or flrm domklled in tbe United States, or any firm or corpor a 
tion residing i n  any foreign country where similar privileges are extended 
to citizens of the United States, may register tbeir ( hslgns and obtain pro
tedtion. This is very important to manufacturers in this country, and equal .. 
ly so to foreigners. For full particulars address MlJNN &i Co., 57 Park Row 
New York. 

Design Patentlil. 

Foreign deSignerS and manufacturers, who send goods to thiS country, m al" 
secure patents here upon their new patterns, and thus prevent others from. 
fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or' 
alien, tor any new and original design for a manufacture, .bust, statue, alto .. 
relievo, or bas relief; aJ!y Dew and original deSign for the printing of wool .. -
en, silk, cotton, or other fabrics ; any new and 0riginal impreSSIOn, orna .. 
rnent, pattern, prInt, or picture, to be printed, p ainted, cast, or otherwise: 
placed on or worked Into any article of manufacture. 

Design patents are equall,y as important to cltlzens as to foreigners. For' 
tull particulars s(U!,l\ for pamphlet to MUNN & CO., 37 Park Row, New York. 

Rejected (Jaselll. 

R�ected cases, or defective papers, remodeled for parties who have made 
app11catlons for themselves, or tbrough other ageuts. Terms moderate . 
Address MUNll & Co., stating particulars. 

European Pate ntlil. 

MUNll /I; Co. have sollcited a larger uumber of Europeau Patents than 
any other agency. They have agents located at London, PariS, Brussels 
Berlin. and other cbief cities. A pamphlet, pertaining to foreign patents 
and the cost of pro cur lag patents In all countries, sont free. 

MUNN & Co. will be happy to see Inventors in person, at their "mce, or to 
advise them by letter. In all cases, they may expect an hones, opinion. For 
such consultatlons, opinions, and advice. no charge 18 made. Write plaiD ; 
do not use penCil, nor p ale Ink : be brief. 

BREAD CUTTER.-Samuel H. Martin aud John S. William., of Mount Ver
non. N. Y. -Tbis invention has for its object to furnish an Improved bread 
cutter, simple in construction and effective in operation, enabling the fresh
est and softest loaves to be easily and smoothly cut, and which may be also 
used to contaIn knives, forks, spoons, or other articles required about a ta
ble ; It consists of a rectangular box, which is divided into three compart. 
ments by partitions. The rear partition extends up to th e top of the box, 
and to Its upper edge is attached a narrow board, to the edges of which 
Bre hinged the covers. To the front cover, near its rear or hinged edge, is 
attached a flange to rest the loaf of bread against while being cut. In one 
side of the box is formed a narrow compartment te receive the knife, the 
edge of which is concav6d. To the forward or frec end of the knife is at
tached the handle by which it is operated .  The rear end of the concave 
edge of the knife is made with a sharp angle, which may be forced through 
the crust In beginning the cut. The rear end of the knife is made wide, and 
to the opposite sides of Its lower part are pivoted the lower ends of two 
shortlparallel bars, the upper ends of which are pivoted to the sides of the 

o ards tbat form the knife c ompartment or slot near their upper edges. 
This constrnction gives the kmfe a free movement, enabling It to operate 

RAILWAY Tue.-Edward J .  Fenn, of Medina, Ohio.-This invention has 
for its object to furnish an improved railroad tie, which shall be so con
structed as to form a continuous road bed, which shall be stronger and more 
durable. than ordinary and form a smoother track ; it consists In the con
struetion followlllg :  Two inch planks of the length of ordinary ties are 
set on edge and arranged in pairs, the ends of the planks of e ach pair being 
securely bolted or spiked to the opposite sides of blocks twelve inches long. 
The outside planks of each adj acent pair are bolted or spiked to the opposite 
sides of blocks eighteen inches long, which are arranged upon the line of 
the ralls, and are designed to have the railS bolted to them. This tie would 
have much more ground surface than the ordinary tie, and wonld conse. 
quently be much less llable to settle or get ont of place. 

All business committed to our care, and all oonsultatlons, are kept 8ecrel 
and 8trlctlll canJ!dential. 

In all matters pertaining to patents, such as conducting Interferences 
procuring extep.sions, drawing aSSignments, examinations into the validIty 
of patents, etc., special care and attention is given. For Information, and for' 
pamphlets of instruction and advice, 
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19.Il1NN &; (JO., 
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a ,  Park Row, New York. 
Ol"FICB IN WASHINGTON-Voruer J!' aud 7" h  .'ree' .. OPP08it Q 

l'ateDt OIIoe. 

© 1872 SCIENTIFIC AMERICAN, INC



Jritutifie 
[OmFlClA.L.J Ice tongs. E . Bacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.012 

Iron. process of preserving. W. H. Sterling . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.909 

I f 
Iron . rednclng the ores of. T. S. Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.922 

ndex 0 Inventions Iron and steel from Iron sponge. manufacture of wrought.T. S. Blair 126.928 
Iron sponge. T. S. Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.924 

For which Letters Patent of the United States Klln. H. Aken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.007 
Knobs to their spindles. attaching. GllI and Baker . . . . . . . . . . . . . . . . . . . . . 127.046 

were granted Knobs to their 'plndles. attaching. E. M. and J. E. Mix . . . . . . . . . . . . . .  127.089 
Lamp cooking apparatus. J. G. Covey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126.874 

FOR THE WEEK ENDING MAY 21 .  1872. AND EACH Lamp. hydrostatic. E. D. KendalJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.067 
Lamp. Sllber and WhIte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 127.108 
L amp. hyCiroBtatic safety. H. S. Whlt1leld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  121.004 

BEARING THAT DATB. Last. sboe. W. J. B. Mllls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126.896 
Latch. door. S. W. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.907 
Leather. m9de of covering rounded articles with. J. H. Osgood . . . . . 127.098 

Acid. manufacture of sulphurous. N. P. Aken . . . . . . . . . . . . . . . . .  ' . . . .  127.008 Lightning rod. J. M. Mott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  127.094 
Air. apparatns for carbureting. H. G. Dayton . . . . . . . . . . . . . . . . . . . . . . . . . .  127.081 Lock. permutation. J. T. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.117 
Auger. eartb, X . Earle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.941 Loom. J. HllI.l.y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.055 
Bag holder. Vance and Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.122 Medical compound. W. H. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.01 4 
Bath ap paratul. medicated. J. Davenport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126.878 Medical compound. H. D. and I. D. Jewett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.060 
Bayonet scabbard. E. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.104 Medical compound. G. D. H. Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.882 
Bed bottom. spring. D. McMurchy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.977 Medical componnd or bitters. J. Frechette . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 126.948 
Bed bottom spring, L.  Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.057 Medical compound. J. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.005 
Bed bottom. G. D. Leonar d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.970 Metal bars. macWne for npsetting. A. Kloman. (reissue) . . . . . . . . . . . . . .  4.911 
Bed. sofa. M. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  127.029 Meter. water and gas. A. and W.  Guthrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126,951 
Bedstead.  Invalid. C. G. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  127.070 Meter. wa.ter. E. Marsland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  126.974 
Bell . gong. etc. , striking apparatus for. C.  and G. M. Steven . . . . . . . . .  126.992 Meter. water. H. Olney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...-:--:. . . . . .. . . . . . . .  126.981 
Bell shifter. W. H. H. Slsum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.109 Mllk cooler. E. L .. Matteson . . . . . . . . . . . . . . . . . . . . . . . . .  :,-; ; : . . . . . . . . . : . . . . . . .  127.081 
Beton. hydraulic. J. Drovet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.940 Mill. feed. G. W. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�6.883 
Bil liard cushion of rnbber and ,.-utta percha. J. Mnrphy. (reissue) . . . .  4.912 Miter box. C. Caton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.878 
B lind for house. Inside. Wright and Thompson . . . . . . . . . . . . . . . . . . . . . . . . . .  127.006 Mop head. A. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.087 
]3oat. machinery for propelling. E. Savage . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.906 Packing. manufacturing India rubber piston. I. B. H arris . . . . . . . . . . . . .  126.958 
Bolt for barn door. etc. W. Carapbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.024 Packing for steam engine. mannfacture of, J. Glannlng. (reissue) . . .  4.907 
Book holder. C. Phelp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126,901 Packing for journals. lubricating. J. T. Robinson . . . . . . . . . . . . . . . . . . . . . .  126.987 
Boot j ack. H. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.876 Packing. piston and valve rod. G. Tet1er and C. D. B. FIsk . . . . . . . . . . .  126.997 
Boo ts and shoes, heel for. I.. Banister . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.018 Paste. preserving and making, G. G. Noah . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  127.097 
B o ots and sboes. manufactnre of heel stllfener for. J. R. Moffitt . . . . . .  127.09) Pavem.nt. wood. M. Flanigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 126.881 
Boring machine. earth. C .  Vernier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.124 Pen holder tiP. :O: M. Somers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  127.118 
Borltlg machlne.  C. K. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126,9112 Pencil. lead. T. H. Mull.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.980 
Bracket. stair rail. J.  C; KeJley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  127.066 PhotographiC lens, R. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.979 
Brass or alloy of copper to Iron or steel. welding. G. R. Meneely . . . . . 126.894 Pipe  elbows. machine for making. L. C .  Goodale . . . . . . . . . . . . . . . . . . . . . .  126,88! 
Brick klln. S: M. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12�.050 Piping. machine for making, J. Ayr es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.864 
Bridge and other strnctures. A. Bonzano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.017 Plane. liench. M. Chittenden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.026 
Brush holder, dust pan. W. M. Conger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.981 Planter. seed. A. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . .  126.985 
BrUSh. dust. G. G. Finn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  126.945 Plow. draft attachment to. S. H. Dalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.984 
Buckle. belt. P . M. Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.(H8 Plow. B. F. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.865 
B nckle, tug. J. C.  Harrows . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  126,920 I Plow. J. S. Hall . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.952 
Bug coJlectoI . poq,to. R. I'. Main . . . .  ;:: . .  : . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.079 Plow. wheel. W. C. McCook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.976 
Can. paint. J. F. Drummond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.084 Plow. H.  B . Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.110 
C an. transpor<atlon 011. J. C. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.092 Poke, animal. I. W. Sherwood . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121.107 
Car starter. W. M. and W. E . Stratton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.998 Prlnter's block. use of caselne for making. T • •  1. Denne . . . . . . . . . . . . . . .  127.082 
Car coupling. H. E.  Marchand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.978 Prunlnlr shears. D . Keethler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126,888 
Carhnreter. J. B. Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.089 Pump reel . sand. H. T. Hunt .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.058 
Cards. mounting for show. B. T. Harrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.885 Pump. steam vacuum. J. M. Morehead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.898 
Calrlage spring supporter. N. A. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.096 Pump handle bracket. D. S. Messler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.087 
Carriage wheel. J. A. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.068. 127.064 Puachlng machine. O.  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.112 
C arri age propeller. G. T. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126,900 Rack. clothes and hat. O. l!'. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  127,022 
Carriage seat. S. P. Grab am. (reissue) . . . . . .  . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . .  4.908 Raaor strop. S. M. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 126.870 
Carriage axle. gage for setting. L.  Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.995 Reel. velvet. P. Jilrgens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.967 
C artridges. etc . . implement for loading. H. B. Hooker . . . . . . . . . . . . . . . .  126.962 Roaster. colfee. G. W. Merrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.036 
CartrIdge shells. die for making. J. Gardner . . . . . . . . . . . . . . . .. . . . . . . . . . .  126.949 Rope. machine fOI' untwistIng and carding. J. Blick . . . . . . . . . . . . . . . . . . .  126.868 
Carving machine. B. J. Tayman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.994 Rope band. coupllnl( for. iI. Babcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.918 
Cement manufacturer of hydraulic. D. O. Saylor . . . . . . . . . . . . . . . . . . . . . .  126.989 Sani and gravel separating machino. N. J . Keller . .  ; . . . . . . . . . . . . . . . . . .  126.968 
C ilair back. and cradlQ end. T. W. Moore . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  126.978 Sash holder. A . Maxwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.891 
Cilair. easy. D. S. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.9&1 Sash holder. W. Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.100 
Chair seat. G. Gardner . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  127.044. 127.0' 5 Sash balance. B .  Frazee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.947 
Cbalr. fOldlng ro�klng. C. K llnk . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126,969 Sash holder. r. B uckman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  126.872 
Churn. R. D aniels . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.080 ·Sa4b;·holder. C. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.027 ' 
Cigar machine. R. W. Heywood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  126.560 Stw. teeth. clrcul,ar. N. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.061 
C igar mold. machine lor making. M. H. Helmerdinger . . . . . . . . . . .  ; . . . .  126.957 Saw mlU •

. 
N .  Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.062 

Clamp. J. F. Metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.896 S,;w, pulley for band. W. H. Doane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.083 
Clothes. device to aid In Ironing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126,91� .  Saw mill. dog for. D. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . .  ; . . . . . . 126 980 
Column. wrought iron. A. Bonzano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.019 .  Sawing machIne. Schaumloe1fel and Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127;106 
Compound for sewing machine. lubricating. P. Held . . . . . . . . . . . . . . . . . .  126.887 Saws. machine for dreSsing the teeth of circular. J. Lough . . . . . . . . . . .  127.078 
Compound for the cnre of cbolera In hogs. etc • • J. and M. J. Holton 126.961 Screen frame for window. J .  Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.966 
Corn sheller. F. C.  Whiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.127 Sewing machine.  treadle for. G. Lowden . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  126.889 
Corn sheller and separator. B. and D. H. Harnish . . . . . . . . . . . . . . . . . . . . . .  127.051 Sewing machine. J . Spel�s . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.114 
Countersink. L. H. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  126.968 Sewing machine. A. Stocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.911 
Crockery ware. heaied molds for forming. Leak. :M:oore. and Taylor 127.074 Sewing machine. ruffier lor. E. J. Toof . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  126.918 
CrutCh. L. Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.028 Sewing machine. motor for. C. L. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.129 
Cultivator. A. B. Springsteen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.991 Sewing macWne case. G. Hecke! .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126.956 
Curtain cord clamp. G. W. Bishop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.016 . Sewlng maclIlne. corder for. H. Horn (relssne) . . . . . . .  . . . . . . . . . . . . . . . . .  4.909 
Door securer. ,s . A. Poo! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.908 Sewing machine. W. G. Beckwith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  126.9 .1  
Drill. chuck for holding. W. X. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126,910 Sewing maChine. bobbin winder for. G. A .  Brady . . . . . . . . . . . . . . . . . . . . . .  126.925 
Drilling machine. W orcester and Prentice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.132 Sewlllg machine. corder for. Price and Harris . . . . . . . . . . . . . . . . . . . . . . . . . .  127.108 
Drop light coupling. R. L . Roeschlaub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.105 Se)Vlng machine. hemmer for. S. A. Gage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.043 
Dye from anil!ne.  manufacture of. R. Pinkney . . . . . . . . . . . . . . . . . . . . . . . . .  127,102 Sewinlr machlne. tuck marker tvr . R. G. Bush . . . . . . . . . . . . . . . . . . . . . . .  ; . .  127.023 
Dynamometer. recording. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.0. 8  Sewing machine.  thread cutter for. M. Harris . . . . . . . . . . . . . . . . . . . . . . . . .  127.058 
E at. apparatus for applying medicines to the. S. Van Etten . . . . . . . . . .  127.123 Sewing machine. hemmer and tucker for. W. N. Martin . . . . . . . . . . . . . . . 127,080 
Electrical spark. apparatus for lighting gas by. J. Vansant . . . . . . . . . . . 127.000 Sheave for wire rope. R. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.971 
Elevating material for bnlldlng. apparatus Cor. M. F. Lyons . . . . . . . . . 126.690 Shoes. machine for goring. C. D.  Bigelow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.015 
Elevator. Darling and Bones . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  126,985 Shoes. manufacture of. J. E . Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.054 
Elevator. Ice, T. c:. W olking . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 127.181 Signal box. 1lre alarm. G. Floyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,041 
Elevator and carrIer. hay. J. H. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.003 Signs illuminating C F Jacobsen 127 059 
ll:ngine. relief valve for fire. A. F. AlIen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.009 SkaU�g Wand K S To dd 
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E oglne. oscill ating valve for steam. W. B. Kenneday . . . . . . . . . . . . . . . . . . 127,069 Soda water apparatus. attachment to. M. S. Andrews . . . . . . . . . . . . . . . . .  127.917 
Engine. etc • • circulation valve for steam. R. Pallett . . . . . . . . . . . . . . . . . . . 1!l6 .982 Soldering Iron. H. S. Saron!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . .  126.905 
Engine. piston rod for steam. J. F. ' Carll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.025 SolderinI tools. heating plate for heating. L. McMurray . . . . . . . . . . . . . .  127.0&4 
Equalizer. three horse. A. L .• G. J. , and T. N. Thomas . . . . . . . . . . . . . . . .  125.998 Soldering tool. J. A. Tillery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.119 
Eyeleting machine. J. E.  Wiggin . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . 126.916 Soldering tool. Tillery and E walt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.120 
Fancet. H. G. Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127,128 Sales from sides of leather. method of cutting. S.  Boyd . . . . . . . . . . . . . . . .  127.020 
Feed box and stanchion. combined. W. I. and J. W. Harris . . . . . . . . .  : 126.886 Spark arrester. J. R. Moffitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.091 
Fence. A. A. Garver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.950 Spinning frames. tool for groovlnlr the rings of, C. E. Trowbridge . . .  127.121 
Fence wire stretcher. D . J. Denmark and P. P. Hill . . . . . . . . . . . . . . . . . .  126.989 Stalk chopper. A. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.986 
Fence. E. Kyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .. . . . . . . . . . . . . . . . . . 127.071 Stand. pickle and cruet. T " Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.078 
Fence post. H. S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . 127.099 Steam trap. J .  M. Morehead . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.899 
Jj·ence. 1lood. W. R.  McFarland . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  127.088 Stone. etc . • rotary cutter for molding. R.  Ardrey . . . . . . . . . . . . . . . . . . . . . .  127.011 
Fertlllzer. J. P. Crutch1leld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.988 Stool. folding. C. B. Turnbul! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.914 
Fertilizers. etc . • treatment of phosphates for. N. A. Pratt & G. Le wis 126,904 Stove. heating. E. B . Smith� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.990 
Filter. J. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.926 Stove pipe 1ltter. W. Volk . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  127.001 
Fireplace. damper for. J. Bridgham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.927 Swing. baby. Wygant and PRullson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.184 
Fire kindling. J. W. Kenneday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127,06S Table rail. extension. L . Lotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.972 
Fish 'or wood. process for preparing. I. L. Stanley . . . . . . . . . . . . . . . . . . . .  127.115 Telegraph. printing. J. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.111 
F lour bolt. Davies and Gerrard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.936 Thrashing and separating machine. field. J. G. Mehler. Jr . . . . . .. . . . . .  126.897 ' 
Fork. horse h ay. J. R. Benedict . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  126,866 Tiles. machine for 1lnlshing drain. A . L. Brown . . . . . . . . . . . . . . . . . . . . . . . .  126.929 
Fnrnace, rotary puddling. J. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126.987 Tilting machine. B. Mathews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126,975 
Furnace. steam boner. M. A . Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126,946 Tin SCrip.  utilizing. E. Hirschberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,056 
Furnace. boller. H. R. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126,965 Tobacco box. Thomas and Pilkinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127 .118 
Furnace and cooking stove. heating. B. McConnel! . . . . . . . . . . . . . . . . . . . 127.082 Toy pistol. Haviland and Guon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.954 
Gas. apparatus. sealing dip pip es of. J. R. F arnum . . . . . . . . . . . . . . . . . . . .  127.085 Trunk fastener, B. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,010 
Gate. H. Brouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.928 Trunk. device for locking and strapping. J. K. M ayo . . . . . . . . . . . . . . . . . .  ' 126.892 
Gate. N. B. Helm . . . . .  ; . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.958 Tubes. blast device for fac!lltatlng the weHling of ends for .  J.Doyle 126.880 
Gin saw teeth. manufacture of cotton. T. C. Craven . . . . . . . . . . . . . . . . . .  126,875 Tunne11lng machlne. A. W. Von Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.125 
Grain binder .N. B. Fassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127,036 Tnrntable for changing car truck. Newberry. Dean. and McMillan 127.095 
Harvester. N. A. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126,919 Turntable for pivot bridge. A. Bonzano . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . 127.018 
Harvester. S. Crawf�rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126,982 Tweer for forge. etc . •  water. J. Frearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.042 
Hay gatherer. A. S "rean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.116 Type setting machine. J. W. Farnham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 26.\'44 
Heater for steam boiler. feed water. J. Rodgers . . . . . . . . . . . . . . . . . . . . . . .  126.988 Valve. flexible Up fOl'illed.  E. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127,088 
Hitching post. J. Melcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.085 Vapor from.hydrocarbon.  burning. J. Kidd. (relssne) . . . . .  . . . . . . . . . . . .  4.910 
Hoe and rake. combined garden . G. W. Lockwood . . . . . . . . . . . . . . . . . . . .  127.077 Vehicle. spring coupling for. H. P. Dolson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126,879 
Hoisting apparatus. F. H. H.mbleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.049 Vehicle. 1lfth wheel for. S. Moreland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12'7,098 
Hoop poles. machlae for splitting. J. Penney . . . . . . . . . . . . . . . . . . . . . . . . . . .  126 .988 Ve.seUn port. method of ballasting. Demartini Bnd Chertlzza . . . . . . . 126.938 
Horse power. H. B. Larzelere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,072 Vessel. mast and spar for. W. T. Grllfenberg . . . . . . . . . . . . . . . .  · . . . . . . . . . . . 127.0,17 
Horse power. O. O. btorle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.912 Wagon. spring s e at for. G. W. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126.867 
Herse·s tai!. protector for. C. A.  Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.00J W·agon.  end gate for. C. W. Falleck . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126.9l8 

Wagon axle. H. T. Briggs . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.021 
Wagon brake lock.  S. S. Hurlbut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126.96! 
Washstand and writing desk. combined. J. J. Arnaud . . . . . . . . . . . . . . .  126.868 
Washing machine. M. F. McIntyre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126,8P8 
Washing machine. J. K. Leedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.<il5 
Washlng .machlne. N. T. Worthley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.186 
Washing machine. E. Wl!lcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.130 
Washing machine. W. F. Harper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.052 
Watcb. dust protector for. P. M. St. tzell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.9G9 
Water main. tap for. J. F. B rie:l . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  126,868 
Water meter. W. O . Wake1leld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,126 
Water wheel. E. G .  Llbby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "127.076 
Water wheel. W. ca. Terry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126.996 
Water wheel. W. A. Cro well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126.877 
Wbeelbarn ow. dumping, G. H. Kanmacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.065 
Whip socket. M. Flannigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127.040 
Whip socket. C. A. Flesche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127,135 
WlndIl!I).l. E. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  126,955 
Windfulll. Buck and Smith . . • . • . . . • • . • • • • • . . • . • • • • . . . . • . . . . . . • . . • . . . . . . • .  126 ,871 
Zinc. forming stamp ed articles from sheet. A. T. P ,rklns . . . . . . . . . . . . 127.101 

DESIGNS PATENTED. 
5.860.-CARPET. -J . B arrett. New York cl�y. 
5.861. -SEWING MACHINE B:rI:D. -W .  G. Beckwith. Newark. N. J. 
5,862 .-CARPET. -E. Demonssy. Paris. France . 
5,863. -COOKING BANGE. -J. Magee, Chelsea, Mass. 
5.8M. -OIL CLOTH.-C. T .  and V. E.  Meyer. Lyon's Farms. N .  J.  
'5.865 to 5.872. -FLoOR CLOTHS . -C .T. and V .  E. Meyer. Lyon·s ,Farms. N. J.  
5.878.-TEA SERVICE. -W. Parkin. Taunton. M ass. 
5.874 and 5.875. -HITOHING PO.T. -R. Wood. Philadelphia. Pa. 

TRADE MARKS REGISTERED. 
821. -YEAST. -Flelschmann & co • • JUverside. o .  
822.-TABLE SAuoE .-Halford Sauce Company. Boston. Mass. 
823.-SMALL BEER. -J. N. Hammond. Wayland. Mass. 

. 824.-0ILING APPARATUS . -S. Hutchinson. Jr • • Salem. Mass. 
825. -TU. -S. A. Klng.New yo, k  city. 
826.-PRINTING PRESSES. -V. E. Mauger. New York city. 
827.-0ILS, !,TO .-J . .  C. Mo ore & Co •• Pbiladelphia. Pa. 
828.-{]LOTHING AND FURNISHING GOOD8. -J. Seligman. Pontiac. Mich. 
829.-80DA WATER. -S. F. Slmes. Phlladelphia. Pa. 
880. -WHISKY.-E . Walters. Baltimore. Md. 
881. -DRUGGISTS· SUNnRI"S.-R. H .  Watson, Philadelphia. Pa. 
8S2. -PAINT DRYRR. -A .. Wheeler. Boston. M ass. 

SCHEDULE OF PATENT FEES : 
On each Caveat . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110 
On eacb Trade·M;ark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  il5 
On 1lllng eacb applicatIon fOr a Patent. (seventeen yean) . . . . . . . . . . . . . . . . . .  15 
On Issnrn� each ong!nalPatent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20 
8� :CC::1 t� (,��":\.��r�:o�h���eni8: : : : : :  : : : : : : : : : : : : : : :  : : :  : : : : : : : : : : : : : : :  :!Ml 
On application fer Kelsoue . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $SO 
On appUcation for Extension of Patent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m 
On o:rantlntthe Kxtenslon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  50 
lli: ����:lIc�t�1�'fo

ei D';sigti· (three and ''; iiairy;';';:s):::::: : : : : : : : : : : : : : : : : :  1� 
On an application for Desio (seven years) . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . $15 
On an appllcatlon tor Desil(n (fourteen vears} . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  $'SO 

II»' (}()pg qf CIa-Im qf an1l .Paten! tlsued WUhin 80 1IearB . . . . . . . . . . . . . . . . . . . .  $] 
A 8ketcl1 {rom Ili6 model or drawing. relating to BUell portion qf a machine 

as "'e Olalm C01l61's;1ro", . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . Si 
upward. o'ul .... ua1l1l a t  tfle 1>1'lC 6  abolle-named. 

� full Specifl- qf an1l patent IS8uedBince Nov. 8O. 186G at whlch "me 
Ili6 Patent Qfftce commenw:lprinting them . . . . . . . . . . . . . . . . . . . . . . . . .  $1·�i'J 

O(Ilclal Ooples qf Drawings qf an1l patent 188UOd 8lnce 1836. we can ItUPP'lI 
at a t'6a801Iable c08t. Ili6 />NC6 detJendlng 'UPon tfle amount rq labor 

Inllollled and "'e number of 'lJieW8. 

ruu Information as to price qf drawings In eacli ca8S. ma1l oe had bzI 

tJddr688lng 
BltJNN k CO • •  

Patent Solicitor •• 37 Park Row. New Yo ... ". 

APPLICATIONS FOR EXTENSIONS. 
Appllclltlons haTe been duly 1l1ed. and are now pending. for the extenelon 

of the foUowing Lettero Patent. Hearings upon the respective applications 
are appointed for the days hereinafter mentioned:  
20.503. -FIRE ARM .-G. W. Morse. June 5. 1872 . 
20.727. -CARTRIDGE.-G. W. Morse. June 12. 1872. 
21.185.-STEAM HRATING. -H. G. Bulkley. July 81. 1872. 
21.194. -CUTTING MITRRs . -S. W. HaU. July 81. 1872. 
21,207.-RRAPING MAOHINR .-C. W. and W. W. MarSh. July 81 . 1872. 
21.283.-CARPET SWEEPER. -H. H. Herrick. July 81. 1872 • 

21.272.-lI!ETALLIO BALE TIR .-I. C. Plant. August 7. 1872. 
21.2S6. -TEMPERING WIRR AND STEEL. -H. Waterman. August 7. 1872. 
21,831. -BRACELRTS. -F. M. Sweet. August 14. 1872. 

EXTENSIONS GRANTED. 
28.512.-CAR WHERL . -S. P. Smith. 
20,288. -SASH F ASTRNER. -F . W. Brockselper and J. B. Sargent . 
20.283.�WORKING SHips '  SULS .-S. Very. Jr . 
80.227 .-Hl. RVESTRR. --=J. S. Troxel. 
8O.2�7. -HARVRBTRR RRRL .-J. S. Troxel . 

Value oC Extended Patents. 
Did patentees real\ze the lact that their inventions are llkely t o  be more 

productive 01 pro1lt during the seven years 01 extension than the first 
lulJ term lor whlch'thelr patents were granted. we think more would avail 
themselves of the extension prlvllege. Patents granted prior to 1861 may be 
extended fOI seven years. tor the \lene1lt ofthe Inventor.or of his heirs in case 
ef the decease of the former. by due appl\catlon to the Patent Olllce. ninety 
days betore the termlllation of the patent. The extended time inures to 
the bene1lt of the Inventor. the assl�nees under the 1lrst term having no 
rights lJIlder the extension. except by speCial agreement. The Government 
lee for an extension Is. ,100. and it Is necessary that good professional service 
be obtained to condnct-tlle bnsllle;s before the Patent Office. Full intorma· 
tlon IlII to extensions may be had by addressing 

lUUNN & CO . .  37' Park Row . 

FOREIGN PATENTS-··A HINT TO PATENTEES. 

It Is generally mue.h better to apply for foreign patents simultaneously 
with the application In the United States. If this cannot be conv eniently 
done. as little time as possible should be lost after the p atent Is Issued. 'as 
the laws In some foreign countries allo "N p atents to any who Ifrst make the 
application. and In this way many Inventors are deprived ot valid patents 
tor their own lI¥Ventlons. It shonld also be borne In mind that a p atent· Is 
Issued In England to the 1lrst introducer. witbout regard to the rigbts of tb. 
real Inventor ; therefore. it Is Important that aU applications sbould b e  
entrusted t o  responsible agents I n  this country. w h o  c a n  assure parties that 
their valuable illventions will not be misappropriated. The popul ation 01 
Great Britain is 31,000,000 ; of France, 37,000,000 ; Belgium, 5,000,000 ; Austria , 
36,(0),000 ; PrUSSia, 40,000,000 ; and RUSSia, 70,000,000. Patents may be secured 
by American citizens in:'all 01 these countries. Mechanical improvements 
of all kinds are always In demand In Europe. There will n ever be a better 
time than the present to · take p atents abroad. We have reliable business 
connections with the principal capitals of Europe. A large share ot all the 
patents secured In foreign countries by Amarlcans are obtained through our 
Agency. Address 

lUtJNN k CO •• 

S'2' Park Row, N. Y. 
pr- Clreul are. with f'Ull lnIOrwat!on 011 forelgn patents, furnished free. 

© 1872 SCIENTIFIC AMERICAN, INC



RATES OF ADVERTISING. 
Back Page - - - $1'00 a line, 
Inside Page • - - - - • 75 cents a line 

or each inse'l'tlon.
· 

Engravings may head advertisements at the same rate per 

l ine, by measurement, as the Zetter-presp. 

--- ---------- ------
DON'T BUY STEAM ENGIN'ES Or BOILERS without first sending f�)r " THE STEAM UBER'S !\lANlJAL," sent free on application to E. E .  ROBEUTS, Cf5W�ltgt�lf��:York. 

Illghest Premium awarded by American Imt. Fair, 1871. 

Au Imlcstruetilole Coatin� for Iron, Tin and 
Wood. 

PHINCE'S iiETALLIC PAINT 
is acknowledged, wherever known, to be the 

BEST & CHEAPE ST PAINT 
in the market. 

N. Y eRN'rRAL & HUDSON RIVER R.R. Co. SUPPIN DEP.\R'l'1[EN'l', Albany, N. Y. , Oct. 25, 1871. " ]vfeRsrs. Prhcc & DaBS, 9fi Ceclfu' St . •  N.Y.-
(h�nts . :  Our Company have used your Metallic Pnint 

1'01' several y�ars. For freight carp. car roof� and build· 
i llg'R, it has gIven us entire satisfaction. Yours. &c . ,  

H .  M. ST . JOHN, Supply Agent ." 
Office of.J. B .  & .T . M. CORNELL, PLAIN & ORNA}fEN'rAL InoN ,VOl-:KS, New York, Nov. 10, 1871. " 1\Icflsr5l. Prince & Bass-Gentlemen : Wehilve nsed the 

Prinee's ?viet:LUic Pttint for several years, and believe it to be the l)cst metal l ic paint for iron work now in use . Yours, &c. , J .  n. & .1 . M. COR"EJ..IL .  Iron "Vorlm and Foundry, 105 & l13 Centre St. , N .  Y. ':� 
For Sale, Dry and in Oil. by the Trade and by 

PRIN CE & B A SS,  MANUFAO'l'URERS, 
96 CEDAR S'TIREE'l', Ntn'" York. 

u:r An . packages are marked with name and trademark . 
'-r UNG STA'1'E OF IlWN OR WOLFR A M  Ore  especially Imported for �hikillg brst Steel , for 
SUIB in lots to 8Ult, by L. & J. W. FEUCHTWANGER, 55 Cedar Htl'eet, New York. ----------------------

Circular Slide Valve.-To Railroad Manag,ers and Othl· r  Users o f  Steam Power. I will guarantee an  addi· tion to the working power of an v locomotiVe or slide valve engine, of one third to one hal(, at very small cost and no i ncl'em:;e ofrnnning expenses. Tests desired everywhere. Cireulars free. J. F. 'fALLa,NT, Burlington, la . 

G ALVANIZED WIRE-50 '1'ons Nos. 8 & 9 T Gall!!e Galvanized Wire, in coils of arO llt 170 1bs each, is offl�rc(l in lot8 to suit �{anuracturcrs at 8)1 cts' PCI' l b. This is one cent per pound below the market priee j but it is a consignment which we are ordered to close out. LAUGHLII.ND & CO. , 220 West Street New YOl'"k. ' 

S E O 'll I O N A L  
FOURNEYRON TURBINE 

W A T E B  W H E E L. 

A S. & .J. GEAR & C o . ,  :Sole ManufactureJ s 
-- • of Gear's Variety Mouldi ng and Shaping Machi[w-G(�al" � Pa'l clIng an d Carving M:v hi ! l c-Gear's Automatic Dovetailing Macll ine-Gmir's Cal' Boring Ma�hine - Gear's Universal Emery Grinding' Machine Gear's Stone Moulding and Paneling Machine-Geur's 

�;�li� i��:e�,�laJ!��fiti�I;ngfs�6ig� ���h\i�-;;a*��k��l-1fachinery aud. MeChanical Supplies, selected from aft makers . SpeClal attention given to fitting out Shops complf'te. Warerooms (the largest in the United States) , 
56, 58, 60 & 62 Sudbury Street, Boston, Mass. 

ORIGINAL PATENT AGENCY, E�tabURhed 1859.  We have orders dirt'ctly and throuoh �mr Loeal and Traveling Agent.s throuuhrJut the ( ountry for the p urehase of every variety of usefnl lnventbns. ' 
E . H. GlBBS & CO. , 11 Wall St. , New York. 

A NEW HEALTH MONTHLY NOT ThiE DICAL THE SCIENCE OF HE1LTlI 
. • 1S a new monthly, ba,s: d upon HYGTgNIC prinCiples, NOT MEDICAL, and will teach yOIl how to Live 80 as to retain HEALTH, and how to reF�tJn HEALTH .. A ,Journal fur the peoplc.-Number I. JUt't l'cady, lJrICe 2) cents, or $2, 00 a year. Loeal Agents \val1t.ed.,e vcry where. anll ca',h eommissions given. Al'iJl'CS:3, S. It. 'VELLS, l�ublisher, 

389 Broadway, New York. 

� �  ANGANES E�BES'1' BLACK OXIDE-ll'l for Stoel :Makers. Highest test ore pow'd. 1m. poned 1>y L. &. J.  W. FEUCHT WANGER, 55 Cedar btl'eet. New York. 

A M E R I C A N  

Newspaper Directory 
:E'or 1 87a 

l'leynolds' 
TURBINE WATER WHEELS. 
The Oldest and Newest. A:l others, ?��lr I.:fHf�tI�ft.rOfco';;;��iC�;�'iis �� confuse the public. We do not boast 

��\sn��t!���g�Fc:Fp�iv��tat:�;�! tlfnl p aml?hlet free. GEO. TALLCOT, 96 LIberty st. , New York. 
GearIne;. ShaCtlne;, 

Machinery, 
Wood and Iron Working 01 every kind. Leather and 

�it�IA."lt�'jf::�o':�1:8���ife:��it�tk�t:Je ��s. N .  Y. 

Machinists' Tools. The largest and most complete assortment in this coun-
try, m!ff�wci'15i:(lnTEAM ENGINE OOMPANY, 121 Chambers & 103 Reade Streets, New York. 

Cold Rolled Shafting. 
Best and most perfect Shafting eyer made, constantly on hand in large quaHtities, furnished in any lengths up 

lfa�f:j.s . Also, Pat. CouPlinJE'lf&d'E'ItJ;2�i �d{?�:�ble 
121 Ohambers & 103 Reade Streets, New York. 

Sturtevant Blowers 
Of every size and descrip\l,'iP6I:��t��lc'iP �a2g: , 121 Ohambers & 103 I{eade Streots, New York. 

W I L D E R ' S  
P ATEN T PUN e HING PRE�S'ES For RAILWAY SHOPS. AGRICULTURAL MACHINE SHOPS, RO_ILER MAKRRS. TlNNEltS, BRASS MA� ITFACTUREHS, SILVERSMITHS, &e .. wananted tile be.t l:lresses produced. �cnd for Catalogue and Price List. 

l<Evi2I8��1��:���on�!feEs�?N. Y. 

BLOODSTONE - BEST HUNGARIAN- for Ilurn!s
. 
hing. Imported by L. & J. W. FEUOHT· \VANGEl{, 55 ,Cedar Street, New York • .  

I'll  ANUI!'ACTURING SITES-Cheap . WaLl'1- ter and Rail Facilities . Address JAMES STRAT· TON, Se('fetary Board Trade, Bordentown, N. J. 
EDWARD II. HOSKIN, CONSUL'rING AND ANALYTICAL CHEMIST, 

Lowell, Mass. 

FOOT LATHES, Back Geared and Plane Chucks. Slide Rest, &c. Just the. article for Sewing Machines and Shoe Factories. '1'. SHANKS,Baltimore,Md. 

A NEW COLONY IN KANSAS ! 
At " SKIN�:&����:Jo��oxlsal�riL 'W Af.ISSOURl, 
Under the auspices 01 the NATIONAL BUREAU OF MIGRATION. 

THE AMERICAN COLONIST AND HOMESTEAD JOURNAL, COc taining maps, with faU particul ars as to th� Organ'i zation of the Colony, the Lands� Productions! ClImate, Woodn Water, etc. , SENT F�EE, on applica-tion' to S. . "VELLS, SecS�9�'r�ado�!i:�:�0-tOrk. 
RISDON'S IMPROVED 

Turbine Wat er Wheel 
Is Cheap, Simple, strong and durable :  upon a test has y ielded over 84 per cent fit fnll gate, and over 76 per cent a,t seven- eighths gate. Send for circular to T. H. RISDON & CO. , Mount Holly, New J ersoy. 

OADMIUM, NICKEL, BISMUTH, PLAT-j INA, Aluminium, Arsenic. CotJalt, Antimony, Tin, ZInc Metals. For Sale by L- & J. W. FE O CHTWANHER, 55 Cedar Street, New Yor�(. 
- -

Flonrin[ Mill near St. LOllis, Mo . ,  
F O R  S A L E .  

A FIRST CLASS Merchant Flouring Mill 
ovur 4ooiL�r��fsr ol�g��fi��4����r��able of turning out 

This Mi!1 is situated In Belleville, Ills .. a rapidly growing Clty-now one of the suburbs of Salnt LOUis, with which it is connected by three RaIlroads WIth trains running hourly between. The surrounding ('ountry produces, in an eminent degree. the q-qali�y of wheat which has made the St. Louis branlls ot flour so famous. Besides enjoying t.he adyantages of 8t Loujs ,proppr, such as faclIities for 
sll1pment ; access to the Elevnto:rs ; Rlnple sup
ply of labor ; a ready lnal'ket-the place has Bume, peculia.rly its own : a local supply of excellent 
wlteat at lo,vel- pr: ces tllnn curront !llt S l .  fa0;'�: ;a�::f�C:�:�l!lh�l;:� best q uality ; lessel' 

The wileat pl�ospects of this section are un-8u:l"passed tl]i8 year, greatly mure favorable than those repo ! ted from Central and Western Missouri. TO the 
prn ctical Jnau; t t b 1.'e will conuncnd itself. 

The lUillinl( bn in this neighb rhood has 
been most fion ug the past season, and 
promises well for t e one now Etbout opening. St. Louis has obtained such a commanding pOSition in the flour trade, which is still growing steadily, that the 
P��;�iis:e�as become one ot the first magnitude, and very 

Liberal tCl'ms eRn be given. ThIS i� a chance seldom oit:ered, and to a practical and 
v����n:��:e Xddtleisannot fall to prove an excellent in-

nUBS, MEYER & FUSZ, ( for Mill 
St. Lo uis, lUo. 5 ewner. 

NO W READ Y. PRIGE FIVE DOLLARS. T SHAW'S HYDRAULIC DISC to sustain 
• end thrust of heavY-leader nrvoIVlilg-Sli.aft. Ridge 

GEO. �1 1f>��12ifl�v�N��'Y�r
�lishers, avo & Wood st . , Phlladelphia, Pa. 

CAN BE ORDERED THROUGH NEWS-DEALERS. 

PROPELLER PUMPS 
Of any capacity a.nd elevatioll1.-3Yith<!mt Valves. ]�or clean water, salld, sawdust, &c. w .  B. HUCK, Sec. , 67 N. Front St. , Philadelphia, Pa. 

B URDON IRON WORKS.-Manllfacturers of Pumping Engines for 'Vater Works,Hjgh ancl low l'rc8S11l'e EngInes, Portable Engines and Honers of aU kinds, Sugar Mills, Screw, ' Lever, Dro� and Hydraulic 
!;�f{E�, �b ¥���iJlt. !l£rofon:l��: N �-r-¥.B ") ARD &' WHIT-

AUSTRA LIAN COLONIES. BENCRAll'l' & SMITH ,  Sol icitors and Patent Agents, 1\:fell>ournc, Viet(iH'ia. Agencies in all the Coloujcs� Heferences-1Vew York : .John Stephenson & SOilS. 
.1lf(jlbourne : United Stfltes Consul. rowers of attorney to Charles Chichester Bencraf't. 

WOODBURY'S PATENT 
Planing and Matching 
and Molding Machines,Gray &.Wood's Planers,Self·olllng 
6�w A.r�5A:.wgoBs,r wood ji11i��r;���1��£,r:&: y • •  ': \lend for CIrculars. 1 67 Sudbury street BostOIl 

BLAKE'S PATENT STEAM PUMP. 

SEND FOR 
CIRCULAR. 

51 CHARDON ST., 
Boston, llInss. 

79 LIBERTY ST., 
New York. 

MACHINERY NEW and 2d-HAND.--. Send for Oireular. ORAS.PLAC}! , , & 00. , 60 Vesey st. , New York. 

THE VlENN A WORLD EXPOSITION 
of 1870. The Patent Bureau and Machine Agency ot WIRTH & CO. , Vienna, so1ictt the representation of their business friends in America for the comin,II Vienna EXPOSItion. For the purpose of exhibitbg new inventious in all branches of machinery, they are now forming a Collective Exhibition of all firms whom they represent. ProHTnmmes and other information, with terms, to ue had gratIS upon application. 

OTIS' SAFETY HOISTING 

Machinery. 
NO. 348 BROAD:ll.�E-IfJt�. & co. 

P ORTABLE STEAM ENGINES, COMBIN 
Inththe maximumot etliciency, durability and eoon-

�rrlel;r�ndt�����ihl��Jw��i��r�n�h��iC&oO T?e1h;I� use. AU warranted satisfactory or no sal�. Descriptive circulars sentrc�p�g1"if�'y t'bdJ��t8wrence, Mass. 46. Oortlandt st. New York. - ----------------------------

C INCINNATI BRASS WORKS. - Engi-
J neers and Steam Fitters' Brass Work,]3est Quality at lowest Prices. F. LUNKENHEl.M_1!OR, Prop'r. 

NEW YORK STENCIL WORKS, 
87 NASSAU ST., NEW YORK. 

StencUs 01 all kinds ; Brass Labels for Manufacturers ; Steel Stamos and Dies, and Stencil materi�. Terms ""1 easonable, a.nd good work guaranteed. 
Whalen Turbine. No risks to purchaser. Send for PamphLet,free. SETH WHALEN & BRO. ,Ballston Spa,N. Y. 

RIVERVIEW Military Academy, Pough. keepsie, N. Y. A thorough-going school for boys. 
Bu�J3ARBER'S BIT BRAOE� _____ _ 

e r:r E -A -2l:t 
PUMPING MACHINERY 

Large aud 
Splendid 

lllustrated 
Catalogue 

Sent Free, on 
Appl ication. 

Cope & Maxwell man'f[ Company, 
f , 118, 120 .I': 122 East Second St., � CINCINNATI, O, ' 

I\ �  ASON'S PAT'T FRICTION CLUTCHES ilL are manufactured by: Volney W. Mason & Co . .  
b�'il!*,�"o�!k�' ·hA�t��\hJlE �RC°c?�1.k�02.

0
oht�� 

Ave. 

FELSP AR,FLUORSP All,FLINT ,QUARTZ , 

For ;;I�SSby1iL�lY&gJO.u1i. �EUC��\\r f�GiR���t���·�r Street, New York. 

A CAREFULLY SELECTED assortment of 

PA TENT RIGHTS Constantly on hand and for sale, either for cash or on royalty . We of IeI' those only, which, after a business 
b��)1�rf�n�epoerc��1���e�K�a�e61;����fl�����f:ll�f�I�;;1:g! turers and capitalists l1cgotiating through us will th ... refore continue to find safe and prOfitable inve5!tments, as in former years , See advertIsements in the New York daily papers. Patentees' and Inventors will do well to Commulllcate with us for term�J.&e. E. E. HOBERTS & ���ons�:lting_Engineers. ��St. , New York. 

COAL LEHIGH, PIrTSTON , SCHANTON, Wllkesbarre, Lackawanna, and Cumberl and. 
A t  Wholesale. 

L
�r'lr!��:a�,O�:� ork. 

P A T E N T  B A li D  
S A -W I N G  M A C H I N E S 

Of the most approved kinds to saw bevel as well as square without inclming- the table, by FIRST & PRYIBIL, hereto· fore at 452 10th avenue-now removed to a more spacious place, 461 to 467 West 40th street, cor. 10th avenue, New Yorl\:, where we manufacture various sizes of our well known s lwing, moulding, double spindle boring and 
�iJti��fl Mt����lli�cs. i������ Shaft,ing, Pulleys, &c .  &c. Prices for Band Sa w Ma-

�l!e�S ���:'a��c�natJ�,� ¥��!inbrlm�i:rl�):l ��!, ��go�f$2w' $350, ana $,100. To the largest a feed- can be attached to reslit boards . A machine to reslit heavy timber is in cOl,struction . Have on hand a large stock of best French Band Saw Blades. 

-You Ask WHY we c a u  sen First Class 'l Oeta va Pianos foJ' 
1290 ?  We answer-It cost! less than t300 to make any $600 
Piano sold through Ageul;s, all 
of whom make 100 per ct. profit. 
We .have no Agents, but ship 
direct to famiUc8 at Factory 
price, and warrant Five Years. 
Send for illustrateu ct-"cnlar, in 
Whioh we refer to sOO Bankersj 
Merchants, &c. (some of whom 

you may know) ustng onl' Pif!nos in 40 States amI Torritories. 

�73 
1832. SCHENCK'8 PATENT. 1871. 
WOODWORTH PLANERS 

���e�:-¥:i��s�f��f���: ':t�?d !8�Jr�� �8If�wcl� SONS, Matteawan, N. Y. and 118 Liberty st . .  New York. 

WOOD-WORKING MACHINERY GEN. 
ardson :�a�f�ittSf����;�J,rl!�ggtO;�{;i��:�e� �:,��i�:d 26 Central, cornW'ITljf�'ifB�.R:G&�'::t��bMx�SON_ 

Milling Machines. 
STANDARD, UNIVERSAL, INDEX A�D 
l.. PLAIN, in every variety, of unequalled design and first class workmanship. Send for illustrated catalogue to the BRAINARD MILLING MACHINE COMPANY, 80 Milk Street, Boston. Works at Hyde Park. aGENTS WANTED. Agents makemore mone at work for us than at an thin else. Particulars ee. [STINSON & Co. ,Fine Art PUbli�ers, Portland,Me. 

RICHARDSON, MERIAM & CO. Manufacturers of the latest improved Patent Dan ... iels' and Woodworth Planing Machines. MatchHigt Sash 
rfc�I����i��l;ra�n���S�i��s��c���i��'a��firl�',�:� Arbors, ScroL Saws Railway, Cut-offj and Rip-saw Ma.� ChineskSpoke and Wood Turning Lathes, and various other inds of Wood-working Machinery. Catalogues and price lists sent on application. Manufactory, Wor� cester, Mass. Warehouse, 107 Liberty st. New York. 17 1 

SHINGLE AND BARREL MACHINERY.-Iml?roved Law's Patent Shingle and Heading Machine, SImplest and best in use. Also, Shingle Heading 
���:et:S��t��i��ljr��ath:�g�i&eCso.�i�%��o��a��ys. 

PATENT IMPROVEU 
VARIETY MOLDING MACHINERY 

And A djustable CIRCULAR SAW BENCHES. For MacHines and information. address J. P. GROSVENOR, Lowell. Mass 

BUEHK'S W ATCHM.AN'S TIME DE-
_ TECTOR.-Important for all _arge CorporatIons and Manufacturing concel'ns-ca:pallle ot controlling with the utmost accuracy the motlOn of a watchman or · 

gatrolman, as the same reaches different stations of hiB eat. Send for a Cireularp. O. Box 1�65�B�s���ffass. 
N. B.-This detector IS covered-by two U. S. Patents. Parti.os using or selling these lUstruments without autbo .. rlty trom me will be dealt with according to law. 

Andrew's Patents. 
Noiseless. Fricti on G,,,,,,,,,,d, or Geared Bolst_ ers, suited to every want , Safety Store Elevators. Prevent Accident, If 
� Rope, Belt, and En�ine break. om.!, DII �afea;y .8otlers. 08cl �ne8. Uonble and I!'!lnld .. , 1.� to 
0.. �:f8��:.,;:.r·100 to 100,000 Gallons 

�
n
i�:i: �'i-�le't,nH':al� J:':.:' ��:����: �1I lurI.. t!�l'�r �li,c,:r����urabl", Bnd Economical. 

WM. D. ANDREWS & BRO. , 414 Water street, New York. 

THE ONL Y MODE of Disposing of Patents. 
See Patent Right thlzette . Address U. S. Patent R,ight ASSOCiation, 94 Chambers Street, P. O. Box 4544, New York. 

IM PROVED F O O 'f  L A T H E S, Slide H.ests, Hand Planers, Scroll Saws. S '(f�tl����e:�.�!�lers. Sel liug every where. 
N. H. BALDWIN, Laconia, N. H. 

SOLUBLE OR W A'fER GL ASS, SILI-
CATES of Soda and Potnss, best qnality. ManuJ actured by L. & J. W .  FEUCHTWANGI£R, 55 Cedar Street, New York. 

$1 ftO t ft II!: ft per month guaranteed sure 
V 0 � u u  t,o Agents everywhere sell· 

1llS' our new seven strand White i' l a tina Clothes 
LInes. Sells readily at every house. Samples free. Address the GIRARD WIr.E MILLS. Philadelphia. Pa.. 

P. BLAISDELL & 00. 
MANUFACTURERS OF FIRST CLAS� 

MACHINISTS' TO OLS. Send for Oircular •• Jackson st . •  Worcester. Mass. 
� ,y- ODEL S F OR THE PATENT OFFICE, �'�. and experimental machinery of all kinds. HOLSKE MACHINE CO . ,  279 Cllerry St. �N ew York, near JefIerson 
�ien�.sP�c�:Jrs�g�ti:n�;�tg�m��fc��· oWt��: years eXDe� 

HAND SAW MILL.-Do work of 3 men. Rip 3 inch lumber with casco Thousands in use� Agents wanted everywhere. HILLS & HOAG, 32 Court .. landt Street. New York . 
THE " PHILADELPHIA" 

HYDRA ULIO JA OK. 1-> ISTON guided from both ends ; all working parts guarded from dust j single or double pumps cylinder�s.) shafts, rocker arms, pistonstctc., entirely steel: No. 14 -" .. 5�h st .• Philadelphia, ( PHILIP S JUSTICE-No. 42 Cllff st. , New York . I . ' . 

U. S. P l a n o  Co .. 865 B roadway, New York. 

WIUGHT'S Bucket 
Patent Centrifugal Punlps, 

[ift Pl i  Y I ' J IJ ' IITY Plungers are the best . VERTICAL AND HORIZONTAL, Dll !:J d I \J l{IJ ����{g� "d���I�rast�:i.i�: ARE USED ALL OVER 'rHE U:NITED STATES 
ton. Mass. and the ea,nadas, and also III GrGflt .B�itain . Send 

______________________ for our new Illus trated Pam:Jlhlet, contaltllng hundreds 
H AV E  Y O U  S E E N  the New and i{ ·l'rferekces �· lfInners. a{H:rmakers, Contractors� 
'Vondel'ful l\I eihod of Sho \viug e��I����H�I�ei�,8t;�01n;)·��'�;����T��ir�i·�1?e��c��\the strong-

�n::,��St�:ai���!·����I��;8 :�J�o�e�� �r'H1� J��AJ��u�����o� g}�' F�1�12pl�����i;:;'a� tIe 
, - 1 recent LouiRiana State Fair, over the most celebrated AnnlSen1ent fOT the l£ome CITe e .  rflle Centrifugal Pumps known in t.he United �tates, induding grea.t demand for tbis d,evelopment of one from New Y0rk. As a Wrecking-�pump, and as au Optical Science shows it to be ONE OF THE I:.;rigator, it is unrivalled, both for cheapness and eftl� 

WONDERS OF TITE AGE ! Sent post-paitl for :10 d�. ,  with Clency. 
�;;:;�ons_ L.WALKER & CO· Box 4099. Boston. ------------------------

$10 om 50 cts. W OOD WORKING MACHINERY-Rpe-
clalties.-li'l'eizing Machines, Shaping Mach ines Low P1'iec Band SMVS, Oval Lathes , Gluc Benehcs, Wood Turning Lathe_, &c. HOPE MACHINE 00. , 181 & 183 West Second St. , Cjncinnati, Ohio . 

MACHINISTS' PATTERN and ERAND 
. Letters-Every size or style on hand. OR TO ORDEr.. 

V ANfs�RJ�hRs1�'e:�,�L]�ufio�?N. Y. Engravers' BOXWOOD-ME�'AL for MaChinists. LATHE CHUCKS-HORTON'S PATENT - from 4 to 36 lnebes. Also for car wheels. Addre", E, HORTON & SON , Windsor Locks, COlUk 
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dvertiBements will be adm,tted on thi8 page at the rate oj 
$1'00 per line for each inBertion. Engravings may 

head adverti8em�nt8 at the same rate 'J)er line, by mea8 .. 

urement,aB the letter-preS8. 

rhe value of the SOIRNTIFIO AlIIRRIOU a8 an advertising 

medium cannot be over-esttmated. Its circulation is ten 

limes greater than that 01 any 8imilar journal now pub· 

lished. It goe8 into all the States and Territories; and is 

read in all the princ,paZ librartes and reading· rooms of 

the world. We tn1)ite the attention of th08e who wish to 
make their bU8ines8 known to the annexed rates. A bu8i· 

ne88 m.an wantB something more than to see his adver· 

'i8emerLt in a printed new8jJaper. He want8 circulatwn. 

1./ it is worth 25 cents per line to adverti8e in a paper 0./ 

three thou8and circulation, it is 'lJ!Ot'th $2. 50 per liM to 
advertise in 01Ul Q/' thirty thousand. 

ASPHALTE ROOPING PELT. 

A WELL tested article of good thickness 
, and durability, suitable for steep or fiat roofs ; can 
��n�P¥��ed

c��ur�r 
o:�dn������ht�t� .

or
H�a�CYIl�r:&�e�o 

M aiden Lane and 9 Liberty Street, N. Y. , 

V A L U A B L E  
'Water Power for Sale. 

A Rare chance for manufacturers to obtain one of the 
best Water privileges in New England-consisting of 
k���� :��n'd��l

, 
l§��e�m�i&����l��e;it��!,a;r

k����� failing-within U mile of RaIlroads and accessible by water. For further information. address 
S. M. CO. , Ea�t Haven, Conn. 

The W�eat Field of America ! 
Healthfnl Climate, Free Homes,Good Markets. 

THE NORTHERN PACIFIC RAILROAD 
offers for sale Its Lands in Central and Western 
Minnesota, emuracing : 1. The best of Wheat Land ; 
2. Excellent Timber for the Mill, the F arm, and the Flre ; 
S. Rich Prairie Pasturage and Natural Meadow, watered 
by clear Lakes and running streams-in a Healthful CII· 
'mate, where Fever and Ague is unknown. 

G1.�ain can be shipped hence by lake to market as 
cheaply as from Eastern Iowa or Central Illlnojs .  Cars 
hOW run through these Lands from Lake SuperIor to 
Dakota. Price of land close to track $4.00 to $8 , 00  per 
acre ; further away, $2. 50 to $4. 00. Seven Yeal's' 
Credit , Warrantee Deeds ; Northern Pacific '1.30 
Bonds, now selling at par, received for land at $1.10. 
No other unoccupied Lands present such a d vantages to 
settlers. 

SOLDIERS under the New Law (March, 1872) get 
1St) acres FREE ,near the railroad, by onc and two years' 
residence. 

TRANSPORTATION AT REDUCED RATES 
furnished from aU prinCipal pOints East to purchasers of 
:Railroad Lands, and to Settlers on Government Home
steads. Purchasers, their wiyes and children, carried 
free over the Northern Pacific Road. Now Is the tune 
for Settlers and Colonies to get Railroad Lands and Gov· 
ernme�t Homesteads close to the track. 

Send lor Pamphlet containing full information, map 
and copy of New Homestead Law. Address : 
LAND DEPARTMENT, NORTHERN PACIFIC RAIL· 

ROAD, ::IT. PAUL. MINN . ,  
OR 1 � 0  BROADWAY, NEW YORK. 

A RAILROAD 
WATCH. 

'l'ravelers by Railroad frequently find their watches 
completely demoralized by the continuous j ar of the 
train. To overcome this difficulty has long been a probe 
lem with watchmakers, and it is now successfully accom
plished In the new grade made by the 

American Watch Co.) of Waltham. 
This watch Is made in the most substantIal manner, on 

the most approved principles, and combines all the re
cent improvements. It has a new micrometrical regu
lator, by which the slightest variation can be easily 

. corrected. It is carefully adjusted, and may be easily 
relied on to run accurately, wear well, and ENDURE 
THE H4-RDEST USAGE, without any derangement 
whatever. We confidently recommend this watch to the 
trade and the public as the . BEST WATCH FOR THE 
PRICE IN THIS MARKET. 

The full trade· mark engraved on the plate of each 
watch is 

" AMERICAN WATCH CO.,  
Crescent St. , ·  Waltham, Mass.," 

and It Is distinctively known as  the CRESCENT ST. 
Watch. 

For. sale by aU le!'ding Jewelers. 

ROBBINS & APPLETON, 

GENERAL AGENTS, 

1 BOND ST., N. Y. 

Silicate Wall Slating .  
MAKES the BEST WALL o r  WOODEN BLACKBOARD. 
Pints. $1. 75-Qrts. , $3.00-Half Gal. , $6. 00-G ul. , $12. 00. 

Put up in cans with full directions, and boxed for 
shIpping safely with Books and other goods. 

MANUFACTORY AND SALESROOM, 
,Cor. Fulton and Church Sts., New York. 

N. Y. SILICATE BOOK SLATE CO. 

J dtntifit JtUtrittlu. 
Swain Turbine. 
'' 'Our Low· Water Wheel from this on" 
WILL DO TEN PER CENT MORE WORK 

. on small streams, In a dry season, than any wheel 
�ii:1�';:fiti-�stB

�ave the best results, in every respect, 

ol!��lffE��� o�J���s�t Lowell, with Dlagtams and 

THII: SWAIN TURBINE CO., 
N.rih CheIDlsCoJ'd.. Masil. 

FIRST PREMIUM (MEDAL) AWARDED IN 1870 AND 
IN 1871. Endorsed by Certificate from AMERICAN INSTI
TUTE as " The Best Article in the Market." 

Also, manufacturer 01" Asbestos Boiler Felting, 
Roofing and Sheathing Felts, Acid, Water and Fire Proot 
X�B��¥g�ns

'A��ii:iL�lt}j p���en3��E:�� dJg��IJ� 
MATERIALS. 

�t�g�i���Jive pamphlets.it:I;'�ly:,::'iss�y mall. 
I in 1858. } '18 William St .. New YorJl, 

cloth, gIlt titie, by CARPENTER' These Books inl The Art of 
& JOINER'S ;�i:th1gcd�I���� SA W FILING. 
HAND B 0 0 K to a uybod y �?r will refund money. H. W. HOLLy, 191 Fulton st. N.Y. 

A. S. CAMERON & CO. ,  
ENGINEERS, 

WorkS, foot OJ East 23d 
street, New York city. 

Steam PnmDs, ��aJ��d
. 

to every possi· 
Send for a Price List. 

The fact that thls tinaltlllg nas 75 per_ OODt greater 
r�r�:£t�e:d��:Itfi:���:�t��I�rfIi::o���fo;���fc�1.

ot�� 
are also the sole manufRcturers of the CELEBRATED COLL 
LINB PAT. COUPLING, and furnish Pulleys, Hangers, etc. , 
of the most approved styles. Price lists mal�ed on appli-
cation to J ONES & LAU GHLINS, 

120 Water street, Pittsburgh, Pa. 
UI'"' Stocks oj this Shafting in store and for sale by 

�'ULLER, DANA & FITZ, Boston, Mass. 
GEO. PLACE & CO . . 126 Chambers street, N. Y. 

. The "'Ouj.on Stone Co., 
Patentees and Manufacturers of EMERY WHEELS & EMERY BLOCKS, 

In Size ani! Form to Suit vari(lus Mechanical Uses ; 
GRIN,pcrdi�s

, 
StnV -*&�W.�RI1.J?i�IlfOND 

KNIFE· GRINDER, 
For Planing, Paper Cutting, Leather Split. 

ting, and other Long Knives. 
OFFICE, 29 KILBY STREET, Boston, Mass. 

1 93 Liberty Street, New York. BRANCH OFFICES 5 502 Commerce Street, Philadelphia. 
lIT Send for circular. 

MORRIS, TASKER & CO., 
LUBRICATORS. . MANUFACTURERS O� 

·D�n���!.'
fO�e������e� �:;;i:�� AmerICan Charcoal Iron BOller Tubes. 

::�nS:i'�C!pe�rge�:�Ia��� §�It.�cA�':i'�:: Wronght.Iron Tuhes and Fittings, 

bricator for Cylinders is now adopted by FOR GAS, STEAM, WATER AND OIL. 
over1lO R. R. in the U . S. , and by hundredS 0 

. �r±� :'1�ih���I'M�b'en�c�I,�'i.� 
TODD & RAFFERTY, Manufacturers of 

Steam Engines, Bollers, Flax. Hemp, Tow Bagging, 
Rope and Oakum Machinery. Steam Pumps and Govern-
���ct��fl: g�.�:�ac�i���¥���l��r the N{V� Yn

a��� !!a�� 
cial attention to our new, improve��table Steam iFn. 
gines. WarerQoms. l0 Barclay st. w orks PaterRon, N. J .  

NUns Tool Works. 
OFFICE, 131 W EST SECOND ST., 

CINCINNATI. OHIO. 

Pi""' Steam and Gas Fitters' Supplies, Machinery for 
Coal Gas Works, &c. & c ,  

NO. 1� GOLD ST., NE�V YOR-K. 

C. J. Bandman. L. Jaffe. 
Portland OEMENT, 

For making Artificia l  Stone. EXTRA QUALITY. im 
r,0rted by the NEW YORK STONE WORKS. Send for circu� 
ar. 1193 BROAD WAY New York. 

Steam Super-Heaters. 
A

���e��y steam ��dN�fiW.
fWirLKLEY, ENGINEER, 

. ' 98 Liberty Street, New York. 

Ad dre 

L. W.Poud---New Tools. 
EXTRA HEAVY AND IMPROVED PATTERNS. LATHES, PLANERS, DRILLS, of all sizes ; 
. Vertical Boring Mills, ten feet swing, and under. 
Ml1li�g Machines, Gear and Bolt Cutters ; Hand Punches 
and Shears tar Iron. 

Ott ce and Warerooms, 98 Ltberty st. , New York ; Works 
at W orcester. Mass. 

A. C. STEBBINS. New York, A,..ent. 

American Saw Co. , Manufacturers 01 

And Perforated CirCUlar and Long Saws. Also SOlid 
Saws of aU kindS. No. 1 Ferry st. , corner Gold street 
New York. Branch Office for Pacific Coast, No. 606 
Front street, San Francisco, Cal. 

PORTLAND ()EMENT, 
OF the well known manufactnre of John 

Bazley White & Brothers, London , for sale bv 
JAMES BRAND, 55 Cliff 8t. , N. Y. 

'13S Broadway, New YOl·k. 
ILLUSTRATED PRICE-LIST SENT BY MAIL • 

K IDDER'S P ASTILES-A
' 
Sure Relief for 

Asthma. STOWELL & CO. , f:barlp.Qtown Mass. 

IRON PLANERS, ENGINE LATHES, 
Drills. and other Machinists' Tools, of SUjCriOr qual-

lt�n o:n�a��ig:�gJ'J���nJE.Jrl{ilMo�ANlJ'� £8¥'fl&: OF THE 

ING CO. , New Haven, Conn. SCIENTIFIC AMERICAN. 

THE TANITE ' CO:S GOODS are kept in 
Stock, ann sold at Factory PriCes, by CHAMPLIN & 

��3�Zf�e ��tf.?;t ..f��i�OM\h.7Y�Wo
Y�rto 1��g ��� 

Die Co. 's goods. and :6ealers in Railway, Mill, and Ma
chinists' Supplies. 

VENEERS 
AND 

H A R D W O O D  L U M B E R. 
BUTTERNUT FRENCH AND AMERICAN 

WALNUT., ASH ANb CH I£RRY B URLS; HUN GARIAN 
ASH, .t>IRDSEYE & BLISTER MAPLE, etc . etc. 

P- Mabogany, Rosewood, Cedar, etc . ,  in boards, 
plank, and 10gSG:ic')'ifGEd ��lcli'E'1�at �w iI(,c

.
�s.  

170 & 1 72  Center St. , New York. 
Mill b'�� 51ha:;'d6t��t�� ��R�ewis, 
send for Co.talugul::l� and Price List 

D amper Reg . Pat . Gage Cocks . Water Feed Reg's . · 

iii ,.. .,lIlW 
Send for circulars . MURRILL & KEIZER, Balt . •  Md. 

WE warrant every Steam Gauge 
hearing onr name and numbered ahove 12,000 

F O R  T W O  Y E A R S. � See Circulars. 
U'.I'ICA STEAM GAUGE CO • •  Utica. N.Y. 

I1III1I1 �d WR�R�c;.HT 
BCAMS GIRDER S 

THE Union Iron Mills, Pittsburgh, Pa. Th€ 
attention of Engineers and Architects is called tc 

our improved. Wrought-iron Beams and Girders (patent
ed) , in which ' the compound welds between the stem ano 
fianges, which have proved so ob;ectionable in the ole 
mode of manufacturing, are entirely avoided\we are pre· 
pared to furnish all sizes at terms as favorab e as cali be 
g�:;�.l'lr�;;��':i·co�Wnlg�cEg�ylm�Wtt.��r�td'i:: 

GEORGE PAGE & CO ., Manufacturers of 
Portable an d Stationary 

STEAM ENGINES AND BOILERS; 
Patent Circular. Gang, Mulay. and Sash SA W MILLS, with 0 UTFITS OOMP LETE, 
combining aU rella3le improvements-Grist �nus ; Shin· 
gle Machines ; Wood Workinrc and General Machinery. 
s�Ii';'o�I�,: S��·

e
c{,iR�I'tk���a ��es. Address No. 5 W. 

QOLT'S ARMORY TESTING MACHI�E:-
Streugth ofMaterlals.-The Colt's Arms Compan , 

o iIartfordl Conn. , is prepared to measure the strenglh 
of all materIals by its testlll1. maChin& WhICh is capable 
�e��t1:��n�nFn��r

e�tt� �O�et ��. {�D1th�i�s"At� �¥��!: 
sections up to 1 square inch in area. The price of testing 
��I!:t���mSlr�g��,

e:n�r�t ll\m:U;:f�!t��r f�or!:� 
�.ion. apply direct to the Comnanv 

THE adoption of new and 1mprvved applica 
tions to the celebrated Leschot's patent , have made 

�6�e
K 

d'iJj£Ill1�G�ull�h�frap���I�;I�eJv�iKc�':{�;tY&,:'J 
economy are acknowledged,., bo3i in this country and 
Europe .  The Drills are built of various sizes and pat
terns ; WITH AND WITHOUT BO lLERS, and bore at a 
uniform rate, of THREE TO FIVE INCHB;S PER MiN 
UTE In hard rock. They are ad'tJ'ted to CHANNELLING ��I?��o S

t�All��GB6fl�G
EIlhJ�G

tlg�IW<in
T�� 

VALUE OF MINES AND QUARRIES. TEST CORES 
tr��n 

ert��rs�YJ?�fe!� ��a������s��in
a1�.

at �trKp1�Pa
t:d 

durable in COltstruction. N ever need sharpening. Man
ufactured bv 

THE AM.ERICAN DIAMOND DRII,L (10 •• 
No. 61 r,lb" .. tv "t., New York 

FIRST CLASS TRA VELJNG SALESMAN 
wanted by a well known Manufacturing Co. Must be 

thoroughly familiar with Mechanical and ManufactRI'ing 
g��[i���bi; ;cle�:g;:��nAd�r::i��Mont� ,�,a��o�Jf;� 
2874, New York . 

WIRE R OPE. 
J O H N  A .  R O E B L I N G ' S  S O N S ,  

lLA.NUFAOTURBRS, TB:&NTOlt, N. J. 
FOR Inclined Planes, Standing Ship Rigging 

Bridges, Ferries, Stays, or Guya on Derricks & Cranes, 
Tiller Ropes, Sash Cords ot Copper and Iron, Lightning 
&�n��p

c:��s tS{ �ifcfs
t>:or ���.;a!:Jtiy���!;�en�o

pfoil;; 
circular, givi¥r price anti other il?-formation. �ena for 
ra�E�i���n

co���:�\�tg:h��J'�!��:\r:r1i�����us: 
No, 111 Liberty street. 

PYROMETBft S For Ovens,Boll-
..... , er fiues, Hot· 

blast pipes, Oil stills, Super-Heated Steam, &c. 
Address HENRY W. BULKLEY, 

98 Liberty Street, N ew York. 

P A T E N T  S A F E T Y  

steam Engine Governors and 
Water Gauges. 

AUG. P. BROWN, Man!'r, 59 Lewi. Street, New York. 

Canadian Inventors, 
Under the new Patent Law can obtain patents on th 
same terms as citizens. 

For lull particulars ad-dress 
MUNN "" CO., 

37 l'ark Row. fiew York. 

The Be8t Mechanical paper in the World. 

A year s numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN is devoted to the inter· 
ests of Popular Science, the Mechanic Arts, Manufacw 
tures,.Inventions, Agriculture, Commerce, and the In· 
dustrial pursuits generally, and is valuable and instruc .. 
tive not only in the Workshop and Marmfactory, but also 
in the Honsehold, the Library, and the Heading Room. 

To the Mechanic and Manufacturer / 
No person engaged in any of the mechanical pursuits 

silould think of doing without the SCIENTIFIC AMERI· 
CAN. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
in any other publication. 
Ohemi8ts, Architect8, Millwright8 and Fa;rmer8 / 

The SCIENTIFIC AMERICAN will be found a most 
useful i ournal to them. All the new discoveries in the 
science of chemistry are given in its columns ; and the 
interests of the architect and carpenter are not over
looked, all the new inventions and discoveries apper
taining to these purSUits being published from week to 
week. Useful and practical information pertaining to 
the interests of mill wrights and millowners will be found 
published in the SCIEN TIFIO AMERIOAN, whlch informa
tion they cannot possibly obtain from any other source.  
Subjects in which planters and farmers ar e interested 
will be found discussed in the SCIENTIFIO AMERICAN 
many improvements in agricultural impl ements being 
illustrated in its columns. 

We are also receiving, every week, the best scientific 
journals of Great Britain, France, and Germany ; thus 
placing in our posses8ion all that is transpiring in me
caanical science and art in these old countries. We 
shall continue to transfer to our columns co pious ex
tracts, from these journals, of whatever we may deem ot 
interest to our readers. 

TERMS • 

One copy, one year 
One copy, six mon ths 
One copy I four months S Ten copies, one year, each $2. 50 CLUB RATES l Over ten copies, same rate, each 
One copy of Scienti:ft c American for one year, and 

$3. 00 
1 . 50 
1 . 00 

25. 00  
2 . 50 

one copy of engraving, " Men of Progress, It 10. 00 
One copy of Scientific American for one year, 

and one copy of " Science Record," 
Ten copies of " Science Record," and ten copies 

the ScientifiC Americat: for one year 
CL UB PREMIUMS. 

4 .00 

35. 00 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratiS, of the large steel plate engraVing, " Men of 
Progress. ' 

Remit by postal order, draft or express . 
The postage on the Scientific American is five cents per 

quarter, .payable at the office where received. Canada 
subscribers must remit, with SUD scription, 25 cents extra 
to pay postage. 

Address all letters. and make all Post Office orders or 
drafts payable. to 

MUNN &. CO., 
37 PARK ROW, N-EW YORK 

'IHE " Scientific American " is printed with 
CHAS. ENEU JOHNSON & CO. 'S INK. Tenth and 

ombard sts. Philadelphia and 59 G old st. N ew York. 

© 1872 SCIENTIFIC AMERICAN, INC




