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A IIAIilIilOTH BAND SAW. 

A band saw, fifty·five feet long, sawing planks from a pine 
log three feet thick, at the rate of sixty superficial feet per 
minut'l-probably the most extensive ex.periment in log cut­
ting ever undertaken and Rue-cessfully carried out-is the sub­
ject of the illustration herewith pre�ented. No more forci­
ble instance of the great capability of !lie continuolls S'\W 
blade can, we think, be adduced, nor its superior efficifmey, 
as compared with the gate and circular �9.w, for the purpoRe� 
indicated be better demonstratl'd, than by the details below 
given, obtained dirpdly from Mr. J. J. Van Pelt, in whose 
mills (at the foot of 10t.h street, East river, in this eity) th .. 
immense machine has, for some time past, been employ,'d. 

The saw, wh:ch is 55 feet long, 4-�- te 6 inches widll, and 
of 16 gage, was made by the celebrated firm of Perin & ('0., 
of Paris, France, at a cost of one hundred dollars. The ma­
chinery was constructed from the drawings and specifications 
of Mr. Van Pelt, by Richards, London & Kelley, of Phila­
delphia, Pa. The pulleys are of 75 inches in diamelpr, in· 
duding hubs of wrought iron, and are mounted centrally on 
the main column so as to equalize the strl\in of the saw and 
prevent its springing, and to economize its weight. The�' 
are covered with a lagging of pine, over which is glued Ull 
envdope of heavy harness leather. The bearings for the 
wheel shafts are four inches in diameter and tweh'e inches 
long, and are made of an alloy of six parts copper and 
one of tin. The tension is from one to four tun<, and neces· 
sarily calls for the greatest rigidity in the framing to prevent 
the guides from being thrown out of position by the varying 
t('nsion of the blades. 

The timber lies perfectly still upon the carriage and hardly 
rell uires dogging at the ends. The first cut is directed by 
adjusting the log as the saw progresses, after which the slab 
face is carried past permanent gages, very much on the prin. 
ciple of common hand slitting. The operation brings into 
play several ingenious devices for supporting, setting, and 
guiding the log, inventions of Mr. 'Van Pelt, to which, how. 
,�'·(·.r, no especial reference is here necessary. 
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The kerf of the band saw is one eighth of an inch, or less 
than one half that of a circular /:law. Its speed is 4,500 feet 
per minute. We are informed that it cuts pine timber at 
the rate of sixty feet, and oak and yellow pine at thirty feet 
a minute, the logs b('ing from one inch to five feet in thick. 
ne,s. 

lly far thA most important advantage remains yet to bl' 
noticed. It is that the saw will follow the curvature of long 
timbllr, such as is used in shipbuilding and is cut with the 
grain. This not only causes no inconsiderable saving of rna· 
terial, but enhances the value of the work accomplished to 
such an ext.ent that it is stated that deck planks, thus sawn, 
arp, worth fully ten per cent more than when cut by a circu. 
lar blade. Anot her and more striking idea of its eapability 
may be gathere<l from the fact that a board, one eighth of an 
inch thick, has been taken, without the slightest variation, 
from the whole length of a log fifty feet long and twenty 
inches through. In the establishment abo,'e referred to, we 
learn that from <'ight to ten blades are yearly expended, and 
that the co,t of running is about the same as that of the 01'­
<linary forms of saws in common nse. 

'Ve do not doubt but that this entirely novel application 
of the band saw wiII lead to future investigation, tending to 
develop still further its advantages. 'j here is a great and 
growing interest munifested in this class of machinery 
throughout the industrial world, and no subject offers a more 
promising field for the researches of the inventor and the 
experiments of the practical man. 

... -------- �·4 .... �------_------

Reunion oC an Amputated Finger. 

Dr. L. H. Barry, of Jerseyville, Ill., was recently called to 
see )11'. Solon 'V. Johnson, a resident of that city and a car. 
penter by trade, who had accidentally amputated a portion 
of the index finger of his left hand. 'Vhen he arrived at 
the house, Mr. J. was busily searching for the amputated 
portion, which was finally found among some chips near the 
wood block upon which he had accidentally amputated it. 
The line of amputation was from a point mit way between 

['3 per Annum, 
IN ADVANCE. 

the center and outer margin of the free edge of the nail, 
through the nail, to Ii point an inch and a half from the end 
of the finger on its inner or proximate side, inyolving the 
joint. Although a half hour had elapsed Bince the accident, 
Dr. Barry thoroughly warmed the detached portion by placing 
it ill a bowl of moderately hot water: and having carefully 
cleunsed the stump, he placed the partA in accurate apposi. 
tion, und �ecured them thus by adhesive strips and careful 
bandaging; and he then enveloped the whole huml in warm 
fiannel, with directions to sustain the temperature by con· 
stant warmth, which was effected by placing his bed near 
the stove, and his hand on a piece of wood in the oven, the 
temperature of which, for two days and nights, was careful. 
Iy regulate<l by an attendant. 

On the fourth day suppuration commenced, when warm 
poultices were applied and continued for four weeks, using 
as a waHh a weak solution of carbolic acid before applying 
the poultices. Not an unfavorable symptom presented. With 
the process of healing, sensibility was gradually restored; 
and in about two months from the occurrence of the uccident 
there was complete reunion. 

It is of the Eame length as before, and the nuil has grown 
out perfect. In using the finger daily in picking up and 
1101ding nails, as he does in working at his trade, it �ome· 
timl's, the patient says, becomes very tender; but the finger 
is certainly in a much better condition than it would have 
been with the hardened cicatrix which would otherwise 
necessarily have resulted, and there is a probability that he 
will gradually, to a great extent at least, reco,'er the normal 
mobility of the joint.-.Yedical Arcltive8. 

------ .....-...... �------. 
PROGRESS m' H008AC TUNNEL TO MAltCH 1, 1873.-Ex. 

lPnsions of headings in February, 277 feet; opened from 
east end, westward, 13,480 feet; opened fr01l1 west end, east· 
ward, 8,996 feet. Total lengths opened, 22,476 feet. Length 
to be opened, 2,555 feet, being 85 feet less than half a mile. 

-------------.� .• � ... -------
THE circulation of the blood was discovered by Harvey 

in the year 1619. 

IMPROVEMENTS IN BAND SAWING 11!J.CHDlERY 
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shades by tlte addition of h of black to each, we shall have 
a second chromatic circle; then by adding 1'\' -h, etc. up to 
H of black, which will yield the fine black devoid of all 
color, we shall have 10 chromatic circles or 14,400 shades, 
or rather 14,420, if we add the 20 intermediate tones be­
tween gray and bI8.ck. All the subdued colors mav thus be 
classified with the greatest ease. By means of these ten cir­
cles, all the shades may be described, for each is defined by 
the type of its scale, by its tone, and by the degree of black 
which may belong to it. Thus the expression 8 R, 12, -h, 
signifies the color corresponding to the scale 8 of red, 12 
tone, subdued by -h of black; this is the madder red of the 
French uniform." 
. By employing a .mamo-lithograph of Chevreul's circle, 
saml>les of yarn may be assigned their true places in the sys-
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8. Naphtha. 40 gallonll; carbonate of soda, 8 Ills ; alum, 

21bs. ; hydrate ot lime, 2 Ibll.; red ash, 2 lbs.; camplJ,or, 1 
lb .. ; oil of sa:ffron, 12 grammes ;  essence of tar, 80 grammes. 

4. Naphtha,4O gallons; potatoes, 50 lbs.; lime, 4 lhe.· 
sal soda, 4 lbs.; turmeric, 8 Ibs. 

5. Gasolin, 40 gallons; sal soda, lIb.; cream of tartar, 1 
lb. ; add enough oil of wintergreen to mask the odor. 

6. Gasolin, 40 gallons; sulphur 5 lbs. ; iron rust. 100 lbs .. 
onion, 1 bushel; resin, 5 lbs. 

7. Naphtha. 40 lbs.; caustic soda, lIb; alum, 1 lb.; salt, 
1 lb. ; manganese, 30 grammes; water, 120 grammes. 

tem, and the nomenclature becomes intelligible to experts in 
VOL. XXVllI., No. 12. [NEW SERIES.] 1.\oentg-ei{lhth Year. dyeing; and it is possible to order skeins of any conceivable 

It appears almost incredible that recipes like the above 
should be proposed in the present age. They read like the 
absurd mixtures of alchemistic times, and ought to be ex 
posed and denounced on all occasions. None of the addi 
tions can have any other eftect than to disguise the color and 
odor of the burning fluid. to clog the wick of the lamp with 
impurities, and diminish the illuminating power. The 
ehances of explosion are not in the least affected by them 
as it is the vapor, when mixed with a proper proportion of air 
that explodes, and not the oil. No oil ill safe which gives oft 
this vapor at low temperatures, no matter how many pota. 
toes or pounds of sulphur there may be added to it. Nearly 
all of the patented oils mentioned above have been oftered 
for sale in the United Sta�es under fancy names, such as 
"liquid gas." " aurora oil," "saiety gas," .. puroline," "pe 
trolinf'l," "septoline," "hexoline," ., safety oil " and the like 
The agents who hawk these wares about the country display 
great ingenuity in deceiving their customers. They pour 
some of the oil into a can, and again empty it and sit down 
on the can while a match is applied. to the opening. They 
h"ve as many tricks as the Chinese jugglers, and generally 
persuade their victims to make a purchase. As it requires 
eight or nine parts of air to one of the vapor to produce an 
explosive mixture, and as equal volumes of air and vapor will 
burn quietly, they take care not to bring about the mixture 
that will '!lend tllem up into the air, but make the proportions 
most favorable for th6ir purposes. Unfortunately. when the 
lamp burns low, just the right proportion of air and vapor is 
attained to occasion an explosion, and the accident is una­
voidable. 

shade of color. If the colors on the chromatic circles are 
absolutely correct in the copies distributed for sale and com­

=========::==============::- parison, the unit of colors would be as well established as is (JonCenC.. the unit for the meter; but it is difficult to start with the 
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A VIID'OD STSTE. OJ' COLOBS. 

The importance of a uniform system of weights and meas­
ures has long since been accepted by the inhabitants of the 
civilized portions of the globe. and we appear likely to attain 
this object before the lapse of many years; but uniformity in 
the nomenclature of colors has not attracted so much notice, 
and since the immense progress of organic chemistry has 
given us such a vast variety of shades and tones, the want of 
a precise scale of designation is severely felt by the dyer and 
calico printer. For linear measurements and afterwards for 
weights, founded on cubic capacity, we can easily adopt a 
uniform unit. The French meter and the decimal grade are 
admitted on all sides to be the best. It is somew hat remark­
able that we must also look to the French nation for our 
scale of colors. The great authority in all matters of pig­
ments and dyes is Professor <.lhevreul, Director of the fa­
moos Gobelin tapestry manufactory of Paris. The research­
es on color made by Chevreul were of the most exhaustive 
character, and his treatise, published many years ago, is eTen 
now the best book extant on this subject. We find in the 
Manufacturer'/I BefJiew an outline of Chevreul's classification 
of colors, taken from a recent work of Van Laer, which we 
substantially reproduce on account of the importance of the 
subjeei and its direct bearing upon the quel!ltion of a uniform 
system of colors. The great difficulty experienced by all 
classes of persons who use colors, whether artists or calico 
printers, is to define precisely what they want. Yellow, red 
and blue are general tdrms, comprehending a variety of 
shades and tints, which may be approximately described as 
light, dark, bright, dull, and the like; but anything like 
mathematical precision in naming them cannot be attained. 
Hence, although the dyer may have the proportions for print­
ing scarlet, yet the precise shade can.not be given for want of 
a suitable nomenclature. The great chemist Chevreul fully 
appreciated all of these difficulties and, after long years of 
research, finally invented a system by which we are enabled 
to describe 14,000 difterent shades of color with mathemat­
ical accuracy. He succeeded in classifying all shades of 
color by recognizing in each three principles of modification: 

1. The kind of color: red, orange, yellow, green, blue, 
purple. violet. embracing 72 types. 

2. The tone oJ"<tegree of intensity, pale, tender, feeble, del­
icate, vigorous, somber, etc., embracing 21 tones. 

8. The degree of purity or of mixture with gray or black: 
free, fresh, fine, pure, dead, dull, subdued, etc., embracing 
10 degrees. 

This system resembles that in geometry in which the po­
sition of any point in space is definect by referring it to three 
axes at right angles to each other. Seventy-two colors were 
arranged by Chevreul in a circle on a round table, so that 28 
fell between red and yellow, 88 between yellow and blue, 28 
between lMe and red, thus yielding 72 types. By employing 
the symbol$, R,O,Y, P, B, etc., for red, orange. yellow, purple, 
blue, etc.. and making nse of numerals, it is pOBBible to 
designate any color, For example, swphide of cadmium is 
IS 0, straw is 5 OY, sulphur, 8 Y, apple green 4 Y G, and so 
on through a long list of tints. " If," says Chevreul, "you 
suppose the color of each type to pass from pale in the cen­
ter of the circl�, inaealingly to deep, almost black, on the 
circumference of equal gradation,s, you will have, I suppose, 
about twenty tones of the same type color, the first lightly 
colored, the second a little more, the third still more, up to 
the thirtieth, which will be almost black. The whole formll 
what I call the scale of that color. We have here already 
72 X 20 divisions, or 1,440 difterent shades, arranged lIystem­
atieal1y- in a chromatic circle. Now, if we darken all thf'116 

-----------4.� .•. � .•• __ ---------
PAPIII'S DIGEBTEB J'OB COOXIIIG. 

A German exchange gives an account of compara�ive ex­
periments made with an ordinary cooking pot and one of 
Papin's digesters, which merit more attention than they are 
likely to receive unless the facts are more generally made 
known. Papin originally invented the digester to extract a 
greater pOrtion of fat and gelatin from bones, and it has 
long been employed by the chemist and pharmaceutist for 
this purpose, but its adaptation to the wants of the kitchen 
has escaped notice. The digester is a pot (provided with a 
pressure gage). the cover of which can be screwed down, 80 
that the contents can be subjected to both heat and pressure. 
A pressure of. five atmospheres is fouud to be convenient for 
cooking purposes, and a great saving of time and fuel, as 
well as of thll aromatic and soluble portions of the viandll, 
is eftected in this way. With a loose cover, the temperature 
is constant at 100' C., but with the cover screwed down and 
under a pressure of five atmospheres, the temperature rises 
to 150' C., and the cooking is more rapidly and thoroughly 
done. With a loose cover, there is an escape of steam, and 
consequently of aroma; with a fastened cover, there ill only 
slight escape of steam through the safety valve, and no loss 
of Tolatile matter. The firing must be regulated to prevent 
the generation of too much steam. The employment of a 
higher pressure than five atmospheres is not advisable, as it 
involves 8tronger vessels and greater caution. 

In the experiments instituted by Professor Junichen, of 
Lucette, Switzerland, the same quality and quantity of food 
"'all taken for each trial. The food was cooked in an open 
pot and in the Papin digester; and as gas was employed in 
both instances, it was possible to measure accurately the 
amount of fuel consumed. The c;onsumption of fuel and 
the time was computed from the commencement of the boil­
ing in each cooking utensil. The results are given in the 
following table: 

I Ordinary I· Pap1o·s I Saving 
COOking pot. dlgijster. per cent. 

TIme In CUbic Time In Cnblc 
II1lnnte •. 1 ft. gu. 1 m1outea. 1 ft. gu. 1 Time. I Gas. 

Many of the substances mentioned in the above list settle 
down to the bottom of the cask. and have no more effect than 
so many pebbles I)r small shot. 

The only safe oils are those known to emanate from res­
ponsible. hOlleSt refiners, and none others should be trusted. 
Our laws are stringent enough. but these oleaginous rogues 
drive a ooach and four through them with impunity 

------------...... � .•• ------------
SAILIIIG J'ASTEB THAll THE 'WIIID. 

It appears from letters which we have received that some 
of our correspondents are unable to realize the possibility that 
a sailing vessel, such as an iceboat, can under certain circum­
stances go'faster than the wind which drives it ; they do not 
believe the accounts of such feats, especially as there must 
always be some uncertainty in regard to the velocity of the 
wind, in cases where no special measurements were taken 
with an anemometer, while the velocity of the sailing boats 
was recorded. Since the expression of our opinion about 
this matter, stating that the velocity of a sailing ice boat 
could surpass that of the wind, we bave received several 
letters containing arguments against that opinion; but the 
writers fail to consider the true conditions under which this 
remarkable result can take place. 

In order to proceed regularly in our explanationll, we 
must first consider the case of a boat sailing directly before 
the wind: from the moment of starting, the velocity will in­
crease and consequently the pressure of the wind on the 
sails will diminish. This acceleration of the boat will con­
tinue till such velocity is attained that the resistance to the 
progress of the boat, by friction (which increases with the 
velocity) becomes balanced by the pressure of the wind on 
the sails (which diminishes with the Velocity); as soon as 
this point is reached, the motion becomes uniform. We· 
have here the same conditions as govern the acceleration of 
a railroad train. and the uniformity of motion which it will 
finally attain; these conditions are well recognized by all 
railroad engineers. An ice boat sailing before the wind, Beef ..... . . ..... ��� :::: :: �:gg �::g �i:;� therefore, can never attain the velocity of the wind which 

p
Smoked pork.... 

53 1.... 20 0'50 62'26 65'03 drives it, because, if it went as fast as. the wind, the press-otatoes . .... . .. · .., 
Yellow peas . . ... 113· 1'70 48 0'77 57'52 54'70 ure on the sails would cease and the motion would be re-
Plums . . . . . . . . . . 24 0'59 9 0'22 62'50 62'71 tarded; then the pressure of the wind would. again be felt Whole pears. . . •  167 8'15 : �:� ��:: :�:� and increase during the retardation till the conditions were Pears, halves. . . •  1

1
62

84 
2
2:50

52 48 0'58 67'91 76'98 again reached in which the wind presllure balanced the re-Apples, IIweet .. .. 
Chestnuts . . ... .. 147 3'12 57 0'97 60'22 68'91 sistance to the motion. 

Mean saving. . . . . . . .. . . .. . . • .  . . • .  . • • .  . . . . .. 65'54 66'09 If a boat does not sail directly, before the wind, but at an 
According to these experiments. the saving of Papin's di- angle of, say, 45', the sailli are set so that the wind strikes 

gester, in time and fuel for nine difterent articles of food, - them nearly perpendicularly; theref?re: in this. caS? the 
amounts to 66 per cent, or two thirds: that is. if an ordina- sails are placed at an angle of about 45 Wlth the directIon of 
ry cooking utensil requires three units of time and fuel, one the vessel. Here the law just explained will be also applica­
unit is required for Papin's digester, or one cord of wood ble; the velr,city of the vessel will increase, and the pressure 
goes as far with Papin's digester as three cords with a com- of the wind �inish till it balances the increasing resist­
mon cooking l,ot. The subject is worthy of further investi- ance to the motIon; and here also the vessel can never at 
gation. tain the velocity of the wind. This is exactly the case 

----------....... • which some of our correspondents assumed. and in which 
DUGBBOVS JUDBAL OILS. they attempted to prove, by the application of the parallelo-

Dangerous burning oils do not appear to be oonfined to pm of forces, that the resultant could never equai the 
America, as we find in the list of English patents a curious original propelling power. After the above explanation, it 
record of nostrums which are put into kerosene to render it is scarcely necessary to test such a case in this way, as the 
non-explosive. It may be well to give some of the mixtures result may be anticipated. Besides, the application of the 
as contained in the patent list: parallelogram of forces to the case under discussion 18 not 

1. Gasolin, 40 gallons; gum olibanum, 1 lb.; cascarilla legitimate, as a sailing iceboat is not really propelled by two 
bark, lIb. ; Iceland moss, * lb. forces. It could be applied when a steamer uses sails as well 

2. White oak bark, 2 lhe. ; alkanet root, 2 .lbs.; alcohol, 1 as steam; but in thb case of a sailing boat, there is only one 
liter; cyanide of potassium, 80 graJ:Ulles; to be added to 8 force, which, acting in a certain direction, may- 1lIIIfer certain gallOJUI of naphtha. c:il'ClUJlstances develop a velocitY' greater thail itself, all 
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may be the case with every one of the so called six mechan-

I 
tor working independently of the other. Those who suc 

tcal powers. eeeded gave the most exaggerated account of their faelings. 
The latter give the clue to the problem in question. It is Professor Van Muschenbroek, who made the experiment 

identical with the case of a wedge pushed fOl'Ward by side with a flask of very thin glass, and therefore obtained a most 

bt ------�7a 
// Fi'f.l. 

t. j ," ��.--'<¥K tB ��-««< 

pressur\:!. In Fig. 1, let C c b represent powerful charge, declared in a published letter that he was 
the direction of the vessel,.A B the di- so violently struck in his arms, shoulders, and chest that he 
rection of the wind, and A C the posi- lost his breath, and two days elapsed before he was recovered 
tion of the sail; it is clear that, by the from his fright. He adds that he would not su1>mit to a 
sideward gliding pressure of the wind second shock for the whole kingdom of France. 

c 

on the sail, the wedge ABC will be M. Allamand made the experiment with a common glass 
driven forward in the direction C c, till tumbler, and says also that the shock took his breath away, 
it has attained the position abc; then, that he felt such a violent pain in his arms as to fear serious 

if the sails be placed at an angle of 45°, as in the figure at consequences, but that it passed over without injury to him. 
A C, they will when moving, in the same time as the wind Winckler, of Leipsic, tells another story. He says that 
through A B, through the same Bpace, b c, receive no more when he first performed the Leyden experiment upon him­
pressure, and we have again the conditions as before: that self, he felt strong convulsions over his whole body; his 
the vessel can never attain the velocity of the wind, but blood was brought into a most violent agitation, and a burn­
only such a one in which the wind pressure will balance the ing fever would have been the result if he had bot taken 
resistance. cooling medicines. He felt also a heaviness in his head, as 

Let us, however, consider the case that the sails are set if a large stone laid upon it; it caused him twice to bleed at 

b ---"---)CC 
/: J!'i.J2. 

, 
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more sharply to the wind, as in Fig. 2, the nose, which otherwise seldom tovk place. His wife ap. 
then ABC will move through a much pears to have been of an investigating turn of mind, and 
greater distance to abc, than the wind much less afraid than he; she took the shock twice, but 
from A to B; and it is evident that, Winckler says that she was then so weakened that she could 
when the vessel has moved through the not walk, and a week later, having obtained the necessary 
distance, A a', equal to A B, the sails courage to permit him to give her another shock, she com· 
will have receded only a much smaller menced at once to bleed from the nose. 
distance, aud that the space passed over But everybody was not so foolishly frightened. M. Bose, 
by the wind from A to B will correspond with a truly philosophical courage worthy of Emped.ocles, 
with a much longer distance (from A B wished to be killed by the electric shock, in order that the 
to a b) and that, when the vessel has at- account of his scientific death might procure an article for 
tained double the velocity of the wind, the Memoirs of the French Academy of Sciences, but his 
the pressure of the latter on the sail wish was not fulfilled. 
A C. a' c', a c, and consequently the pro- The electric shock produced by the Leyden jar attracted 
pelling power, will go on, and the then so much general interest that many persons traveled 
wedge, ABC, will slide forward with around Europe and made a living by administering it, some 
accelerated velocity till again the resist- of them pretendiug to cure by it all kinds of diseases. 

ance will be equal to the propelling powpr. Foremost of those who advanced this branch of science 
It is evident that in water, by reason of the leeway, the must be mentioned Gralath, in Germany, who, in 1746, gave 

theoretical velocity cannot be as nearly approached as with the shock at great distances and through twenty persons at 
a Miling iceboat, in which, when cutting the ice with sharp once, lind invented the electric battery, consisting of a num· 
runners, there is little or no leeway and also much less re- ber of Leyden jars. Finally, Drs. Watson and Bevis, ac­
sistance by friction than is the case in water; therefore, in cording to the Philo8ophical Transactions, found the modern 
the case of iceboats, the seeming paradox,that they go much method of covering the outside of the jars with tinfoil, while 
faster than the wind that drives them, is often accom- the first connected several separate map-ses of combustible 
plished fluid with metallic wires, and ignited them all with the same 

All those experienced in the management of iceboats spark. After accounting for many other e-x:periments, he 
know this, and therefore do not need to be convinced by the says, in a prophetic style:" Notwithstanding the many great 
above arguments, which are only intended for the unbeliev- discoveries made during the latter years in this branch of 
ing minds, who have taken the trouble to enter into corre- natural sciences, posterity will consider our knowledge to be 
spondence with us about it. in its infancy; therefore we must, in so far as experiments 

---------�........ • justify us, be ready to modify 8r abandon our conclusions as 
THE INVENTION OF THE LEYDEN IAR. soon as other more probable theories are proposed." 

Certain parts of works on physical science, written a century Another investigator, quoting these words fifty years later, 
or more ago, are at the present day sometimes very interesting says: ,. Considering tb.e rapirl progress since that time, we 
to read an account of the expressions of delight indulged in by may hope that even the so enormously advanced science of 
the authors, on matters which, at present, are considered of thc present day (1795) will, at some future time, be looked 
a. trilling interest compared with what is now known in re- upon as merely in its infancy. II 

gard to the sciences of nature. Priestley, in his .. History These prophecies have teen fulfilled, and who dares to as­
of Electricity," published in London, 1767, says: "The end sert that the climax of knowledge has now been reached? 
of the year1745, and the beginning of 1746, is celebrated by Have not the number of discoveries and their importancp 
reason of the most astonishing discoveries which have ever been progressing, since that time, in an increasing ratio? 
been made in the whole field of electrical science, namely, Have not our scientists become more and more expert in the 
the wonderful condensation of this force in a glass named art of making discoveries and inventions? What thEm will 
the Leyden jar, because it was first made by Cuneus, of Ley- posterity witness only thirty years hence, in the beginning 
den, while experimenting with Professor van Muschen- of the twentieth century? Who can prophecy the mysteries 
broek," etc. How wonld the author be amazed if he could of the future, in regard to science, which is always surpass­
return, after a sleep of only one century, and be initiated in ing anything man can conceive Ii priori? Who can name a 
the since discovered mysteries of galvanism, voltaic batte- subject more interesting, morc useful, more faSCinating, to 
ries, electro.plating, electro-magnetism, dynamic electricity, the lover of truth, progress, and beauty? 
the electric light, magneto-electricity, the laws of Ohm, the 

SCIE.1fT1l!'IC AND PR��;i�AL INFORJ[ATION. electlic telegraph, the modern electric machine, the con­
denser (which is, for voltaic electricity, what the Leyden jar 
is for frictional ele,ctricity), the Ruhmkorff coil, the Geissler 
tube, the application of the spectroscope to substances illu­
minated by electric light, the effect of electro"magnetiem on 
polarized light, and then finally witness the modern experi­
ments which promise discoveries that, during the next cen­
tury, will even put all these in the shade! 

The history of the discovery of that form of electric induc­
tion on which the invention of the Leyden jar is founded, is 
thus given by Desaguillers: "Professor van Muschenbroek, 
of Leyden, Holland, and some of his friends, observing that 
electrified bodies, exposed to the air, lost their electricity 
rapidly, imagined that, if they inclosed a conducting body in 
a non-conductor, it would become possible to charge more 
electricity into the conductor and retain it longer. As a glass 
bottle was the most convenient non· conductor, and wa.ter the 
most common conductor, water was placed in a bottle, abrass 
rod put in the water, and the same charged by the interven­
tion of this rod; but nothing particular was observed till Mr. 
Cuneus, who supported the glass flask by his left hand while 
it was being charged, supposing that the water had received 
as much electricity as it could contain, attempted to with­
draw the brass wire with his right hand, when he was sud­
denly frightened by a violent shock in his arms and chest. II 

The water served here for the inner coating of the jar, and 
his left hand for the outer coating; and yet, however simple 
and easily repeated the experiment is, there were at that time 
many experimenters who, after reading the published ac­
counts and trying it for themselves, did not succeed, being 
still in the dark about the conditions required for success, 
which at the present day are so well known. 

It has been proved that the discovery of the same principle 
and its application by Von Kleist, in Germany, in the same 
year, was without knowledge ot the above, each invelltip-

FLY WHEELS FOR STEAM ENGINES. 

The rule given by Molesworth for weight of fly wheel rim 
is as follows: Multiply the average pressure on the piston, 
in pounds, by the length of stroke in feet and divide by 40 
times the diameter of the wheel rim. The result will be the 
weight of the rim in hundredweights. To obtain the weight 
in pounds, multiply by 25 instead of dividing by 45. 

Haswell says that the weight of the rim should be from 
85 to 95 pounds per indicated horse power of the engine, and 
gives a rule which, algebraically expressed, is as follows: 

PS 
W = 0.00023 R2 D�' where W is the weight in pounds, P 

the mea� pressure on the piston, S the length of stroke in 
feet, R the revolutions per minute, and D the diameter 
af the wheel. The late Professor Rankine gives a rule which 

mg 6.E he "'xpresses thus: W = --- , where mg has a value of 
V'2 

from 1,000 to 1,500, and D. E is the fluctuation of energy in 
the machine during one revolution. Professor Thurston 
gives us the following memorandum: 

" The effect of a fly wheel will. depend upon the proportion 
which the product of the weight into the square of the ve­
locity of its rim bears to the quantity of work which is al­
ternately stored up in it, and restored by it. The latter 
quantity will vary with the leugth of stroke of the engine, 
the size of its cylinder, the pressure of steam Carried, and 
the point of cut-off. It would be difficult to construct a.n 
exact formula that would be adapted for general use, but the 
following rule will give good results with our best forms of 
engine with considerable expansion: 

"Multiply together the area of piston, in inches, length 
of stroke, in feet, and highest proposed steam pressure; di­
vide the product by the square of the pr04.uct of the diam-

177 
eter of the wheel, in feet, by its lowest proposed number of 
revolutions per minute. Finally multiply the result by 90,-
000. Algebraically the rule is thus expressed: 

W=90 0OO � , 
WZ D2 

"This formula was first proposed in 1867, and has given 
satisfactory results. Its author prefers it, for ordinary pur­
poses, to any other published. 

" To determine the sectional area of the rim from its 
weight, divide the given weight by ten times the diameter 
in feet, and the result will be very exactly the cross section 
of the rim in square inches." 

We here offer, to those of our readers who have written 
for the informatio!l, something of a range within which to 
choose for themselves. It is, of course, better to make a 
fly wheel a little too heavy than a little too light, while (as, 
for example, in cotton mills making fine goods) a perfect 
regularity of speed is of very great importance. 

PRESERVATION OF FOOD. 

A singular incident of the preservation of food in hermet­
ically sealed vessels is mentioned in the work on the Swe­
dish expeditions to Spitzbergen and Bear Island, in the years 
of 1861, 1864, and 1868, under the dire('tion of O. Torrell 
and A. E. N ordenskiold. 

The .iEolus was, on July 13, 1861, at Shoal Point, one of 
the most westerly points of thp island of North Eastland, 
which is separated by a sound from Spitzbergen. A sailor 
named Mattila.s came on boald with the news that he had 
made a discovery on shore. It was found to be a depot, 
which had been established thirty-four years ago by Parry's 
expedition; and in it a gun totally unfit for use, a wooden 
box with ammunition (c .. rtridges, caps, and powder) in good 
preservation, and eleven sealed cans were found. Every­
body was curious to see whether the contents of the cans had 
resisted decay for 34 years. Mattilas opened one of the cans, 
and in it was discovered r(Jast meat, with jelly and fat, as 
well preserved as if it had been prepared but yesterday. On 
the larger cans were found the words" seasoned beef II 

stamped in the top part; the smaller ones had the inscrip­
tion "rounds of beef. II One can contained spoiled coffee. 
The wood of the box, as is the case with nearly every bit of 
wood found at Spitzbergen, has not in the least decayed. 

DISTILLATION BY COLD. 

At a recent meeting of the Chemical Society of Berlin, a 
method was proposed by Smee for the detection of organic 
matter in the air, and at the same time for performing dis­
tillation by cold. A glass funnel drawn out and closed at 
the bottom is placpd in a filter stand and filled with ice. 
The moisture of the atmosphere condenses on the outside of 
the funnel and runs slowly down into a capsule bpneath. 
The quantity of liquid obtained in a given time is measured 
and the ammonia in it determined by the usual methods. 
The quantity of an-monia affords data for testing the amount 
of organic matter in the air. Certain substances that would 
be destroyed by heat can be condensed or distilled in this 
way. For example, the volatile odor of flowers, if placed 
with the ice filter under a bell jar, would impregnate the 
water and be actually distilled by the ice. It thus appears 
that the condensation of moisture on a tumbler of ice wa­
ter is capable of practical application. 

CUPRO-AMMONIUM AS A SOLVENT FOR CELLUL06E. 
We have received numerous inquiries in reference to this 

reagent, its preparation and methods of application. Cupro­
ammonium or ammonio·cupric oxide is a solution of the 
oxide of copper in ammonia. If we allow aqua ammonia 
to trickle slowly over copper turnings, some oxide of copper 
is formed which dissolves with an intense blue color in the 
excess o! ammonia. Leaving ammonia for some time in 
contact with the copper, and occasionally shakinlr the vessel 
to secure access of air, will also yield it. Perhaps a more 
rapid way is to cautiously add ammonia to a solution of sul­
phate of copper, then to filter 01'fthe supernatant liquid from 
the precipitated oxide of copper, and to dissolve the fresh 
oxide in ammonia. It ought to be borne in mind that the 
cupro-ammonium re-agent must be co ncentrated, as the di­
lute has little effect. As this is a solvent for cellulose and 
not for all sorts of impurities, the various substances to be 
tried must first be freed from extranoou!l matters. As much 
of our paper is weighted with French chalk, terra alba and 
sulphate of baryta, these mineral compollUds may interfere 
with the experiments. Pure linen paper, such as is em­
ployed in the manufacture of gun cotton, ought to dissolve 
in cupro.ammonium very readily. Sea weed, grass, straw, 
ramie, etc., would require treatment with caustic soda to dis' 
solve out the silica and other impurities. Peat, being near­
ly pure carbon, would not be readily acted upon. To water­
proof the paper, only the surface is acted upon and the 
sheets are heavily pressed between rollers. Instead of try­
ing tungstate of soda to render wood and paper fireproof, it 
would be well to experiment with soluble glft.l!s as being a 
much cheaper article. 

It must not be forgotten that ehloride of aluminum is al­
so said to be a solvent for cellulose, and there may be cases 
where this re·agent would serve a better purpose than the 
more expensive copper salt. Sulphate of aniline yields a 
yellow color with wood fiber, and this reaction may be em­
ployed for the detection of the adulteration of linen paper 
by wood. There are doubtless many uses to which it would 
be possible to apply precipitated cellulose, and we trust that 
our correspondents will persevere in their experiments upon 
the cupro-ammonium solvent. 

------------�.� .• � ... ------------

HE that has no resources of mind is more to be pitied than 
he who is in want of necessaries for the body. 
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ELASTIC WASllIIrG KITTS . 
'rhe friction necessary to proper waRhing of clothes was 

formerly obtained at. the expense Of · t ! l" �kiu oi the knuckles 
of the operator, but this destruction of th" animal tissue has 
long since been ob'l'iated hy the invention of the corrugated 
washboard. In many cases, however, the llOard is not so 
oonvenient as a manual operation, and to facilitate thl" lat­
ter, an india rubber mitt has been invented and patented by 
Mr. Marvin Cadwell, of Lansing, Mich. 

The covering for the palm of the hand is provided with 

most productive, and among these Switzerland hnH always 
held the first rank. M. de Candolle enumeratell aH follows 
the influences which, in any country, favor the developmeDi 
of science : 1. A well organized system of instruction inde­
pendent of parties, tending to awaken research, and to as­
sist young people devoting themsel'l'es to science. 2. Abun­
dant and well organized material means for scientific work, 
libraries, observatories, laboratories, collections, etc. S. 
Freedom of utterance and publication of any opinion on sci­
entific subjects, without grave inconvenience. 4. Th6 1Jabit­
nal use of one of the three principal languages, English. 
German, and French, and extensive knowledge of these lan­
guages, among the educated classes . 

. ..... ... -------------
BAUER'S RAIR BLOWING APPARATUS . 

One of the most unpll"asant circumstances of the hair cut­
ting operation is caused by the short pieces of hair falling 
down the neck of the patient, creating irritation both to the 
skin and the temper_ Mr. W. C. McIntire, o.f Washington, 
D. C., attaches, to a pair of barber's shears, an elas'ic hollow 
ball which is compressed by the operation of cuttin« ; and a 
current of air, forced out from the ball, is directed along the 
edges of the blades and blows away the fragments of hair 

rings which engagl" with the middle fingers and with straps as fast as they are cut. The ball is taken between theihumb 

[MARCH 2�, 1 873. 
IJ[pROVED FOLDIIrG CHAIR. 

A cheaply and easily made folding chair is shown in the 
engraving herewith, nnd is the invention of Mr. Charles A. 
Jackllon, of Boston, Mass. , who has patented it. A is the 
seat, 8 the back, C the front legs, and D inclined bars which , 
in conjunction with those portions of the side rails of the 

and a buckle, by which the device is attached to the hand of and fingers and slightly compressed, and then located be- back which extend below the seat, act as hind legs for the 
the operator. Each side of the palm is provided with corru- tween the handles ; and when the pressure is relieved, ihtt support of the seat when the chair is extended. The incli­
gations ; those on one side may be smaller and finer than handles of the shears find their way into creases formed in nation of the back and seat can be varied, for which purpose 
those on the other, the sides to be changed in use for rubbing notches are cut in the bars, D. It will be understood, from 
coarse or fine fabrics. In manufacturing the mitt, a rectan- the i.llustration, that the chair, when not in use, can be folded 
gular piece, a little smaller than the portion which forms the up into a very small compass. 
corrugated part, if! cut out of the palm, and the latter is then _ •• ____ 
stuck upon the former to cover the hole thus cut out. The Manue&e&urlng Paper Crom Wood. 

whole is then put into proper molds, and the corrugations Professor Hdsch states, in the Cltemical Review, that by 
and rings are formed by a press into which the molds are Houghton's process for making paper pulp from wood, at 
placed for the purpose. By this method, the palm with its least 80 per cent of the soda is recovered. He says : " What 
corrugations is made harder and less elastic than the other I mean is that;if you start with a solution containing 100 Ibs. 
portions, so that the latter can the more readily adapt them- of real soda, after boiling the wood, precipitating the resin 
selves to the shape of the hand. with carbonic acid, and rendering the liquid caustic by lime, 

_ .e. • you will have a �olution containing about 83 Ibs. of real 
8tatillticII oC Foreign 8clentlll'lI. soda, so free from resin as to be quite ready for a second 

M. de Candolle, an eminent Swiss naturalist, has recent- the sides of the rubber ball and hold it in position, while the boiling. The total loss, chemical and mechanical, is only 
ly published, in Geneva, a volume composed of- interesting ball, by its elasticity, forces apart the handles and opens the about 17 per cent. 
facts with reference to the eminent scientific men that lmve blades. The inventor claims that the improvement can be It will be some time before the salts of soda fo�ed will 
liv"d within the last two centuries. The ]J}n,glislt Medw.nic of advantageously attached to shears for other than barbers' accumulate in the solution to an extent to interfere with its 
late date prints a l.mgthy review of the work, from which use. use, and when they do so, the alkali can be recovered, by 
we select the following conclusions : • ••• • burning, far more advantageously from being comparatively 

One question put by the author is, from what class of BO- EARLY PLANS FOR RAILWAYS. free from resin. " 
ciety do most of the Rcientifie men of the world Ilpring '! In We recently referred to some of the curious pictures con- ----- ---... .' ...... ------
instance of the French Academy, he says that 37 members tained in the early numbers of the Mechanics' Magazine, and Tranllparent Albumen Plcturell. 

belong to the nobility or to rich and aristocratic families ; ,16 we now present another, being an illustration of the railway The use of transparent slides for magic lanterns makes it 
are from the middle clllBS, and 6 from the working claRs. proposed in 1823, between London and Edinburgh. It will desirable to have a ready process for their preparation. G. 
H e  considers from this and other cases, thereforn, that the 1 be observed that the track W8& CInIlposed of gl"Qoved rails, ill Willis suggests the foll�ng : Make a solution of india rub­
middle class is the most productive. As exa.mples he cit('� the middle of which were teeth and the tractive power was ber in benzoIc, of the consistence of ordinary collodion. Float 
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a sheet of paper half a minute upon 
it and, after drying, albumenize in 

noble <X wealtby ; Leibnitz. the Ber- the usual way. Take the whites of 
nouillis, Lagrange, Herschel, Berzelius, I -' '.;;�'�;-� eggs ; for every egg add 7 or 8 grains 
and Robert Brown as in the middle , of chloride of ammonia dissolved 
ranks of life, and Davy, Faraday, and ( in little water ; beat thoroughly and 
Gauss as sprung from poor parentage. filter. Float the rubber paper on it 

M. de Candolle's observations do not . in a warm place, taking care to avoid 
confirm the view that intellectual facul- air bubbles. The paper dries rap'd-
ties are hereditary. Of 94 foreign as- ly, and can be preserved for a long 
sociate8 of the French Academy, he time. The sensitizing and printing 
says that 'but 3 had Bons who reached ure performed as usual, only taking 
tue Eame dignity. It does not appear care to produce a much darker pic-
that distinguished savant� are special- lUre. The print is washed to get 
ly descended from men devoted to the rid of the silver ; it is then, before 
cultivation of the flciences, such as toning, laid on a glass plate and 
professors, doct-ors, Ilnd engineers. It firmly pres6ed. After drying, the 
is among the mathematicians that tho npper side of the picture is mois-
heredity seems most marked . This tened with a tuft of cotton dipped 
is shown in the eight Bemouillis, Albert in benzole ; and after gentle rubbing, 
Euler, Bon of Leonard, and Clairaut, the paper can be removed from the 
�on of a profesRor of mathematics. plate while the picture remains on 

As regards religion, from the lists of the glass. The gold toning and fix-
foreign members of the Royal Society ing of the picture is then performed, 
in London, the

l
number
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nts L-__ ___ _ I l

taking care to use a dilute SOd
d
a so-

is found to near y equa t at 0 at 0- -- ution, as one more concentrate at-
lies. Outside of the British Isles, it is PRI1IITIVE RAIL WAY. tackfl the picture. It must not be 
estimated there are 140,000,000 of Cath- forgotten that an albumen picture 
olics and 44,000,000 of Protestants, so that the latter furnish obtained by cog wheel8 alTanged on the locomotive. At suit- on glass requires to be much tltronger than a paper positive, 
relatively three times more foreign members to the Royal able intervals, sliding tracks and turntables were to be ar- and hence the necessity of a dark print. A transparency 
S.:>ciety than the former. In the roll of foreign a880ciates of ranged for the purposc of shifting the cars from one track thus pressed is much finer than the slides taken in the usual 
the French Academy, there are no English, Irish, Swiss, or to another. It was stated as an udvantage of such a road way, and will bear magnifying without appearing granular_ 
Austrian, and but few German Catholics. that, instead of changing coach horses between London and 1'he process has this advantage, that a supply of the rub-

Another reDll,trkable rellult is that, if the list of profellllions Edinburgh some twenty-five times, as W!\1l then required, ber paper can be kept on hand, ready for sensitizing the same 
of fathers of eminent savants be studied, the profestlion as ordinary albumen paper. The india rubber paper can be 
furnishing most is that of Protestant pastor ; Bo(;rlllmve, coated with chloride of silver collodion, printed, and trans-
Wargentin, Hartsoecker, Euler, Campe, Linne, Blumen- ferred as above. Greater pre')Ilution is necessary in the lat-
bach, Olbe!"s, Wollaston, Jenner, Mitscherlich, Robert ter case in toning and fixing, as the collodion print is more 
Brown, Berzelius, Agassiz, John Wallis, Fabricius, Arthur easily attacked than the albumen film ; hence the albumen 
Young, Encke, Heer, Bernard, Studer, and Clausius, are all process is preferred by most photographers. 
thus descended. The author also finds that a lat"ge number - . .... .. ------
of distingnished scientific men are the posterity of the 1)0,000 To CEMENT GLASS ON BRASS.-A cement is used by 
refugees who were eJ>pelled from France after the revocation Puacher which is particularly serviceable,says the Druggist's 
of the Edict of Nantes. Among these are the names of Circular, in attaching the brass mountings on glass lamps, 
Mallet, the astronom�r, Agassiz, and De�or, naturalists, and as it is unaffected by petroleum and all of this class of 
many others of note. burning tluids_ It is prepared by boiling three parts of 

As to the part taken by Catholic ecclelliastics in the pro- 1 __ ' rosin with one part of caustic soda and five parts of water, 
gress of science, it appears that the Abbe Hally, in the be- L thus making a kind of soap, which is mixed with one half 
ginning of this century, is, the last priest who made 0. name --------- ---- . - - -----' its weight of p19.ster of Pari8. Zinc white, white lead, or preci-
for himself in the positive sciences. Padre Secchi, at Rome, involving the use and maintenance of more than 100 horses pitated chalk may be used instead of thtl plaster ; but when 
is the on�iY Romish clergyman of scientific eminence ut pres- for each coach, the whole journey, with several coaches, they are used, the cement will be longer in hardening. It 
ent. would be performed in much less time, and w!th greater has a great adhellive quality. The possibility of dissolvina- it 

In general the smallest countries have been relatively the comfO:rt to passengers, by means of a single steam tlngine. to remove the mountings, will recommend it to many persoils. 
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SOAP HOLDER. 

Every one is familiar with the fact that in llnndling wet­

barley field, 12 acres of pasture land, and 80 acres of cloyer 
land. 

SCREW D ll IVER ATTACHJ(ENT. 
This is a convenient and handy little 

.countersink tool, to be attached to an or­
dinary screw driver and remain permanent­
ly affixed thereto, each implement being as 
readily used as if it had a separate handle. 
The reamer or countersink is placed along­
side the screwdrivet', and a slot in its shank 
provides for its being slid down when re­
quired for use, and up out of the way 
when the screw driver is needed. The in. 
ventor, Mr. W. U. A. Bonwill, of Dover, 
Del . , proposes to use his improvement in 
conjunction with gimlets and other tools 
in use by carpenters,  the application of it 
to which will readily be suggested in proc· 
tice ; but it will be found in itll most ap· 
propriate place on a screw drh-er, that the 
hole, after being bored, may be reamed be· 
ford the screw is inserted. I t  is a neat 
and convenient arrangement and will find 
fa\-or with workers in wood. 

ted soap it slips from 
the hand, flies j ust 
where it is not wanted 
to go and, in short, 
creates considerable an­
noyance. To obviate 
these difficulties is the 
design of the novel de­
vice herewith illustra­
ted. It consists of a 
box of perforated metal 
provided with a de· 
tached cover o f  the 
same material. A wire, 
A, passes around the 
rece ptacle, and projects 
from it to form a han · 
dIe. A bent wire, B.  
attached to the cover ;s 
hinged to the wire, A, 
and both wires are in­
·closed in loops fO!1Iled 
in the ends of a yoke , 
,C. When the latter is 
pushed down, the cover 
is held tightly against. 
t.he box, and the soap 
wllich is placed therein 

For practice ground the exhibitors will have 18 acres of 
rye land, and an appropriate piece of pasture land. 

'is retained in position. VlTher.. the yoke is raised, the various 

parts appear as represe'l ted in our illustration . 
\Vlwn closed, with the soap on the inside, the box is dipped 

in the water and shaken until the req uiRite lather is obhi ned. 
It i� theI: remO\-ed and placed upon the washstand. 

ThLq device was patented through t.he Scientific Ameri�-Rn 
Patent Agency , May 7, 1872, and is the invention of )Ir. Ja­
cob A. ('Amp, of Sandusky, Ohio. 

----------.� . • .  ------------
The Vie n n a  Exhlbltlon.--Trlalll of AgrlcuUural 

Ma chinery. 

'1'he trials of agricultural machinery will take place on the 
Leopoldsdorf e�tate, in the Marchtield, near Sieb{'nbrunn , 
which is a government railway station situated at 1\ distance 
of about eighteen English miles from Vienna, and , i f  neces­
sary, also . on the Gutteuhof estate, likewise situated on the 
government railway, at a di Rtance of n ine Engli .. h miles 
from Viennll . 

The Jlt>Tiod :< of th" variou� trials have been fixed as fol­
lows : 

A. from tlw 18th to the 22nd of June. 
a. All hoes and such like i mplements will work in fields on 

which potatoes, t ll rnip�, ood otbN cattle foooll Ilnd Indi&1J 
'corn are grown . 

b. AIso-
root-cntting, chopping, and crushing machines, 

'kibbling m ill� . lIJaize disgrilin ing machines, and oil cake 
" rushers , wh ich a1'<� workl'd eithl-r by hand, winch, or by 
,�teaJ1l power. 

c. Deen plowing in two year clover lands and mannring in 
fallow land will be done with steam plows. 

B. From tlte 25tlt to thtl 80th of June. 
All },,/ndR of grass-mowing mach i nes, bay ·urners,  and hay 

nkes will be tried . 
C. From the 14th to tlte 18th of July. 

Thrashing machines for corn, wheat, and barley, "traw 
<elevators , corn.cleaning machines and sorting apparatus, 
worked either by hand, winch , cr steam power , will be tried. 

D. From tIle 21st to tllf 25th of July. 
Will be tried : 
a. All kinds of stpam plow work. 
b. Ordinary plowing on pasturu land and in the field. 
/'. The work o� sowing mac:hines . 
d. Harrowing and rolling. 
The separate days on which these various trials in the field 

will take phce, will be made known in due time. 
The transport of the machines to and :from the trial fields, 

as well as the motive power. fuel, and attendantR, required 
for working them on the fields, must be provided by the ex­
hibitors themselves. 

A particular place will be assigned in the Exhibition 
grounds for repairing the machines ILLd implements which 
may have heen damng'ed in appearance, etc. , during the 
trial�, befOl? t.hey are brought back to their stands in the Ex· 
hibitiou.  \Yithout thiR renovation the machines that ha\-e 
been tr;i'd \Val not be allowed to be returned to theit' pIa!'!'. 
Should the IlP!'eBRllry repairs be done carelessly or be npg' 
ll'ct"d altog-(·thC'r by tIl!' exhibitor, it will be undertaken at 
I! i� ('o�t by 1 111' g'pncral manager. 

All Rtpam plows will receh-e 
rt. For deep plowing in two year clover land, 36 acre�. (One 

( ; prman acre = 1 -422 acreR English). 
�. For plowing in the manure, 30 aerl'll. 
c. 100 acres for stubble plowing. 
d. 86 acres for the trial of weeding implements and ma­

chines, and 

e. Appropriate spaces for steam harrowing and other 
work. 

For practice grounds, about 10 acres will be allotted to each 
steam plow. 

For plowing trials with ordinary plows will be assigned : 
13 acres of pasture land ; about 50 acres of corn stubble 
field, and about 10 acres for plowing in the manure. 

For lesting all kinds of mowing machines will be availa_ 
bl,, : 80 act'('� of rye field,  40 acres of wheRt field, 40 acrflR of 

For thrashing machinell there will be provided : 
4,000 } 
2,000 mandels (each mandel numbering 15 sheaves) 
2,000 

in order that each thrashing machine, and likewise the 
cleaning and sorting machines, may be able to work several 
hours. 

The quality of the material of the machines, excellence of 
construction , the applied draft or flteam power, the con­
sumption of coal, the indications of the steam engines, the 
whole performance as to quantity and quality, will be set 
down in tables, and serve at the consultations of the j ury as 
helps and guides for the a ward of the prizes. 

- - -
A New System of' Tele�raphy. 

A corie� t:ondent, J. H. 1'11. , asks, if ti"" telegrapl� hu siness 
of this cou�try"'s to bl' ,�ont.rf>lled by ihe Governm: nt. would 
it n::.t be well to l:.ave I'ablf'�, ('.otl:�hning of lmnr. reds of small 
insu lated cnpp�r wires, lllid a long the roads leading from thE" 
prim-iral cit b ', from which n number of wirl'i' could diverge 
to make connections with the villages and IImaH ci: il's along 
thE' route. Ti.e number of wires u �l'd in IL brll'wla  I',onnec 
tion should be pro;Jortioned to the �ize of tl ... p;llce with 
wllich communication was desll"ed, and these wires should 
he controlled by a Government official in e.ach c.ity 01' village. 
Any firm or family in th:e c1ty Hhould be allowed, for a 
m:;derato paym�nt (say *10), to l :a\'O a 'Hire from the 
store or llOuse to the Gove" ment office, the business of the 
offit�ial being merely to connect the local wire with the 
wire from the ('I>ole lead ng to the place with which it 
WM desired to communicate. This system, J. H. )1. thinh, 
wou, : make the tCllegraph un indispensallie com-enience iu  
evpr;.' 1101J.At�. 

---------.� .• � . .. -----------
GROCER'S SAJ(PLE CASE. 

Our engraving' illu8tratt'� a new box or case to be ulled by 
grocer,; and othl'r� for containing spice>] or other good�,  pro­
tC('!ing them from injury, and also displaying the prices of 
t.lJ:- Bame. The box i8 providetl with a suitable glass cover, 
w� aich is slid into its place alld held in the gro()n'd Hide�. 

Tlti� clln be withdrawn by lJUlliug it toward one .:nd of the 
c� -e, or it lIlfty Iw 10t'Kf'o by tnPftnR of I ll(, �l ic1(' or cakh , .A, 

J 

. . .  
llIE'dlcal Vses of' Carbolic Add. 

1. It is not proven that ('arbol is  a gf'nl-l'. 
al diRinfl'ctant. 

2. It is of tll!' greatest use to d i sinf"ct 
wounds. 

a. It l\(>complisllPs this by de�troying 
llllB, "tc. , and by prenmting in flammation. 

4. Its u�e in wounds moderates pain. 
5. Its use on the skin relie\-es itching, and produces a l l  

anmsthesia sufficient for minor cutting operation�. 
fl. It seems to be of liS" internally, in certain ('asell. ill 

scaly �kin diseased, and at least as a moderator of IJain i l l  
cancer. 

7. It has not proved of decided use in other diseases. 

Qtol'rt,flpondtntt. 
-------------- --------

The SIlI>ane,,!' Show at " Iell n a .  

T'O the EditO'I' (�t' the Bci'-'/t�tic American : 
For the lust few daYll there has been 011 exhibition in Yedn. 

in one of the old Illam,ion" of the Ex·Daimio of Satsuma , 
the collection of artidcOl intended for t.i .e Austrian exhibition. 
Thill collt-ction, th" fir,;t of it� kiud "ver made by the Jap ­
anese to be :-"�nt nbroad, deserves some notice ; and 118 man\: 
of our readers will not have time or opportunity to visit th� 
Vienna exposition, It tlketch of the collection may not I", 
without interest to them. To us, who have lived some timt-

I in Japan, and have done our mite toward helping the Jap­
! anese to civilize themselves, this exhibition in Yedo is ttl. 
: " \" 'llt of great importance. It is only eight months since 
. t,hat the Japanese government resolved to �end a contribution 

: t,o the Vienna exposition, and the work of c.ollecting and pr.,­
pltring such a contribution was & new one ; but the commi8-

. 8ioll have been so tirelessly diligent that Japan's offering will 
t)�" upy no mean place among those of other nations. The 
Mikado "and the Imperial household visited the exhibition R 
few days ago, and his visit is thus described : 

" His  M1L;esty, 011 alighting from his carriage, was shown 
by the Vice Fr.'sident into the exhibition, and pxamined th,' 
first division of it, group by group, manifesting gl'e!lt inter­
est, and asking a number of questions , which were answered 
by t.he Vice President lind by Mr. '1'anaka, a Japanese natur. 
alist who has studied in Paris. The rest of the Japanese 
commission and the European staff attendpd His Majesty 

I through his inspection of the rooms. His �/rajesty devoted 
much time to the examination of the mineral� and geological 

, pro(luctiollS collected from the sevcral provinces and depart -
ments.  After an hour and a half's visit, His Majesty retired 

Fig. 2. An inclined plate is arranged with projecting arms, to the private apartment which had been prepared for his 
which enter sockets on either sides of the box, and sel'ves to convenience, and rested for half an hour. During this tim e  
support a card suitably in" cribed with name, price, or other the plans and photographs of the Vipnna exhibition,  the 
information. catalogues, and other papl'rs connected with the Japanese 

Patented through the Scientific American Patent Agency, department were laid before him . A fter partaking of Romp 

January 14, 1873. For further particulars address the pa- refrellhment�,  His Majesty resumed the inspection of the 
tcntee, Mr. N. 13. McCreary, Phelps city, Atchison Co., Mo. remaining groups, and visited the articles prepared fol' the 

-------______ ...... • London exhibition. His Majesty thl'n made a tour throngh 
THE PANTAGRAPH. the garden, and saw the collection of lh-e animals which haH 

In response to inquiries for further information regarding been collected from various provinces of Japan, and then 
the pantagraph, or instrument for copying drawing;; on an took hill depart,nrp , attended to the entrance hall by the sam!) 
enlarged or red.uced scale, described in a former number (If officials who }'('ccin·d him on his arriYRI. 
this journal, WI" give llerewith n nothl'l' "ngl'adng', whil'h �loRt of the contribntions are made by the provincial or 

I d"pal'tmental anthoriti!'R, or have been purcha�ed by the 

showl! its operation more clenrly. The apparatus if! very 
easily constructed from wood or metal. Som!' care flhould be 
taken in making the joints, in order that they mar work 
very easily without shaking. 

• ••• • 
THE SPIRIT LEVEL.-The following is written on the baek 

of the model of a spirit level, deposited in the Patent Office 
and patented by C. W. Evans, February 18, 1855 : " What 
is the most effect-ual !!pirit levE'l you ever ssw ? Give it up ? 
Rum !" 

commiRsioll ; hut �oml' of thl' spedmf'n s have }wen sent in 
by private and oJficial contributors. The exhibit ion ha� b(·. ' 1 1  
enc1o�pd in a large square, l'urroundf'C1 by gardens laid om 
iii .Japanese style. Aftet' reaehing th" large gatl', the fir�l 
thin '!.' the eye mef<tl'l is a pair of f'nOl'lllOUS paper lantprn�. 
with a diameter of at least twelve f,>pt, paintpd with dragon� 
in brilliant color�. Thl' articles tlwmselves are arrang-e<1 i n ­
side the hnild ingil, grouped i n  accordance with the elns8 ifi (''' ­
tion of the Vil'nna exhibition ; and althongh every1 hing haH 
not yet arrived , it if! undoubtedly one of the most Iwrf.'ct nn<l 
beautiful collectiollR of .Ja pane!''' p�O<l uctR thllt h ll� p w r  hpf'n 

brought to/!:et.lwr. " 
'l'he first l'oom was devoted to the mineral and mining pro­

ducts of J apan, which were rich in coal, copper, lead, RilY"r 
and gold , and gave great promise of what Japan flhall be ahle 
to do when a new system of mining is carried out all m'er 
the country. The iron ore, though abundant, consists ch ief­

ly of the magnetic oxide, and, con�idf'� ing the cost of fuel in 
Japan, is rather costly to I'mplt .  If, however, coal beds ('on · 
tinne to he dif'covl'rpd in :u< rapid a rate aR herptofore, tho 
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iron industry in Japan will assume vastly larger proportions 
than at pr(wmt.. Nine tenths of the iron used in the arts 
of Japan now is mined and fabricated in England. The 
geology and mineralogy of Ja.) un are well represented, and 
the arrangement is all that could be rlesired. The colleccion 
of pearls which were ranged in small phials, and were from 
the size of a nit to that of a bean, showed clearly that this 
hitherto neglected branch of industry should be cultivated. 
It seems tolerably certain that the seas around nearly the 
whole of Japan produce peads. Little attention has thus 
far been paid to tllis source of wealth. The display of raw silk, 
woven silk, dyed and figured crape, satin, and many differ­
ent varieties of manufactured silk was very large. In addi­
tion to these, Bilkworms' eggs on cards, hundreds of boxes of 

J citniific �tUtri,au. 
" From what has transpir()d, we cannot be wrong in already 

congratulating the Japanese Vice-President and commission 
on the success gained ; and the establishment which His 
Majesty has visited on this occasion seems not only intended 
as a temporary erection, but for future exhibitions, and the 
specimens collected are proposed to IJPcome the nucleus of a 
permanent exhibition, on the plan of the English South Ken­
sington Museulll . The visit of the Emperor may be consid­
ered as laying the foundation of an undertaki ng from which, 
if it be properly managed, Japan will derh-e considerable 
advantages in the future. " 

It is with much regret that I find I cannot depict to my 
satisfaction the exhibition as I �aw it with my own eyes. 

Yedo, December 26, 1872. 'V. E. G. 
cocoons, the IrtrvlE, grubs and moths in all stages and of --�--�-� ___ • ____ ------

many varieties of t.hese insects wt:'re exhibited. EYen the Construction 0.· Dwellings. 

, . wild " silkworms, that produce a kind of rough silk that To the Edito'r of tlte &ientific America,n: 
canllot be reeled , were exhibited in all their developments. HaYing noticed in recent numbers of the SCIENTIFIC AMER­
Then followed silk reeling and silk weaving machines, raw ICAN a number of communications in regard to the construc­
silk or " cotton " silk, which is produced by jorcing the tion of dwellings, I send you a descriptWln of one which I 
worm to Iilpread his silk over a flat surface instead of wind- propose to have erected for myself, hoping the suggestions :ng it into a cocoon. Every detail of the silkworm rearing contained herein will be of value to some of your readers. 
and of the silk manufacture was thus fully exhibited. The 'fhe method of construction is briefly as follows : 
coll,�ction, arrangement and quality of the materirt medica The foundation having been built in any approved manner, 
ann cereals of the country werc most excellent. In wax, there is to be erected upon it a frame work composed of sills, 
both vegetable and insect, .Tapan excel�, and the display of studding, etc. , the same as for an ordinary dwelling house. 
ornamented candles was unusually good.  In paint, lacquer Th�s being done, the entire frame is to be filled in with brick 
and cojGring materials , Japan can surpass the world if she work only four inches thick, care being taken to have this 
will. There were all shades of the famous lacquer varnish, filling flush with the outer and inner surfaces of the studding. 
produced from the Japanese yarnish tree, rhuR vernicif<lra, The structure is then to be weatherboarded in the usual 
which grows from 15 to 20 feet high and produces a white, manner, and the plastering applied directly upon the inner 
cream-like sap, which turns black in the air. Further on the side of the filling, it being understood that the stwiding is 
display of lacquer work , such as boxes, cabinets, and miscel· to be of the same thickne�s as the brick work. The sills will 
laneous articles, numbering h undreds in all, were exhibited. prevent dampness passing up from the foundations into the 
The gold lacquer and inlaid work of all kinds will be highly fillh�g, and the external sheeting will exclude moisture from 
admired. Some of thptle specimens are se\-eral centuries old ; the joints of the Fame ; thereby ensuring a perfectly dry and 
and in Japan , old lacq uer is always sold at fancy prices. Of comfortable house. The filling, which can be composed of 
animal skins, there was a good assortment. And of fancy- inferior material, will prevent rats and other vermin running 
painted leathers, wry soft and smooth dressed leather, calf- through tI,e house ; and the s3id filling will also add greatly 
skins, and mad" boots and shoes, there Wi>re enough to show to the safety of the strncture, as it is well known that the 
wl�at strides the nath-cs, under foreign instruction and often by "pen spaces between the studding, weatherboards and lath­sheer imitation , ha ' e s llcceeded in doing. Leather had scarce- ing are simply flues which serve to condnct fire from the 
ly a name in Japan fiY(' yt:'ars ago, but now leather workers lower to the upper parts of the building with fearful rapidity. 
are honored, wea.lth is being produced, new industries are In cnse of an external fire, the weatherboards would consume 
springing up and the demand for leather is enormous. The but slowly, on nccount of their being backed up closely by 
government has its own t.anncri"8 and foreign shoemakers the brick fillin!.\", which would prevent a rapid spreading of 
who instruct the I'atives. In bronzes, considering the capac- the fl"mes. 
ity of Japan and the curious skill of her artists and mold- As far as economy is concerned, such a building would be 
ers in this line of work, the display was not large. Two about as cheap as a frame house with double weatherboard­
of the Yases, however, in steel and bronze were works "1 ing and lathing, and in some sections of the country, it 
consummate art. In steel and iron, though the swords, nee- would be much cheaper. 'fhe durability of the structure 
dIes, and saws ehallenged admiration of their purity, polish could not, it. appears to me, be questioned, as the frame work 
and temper, the collection showed the very backward state would preserve the integrity of the filling and maintain it 
of the iron and steel industry of Japan. Not to detail to  a securely in position for an indefinite period. 
wearisome extent, wood and stone carvings , coiored stone, Can you or any of your numerous readers see any practical 
mosaics, basket work, tortoiseshell, horn and ivory inlaid objection to such a structure ? J. H. L. 
work, ivory c1fvings, fans, silk flowers, toys, personifications Cincinnati, O. 
(of charact.;r, rank, costume, history, etc. ) ,  in wax and papier .�� ___ �_ .•• ________ _ 
mache, extremely fine, were aU appropriately represented. Using Corn as Fnel. 

An imitation human skeleton, neatly mount.ed, deceived To the Editor of the &ientific American : even a skill ful physician of many years' experience of Jali-
anese and Chinese " humbugs ."  In cut crys tal, a perfectly On page 16,  of the present volume of the SCIENTIFIC AMER-

ican, I find a paragraph with the above heading, and I wish to pure globe, seven inches in diameter, was shown, and several · 
others four inches in diameter, beside all kinds of ornamental correct the impression, conveyed in that art.icle, that western 
forms, and some uncut specimens of this mineral ice. In the farmers are depleting their timber lands. I can spenk for 

Iowa and Nebraska. I came to Tremont county, Iowa, in 1856, peculiar gold and silver, in laid, intaglio, metal, mosaic, 
cameo and chain work , the special fitness of the Japanese for and at that time timber land wa� held at thirty dollars per 
delicate, nimble and cunning work was admirably shown. acre, and prairie at from three to five dollars pE'r acre. At 
The glass industry in Japan as yet is in it'! babyhood. All this time timber land can be bought for from fifteen to twenty-

h five dollars an acre, and prairie is at least twenty per cent the varieties of textile fabrics, hemp, cotton, etc. , and w at 
little machinery they have, wI're shown. And the paper higher in price than forest. We have more acres of timber, 

and what we have is constantly improving since the fires have whose softness and lightness are unrivaled, witb. their pulp, been controlled. The burning of corn in Iowa does not imply calendering, and drying prqcesses were shown, and are slow 
that the " wood land is sadly depleted, "  but it implies that enough in action to drive the owner of a steam paper mill mad. 
we have millions of bushels of corn that we can neither sell But wait a few years. Oiled paper coats, hats, clothing car- nor feed to otlr stock. When spring opens, we shall still pets, boxe�, etc. , wall paper in many varieties, (as on Japanese 
have several million bushels of corn on hand in this county, walls, made in squares of 18 inches) were in their appropriate 
not reserved for our stoves but waiting for a market. Last places 

From Yezo the sppcimens were numerous and of a highly Bummer I rode t.hrough a patch of corn containing at least 
interesting character, with many photograph'! of the Ainos, eight square miles, all in one field, and it equaled the corn 

mentioned in " Corn as Fuel " in quantit.y and excelled in wild inhabitants now being civilized by �he Colonization De-
partment. These Ainos are hairY men in a very low state, quality. 

We have wood, we have coal, we have land as fertile and wao are supposed to have been t.he aborigines of Japan. In 
as easily tilled as any, east or west, and we can rllise any entomology, conchology, ichthyology, etc. , the collection was 
amount of grain. What we need is a market. It takes good, but not what it might have been had more time been 
about five bushels of corn to pay for sending one bushel to given, nor what it Aurely will be. The porcelain, which cost 

the Government $200 ,000, and was made especially for the where it can be used. The railroads promised to help us if 
we would help them ; but they have been au injury so far, Vienna Exposition, was characterist.ic and its decoration very 
and will be in the future unleB� controlled in some way. fine. There seems to be no danger that Sevres or Dresden 

will lose their la urels in comparison, however. What is very H. D. I. 
------------__ .� •• �. 4. __ --______ __ commendable about the exhibition is t.hat the Japanese, much 

Singular Ph enomeno n . 
against their first inclination, have been prevailed upon to send 
very much that will illustrate genuine Japanese life, customs To the Editor of the Scientific A merican: 

and products. 'fhe collection will not only give the world's On the evening of November 7, 1872, about 9 . 30 P. M . ,  as 
people, who go to Vienna and London, a good idea of the act- I was walking upon the highway near La Grangeville, 
ual condition of Japan, and of the nation in its developing or Dutchess county, N. Y. , and carrying a light to direct my 
transition state, but will also exhibit the actual needs of the st.eps in the darkness, I observed on the instant that the light 
country. A tolerably good collection of plants and live ani- I was carrying was overcome by some more intense light, and 
mals also accompaniPs the commission. Among the most instantly took a sweeping look overhead, expecting to see 
interesting specimens of things purely ,Japanese are models some large luminous body pas Ring through the heavens. I 
of the grPRt pagodas, temples. dwelling houses, and fireproof did not catch sight of any such body ; but in the southwest, 
storehouses. In a future number I may speak of the st�uc- at an angle of about forty-five degrees with the horizon, I 
ture of these fireproofs, and how they are made so, and of saw what I at first supposed was the fiery train of a meteor, 
the pagodas and houses, and how it is that they have resist- or something of tbat kind, intpnsely bright and apparently 
cd the fires above and the earthquakes beneath during hun- about equal in length to five diameters of the full moon when 
dreds of years. rising. The line of light, intense as it WP$, seemed to main-
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tain its po�ition and brilliancy for several seconds, and then 
seemed very gradually to grow broader, and pro ... ortionally 
to lose its intensity, and finally it seemed to drift like a lu­
minous mist into the form of a sickle. At first I and my 
companion halted and stood for a short time to observe this 
strange but beautiful sie,-ht ; and afterward, when I had con­
tinued my walk for a quarter of a mile or more, I could still 
see some remains of the misty drift. What I have endeav· 
ored to describe was witnessed by another gentleman who 
was going from the same meeting and in an opposite direc-
tion. G. P. 

- - -
Transplanting Trees. 

To the Edit01· of the &ientific American :  

On page 132 of your current volume, I noticed an article 
on transplanting trees ; and as I have had some experience 
and opportunities for obserYation, I will with your permis­
sion give my views. I not only agree with the writer that 
the top ought to be trimmed sufficiently to " preserve the 
relative proportion with the root," but I would go further 
and say that I have found it best to cut the top entirely off, 
at the point where you want your tree to branch, thus leav· 
ing only a straight pole. You will have a better 100king 
tree, and in less time than if the limbs had been left on ; and 
the chances of the tree's living are much favored by this 
method. Another very important matter is the time ,�f 
transplanting. With the sugar maple, to which my experi­
ence has been chiefly confined, care should be taken that 
transplanting, and consequently trimming, should not b(' 
done while the sap will run, else, as i s  often the case with 
the grape vine, the treE' will " bleed to death. " I think the 
best time is when the leaves are just beginning to open, 
which is just after the flow of sap, and before any new 
growth has been mane. In taking up the tree, preserve as 
far as possible all the fine fiberous roots ; a long large root, 
destitute of fibers, is  of very little account, and may be cut 
off, if troublesome to get out of the ground. All broken 
roots should be smoothly cut off before setting ; and one 
other matter, very generally neglected but highly important, 
is to cover the roots with wet straw immediately on taking 
them from the earth, and to keep them so covered during 
transportation, and then taking out only so fast as you are 
ready to put them in their placeR .  I would give very little 
for trees which had been carted several miles with the roots 
exposed to the sun and wind for a half day or more. The 
roots should not be exposed to rain to wash off what little 
soil may adhere to them, but should be kept, just as nearly 
as possible, in their natural condition, neither frozen, dried, 
nor washed. It is best, if possible, to select trees that have 
not grown in dense thickets, but have had considerable ex­
posure to the sun. Some recommend setting the tree out 
with its points towards the same points of compass as they 
were originally, thus exposing the same side to the heat of 
the sun ; but I do not know that it is essential. They should 
be put at about the natural depth in the earth, and I think 
should be mulched slightly with some material that will al ­
low the rain to pass through freely, but prevent the ground 
about the roots becoming too hard and dry. No manure 
should be used. I know a lot of yellow willows which were 
set a year ago with neither root or branch, being simply cut­
t ings, six or eight feet long and from two to six inches di­
ameter. They branched profusely and appeared to thrive ; 
but t.his year will tell the story. Such practice · would not. 
apply to the sugar maple, however. M .  A. G .  

--------� .�. 4. ____________ � 

Electrical Dist u rbances. 

To tiM Editor of tlte Scientific American : 

In your journal of February 22, I notice an account of 
electrical disturbances on telegraph lines in Iowa on January 
8, and I have frequently observed phenomena of the same 
description in Nebraska and Iowa. They always occurred 
during wind storms blowing from west, north west or south 
west, and generally with a change of temperature from 
mild to cold. My theory is that th3 cold volume of air rolls 
down from the Rocky Mountains over the Nebraska plains 
eastward, bearing with it the electrical condition of hIgher 
tension of that altitude. The velocity with which it i s  car · 
ried eastward, combined with excessive dryness of t.he at · 
mosphere, prevents or retards its ready union wit.h the op­
posite electricity of the earth, and it con seq uently takes its 
course through the best conductors it can find. The storm 
may move eastward as a cyclone and thus, through its possi­
bly comparatively small area, not noticeably affect north and 
south lines, while it affects east and west lines as it moyes 
forward. 

I base this on the fact that these disturbances always oc­
cur during a wind storm from mountains, with decrease of  
temperature and dryness of the air. W. 

THE DANGERS OF OCEAN TRAVEL .--A correspondent, W. 
F. G. , points out the dangers of ocean· going ships, laden 
with material very easy to burn, even if not dangerous from 
spontaneous combustion ; and he asks what would be 
thought if the railroad companies should build two story 
cars, the lower floor being de\-oted to highly inflammable 
goods and the upper floor to passengers 'I Yet, he says, 
this iR exactly the arrangement on an ocean steamer. He 
suggests the employment of separate vessels for passenger 
traffic, and states that ships of higher speed than any now 
in URe could be built specially for the purpose. 

-------- .. ----------
THE first regular bank was established at Venice, in 1157. 

The bank of Genoa was established in 1407 ; that of Amster­
dam III 1609 ; England, 1694. 
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I\. N e "W  Ga8. said to be less explosive. The gas can be applied to heating 

To the experimental works at Battersea we were recently purposes, and the pipes carried on to the illuminating 
invited, says Engineering, to witness the process of manufa.c- burners, the gas on ito way being passed through the spirit. 
ture of a new gas, and we there found, in a retort house ad- There are many applications for such a doubly useful gas, 
joining the water companY'1! boiler house, a bench of three and it now only remains for it to be put to the test of actual 
iron retort�, set with a furnace ir. a manner similar to those commercial manufacture to prove it either a success or a 
used in ordinary gas making. From the boiler house a failure. In view of the results obtained up to the present 
pipe is lead to the two lower retorts, to which steam is sup- time, and the care exercised in the development of the in­
plied, the steam being superheated on its way, aud delivered vention, there appears to be every probal>ility that it will 
directly on to a masl! of highly heated coke and iron. The succeed. We may add that the new gas will be represented 
charge for each retort is 1 t cwt. of coke and 1 cwt. of iron. at the Vienna Exhibition, where plant is about to be erected 
From the two lower, the gas is led into the upper retort, for the production of 30,000 feet per dsy. 
which contains a charge of charcoal, and from which the ____ • ..__ ------
mixed gas issues. The composition of the gas at the point Chat8 "With Sedentary People. 

of issue is hydrogen, carbonic oxide, carbonic acid, and John Smith, a book keeper, asks what he shall do. Dys 
sulphuretted hydrogen. The steam is thus thoroughly de- pepsia, nervousness and all that sort of thing have got hold 
composed, and the result in chemical language is stated to of him. He has no time to get the fresh air, no time to ex­
be H'O + C=Co + H2, which constitutes what i s  termed ercise-no time for anything in fact ; and would I advise 
heating gas, and which is well adapted for that purpose. him to change his occupation ?  
Before it can be used, however, it has to be deprived of its .. John Smith, what time are you due in the counting 
sulphuretted hydrogen. This is taken out by passing the room in the morning ?" 
gas, after condensation and while on its way to the gas- " About half past eight. "  
holder, through a purifier charged with oxide o f  iron. The " Could you put it off till nine ?" 
gas is certified to be perfectly free from bisulphide of carbon, " Well, perhaps so, if I didn't let my work get behind 
that Mte noir of coal gas manufacturers. The carbonic acid hand." 
and oxide are allowed to remain in the gas. the concurrent " And you want to know whether you had better change 
testimony of several medical and scientific men, including your business ? I advise you against a change. A man 
Dr. Frankland, being to the effect that the removal of the should not change his occupation lightly, and you, John 
acid is unnecessary in a sanitary point of view, whilst the Smith, need not change yours on account of your health. 
illuminating power of the gas is sufficiently high notwith- If your counting room is light, the business is a healthy one. 
tltanding its presence. Book-keepers may be as healthy as cartmen, if they are 

The gas has now to be converted into an illuminating willing to embrace their opportunitief!. Now, listen to me. 
agent, and this conversion is effected by passing it through You are occupied, say, eight hours a day as a book-keeper. 
rectified petrcleum spirit of the specific gravity of about '680. More ? Well, say nine hours. This leaves fifteen hours. 
This change from a heating to an illuminating gas causes an You are in bed eight hours. Now, you have seven left for 
increase of 25 per cent in the volume of the gas, which passes recreation, and yet, John Smith . you think you have no time 
on from the hydrocarbon spirit to the meter. The ultimate for exercise and healthful amusements. Two hours are 
result of the manufacture is a gas containing 12 per cent of quite enough for the exercise and out-door life which will 
carllOnic acid, and which,  when consumed in an argand keep you in high health, and then you will have three hours 
burner at the rate of 5 cubic feet per hour, is stated to have left for social enjoyment, saying nothi.ng of the entire day, 
an illuminating power of 16 '6  candles burning 120 grains of Sunday. Let me tell you how to manage it, and I will pre­
sperm per hour. The economy in labor is apparent at the mise that the advice I am about to give you is exactly adapted 
works, where one man was barely occupied in attending to to half the population of this city. 
the setting of three retorts. The expprimenters estimate 1st. You must retire at nine o'clock every night. 
the saving in lal>or, when working the process on a large 2d. During the spring, summer and autumn you must rise 
scale, to be 29 men in 30 ; or, in other words, they state at five o'clock. During the winter, at six o'clock. 
that one stoker can do the work of 30, the retorts yielding 3d. Beginning moderately, you will soon enjoy two hours 
more than twice as much gas as in the ordinary process ; of out-door walking and recreation before breakfast. Nine­
and the retorts require to be charged and drawn but once in ty-nine persons in a hundred, including both sexes, between 
36 hours, instead of every 6 hours as in coal gas making. ten and sixty years of age, will , if they begin the early 
With regard to cost, we have it on the same authority that morning exercise gently and prudently, within three months 
the heating gaR eosts 7d. per 1 000 feet only , and the illumi- rejoice over a happy change in their health and spirits, and 
nating gas ls. 7id. , or in round numbers ls .  8d. per 1000 they will mourn over the great 10RS for so many years of 
feet, inclusive of the cost of raising steam, materials, those precious hours of the early morning. "-To-Day. 
wages, and all the various items of wear and tear. A com- . . . . ... ... �------

parison of this price with that of ordinary coal gas shows Starch SOKar and Starch Sirop. 

very favorably for the invention, IlS at the present time,with Before the Society for the Promotion of Trade in Prus-
gas coals at 26s. per t lln, it costs 2s. 4d. per 1 ,000 feet. The sia, Professor Dr. Weber gave a discourse on the manufac­
new gas, therefore, possesses a great advantage over the ture of starch sugar and starch sirup. According to his as­
other, where gas coals cost more than 20s. per tun. It is sertions, agriculture has in latter times gained considerably 
found J,!lat 1 ,000 feet of the heating gas will absorb lt gallons in extent, and the production of str.rch and glucose has risen 
of the spirit, and that 2 tuns of coke will produce 132,000 in an important degree. With reg-ard to the preparation of 
cubic feet of gas. glucose, he mentioned that the process usually practiced at 

The practicability and economy of the proce�s having been present-heating a thin paste of starch with a little sul­
thus far affirmed, let us now look at the question from an- phuric acid, neutralizing the liquid with lime, and evapora­
other point of vie w ; let us see how far this gas is likely to ting to the consistency of sirup, was discovered by Kirchoff 
be affected by storage or transmission to great distances. In in 181 1 ,  and that, by the introduction of the filtering process 
other words, is the product a permanent gas ? This q uestion and employment of vacuum apparatus, it ho.s now made im­
is best answered by the statements made by the investigators portant progress. In Alsace, special value is att ached to the 
who affirm that the gas is permanent, and that it call be con- utmost purity of the products. The sirups made there are 
veyed to any reasonable distance without its character be- transparent, and without any after-taste. These superior ar­
coming altered. Theoretically, this affirmation is reasona- ticles are obtained by the most carp-ful and repeated filtra­
ble, inasmuch as the union between the lighter permanent tion of the liquors with animal charcoal. The results of the 
gases, such as hydrogen marsh gas and carbonic oxide, and filtration processes differ more or less as dextrin remains in 
hydrocarbon vapors is very intimate. Then again, the new the liquid, fluid or solid products, sirup or starch sugar. 
gas and ordinary coal gas being of nearly the same specific The sirup is employed principally in Germany for th� pre­
g ravity, it should follow that to whatever distance the latter paration of beer, and for adulterating the Indian sirup, and 
can be conveyed the former can be carried. What has also honey. The purest Alsatian syrup is employed for con­
really been done towards determining both these points is fectionery and also for the making of liqueurs. Starch sugar 
this : the gas has been stored over water in a holder placed serves as a substitute for wine must, and also for the making 
out of doors for two months, and at the end of that time no of sweetmeats. It prevents the crystalization of the sweet 
.-leterioration of illuminating quality, nor any mechanical mass. Of late, large quantities of it have been exported to 
separation , could be detected by Dr. Louttit on a careful ex · England and used for brewing purposes. From the purest 
amination. As regards its conveyance, Mr. Quick and Mr. sugar, the extensively used eugar color is prepared by heat. 
Spice had 1000 yards of 3 inch gas main laid on blocks on With regard to the situation of the manufactories, it was 
the surface of the ground at Battersea, the pipes being laid remarked that this industry was developed first to a greater 
with a number of bends and curves ,  rises and falls, to re o extent in those parts of Germany where the potato if! special­
present what would occur in actual practice. The whole of ly cultivated. There are large manufactories of this kind in 
the pipes were exposed to every variation of temperature, Brandenburg, Frankfort 011 the Oder, Kustrin in Silesia, and 
and throughout the experiments the weather was exception- I also in Saxony. At present the raw material (moist starch) 
ably cold and wet. The result, however, was t.hat no per- is packed in bags and transported to manufactories in East 
ceptible loss of illuminating power could be detected, a and West Prussia. To the manufactories in Alsace k a9-
proof of the permanency and retaining power of the gas. signed tbe preponderance of the starch produced over those 
Moreover, the investigators submitted the gas to the severe in the Vosg'ls. 
test of a sudden reduction of temperature from about 60° to The ministerial director, Moser, remarked, in addition to 
30° Fah. , without finding any s8nsible diminution of its il this discourse, that the sugar color mentioned by the lecturer 
luminating power. is as present much used by the French sugar makers for 

So far, then, everything has been done to elucidate the coloring raw sugar in order to make it appear of less value, 
question as fairly and as practically as possible ; and, not- according to the well known system of classification adopted 
withstanding a critical discussion, which took place at the in France for assessing' the duties. Afterwards, on the 
inspection on Saturday, and which was courted, the fact re- exportation of the refined article, the duty is restored in pro­
mains that a sound gas iR  produced at a cost considerably portion to the renI percentage of sugar. The German, es­
lower than that of coal gas. The new gas manufactured at pecially the Rhenish, refiners maintain that they are wronged 
the exper�mental works is used for lighting the adjoining by this process, as, on account of the very low duty on the 
boiler and engine houses ; it gives a pure light, and has a raw product it is possible for the French refiners to bring 
much lesB offensive smell than coal gas, than which it is the sugar into the market at a lower price than they them-

selves are able to do. In consequence of the complaints re o 
ceived, the Governmeni; is at present occupying itself with 
this question. 

------------•• H ••• � .... � __________ _ 
Merc ury, 

It would be difficult to say which of the properties of 
mercury first strikes us as its most remarkable pecnliarity. 
That it is the only metal liquid at ordinary temperatures, 
is scarcely more noticeable than its great weight. Its sin­
gular mobility, to which it owes its common Saxon name of 
quicksilver, is but a consequent of the two first mentioned 
properties. Its chemical power of forming two series of 
salts, unlike in their reactions and in their physiological ef­
fects, is almost without a parallel .  Its compounds are very 
sensitive to heat, says a correspondent of the Boston Jour­
nal of Oltemi8try, the iodide changing color like a chameleon. 
The sulphocyanide is used in making the curious but dan­
gerous toy called " Pharaoh's serpents , "  because of the ease 
with which it is decomposed by heat. The one very unfor­
tunate property is that it gives off diffusive vapors at all 
temperatures, even when frozen, which requires a cold of 
40° below zero Fahrenheit. 

Professor Hyrtl delivered a lecture on mercury in Vienna 
recently, when he exhibited the leg bone of a man, whose 
death had undoubtedly been hastened by mercury. On 
striking the bone heavily upon the table, out fell thousands 
of little, glittering globules of mercury-bright, metallic 
mercury,-which rolled about upon the black surface before 
ll im, collecting here and there into drops. This mercury 
had been absorbed during life ,  undermined his system, and 
finally proved fatal to him. 

The mortality among those who work in quicksilver 
mines, or in the works where it is reduced, is known to be 
frightful. In the mines of Idria the men work alternately 
one month in the mines and one in the smelting house. Of 
506 men employed there in 1858, not less than 122 were sali­
vated, and even cattle in the neighborhood of the works 
were similarly affected. 

The use of mercury for reducing gold and silver by the 
amalgamation process is also dangerous, unless great care is 
taken. The manufacturer of barometers and thermometers 
is exposed not only to the visible vapors of the heated mer­
cury, but still more frequently to those which rise from the 
metal spilled on the fioor and spontaneously evaporating. A 

Vienna professor of botany, while conducting a series of 
experiments on the respiration of plants, used mercury to 
close the bell jars and separate them from atmospheric air. 
The volatilization of this metal in his laboratory caused him 
a long and dangerous illness. 

The latest method that has been proposed for rendering 
the vapors of mercury, eyer present in a looking glass fac­
tory, less hurtful is chloride of lime. The chlorine uniting 
with the mercury forms calomel, which is not absorbed 
through the pores of the skin as the metal is. For washing 
the hands and clothing it is, no doubt, useful : but whether 
it will accomplish all that is hoped for it, remains to be 
tested by actual and prolonged use. 

� . �  . ... �-----------
Ammonia In S08pended Animation. 

We learn from Australian journals that the value of the 
injection of ammonia, as recommended by Professor Halford 
in cases of snake bite and suspended animation, hat! been 
again demonstrated. A lady in Melbourne recently swal · 
lowed by accident an ounce of Browne's chlorodyne, which 
is a mixture of chloroform, morphia, and prussic acid. When 
seen by her medical attendant, she was, as he imagined, on 
the point of death-cold, insensible to everything, and giv­
ing only occasional gasps as signs of breathing. Recollect­
ing a former case in which a young man who had taken 
chloroform wa3 revived after death had apparently occurred, 
the doctor mixed half a drachm of the liq. ammon. 
fort. with one and a half of water, and witll in the space 
of one minute injected the whole into a vein of the arm. In 
a few 'minutes the pulse ret.urned, the breathing became 
natural, and by twenty m inute!! the whole body had re­
gained its natural warmth ; but pe�fect consciouRness did 
not return for some hours afterward. The patient made a 
rapid recovery. Two further instances have also been re­
ported in which the timely use of the injection saved the 
victims of snake bite from the death which threatened 
them. 

------------�.� . • .  �.�-----------
A Ne"W Form of' Fire E8cape. 

A correspondent, E. H., suggests the use of a pulley at­
taclled to the eaves of a building, over the sheave of which . 
wire rope is to run, one end of the rope being connected 
with a small windlass in the basement, and the other to a 
light iron box or frame. Firemen could travel up and down 
the side of the house, enter the windows of each fioor, and 
rescue the inhabitants ; and the windlass would. be worked by 
men in the basement, and would be protected from danger 
from heat, smoke, and falling timbers. E. H. claims that 
his me' hod would be far superior to ropes and ladders, of 
which women, children, and sick persons are too timid to 
avail themselves. 

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

AT a recent m'leting of the faculty of the Stevens Insti­
tute of Technology, Hoboken, N. J . ,  resolutions of regret and 
condolomce on the death of the late Professor Rankine were 
passed, and were then forwarded to the Council of the Uni­
versity of Glasgow and to the .family of the deceased. 

. .• � 

TOBA.CCO SlIlOKE.-Tobacco smoke does not contain, as it 
is often supposed, nicotine ; but ammonia, pyridine, pi coline 
lutidine, collidine, formic. acetic, pro ionic, butyric, valerian­
ic, and carbolic acids, anel. creoBote.-Eulenliwrg and YoM, 
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BRADLEY'S CUSHIONED HA •• ER. 

This invention, illustrated herewith, is a hammer elaimed 
to be especially adapted to all work whieh requires a con­
tinuous, exact. posith'c, forcible, and yet elastic stroke. The 
anvil and anvil block arc of cast iron, and are made separate 
and adj ustable. The latter has a separate foundation inde­
pendent of that of the main b(J 1. The hammer is nicely 
balanced, swings upon two adj ustablA hardened stepl ('cnteri' , 
and Is put in motion by a bro9.d steAl eccentric which opprllte� 
in connection with the yoke and rubber cushions, and i�  ad­
j ustable and governs the length of stroke. 

'I'he cushion at the npex of 
the standard sl'rves to assist 
the hwer rear cushioll in 

hAavy work , and also to 
check its upward motion. It 
is claimed that no bind or 
friC'tion call regul� from an 
unequal adj ustment bp ihe 
set screws on the top of the 
yoke, thereby twisting the 
latter as tlle universal joint 
('onnection regulates the rl'­
suit upon the broad eccentric 
helow, leaving it to work free 
from incumbrance . 

The power is a�plied and 
regulated by the use of a foot 
treadle running around the 
bed of the hammer, in such 
a manner that the operator 
can stand in front or on either 
side. A gentle pressure 011 
the treadle brings the tight­

ener in connection with thf' 
belt upon the pulley, and 
thus varies the stroke in pro­
portion to the pressure ap­
plied. On removing the foot, 
the treadle llies up, bringing 
the brake upon the balanco 
wheel, arresting it instantly, 
and leaving the hammer up, 
as it cannot stop with the -
dies closed. 

'fhe advantages claimed 
for this machine may be 
hriAfly summarized as fol-
lows : It is adj ustable in line of action, length of stroke, ra­
pidity of motion , and weight and for('(, of blow, all of wh ich 
may be varied and controllecl at the w il l of the operator. It 
has bp('n found well suitpd to the excped ingly dilfic.ult swpdg­
ing of cotton spindles. Its C(lSt of repairs i� alleged to be 
�lJ'.all ,  and its d urabil ity great, wh ile it is compact , portablp, 
and has hut little friction and no stubborn jar. 'I'he rl'sting 
of til(' main bed aBd its uprig1lts upon a foundation separate 
from that of the anvil reli{',-e� it materially from the conCUH­
I'ion of th!' hammer. The forl',c nnd pow!'r of the blow is 
greatly infl uenc{'d by the r!'act! ,'e and unit('d action of the 
cushions . So harmonious is this combined action upon the 
mot.ior. of the hel VI', th!!t it is stated that an obsener hold­
ing his hand upon the working parts when under the most 
rapid and violent movement can hardly identify the strokes 
of the hammer. 

Further in formation regllrding this i nvention may be ab­
tained by addressing the Brad ley Manufacturing Company, 
Syracuse , N. Y. 

-----..... . .  -.. -------
IMPROVED WASH BOILER ATTACHMENT. 

Our engraving iIIust.rates a deviee which may b" 1' 1 !l('('d :n 
any or;lillar�- \\,IIR;I boiler serving to clean 
t.he C1<ltlws by ca using currents of hot wa· 
ter to 1 ':1:'3 through them in one direction . 
Figs. 1 all:l :2 (I re longitud inal and trans­
yer�e Bectiolls of the n]lpar�tIlR,  clNl.rly 
"llowing its i nterior arrangements .  

A is :\11 o\"nl rim , of  a lIize suitable to fit 
wir h in  the hoikl'. Attached thereto are 
til , ·  t wo hottom�, B a nd C, the former of 
wh ich is fnnnel shaped and open in  the 
mitl dlf', so that the water above it mu.r flow 
(io \\' a into the space between the two bot · 
toma. This apace comm unicates with two 
boxes, D D, wh ich are situated beneath the 
bottom. C, and in the sides of which are 
arranged Yah'eR, E E. The clothes to be 
cleaned Ilre laid upon' the rack, F. G G are 
hollow pillars, in the upper parts of which 
orificeR are made. 

The "cedR being placed in the receptaclf', 
H, heat is applied. The steam generatf'd 
first closes the valves, E E, then, with tIle 
hot water, ascends the hollow pillars and, 
escaping through the apertures, falls upon 
the clothes . As soon as the pressure in the 
chamber, H, is diminished, the valves, E E, 
are opened by the weight of the water within the boxes, D D. 
It is claimed that, in this manner, a constant circulation 
will be maintained, and that the clothes will be rapidly, ef­
fectually, and economically cleansed without becoming in­
jured or being unnecessarily handled. 

Patented through the Scientific American Patent Agency, 
December 17, 1872. For further particulars addres3 Messrs. 
Tinner & Tregear, Stockton, Pa. 

--------.� .•. �.�--------

ComE'dy and tragedy wero firet exhibited in Athenq, 562 B.C 

i timtifit �mtritJu. 
DIetbod of Discovering Alum In Floor or Bread. 

M. Buchner, says Lea Mondell, in the course of recent in­
Yestigations, has determined that a single drop of alcoholic 
extract of campeachy wood, placed upon pure flour or bread, 
causes a brownish yellow stain, and that if the flour con­
tains alum in the proportion of OIW or two per cent, the 
color will turn to a grayish blue or dolet gray . With one 
half per cpnt of alum , the tint is  redd ish yellow with a 
bord"r of gray blue, and small bl ue spots C!l.n be disco,'ered 
in the disk of color by examining it with a lens. Om' quar­
tpr per cent of alum is the limit of the rea(,tion where the 

BRADLEY'S CUSHIONED HAMlIlER. 

hI ue border is no longer visible, although the small spots are 
fllintly {IiRcf'rn ible. 

----� .. . ..... �------

,\ Ne,v Meth od of Viewing the C h roluoH).IH· r l' .  
A pap ' !' I ' l l  th is  suhj " ct was recently read befa r(' the Hoyal 

Society by J. N. Loeky .. r and G . M. Sl'lIbroke_ An a�tifidal  
ecl ipse i s  produ ced by c;)veriag the sun's disk by a di"k of 
bra�". It is,  in fact,  the replaclement of the mnon l.Iy another 
sphere or sPlll i sphere (or rather a tlisk, i n  this  metholl). The 
idea o('curr"d to both authors at c i ff"rent times . The image 
of the sun is formed on a diaphragm, having a circular disk 
of brass (ill the center) of the snme size as the sun's image, 
so that the sun's light is allowed to pass. The chromosphere 
is afterwards brought to a focus again at thc position us ually 
occupied by the sUt .. f the spectroscope, a ' ,d in the eyepiece 
is seen the chromospher,·· in circles corresponding to tho C 
and otue\' lines. A certah lens is used to reduce the size of 
the sun's image and keep it or the same size as the dia­
phragm at rlifferent times of the year ; and other lenses Rre 
used tf) reduce the �ize of the annulus of light to about l 
inch, so that tho pendls of light from either side of thA 
annulus may not be too d'i\"ergent to pas:;. through the 

Fig. 2 

W ASH BOILER ATTACHMENT. 

prisms at the Bame time . and that the whole annulus may be 

seen at the same time. There are mechanical difficulties in 
producing a perfect annulus of the requir£d size. so one t 
inch diameter is used, which can be reduced virtually to 
any size at pleasure. The proposed photographic arrange­
ments are a.s follows : A large Steinheil spectroscope is used, 
its usual slit being replac;'d by the ring ont'o A Bolar beam 

is thrown along tIle axis of the collimator by a heliostat , and 

the sun's image is focllssl'd on the ring slit by a 3t inch 
object glaRs, the solar image bE'ing made to fit the slit by a 
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suitable lens. By this method the image of the chromosphere 
received on the photographic plate can be obtained of a con­
venient size, as a telescope of any dimensions may be used 
for focussing the parallel beam which passes through the 
ptisms on to the plate. 

- - -
Com plete Drainage of Dwellln=: Hous .. ". 

Thc importance of good drainage IS advocated as follows , 
in the last issac of The American Builder : 

'Vhe 'e thc g�.logical character of the groun d is such 
that nature has 1I0t made ample provision for removing the 

surplus water at all seasons 
of the year, u builder can­
not expect to have the advan­
tages of a dry cellar and a 
dry yard unless a system of 
c{)mplete drainage is com­
menced below the fO:i.nda· 
tion of the lowest stones or 
bricks of the cellar walL 

Many builders have made 
the gl'l ve mistake of defer­
ring all provision for dr(�in­
age until after the super­
structure was finished . 

Very few builders, either 
in t he country or city, can be 
induced to introduce a pro­
per system of drainage be­
neath and around a dwelling, 
or a large barn. For this 
reason, the proprietor him­
self, or Eame competent re­
present!1.tive, should super­
vise this important part of 
the building. as soon as the 
excavation for the cellar ill 
c�mpleted. A deep dit, h 
should first be sunk so that 
water will flow readily away 
from tho cel lar to some dis­
tant point , \\here it will 
mingle with some stream .  
EefGre any part of  the foun­
dation wall is laid, let a 
channel be sunk about three 
inches deep around the outer' 
edge of the excavation, par­

tially beneath the bank of earth, for receiving the water 
that would otherwille come in contact with the foundation 
wall and lind a passage into tho cellar. Tho most con 
yenicnt way to sink such a channel is to make a sort of 
a rlllnmer of a stick of hard timher. Should the earth be 
cxcpecii'ftgly compact, is the sub�tratum is in many sec­
tions of the cvunU'y, it may be necessary to use an oM 
axe for cutting down the sides o f  the channel, after which 
th'.� middle can be removed with 11. sharp pick. WhIm the 
channel is co npleted, let two or three pails of water be 
poured into it at the highest point ; and if it does not flow 
readily away into the ditch, let the channel be sunk 
deeper in places until the grade is uniform, Then let 
drain tiles two inchl's in diameter be laid with much care 
in the channel, and be covered with gravel. If the drain 
tiles are thoroughly hurnpd, and if they are laid as suggested, 
the drainage will be cOUlplete as hng as the building en­
d 'Hes. One or two poor dl ain tileS , however, will spoil 
an ex cellent job, as they will di�integrate and obstruct 
the wbotercourse. Aeer the foundation walls are carried 
up above such a drain , the excess of water in the earth , 
that would come in contact with tIlt !  walls , will form di-

rect passages through the ground to the 
ti les, lind will qukkly pass away without 
wotting tlH' wall". By this means till' 
earth aronncl the bui lding will never bE'­
('ome ex(" 'ss: ,-ply wpt , (" -en while protracted 
f'torJ) 8 prI'mi! ; the walls of the cellar will 
never become damp or covered with mil,  
dew, and the cellar IH.ttom will always bp dry. 

To k" ep the watercourse of the drain 
t iles al wa�-R frpe from Filt, tlw wa�tl' water 
from the cistern should b" d i r('('ted into 
the tileR, at the h ighe�t po i nt o. the drain. 
During l1(>avy sho\Y,,-Q of rain ,  the tilE'S 
would be thorongl ... , " (eansed of all Fil t ,  
several tillle� e"  . .  r�- �'ear. But. it is diffi­
( 'ult to introd uce SUI' ' '  a �y stem of drain­
age aftE'r a building is el .. ctpd. 

Minnesota Tree Plantln/r. 
The Minnesota lleWSpapf'rR arC' calling 

IIpon the Stato Legislatur .. 1I0t to adjourn 
without taking some actio II in the matter 
of appropriating a sum of money for the 
Jlurchase of sepd tre('s to be distributed to 
" <1 ch town througho : lt the Statc. They 
e�pecially urge that treeR be plnntl'd 011 

the prairies of the �tate, for th'.) benefit of the farmerR 
who fill up the broad stretch of land betwl'en the rail­

road and ri\"er, so that they may thuR fence th�ir roads 
and farms with forest trees. Already has this been done 
to some extont. The system hns been adopted on all the 
lines of thl' St. Paul and Pacific Railroad, and already 
have many miles of trees been planted. The same course 
hns been pursued by farmers in the neighborhood of 
Hutchinson, who have set out from 1 ,000 to 20,000 trees 
each. 
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BLASTING IN A COAL KINE. 

" Down in a coal mine " is a locality which, although im­
mortalized in a popu·lar air ground out at the rate of some 
twenty times a day by wheezy hand organs under our win­
dows, is not the most inviting place in the world to eke out 
one's existence. We descend the shaft with a disagreeable 
feeling of going, we know not whitner, save somewhere into 
the depths of a black pit which yawns beneath us. Once at 
the bottom, there is a damp oppressive feeling in the air ; 
the rock overhead drips di rty water down upon us, and oc­
casionally an icy stream crawls down our back, sending a 
disagreeable shudder from head to foot. Of course we get 
bewIldered ; the light from the little lamp in our oil skin hat 
is very dim and smoky, and casts a sort of uncertain ra­
diance for about three feet in adva"nce, throwing great black 
shadows which leave us in a kind of unplelsant doubt wheth­
er or not we shall suddenly step into some abyss and dipap ­
pear forever into the bowels of the earth. 

We trudge through countless leads, now scrambling over 
timbers, then compressing ourselves into incredibly small 
compass in order to crawl through the narrowest of openings. 
'fhere is a conglomeration of coal dust and mud under foot 
that sticks to our shoes like glue. We trip over the rails, 
and bruise every square inch of our bodies against the sharp 
angles of the rough walls, while our hands ana faces, within 
a very few minutes, partake of the somber hue of our sur­
roundings. 

Soon we encounter a party of miners, rough hardy look­
ing men, far healthier than we should believe would be the 
case with beings whose labor is carried on away from the 
light of day. They are preparing a blast, our guide tells us, 
and we draw near to watch the operation, but speedily retire 
in dismay at the apparently careless handling of the powder 
in close proximity to the unguarded flames of the lamps. 
The men manifest no con cern, and all are coolly smoking or 
chatting. 

Now, the charges are ready, and one of the miner's lights 
the fuse from his pipe. We scramble precipitately to a safe 
position in total disregard of either dirt, wet, or bruises ; and 
then, in a state of suspense, we stop our ears and wonder 
whether the smoke will leave us entirely or only partially 
buffocated. The men lounge lazily out of the way, forming 
a little group by themselves-just as the artist has sketched 
them in the engraving-and p uff quietly at their pipes. 

A flash-then a deep muffled explosion, which echoes 
through the long caverns, and is followed by t.he rumbling 
and crashing of the falling ddJris-clouds of dense sulphu­
rous smoke fill the chamber, rising up to the roof and cur­
ling away toward the shaft. We get down close to the floor 
with a handkerchief-a very grimy one by this time-over 
our nose and inwardly yearn for one breath of fresh air. 
Meanwhile the blasters wait until the smoke disperses, and 
the atmosphere becomes less stifling ; then they resume 
work. Some pile the detached bits of coal in heaps, and 
others fill the tubs which travel on the rails in tr e fore­
ground of our picture. Then the mules are signalled for, 
and we can hear the noise of their hooft! approaching, mingled 
with the sounds of blows and an alarming chorus of exple­
tives OIl the part of the drivers. The animals are attached 

Jttmiifit �mnitau. 
most peculiar feature about the formation of the skeleton 
was that the arm at the shoulder connected with a short 
strong bone that was connected firmly with the sixth joint 
of the backbone, counting from the head. 

The head was small and round. From the impressions in 
the soil, the hair had bem thin and hung as low as the 
shoulders. 

--------------�.� •• �.4.�-------------

Photographic Reprodnction of' Diffraction Gratings . 

Experiments !'.lade by HOD . J. W. Strutt, some months 
since, with a view to the production of photographic copies 
of diffraction gratings ruled upon glass, have given inter­
esting and valuable results, of which he gave an account 
in a communication read before the Royal Society, June 
20, 1872. The account is republished in the Philo8ophical 
Magazine for November, 1872. The ruled plates were laid 
upon glass plates sensitized in the usual manner, and the 
prints were made in the same manner as from ordinary 
negatives. Both wet and dry sensitive plates were used, 
with but little difference in the result�. The photographic 
gratings have brilliant spectra, and were but little inferior 
to those ruled upon glass. In the course of the experi­
ments, trial was made of plates covered with a film of 
bichromatized gelatine. The gratings thus made possessed 
a high degree of transparency, and were found to be bet­
ter than the ordinary photographs ; llnd although there 
\�'as some uncertainty attending their produ ction, the best 
obtained appeared to be even superior to the originals on 
glass. They give very brilliant spectra, and the definitio l 
of the lines is surprisingly good. Tlwy can be used very 
conveniently in an ordinary �pectroBcope, by putting them 
in the place of the prism. (tr�tings having 6,000 lines to 
the in�h are now Fuccessfully made ; and as their cost is 
trifli�lg compared w ith that of the ruled ones, they will 
be much more a,�cessible to experimenters. As the thick­
neSB of the glass upon which they are mounted is smdl, 
the absorption of the rays is very slight, and they offer 
considerable advantages in reaearches upon radiant heat, 
as they may replace to a large extent the costly and in · 
convenient prisms of rocksalt. 

--------------�.� • •  �.4.�----------·--

An Illnstrated Dally Paper. 

The Daily Graphic is  the title of a new daily illustrated 
evening newspaper, which has recently made its appearanee 
in this city. A daily paper with large engravings illuotrat 
ing scenes of the day, such as the inauguration parade and 
scenes at the great ball, is a new feature and another advance 
in journalism. 

The pictures are produced by the photo-lithograph process, 
one entire side of the sheet being transferred to stone, from 
which it is printed. 

The initial 11 umbers are well edited, but we could wish the 
illustrated portion better executed. Experience will probably 
remedy some of the defects. It is too early to venture an 
opinion as to the financ'al success of the paper, but the enter­
prise is landable ;  and with $500,000 to back it (which we 
understand it has), we heartily w ish the new comer every 
success. 

NEW BOOKS .Ii.ND PUBLICATIONS. 
TREATISE ON THE STRENGTH OF BRIDGES AND ROOFS, 

with Practical Examples, for the Use of Engineers and 
Students. By Samuel H. Shreve, C. E., etc. New York : 
D. Van Nostrand, 27 Warren Street. 

to the tubs, and, after arguing some time with their attend­
ants, mule fashion, by drumming on the wagons with their A 
heels, refusing to stir, or manifesting an unconquerable dis­
position to lie down, they are at length persuaded, through 
the agency of a club or by bf2ing banged about the head with 

In this comprehensive work, the au!hor applies the simpler processes of 
algebra to the discussion of the subject of strains In single span trusses, and 
deduces many fonnuloo for practical application. 

a lump of coal, that resistance is useless, when they reluc­
tantly start off on a slow jog trot. We follow them to the 
shaft, leaving the miners swinging their picks or hammer­
ing at their drills, apparently careless of the dark heavy at­
mosphere around them. 

---------•• � .• �.4.�-------
Cold _"-blntlons In Fever. 

In a valuable article contributed to one of the French 
medical journals by Dr. L'Ambert,he presents the following 
conclusions concerning the use of cold ablutions in fever, as 
practiced in France : They are especially useful in typhoid 
and the eruptive fevers, and strongly indicated in malig­
nant cases. They act upon the chief and most constant 
phenomena of these diseases,  are especially anti-febrile, 
and reduce the temperature materially. They favor the re­
establishment of a full, profound, regular perspiration ;  ren­
der the secretions more active ; make the skin supple, moist 
anti fresh ; favor the outcoming of the eruption ; allay 
cerebral and other nervous e xcitement, :ruppressing head­
ache, coma,delirium and restlessness. and induce sleep ; cause 
the pulse to fall eight to thirty beats .  From two to eight 
hours is the duration of their ac,ion, the ablutions to be re­
peated two to four times in the twen t y-four hours. They 
have no influence upon the length of the sicknes�, but ren­
der it milder, and are readily applied as cold baths or by 
wrapping the patient in a cold wet sheet. 

--------------�.� .•. �.�-------------
Relics of' the Monnd Bnllders. 

In making an excavation on the bank of the river at the 
Rockwood landing, Roane county, East Tennessee, a few 
days ago, says the Nashville Republican Banner, a human 
skelettln was exposed. The burial case was earthenware, 
of the sa.me kind or character as that found in the mounds 
and along the river bottoms. From this fact it is reasonable 
to conclude that the skeleton belonged to the race of mound 
builders, as this kind of pottery is found in all the mounds 
of the country. This race was so far anterior to the Indian 
race that their oldest traditions give no account of them. 

The skeleton was five and one half feet long. The bones 
were large anti heavy. The arm bones were disproportion­
ately long. The right one was broken near the shoulder, 
and was probably the cause of the individual's death. The 

ILLUSTRATED SEED CATALOGUE AND AMATEUR'S GUIDE TO 
THE :FLOWER AND KITCHEN GARDEN, FOR 1873. B. K. 
Bliss & Sons, 23 Park Place and 20 Murray Street, 
New York. 

One of thc handsomest of the many works of similar description that 
have come under our notice . It Is lavishly Illustrated, not only with excel· 
lent wood cuts, but with three double page tlnely executed chromos of 
groupE\ of tbWei"B. There is a. large amount of valuable information for the 
horticulturist, beside the usual descriptions of plants, seeds, garden Imple 
ments, etc. The book lsmalletl for the nominal price of 25 cents, which can 
hardly pay the cost of printing. 

'fhe second number of the PRACTICAL MAGAZINE has been forwarded to 
us by the American agents, Messrs . James R. Osgood & Co., of Boston. The 
handsome appearance and �ub8tanttal character, shown in the first number, 
are well maintained. We observe that this number contains reproductions 
of en",ravlngr. of Ladd's napping machine and the system of earthwork 
used by the Brooklyn Improvement Company, both ,� which were originally 
published In the SCIENTIFIC AMERICAN. 

Inventions Patented in E ngla n d  by AlDerlcans. 
LCompiled from the Commissioners of Patents' Journal.l 

From February 12 to February 13, 1873, Inclusive. 
AUTOMATIC VA�VE.-J. L. Kitson, G. W. Carr, Philadelpbla, Pa. 
LAWN MOWER.-E . G. Passmore, Philadelphia, Pa . 
PROPELLER ADJUSTER, ETC.-J. ]\1. Dodge, Newark, N . •  J .  
SAIL SEWING MACHINE.-K. C. Barton, Philadelphia, Pa. 
UTILIZING HEAT.-J. Kldd, �ew Yc,rk city. 
WASH BOILER ATTAClDIENT.-C. Lawrence, New York City, 

PATENT OFFICE DECISIONS. 
H08E COUPLING.-LAWTON AND BLIBB.-EXTENSION. 

LEGGETT, Commi88ione'r: 
This case fall. at the tlrst step In Its consideration. It ap
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vices. Fogerty's appltcation, i t appears, was not before the Court. If it had 
been It must obvlonsly haye defeated the patent, for the reissued claims 
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himse�f to the use of n screw. and If he did II would be Immaterial. The 
common r.crew and the common spring, when used merely for the simple 
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patent. 

UlPROVX)lo NT IN CULTIVATOBB.-AUGU8TU8 ADAll8.-APPBAL. 
THAOHER, Acting , . mmi881oner : 

Applicant preBen , two cJa.lmB.-the tlrst for a draft hook of peculiar con 

[MARCH 2 2 ,  1 873. 

SAW MILL CABBIAGES.-PATTEE V8. RUSBELL.-APPEAL. 
THACHER, Acting Oommi8stoner: 

The facts which I think may be considered In proof In this case, from a 
just balance of all the testimony, are as follows , Hussell made a model In 
1865 which Illustrates the Invention, and laid It aside until Februar

l.
' 1871, 
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that year In a lumber mill, (where It was examined by Hussell,) and ap
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for hIS patent September 12, 1871, twenty·two days subsequent to Russell's 
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bave found that priority of Invention Is with Pattee. by authority of the 
law as laid down In Rans�m 118. The Mayor of New York, 1 Fish, 272, and 
other cases in which a like doctrine has been announcea. 
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tllfs. after the knowledge of such subsequent Invention or discovery and 
Its public use. failed to make objection and to applv wlthont nnreasonable 
delay for a patent for their invention, they cannot sustain their patent." 
(Ransom V8. Mayor of New York.) 
Tbere Is no doubt but this Is the law and 'hat It governs the grant as well 

as the validity of patents. The only question 10 whet.her It a
r.
Plles to the 
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yet he suppresses It for a number of years, until tlnally he sees It. construct­
ed and put In public use by an Independent Inventor. He examines It care· 
fully. lnqnlres as to Its etllclency,aud for the tlrst time a
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obstacle appears.to have precluded him from seeking a patent or otherwise 
giving the pnbllc th,' benetlt (If his Invention. To be sure It appears that 
he ultimately preceded Pattee by a few days In bls application for a patentl 
but it Wll.8 more than a year after he was cognizant of the manufacture or 
the machinery for Pattee, and nearly a year after he had seen and eumined 
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tog delay of several years, which is a clrcumstance of some importance, and 
his failure In t .. ct " to give the public that COnsideration for the grRnt of 
exclusive privileges npon which all valid patents must be based." l)amely. 
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DECISIONS OF THE COURTS. 
\J nlted States Clrcnlt Conr'---Northern District of' 

New- York. 
HA RVESTERB.-WILLIAM A.. KIRBY et al. V8. THE DODGE AND STEVENSON MAN­

liF ACTUBING co. et al. 
WoonRUFF, Circuit Judge: 

The complainants herein complain that the defendants have Infringed 
aud are infringing their rights a� assignees of a certain patent granted to 
Byron Densmore on the 10th of February, 1852, for a new and useful fmprove· 
ment in 

�
rain harvesters, "surrendered and reis�ued to the . complainants 
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10th of February, 1866. 

The defendants deny that Byron Densmore was the tlrst Inventor of the 
Improvement deSCribed In the reissued �etten patent, and aver that such 
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other ptr.sons who are named in tne answer. That it was described in cer-
ta.in letters �atent also mentioned. . 

They also deny that they have made or sold any machines whatever con­
taining the said allege ' Invention of the saId Densmore, as set forth In the 
specltlcatlon and specltled In either of the claim; of said reissued patent, 
and deny that they have In any manner whatsoever infringed the saId let· 
ters patent; , 

The Infringement alleged relates solely to the tlrst claIm In the reissued 
patent granted ta the complainants, J: e.s follows : 
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wheeF frame, and making It adjustable by changing the relative elevation 
of tbe two frames, tue patentee was anticipated b
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with equal approach to usefulnes8 and practicability. been long before fn­
vented. by . ! eCormick, and that In this view, also, if such patentee had 
any c1aim, L .' at the utmost to the spec1al arrangement or pOblt1on of 
the parts. 
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lations of the ground when in use, and showed no such invention or device 
by h . 8  specification , drawings, or model. 
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when that original patent was granted, and that If he had, In any sense, 
made the discovery, it was not new, it is speakin
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plalnaD,t n any of Its eatures. 
DaVid Wr,ght, of Auburn, for complainant". 
George Harding, for defendants. 

United Sta'ell Clrcnit Conrt---Sonthern Dilltrict of 
New- York. 

)lACHINE FOR 8TB.TCllING HAT BODIEB.-THE EICKlCMEYEB HAT BLOCKING 
MACHINE COMPANY t'8. H. O. PEARCE et aZ. 

BLATCBPOBD, Judge: 
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mac'f:lnes for 8tretchlnghat bodies," the orillinal letten patent having been 
granted to said Elckemeyer, Febr.nary 28, 1865. • 
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body to be pnt on and drawn tightly over It. The hat body, wet with hot 
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The specltlcatlon states that tlxed round edlred surfaces may be substItut­

ed for, aud would be the equivalents of, the two series of rollers, but that 
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The principal' groond of defense urged Is that, before !flc�emeyer made 
hi. Invention, ono John Hutehlnaon, at Matteawan, New York, Invented 
and con.tructed, and soccessfully nsed In a crude way, Instrument. for 
.tretchlng the tips and the brims of hat hodles, which Instrument. had the 
same mode of o)!eratlon as that of Instrument. found In the defendants' 
machines. The date of Elckemeyer's Invention was the summer of 1864. 
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parts, and never were organized Into a machine working automatically. • 
The description given of the u.e of the device. I. that tbey were tried to 

.ee whetber they would block a bat or not ; that tbey were not operated 
continnou.lY

i 
that .ometlme. Hutchinson would make an alteratfon, and 
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whIch wa. broken .everal :lme. ln operating It ; that the tip .tretcher was 
of wood, and was tried on a few tips, .. nd wa. broken In u.e and never 
repaired ; tbat Hutchln.on had the Idea of con.tructlng a machine embody­
Ing the principle of .uch d.vlce., but had no detlnlte plan as to the appll· 
ance. by which the m .. chlne w .. s to work out .ucb princ1ple ; that nothing 
was done toward carrying out .ucb Intention ; that the device. were tried 
In 1860, prior to, but uot l .. ter than, June ; tbat they were tben .toweaaway 
In a clo.et, where old boo� . ..  nd japer. were kept, In a factory where HutCh-
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removed to another place, wbence they were taken to be used as evidence 
In favor of p .. rtles defending thl • •  nlt. The.e device. of Hutcnln.on 
amounted to nothing, and were pr .. ctlcally u.ele.s, for the rea.on that they 
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Intervention 01 tbe rib. between the .tretcblng de�e. I. an e •• entl .. l fea-
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matter of accident and .klll in bandllng. 
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volved In thl. lult. • 
There mUlt be a decree for plaintiffs for n perpetual Injunction and an 

account of proftts, and an ascertainment of damages, with CQsts, in respect 
to the .econd and third claims of the patent. Geo. Gifford, for complainant •. 

O. M. Keller, for defendants. 

�tttnt �mtdtau and brrign �attnt�. 
Improved Tube Cutter. 

Edward Manuel, Milwaukee, WI •. , a •• lgnor to hlm.elf and George Guy, 
of same place.-Tbe object of thl. Invention I. to produce .. tube cutter 
which can be .et to cut a tube 1\-om within, and the knife of which can be 
gradually forced out to tln .. Uy cut entirely through the tube within which 
It revolve.. Device. of thl. character have been made with a cutting tool 
or chl.el arr .. nged to project l .. teraUy through .. .  lot In a tube, .. nd made 
a<\lu.table therein by mean. of a spindle tlttlng In said tube. Thl. lmprove­
ment relate. partlcul .. rly to a .pring and ratcb�t connection between the 
tube and spindle. 

Improved Macbiue for Poiutiua Picketll. 
Afpbeu. B. Corby, Binghamton, N. Y.-Tbl. Inventlen has for It • .:>bject 

to furnish an Improved machine for pointing picket.. The ba.e or frame 
of the macblne I. made with .. n upwardly projecting part to receive the 
knife lever which I. pivoted to It with .. bolt. To the lever, near It. pivot­
Ing polnt, ls .ecurely attacbed a knife, which II made with a conc .. ve or In­
clined edge, .o that It m .. y operate upon tbe picket with a dr .. wlng cut. The 
ba.e frame I. al80 made to receive the angular picket holder, which may be 
a<\ln.ted at .nch an angle with the pl .. ne of the knlfe .. s wl1I c .. use the pick­
ets to be pointed at any desired taper. In u.lng tbe m .. cblne for pointing 
.qll&re picket. the holder II a<\lu.ted .tt the proper angle, and .. gage I. ad­
jn.ted at the proper pOint. The picket Is then placed In the .. ngle of the 
holder and pu.hed down tlll .topped by the gage. The lever I. then pre •• ed 
down, cutting one .Ide of the .ald picket. The picket I. tben turned one 
quarter of a revolution and .. cut Is m .. de upon the .econd .Ide, and .0 on, 
the begllmlng of each prevlou. cut .ervlllg a. a guide for beginning the 
next cut. 

Improved Couuter G,,¥e )lud Sbear". 
Nel.eu Stow, Binghamton, N. Y.-Thll ......,ntlon con.lst. 1n applying to 

the ordinary .hears or cutters nsed upon .tore counters a tbumb piece and 
le�erby which the movable ,cutter I. e ... lly opened .. nd clo.ed to m .. ke a 
cro •• • lIt or nip In the edge 'of fabric at the point up to whlcb said fabric 
has been mea.ured. 

Improved Liquid Fuel Steam Generator. 
Oliver'"W: Ketchum, Toronto, Dominion of Canada.-Thl. lnveLtion con­

slst. ln the method of burning liquid fuel, a. coal 011 or petroleum, under 
a pre •• ure of air from one pipe that .upplle. the .upporter of com!lU.tlon 
and under pres.ure of .. Ir from another pipe upon tbe bydrocarbon wblch I. 
u.ed a. the combu.tlble. The air and the 011 being forced tog.ther from 
different direction., are thus brought Into coutact, closely intermingled, 
and the combustion made complete, uniform, and perfect. 

Improved Railway Snow Plow. 
Wll1\am Walker, Fort Bridger, Wyoming Terrltory.-Thla Inventlou re­

lates to a new machine for removing snow from raliroad tracks, and con· 
slst. ln providing pivoted platform. with .Ide • •  o hinged a. to form exten­
.Ions thereof when tbe platforms are tilted, and thus perform the olllce of 
chute. for delivering the .now at a suitable distance from the track. These 
hinged side. are held ver1.lcal and the platform. horizontal by the same 
mean. or device.. It also consl.t. In combining said platform. and hinged 
side. with .eries of levers, whereby the tilting of the platiorm. and letting 
down of the .Ides are performed .Imultaneou.ly, add tlnaUy In the u.e of .. 
hinged check plate .. pplled to tbe front ofe .. ch platform for the purpo.e of 
yielding to the entering .now, but preventing the .now 1\-om f .. 11Ing out at 
the 1\-ont end. The apparatus I. att .. ched to the front oC a locomotive en­
gine aud pu.hed forw .. rd Into the .now. When tllled It I. either drawn 
back to a convenient dumping place or Immediately dumped on the .pot 
by tilting the platform . ..  nd letting down tbe pl .. tes . 

Improved Device for Pitchina Boatll. 
William H. Rlchard.on, Stl1Iwater, Minn.-The object of thl. Invention 

Is to provide mean. for expedltlou.ly pltcblng the .eam. of boat. and mao 
rine ve •• el. of .. U kind., .. 1.0 the .eam. of tloors or platform. when the 
• ame are to be made watertight ; and It con.l.ts In a rectangular .haped 
ve •• el, open at the top, with .. circular bottom. Beneath the bottom I. the 
lamp chamber and l .. mp. A wheel which revolve. In the ve •• el by means of 
a .haft I. m .. de In two part., .0 that a rim of cotton I. contlned between the 
parts and form. It. periphery. The diameter of the wheel I • •  uch , that It 
run. near the bottom of the ve •• el. The pitch I. kept In a liquid .tate In 
the vee.el bymean. of the lamp In the ch .. mber. A dlscbarge tnbe I. pro­
vided, made In two part., tbe outer of. which I. curved and removable .  
On each side 0 1  the ve • •  e l  are two more discharge tube., which may , be 
clo.ed by the .lIde. on the In.lde. A bru.h with a hoUow handle or .tem 
tlts either of the tbree tnbe. mentioned. In u.lng the article It Is held by 
the bandle and pu.hed .. long with the bru.h In the .eam. It It I. the deck 
of the ve •• el, the bru.h·l . ..  ttached to the curved spout or tube. It the 
side of the boat I. to be pitched, the .pout Is clo.ed and the bru.h I, at­
tached to one of the .Ide tube., the ot\ler side tube being clo.ed by the 
slide. If It I. the bottom of the ve •• el, then the wheel I. employed, and 
the machine I. run along with the cotton rim In the .eam. 

Improved Harve8ter Cntter. 
Warren Wasson, Phineas F. Powers, and George W. Dungan, Genoa, Ne­

vada.-Thls lnventlon has tor It. object to Improve the con.trnctlon of 
harvelter cutters so th .. t they can be conveniently det .. ched and attached, 
wheu dellred, and will be .ecurely held In place. The cutter bar I. made In 
two parts whlcb are placed .Ide by .Ide. The edge of one of tbe part. has 
a tongue formed upon It, and the adjacent edge of the other part has a cor­
respoudlng groove formed In It, luto which the said tongue tlt.. The heads 
have each a horuolltal rece •• at each end, so tha.t when .. blank has been 
placed down over them the edge. of the blank .lots wlU be ,)ppo.lte .ald 
rece.se.. By this construction, when the two heads are carried In oppo.lte 
directions. by the movement that carrie. the parallel bars, the blank will be 
ocked In place by the edges that enterreceBBes. Upon the rear .1 .c of the 
head I. placed ,. lever or key which Is so arranged with a pin tha' . >I.e latter 
will act a. a crank oream wheu the lever Is turned In either l..Irectlon;to 

move the parts upon each other. Throngh the Inner ends of the head. of 
the parts and lever Is formed a hole to receive the box or bu.hlng In which 
the end of the pItman works. In the rear part of each of tbe cutters I. 
formed a rearwardlylncllned .lot to receIve the rearwardly Inclined .quare 
projection formed upon the rear part of the cntter bar. By thl. con.truc· 
tlon, a. the lever I. turned outward , the rear part of the cutter tdr will be 
drawn Inward .. nd tbe forward p .. rt will be pu.hed outward, c .. rrylng the 
cutter. with It, thn. bringing the projections Into tbe enlarged part of tbelr 
.Iots and allowing one or .. ll the cutter. to be det .. ched. The cutters are 
• lIghtly curved or arched tran.versely, so that when lying free they �ll 
re.t only upon their .Ide edge.. Wlien the cutter. h .. ve been arranged In 
place by reversing the operation .. bove de.crlbed, tile cutter wHl be locked 
In place . Tbe proJection. al.o draw down the middle part. of the cutters, 
so that their ela.tlclty m .. y take up .. ny we .. r .. nd prcvent any rattling. A 
f .. l.e or blank cutter I. prOvided, wblcb I • •  lIghtly curved tr .. n.ver.ely and 
h ... a .lot formed In It of .uch a .Ize a. to allow It to be .lIpped down over 
the be .. d. when the lever haa been detached, and doe. not Interfere with the 
movements of the heads upon each other. 

Improved Ironing Table. 
Abrabam Wecb.ler, New York clty.-The object of this Invention I. to 

provide .. table which I. especl .. lly .. d .. pted for Ironing shirt bo.om. and 
other .. rtlcle., and which, when not to be used for Ironing purpo.e., can be 
lolded together and n.ed a. a dining or kitchen table. Tbe Invention con· , 
.I.t. ln having a table with .. movable Iron bo .. rd tltted to .upport .hlrt 
bo.om. ln position for Ironing, which bo .. rd, when not required, can be 
wltbdrawn and replaced by .. n exten.lon top, whereby the table I. convert­
ed Into a dining or kitchen t .. ble . 

Improved Harrow, 
Hiram Cartwright, Owatonn .. , Mlnn.-Thl. I. a double harrow, beIng m .. de 

In two .ectlons which are Identical In form .. nd size, .. nd In tbemselve. pre· 
.entlng no particular novelty. The .ectlons are so .. rranged tbat tbelr rear 
Inner ends come nearly In contact, and so that, ln being drawn forward, the 
entire ground coyered by the h .. rrow I. operated upon. The .ectlon. being 
.epar .. tely Jointed to .. nd connected with the draft bar, the harrow I. very 
tleJdble .. nd will conform to the Inequalltle. of the ground, and I. made to 
p .... ob.tructlon. with gre .. t facility. 

Improved Hand Corn Planter. 
Louis H. Richard., Rising Sun, Md.-Thl. Invention ha. for It. object to 

furnl.h an Improved mncblne for dropping corn wlllc:. sh .. ll enable the .eed 
to be dropped uniformly, and any de.lred number of kernel. at a time. 
The seed hopper Is att .. chell. to a bar, and may be enlarged by .ultable me .. n. 
to any de.lred extent wlthont materially Incre .. slng the weight. In a slot 
In the lower part of the bar Is pivoted .. wheel ln ,such .. position tb .. t lts up· 
per .Ide may enter and tlll .. rece •• In the bottom of the hopper. A cup Is .e· 
cured In .. rece •• In the face of a wheel to receive seed from the hopper .. nd 
dlsch .. rge It upon the ground. The wheel I. kept from carrying out .. ny 
more .eed than enough to tlll it. cup by the .ultable cut off. attached to the 
bar. Another bar I • •  0 arranged that It. downward movement will revolve 
the wheel In such a direction that the cup will dl.charge It. content. upon 
tbe ground. A h .. ndle I. provided for convenience In carrying .. nd opera­
ting the dropper. Snltable mecbaul.m actuate. an arm In the hopper to 
prevent the .eed from becoming clogged, .. nd to keep It .tI.rred up, so that 
It �Ill pa •• freely to the dropping wheel. 

Improved Steam Plow. 
Albert E. McGaughey, Ea.t Mlnne .. poll., Mlnn.-Thl. Invention rel .. te. 

to a new arrangement of plow. to be operated by .te .. m power with the ob­
ject of carrying on the operation with tbe .m .. llest attainable 10 •• of pow­
er. The Invention con.ists principally In rotating the plow. at once around 
a borizontal aod around a vertlc .. 1 .. xle, and utilizing about one tblrd of 
thelrborlzont .. l .weep for active work In the ground, thus producing curved 
furrows. Wblle In the ground e .. ch plow doe. not turn wft.h Its horizontal 
axle, but only on tbe vertlc .. l. At the end of each furrow tbe plow which 
m .. de:It.l • •  wung on tbe borizontal aJde and thereby carried 011 the ground, 
making one' entlre revolution around the horizontal axle, and meanwhile 
about two thirds of a revolution around tbe vertical, before re-entering the 
ground. By tid. mean. great power In plowing I. utilized. The Invention 
further con.lsts In .uch .. connection of the horizontal plow pivot. or 
axle. wltb the pinion. or wheel. turning them th .. t the turning will only 
take place after the completion of tile furrow., and not during the making 
of them. !or thl. object .prlng clamp. are u.ed. 

Improved Ice Cream Freezer. 
George. Gulnot, Milton, Florlda.-Thl. Invention relate. to a new appa­

ratu. tor producing Ice cre .. m or other Bub.tances by the rot .. tlon of .. cylln­
dric .. l ve •• el within a congealing .ub.tance. The tub I. prol1ded with a fal.e 
bottom In which a vertical central pin, carrylug at It. upper end a dl.k, ls 
centered. Thl. dl.k .erves as a direct .npport for the freezing cylinder and 
bas three hole. formed In It for the reception of a. many pin. that project 
downward from the bottom of the ve •• el. Thu., when the latter ves.el Is 
placed upon the dl.k .o tb .. t It. pin. enter the hole. of .ald dI.k, the cylin­
der will be centrally .upported In the tub, and will, when revolved, carry 
the dl.k around wIth It. The upper part of the ves.el l. furthermore guided 
or centered In an annular pl .. te, wblch Is .ecured In t!!e tUb. A handle 
actuating bevel gearing rot .. te. within tbe tub. A vertical .haft or rod 
.tands In the center of the cylinder and extends through the top or cover 
of the .ame Into the cover of the tub, within which the .quared upper end 
of .ald rod enter. In .ucb manner th .. t It cannot revolve while the cylinder 
i. being revolved around It. The rod .erve. to .upport a .erie. of ver 
tical .craper. which .. re set obliquely agaln.t the direction of rot .. tlon of 
the cylinder. The craLk handle Is revolved with .ultable rapidity, and the 
cre .. m thereby carried around, wlthln ,and by the cylinder, being meanwhile 
thoroughly and con.tantly plo'Yed and dI.placed by the .craper. which re­
main .t .. tlonary within the revolving cylinder. 

Improved Railway Tank Feeder. 
Augu.tu. Grochau, Duluth, Mlnn.-Tbls Invention consist. of a water 

tauk with a pl.ton tloatlng therein upon the water, and a frame .. bove the 
pl. ton adapted for receiving a railroad engine and tender. Tbe.e force the 
pl.tou down by their weight, wblle the pl.ton force. upward the water to 
the tender. The pl.ton wltb the lo .. d on It Is gradu .. ted In the time of It. 
de.cent by a sy.tem of ecceutric. and a r9gulatlng lever, manipulated hy an 
attendant. 

Improved Hub for Vehiclell • 
Howard M. DuBol., Philadelphia, P •. , a •• lguor to hlm.elf .. nd W. Filter, 

of .ame place.-Thl. Invention consl.t. of a wood bub with a deep groove 
wltb .loplng .Ides turned In at the eenter, ln which I. tltted a met .. l mortl.e 
ring In two .emlclrcular part., who.e mortise. are to receive the end. of 
the tenon. ; and over this another mortlle ring, for the , nd. of the .poke. 
above the tenon., I • •  hrunk on .0 a. to bind very tightly on the Inner ring 
and .ecure that tlrml1 In the groove. The .ald Inner ring has rib. or Iter. 
extending tran.ver.ely acro •• the face, for which groove. or notches are 
provided In the Inner face of the outer ring, ln which the keys wedge hard 
when It I. ,hruuk on. They .. 1.0 can.e the mortl.es of both rings to coin·' 
clde. 

Improved Tool for Paring Hor8es' Hootll. 
John C: John.on, 'Sulphur Springs, Ind.-Thl. lnventlon relates to a new 

and Improved In.trument for trimming the hoof. of horse. preparatory to 
.hoelng. The clamp bar has upon Its eud .. .  errated clamp block, which I. 
held to the hoof with one h .. nd, while the knife Is operated with the other 
hand In paring the hoof. The clamp I. attached to the shank of the blade by 
.. bolt. The end of the clamp bar I. forked so that the .hank of the blade 
has play up and dowlI on tbe bolt, and the bolt hoI. through the sh .. nk I. 
.omewhat larger than the bolt, .o that the bl .. de may be ral.ed In po.ltlon, 
a. tbe c ... e may require. By thl. mean. a rlgbt or left cut may be conve· 
nlently made with the single edged cutter. 

Improved Water Heater for Steam Fire Endne Boiler8. 
Edward A. Ru •• ell, Mllw .. ukee, WI •. -Thls Invention Is a water heater 

.tandlng on the platform or coal re.ervolr of the engine, and I. connected 
to the boiler of the engine by pipe . ..  nd with a .moke pipe from It. top to 
the chimney lu the engine hou.e, and I. so arranged that the engine can be 
drawn out with the heater, leavlng the .moke pipe .tandlng In Its place. 
The tlre to heat the water being all the time Ignited, and the heater being 
of the same .trength aa the boller,lt can remain In po.ltlonand be perfectly 
safe while the engine. Is worldng. 

Improved Tire Bender. 
Joseph Tomlln.on, On.low, Iowa.-Tbl. invention relates to a new appa· 

ratu. for bending wagon tires, and has for Its object to permit In one 
machine the preductlon of .ultable circle. to tlt all .Ize. of wheels. The 
Invention con.lsts ln conptructing the tire bender of three r<>llers', which are 
adju.t .. ble toward each other, In order to vary the .Ize of the circles In 
wblch the tire I. bent In pa •• lng between them. The invention al.o con.lst. 
In the application of lateral rotary guide. which can he adjn.ted to lit tire. 
of suitable width alld to properly guide the .ame while pa •• lng through the 
machine . 

Improved Bee Hive. 
H. Peter Simmon., of p .. ter.on, and Albert J. King, of Hud.on,N.J.-Thl. 

Invention ha. for It. object to Improve the con.tructlon of bee hive., .. nd 
It con.l.t. ln the combination of roller. with the top of the hive .. nd with 
bar. provided with rece •• e. for the .ame, for the purpo.e of lOCking the 
top In It. normal pOSition, and r .. I.lng It off the ba.e wheu It Is to be moved 
laterally, .. 1.0 a .trip .ecured to the central elevated portion of the bottom 
bo .. rd In combination with the bottom bar. of the comb frame., .ald .trip 
and bottom b .. rs being �ovlded with beveled notcbe. ln order to keep th� 
comb frame. In proper po.ltlon and to reduce tbe .nrface to which tbe bee. 
might .. pply glue or propoll., and al80 .ultable .. rr .. ngements whereby the 
top may be moved over the comb frame., and .. llowed to drop Into place 
without Injuring the beel. 

Improved Nail Plate Feeder. 
Royal C. Grant, Middleport, Ohlo.-The Invention rel .. te. to tho.e device. 

which are u.ed to feed to .. nail machine .. plate from oue end of which 
nail. are .ucces.lvely cut. The Invention con.lsts In turning tbe nail plate 
oyer, or one balf way ronnd, so th .. t there I. only required .. .  Ingle cutter' 
which I. neltber vibrated laterally nor bas any motion outside of a .ingle 
plane or dIrection. It al.o consl.ts I" the peculiar arrangement of nfecban 
I.m by wblch the holder may be conveniently revolved from the .ame .haft 
that actuate. the cutter. It eon.l.t., .. 1.o, ln a pecull .. Iy con.tructed plate 
holder, which, by mean. of a rece .. .. nd .prlng catch, I. enabled to be 
attached to and detached frum the carrier. It con.l.t., al.o, In a .pring 
lever and stnd, or rack bar, for locking and "nlocklng the pawl-throwing. 
out mechanl.m. It con.l.t., .. 1.0, In a spring guide for the n .. 11 plate, 
wbereby It I. allowed to turn readily and al.o to adapt It.elf to plate. of 
different width. It con.l.t. also In arr .. nglng the detent pawl beneath tbe 
feeding pawl .0 a. to perform It. own function ... a detent and also when 
thrown out to carry the feeding p .. wl. 

Combined Atmospheric Exhau8t Pump and Fnnnel. 
George H. Randall, Fore.tvllle, Md.-The Invention relates generally to 

funnel. through which liquid. are poured Into ve •• el., but more partlcnlarly 
to tho.e u.ed with .Irup, mola •• e., .. nd other vl.cou. IIuld.. The Invention 
con.l.ts In m .. klng funnels with .. n external sleeve clOsely Joined to the 
funnel body,and extendlng down the nozzle for a .ulllclellt distance to ena_ 
ble It. end to reach within the jug, demljobn, barrel, cask or other recepta. 
c,e for the IIqnld, and In connecting the chamber thus fonned between noz· 
zle and sleeve with an aIr �xhau.t pump. 

Improved Broom. 
Jame. Standl.h, Eureka, Nev.-The bru.h holder or broom head I. formed 

of aheet metal, and corre.ponds In .hape to the top portion of .. n ordinary 
broom. The .ame I. provided with a .crew .ocket to rccelve the broom 
handle, and with a wedge block, by whlcb tbe bru.h maY be .ecured In tbe 
bead. The block I. adjusted by the h .. ndle wben .crewed out or In. 

In8ulated Battery Cup Holder. 
Jame. H. Thomas, Baltimore, Md.-Telegrapn battery cup or tumbler 

bolder. have been provided with tubular or perforated .bank. or .tem. for 
the purpo.e of conducting the 1D01.ture or overtlow from tbe cup to tbe 
tloor. Aside from certsln other dI.adv .. ntage. re.ultlng from tbls con.truc ­
tlon, the Injury to both ' :,e battery and tloor, or article which chanced to be 
placed In proximity, render. It highly objectionable. Tbe object of thl. 
Invention I. to fUrnish an Insulated holder adapted to remedy .uch dllllcul­
ties ; .. nd, to thl. end, a •• ucer .haped or Inverted conical holder I. provided 
with perforation. In the bottom and a Chamber beneath the .ame, to receive 
a cup Into which tbe overtlow of the battery tumbler will pa ••. 

Box for Pre8ervina Cake and Bread. 
Albert R. Ledoux, Cornwall Landing, N. Y .-Thls lnventlon bas for It. ob­

ject to fnrnl.b an Improved box for pre.ervlng eake, breall., and other arti­
cle. from becoming dry and being tbu. Injured. The Invention con.l.t. Iii 
pl .. clng .. pan containing .. mol.t sponge and covered wltll a perforated 
plate to .upport the article. to be kepi mol.t wltbln the box. 

Improved Adjn8table .Tournai. 
Mo.es Jack.on, Bavlngton, Pa.-Tbl. Invention rel .. te. to .haft and wrist 

jonrnal bearingl, and con.lst. In a mode of compen.atlng for the wear by 
mean. of .. right and left h .. nd screw .. nd tapering journal. A conical 
sleeve screws on a .tem. Tbe rounded or beveled end of the stem tlt. In a 
concavity of the w ... her, and both are radially grooved to prevent ,hem 
from .lIpplng on each otber. Tbe washer tlt. ln the concavity of the .leeve, 
and 1. lnterpo.ed between the head of a bolt and tbe head of the .tem. A 
bearing washer has rib. or tlange. wblch are .et Into corre.pondlng depre.· 
.Ion. to prevent It from turning. The .tem has exteriorly a right hand 
.crew thread, while Interiorly It h .. s a left handed .crew thread. The part. 
cannot hecome dl.engaged or even loo.e otberwlse th .. n by wear, owing to 
the rever.e threads on tbe .crew and stem. 

Improved Bolt Cutter. 
Jo.epb Tomlln.on, On.low, Iowa.-Thls Invention relates to a new and 

very .Imple bolt entter, In which a .lIdlng jaw Is u.ed under a tlxed jaw 
.omewhat In the .tyle of a monkey wrench. The two cutters have L-.baped 
cutting edge., so that they c .. n cut from either the front or one side of the 
Instrument. Tbey can be rever.ed, If nece •• ary, 80 that either side of the 
Instrnment may be u.ed. Thl. l. an Improved feature, lna.much as It permit. 
the application of tbe In.trument close to the .urface, and the cutting of 
bolt. or pin. that could not he cut 80 clo.e by other mean.. Byme .. n. of 
.trap . ..  lel'er I. connected with the .hank, .0 that, when .ald lever I. 
.wung, lt. connection wltb tbe .hank and slide will can.e the .ilde to move 
down or up, a. the case may be, and to cnt wben the lever I • •  wung down . 
Tbl. connection of the lever with the two cutters I. one which give. gre .. t 
power, and allow. the application of a hand In.trument In place. where 
.uch In.trument. were hitherto not found snlllclently strong. 

Improved Fruit .Tar. 
Mr •• Ella G. Hallen, Carll.le, Pa.-The Invention relates to fruit jars, and 

con.l.t. ln .. hollow gla •• • topper b .. vlng a .Ingle central opening at the bot· 
tom, and In a jar having blown luga on the In.lde and .. pl .. ln ring on the 
out. Ide. 

Improved Cotton Prell8. 
Robert P� wers, Charle.ton, MI ••. -Thls Invention con.l.ts of " large re­

volving nut, throngh the center of which tbe .crew work., contlned between 
the eros. bars In the top of the vertical pre •• frame. The latter ri.e. and 
fMl. by the tnrnlng of the nut, w!llch Is effected by .. belt worked by a small 
pulley on .. counter .haft, one end of whlcb run. agaln.t the end of another 
.haft, which may be the ordinary b .. nd wheel .haft of a horse power for 
driving a cotton gIn, and I. to be provided with .. clutch of any approyed 
kind by which It can be readllr connected to ... Id .hatt to be tnrned by It 
or dI.connected. ' The two .hafts bave e .. ch a bevel pinion, near the end. 
facing eacll other, with Which there I . ..  nother p!nlon arranged In .ucb man 
ner on an a<\lu.t .. ble .upport that It may be readily brought Into gear with 
them. The aforesaid clutch is then diaconnected, to reverse the motion of 
the nut .. nd ral.e the follower, after It haS been forced dowu to pre •• the 
bal�, by the direct .. ctlon of the driving .hatt on tbe connter sb .. ft, through 
the medtum of the afore.ald clutche •.  

Improved Cooking Uten8il. 
Jo.eph Man.tleld, Jetl'erson, WI •• -Thl. lnventlon relates to a uew case or 

Inclo.nre for receiving and holding gridiron., and bas for Its object to per­
mit a toll control over the iron during the broiling proce •• to prevent the 
escape of all the jnlce from the meat th�t I. being broiled and the entrance 
Into the room of smoke or gases from the tlre. The Invention consists In 
the arrangement of .. .  upportlng plate for the gridiron, and In the applica­
tion thereto of a cover or covering attachment, whereby the IP'Idiron Is pro­
tected and the heat retained. 
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For Sale-Combined Cane and Umbrella. 
Invention �ntirely new, and covered by caveat until May 
25, 1873. Model partly completed. Address F.  C.  Goes· 
tenberg. No. 186 Allen St., Room N o . 12, from 6 to 9 P.M., 
Xew York city. 

'Vanted to arrange with a party having 
proper facUlties to lDanufacture a very superior Cherry 
!:itoner. Patent just Issued. Address Patentee, 70.'1 North 
15th Street, Phll�delphla, Pa. 

Subscribe for " The Mechanical AdYocate," 
Boston, ?tiaBs. 

Saw M akers' grindstones, )Iitchell, York 
Avenue, Philadelphia, Pa. 

Cutlers' grindstones,cheap-Mitchell ,Phila. 
A practical RolVrurner can be had IY ad­

dressIng John T. Barton, West PhiladelphIa Sub ·P. O. 
87th & Market St.,  PhiladelphIa, Pa. 

' 

All BlackRmith Shops need a Holding Vise 
to upset bolts by hand. J. H. Abbe, Manchester, N. H. 

Handsaws Retoothed at 108 Hester St.,N.Y. 
Parties desiring Steam Machinery for quar­

rying stone, sddress Steam Stone Cutter Co.,Rutland,Vt.  
Wanted-Parties to manufacture several 

valuab,e Patents In Iron. Address A. Matson, QulncY,III. 
Cabinet Makers' Machinery. T.RBailev&Vail. 

det the best Lubricators,Oil Cups, Oil Cans, 
etc., in the mal'ke t-" Broughton's "-Manufactured by 
H. Moore, 41 Centcr S t . , N.  Y. Send for circular. 

Machine Picked and Countrv Moss. 1. M. 
Ferguson, 99 Peters Street, New Orleans, La.  

An upri/!ht 16 h. p. Boiler, small Engine, 
'Shafting, ligb t Power·presses, Drops, etc., for sale low. 
'T. H. Laramee, P. O. Box 798, Bridgeport, Conn.  

Painters and Grainers by the. thousand do 
theIr best graIning quickly with Pat.  Pcrforated Metal­
Hc Gralmng Tools . •  J .J .Callow, manuf.,Clevcland,Ohio. 

For Hand Fire Engines, Price $300 to $2,000. 
Address Rumsey & <':0., S'eneca Fans, N. Y. 

OYer 800 different Style Pumps for Tan­
n ers, Paper Mills, and Fire Purposes. Rumsey & Co., 
Bcneea Fans, �. Y. 

Saws Set and Filed at 108 Hester St . , N. Y. 
Screw and Drop Presses, Fruit Can Dies and 

DIes of every descrIption. Thomas & Robinson, Clnn., 0, 
Stave & Shingle Machinery. T.R.Bailey &Vail. 

Brown's Coo.lyard Quarry & Contractors' Ap­
paratus for hoisting and conveying material by iron cable, 
\V,D. Anarcws & lIro.414 IVater st.N. Y. 

Buy Mortising and Tenoning Machines of 
Gear, Boston, Mass. 

Diamond Carbon, of all sizes and shar.es, fur­
nished for prilUng rock, sawing stone, and turn ng emery 
wheels or oU,er hard substances, also Glazier's Dia ­
monds, by John DIckinson, 64 Nassau St., New York. 

The Berryman Heater and Uegulator for 
Steam Boilers-No one usIng Steam Boilers can allord to 
be wlth9ut them. I, B. Davis & Co. 

Belting-Best Philadelphia Oak Tanned. 
c. W. Arnr, 301 and 303 Cherry Street, Pblladelphla, Pa. 

J.R.Abbe, Manchester,N.H., sells Bolt Vises. 
Sheet Steel cut to order at 108 Hester St.,N .Y. 
Circular Saw Mills,with Lane's Patent Sets; 

more than 1200 in operation. Scnd for descriptive pam. 
phlet and prIce list. Lane, PItkIn & Drock, Montpe­
lier, Vermont. 

Key Seat Cutting Machine.T.R.Bailey & Vail. 
'Ve wish to correspond with some partv who 

understande bleaching and refining oUs. Any one who 
can bleach a dark, mixed oU, so as to make it a clear mer· 
<,hantlible article,wlll be well paId for doing It, or for the 
process. Samples sent on applfcatlon to Lock Box 199, 
Pawtucket ,  R. 1. 

Tree Pruner3 and Suw Mill Tools, improve­
ments. Send for Circulars. G.A.Prescott,Sandr HtlI, N.Y. 

Five different sizes of Gatl ing Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
larger sizes have a rang:e of oyer two mnes. These arms 
are indispens,lble in modern warfare. 

Jig Saw�, hest q llality, made to order at 108 
Hester $tret�t, New York. • 

Peck's Patent Drop Press. For circulars, 
address the sole m:mufacturers. Mno, · Peck & Co., New 
Haven. Conn. 

'rhe Berryman Manuf. Co. mak e a specialty 
of t h e  economy a n d  safety in workIng Steam Boilers. i. 
B. Davl. & Co., Hartford, Conn. 

Ga uge Lath" for Cabinet and all ld llds of han­
(lie • .  Shaping Machine for Woodworking. T. n. Halley 
'" Vall. 

Shafting and P ulleys a special tr. Small or-
orrs ftllt�d on as good terInS as lltrge.  D. Frisbie & Co., 

I 'W Hav(>n, ConD . 
All  Frnit-can Tools,Ferracute ,Bridgeton,N.J. 
American Boiler Powder, for cf'rtaintv Rafe-

y, and cheapness, " The Standard antl.incrustant:" Am. 
B.  P. Co., Box 797, Pittsburgh, Pa . 

\Yill iamson's Road St eamer and Steam Plow, 
wIth rubber Tlrcs.Address D. D. Wllllamson, 82  Broad· 
way, N. Y., or Box 1809. 

, 
For St�am Fire Engines,address R. J. Gould, 

.N c wark, N .  J. 
AhvaY8 right sid I' up-The Olmsted Oil er, 

e oJarged and improved. Sold every where. 
For Sol id vVrollO'ht-iro!l ileams, etc., SHe ad. 

vertisement. Address Union L on Mills, Pl ttsburgh. l ·a . •  
for l Itho�ranh , etc. 

lkRt Cabinet Scrapers at lOS Hpster St., N.Y. 
�Iining, Wrecking, Punlping, D"H.inage, or 

irrigating Machlnery, fOI" sale or rent. bee adn�rtlsement, 
Andre w'H Pat.ent, iost(I.0 rage. 

Steel Casting'S to Pattern. Can he forg(,d, 
welded, and tempe ·cd. Addres. PIttsburgh Stcel Casting 
Co!npany, Pittsburgh , Pa. All work warrantcd. 

Boring Machine for Pulleys-no limit to 
capacity. T.  U. Bailey & Y&i1 ,  Lor.kp·ort,  N. Y. 

Hydraulic Prp�"p,; Il l"l Jacks,  new and R!'C­
ond hana. E. Lyon. 470 (}!'!lnd Strcct , New York . 

For the best Endle,;8 B,.'d or (Farmr) Sur­
Bcer, address Dayls, Ibtc:l & Co., 436 Xorth 12th Street,  

PhiladelphIa, Pa. 
Machinists-Price List of small Tools free ; 

Gear Wbeels for Model., Price List frec ; Chucks and 
DrillS, Price LIst free. Goodnow & Wlghtman, 2S  Corn· 
.bill, Boston, :Mas •. 

Absolutely the best protection against Fire 
-Babcock Extlngulsher. ]f. W .  Farwell, Secretary, 407 
Broadway, New York. 

For bast Prnsses, Dies and Fruit Can Tools, 
BillS & W illiams, 118 to 120 Plymouth St.,  Brooklyn, N.Y. 

[MARCH 22, 1 8 73. 
Chucks with 4 Independent Jaws, and Uni- W. E. G. says : Some of my friends contend 

versal wIth 8 Jaws,made by FaIrman & Co " Baltimore,Md. tbat II ball ihot from a rille ot pIstol will penetrate deep-
R. D. says : How many horse power will it 

take to blow a furnace for makIng pig Iron from the ore 
wIth a capacity of 4, 6, 8 &r 10 tuns per daY,respectlvely ? 
Answer : In such cas .. as thiS, consult a well k nown and 

Covering for Boilers and Pipes. The :'llost er Into wood or other obJects at a dIstance Qf fifty paces 
economIcal and durable article In use. Took first prize than It will at ten paces ; In other words, that tbe velo· 
at American Institute Fair. Van Tuyl Mannfacturlng cIty of a ball Increases up to wIthin a certaIn dlltance . • expcrlcnced constructing engIneer. EaCb indivIdual ex· 

ample wlIl requIre an engine precisely adapted to Its 
work. The larger size would, we presume, require a. 16 
Inch hIgh pressure cylinder, carryIng 60 or 70 pounds 
steam. The smaller might require 14, 12 and 10 Inch cyl­
inders. 

Company, �28 Water Street, New York. I dllI'erln opInIon with them ; who Is  rlgbt ? 

A Superior Printing Teleg-raph Instrument J C B k 1 0 1 k (the Selden Patent), for prlnte ana sbort lines-awarded • . •  as s :  . ug It drin ing water, 
standIng In a pall, to be covered to prevent absorption the FIrst PremIum (a Sliver Medal) at CIncinnati Expo· of noxIous gases In a room ? 2. Is It true, as stated In sltlon, 1e 12, for " Best Telegraph Instrument for private Report of AgrIcultural Department, 1a69, p .  86.1, that 

use "-Is ottered for sale by the Mereht's M'f'g and Con- u milk and coffee, when mixed and taken together, con­struction Co., 50 Broad St., New York. P. O. Box 6865. stltute a new composItion wblch I. absolutely Indlgest. 
The Berryman Steam Trap excels all others, Ible, nothing In reality but ' Ieatber soup ' ?" 

J. H .  M. says : On one shaft I have two pul­
leys 12 Inches, and 6 Inches res;>ecttvcly. On the other, I 
have one pulley 86 Inches In dIameter from which I belt 
to the 12 inch. I want to know the slzc of tbe other pul· 
ley on the shaft with the 86 Inch pulley, so tbat the belt 
can be shIfted from thc 86 and 12 on to the 6 and the one 
required. Answer : The rule involves all a.wk ward alge· 
braic expression wlllch requires too much mathematical 
work to be generally used. The quickest and most sat· 
Isfactory way 's to lay out the pulleys on the drawing 
boar�. and alter thc radIus of the unknown one until It 
fits. See our reply to F. E. D. (Fcbruary 22, 1873) for tile 
easiest method for genero.l work. 

The best Is always tbe cheapei.t. Addre.s I. B. DavIs & J B I lk'  tl 1 f th Co., Hartford, Conn . . . says : n wa mg , lroug l one 0 e 
_ rolling mills, I saw what h gencrally calIed a collar, that 

A.Coats,Scroll Saw Makel',108 Hester Sr. ,N.1 . Is, a pIece of Iron, comIng out of the rolls, from some 
Steel Castings " '1'0 Pattern," from ten Ib8. ' c�use or other turned over the rolI, lnstcad of takIng the 

up ward, can be forged and tempereD. . Addl'ess CollJ us usual course. The men working at the 1'olls at once 
& Co., No. 212 Water St., N .  Y. commcnccd tryIng t o  slack up the scrcws, to extricate 

this 111 formed plecc, but failed In the attempt.  Several 
others came with a long wrenCh, a.nd then the screw 
could not be slackened untn something like three quar· 
terd of an hour had been spcnt at it, and of course the 
iron was was Ung in the fUrnaccs durIng that time. Arc 
there not holsters different to the ones with the serew 

H. O. M. asks how to prepare ctllf 
drum heads . 

skins l o r  on the top ? 

S. A. H. asks : What will remove sediment 
which has accumulated In pIpes caused by the evapora· 
tion of caustic soda, in solution,  the same being formed 
In layers on tbe InsIde of pipe and burnt on by the actIon 
of fire on the outsIde? ThIs sediment or Inside coating 
Is known In chemistry as black asli. Answcr : It would 
be necessary to know more about the compotdtlon of the 
s�dlment before preR('J'iblng a remedy. We generalll' 
nnderstand by black balls or black ash the sulphate of 
soda (salt cake) c ,kllled with lime or coal, as obtalncd 
in the manufactnre of Boda asb . 

R. B. C. asks : With 
expanrl when heated ? 

J. A. B. has sunk a well 4 fpet in diameter 
what force does iron t o  a depth of 6(lfeet ; SO feet tnrough clay und 30 through 

R. says : Please tell rme tIl(' cheapest ce­
ment for stopping the cracks In a leaking rool. 

W. B. W. asks : Will hot lard or tallow 
draw the tcmper of a steGI blade ? �lay a knIfe be so 
spoiled In fryIng meat ? ' 

G. 'V. H. says : Can you ten me of any­
thIng that w11l color butter, without renderIng It un· 
healthy or all'ccting Its llavor ? 

. 

J. M. L. savs : I have ahout 20 barrPls of 
dIrty olive oil, gathered from Journal s  of shafting. How 
can I clean It so a8 to use It ag.ln ? 

P. A. B. asks how to soften leathpr that has 
got bard, 8uch as pump valves. He bas trIed oil, water, 
and kerosene, and neither will soilen I t .  

W. E. G. asks : Does boiling pickles in a 
brass kettle render them Injurious to health, and will a 
brass fancet In a vInegar barrel lnJ urc tbe vInegar? 

W. E. G.  says : One friend �ontends that 
coal, stone, iron,  and other minerals were formed or 
made In theIr present state when the earth was madc; I 
dUrcr with hIm . Who Is right ? 

R. says : How can I dissolve bones to be 
used as a·fertilizer ? I sa w it stated somewhel'c that to 
bol: them In lime and ashe. I II an open kettle would 
cause them to be easily pulverIzed. Pleas� tell me thc 
cheapest man ncr In whIch they eun be pulvcrlzed ? 

J. B. M. asks : What is the n'sult produced 
by hardening cast steel In water strongly Impregnated 
wIth .alt, and what would be tbe dl nerellcc If sol ammo· 
niac were used in place of sah ? 

I. M, I. says : What will be the resistance 
of the atmosphere to a lIat surfaee contaInIng one thou· 
sand square fect, moving at the rate of thIrty miles an 
hour ? 

M. E. P. asks : What are the best materials 
for soldering iron and steel, and how are they used ? 
How can I temper a largc Irregularly shaped punch and 
dlc without sprInging them ? 

J. H. S. asks : What flux is used in the lllaIl­
ufacture of I!Iteel plow sharcs, where the wing and land 
sIde arc so nIcely weldcd together ? I have trIed pulver­
ized borax with poor succe.s. What was the cause ? 

S. asks : How can I make a red stain that 
will gIve, wben burnIshed, a brIght clear color ? Aniline 
gives too dark a sbade. How sball I go to work to makc 
a burnIsh Ink that wlII polish well ? 

J. A. W. asks : 1 .  How can I put a thin coat­
ing of gum on a small piece oflcathcl', conYex on one or 
botb sIdes. The gnm Is to be as soft as that used for 
pencil rubbers. 2.  How can I makc a composition of 
gum and leathcr 1I11ngs (leather sawdust or line ground 
leather) ? 

L. M. L. says : I believe that limeRtone could 
be successfully"employed for tne production of steam In 
a furnace sui tably constructed for the purp08e . I would 
like to know If any of your readers can glvc me Infor­
mation of any experIments on the subject.  

A. 'Yo T. asks : 'Vhat is the method of pol­
ishing or varnleh1ng walnut picture frBme moldings, 
used by the manufacturcrs thcreof ? The operation 18 
"ery quickly performrd, requiring but one dar's time, 
and the polish Is quite bright an,l durable . 

.J. S. B. asks : Can YOU advise mp how to 
paint muslin 01" paper with. adhesive, elastic, white and 
insoluble paInt that will not crack or Injure thc appear· 
ance of the other side, without using gum or oil combi ­
nations ? Can glue or starch paint be made elastic and 
Insolublc ? 

. J. B. asks for information in reference to 
mills for grinding spices, gum arabiC, nnd E' ubstnnces 
which contain large proportions of 011. He has a burr 
stone, a cast Iron and a steel mill, but they all gum up 
and arc uselcsa for pulvcrlzlng oily sticky substances. 

'V. B. 'V. asks : Will some one please give 
a cheap and slmplc plan for operating a horse hay fork, 
by which tbe load may be cerrled perpcndlcularly ten or 
IIfteen fect and thence horlzon talIy or at a little Inclln· 
atlon for any requIred distance, and droppcd at any 
point along tbe line, at tbc dIscretion of the operator? 

J. T.  T. asks for .the bpst phl.l1 for hanging 
wall paper on a horizontal rough ceiling. so 8S to pre· 
vent the paper from breakIng at joInt.. Which i. tbe 
best wIdth for tbe paper, 6 or 12 Inches ? 

A. B. J. aRks : 'Vould the addition of oxrgen 
to the usual air blast of a blast furnace lessen the 
amonnt of coal necessary to smelt a �in�n amount of 
ore ; if so, what proportion less coal could be uscd by 
increasing the oxygen, or even by ustng all oxygen for 
the blast ? 

\V. B. "V. says : A rope fastened Itt one end 
wlll support vertleally a given weIght . Whot Is the 
comparative size of another, support ed horIzontally by 
Its extremltlcs and sustaInIng the same welgllt In the 
mIddle ? Or, wbat Is tbe comparative straIn upon two 
ropes, sustaInIng all equal weight, the one supported 
vertically and the other horizontally ? 

W. M. remarks : E. H. R. says that the 
stoppage of the breath from any cause Is Immediately 
followed by Insen.iblllty, both of body and '<1lnd.  That 
beIng tbc case, I would like to ask how It Is that, If the 
head be cut 011' a chicken, the bIrd will plunge about, 

usIng both legs and Wlng8 vIolently for nearly five mIn­

utes, appearing to be In grjlat paIn . Surely decapitation 

must stop tbe breath . 

gravel, without striking water ; and he wishes to con· 
vert 1 t , If pos.lble, lnto a cIstern. C�n thIs be done by 
cementing the lowcr half (In the sand) or 1>y applying " 
coating of tar to tbe kerblng, and nailing on securely 
tongued and grooved 1100ring, lell"in� th€' part through 
the clay with Its present lining ;kerlJi ng) ? What Is the 
best way of makIng corners water t 1 lht ? If these plans 
are not feasible, what is the best way to make a water 
tight cist�rn to keep water pure enough for farmyard 
purposes ? 

E. L. asks : Can some of your readers tell 
me how to mount the po llen of tll(' . ; morning glory" on 
a portion of the calix of the sa.me fl o w er, so as to keep 
It looking fresh for future mlcroscopleal examInation ? 
I trJed several times to mount the pollen br shakIng It 
upon a pIece of tbe deepest red of the calix, but the lat­
ter always shrunk or dried down tn a few notus so as to 
spoil It. It makes a most beautiful object for the mIcro· 
scope,  when freshly mounted. 

J. H. S. pays : There is, in the capitol huild. 
ing at Washington, D.  C , a  round room , i n  the crnter 
of which Is 8. series C"f circular shelveR In the fonn of a 
pyramId, on whIch are placed a number of "lass jars, 
from which numerous wires extend down to  the floor. 
Please explaIn the object nnd workl'!g of the above up· 
paratus. Answer : The 1ars clOmpolJe the cells of the gal­
vanic battery by whIch electricity Is generated for lI�ht· 
Ing the gas jets throughol' t  thc buildIng. 

A. S. R. says : In telegraphic communica· 
tioa, does electricity travel, that is, does electrlcftr p.en· 
erated In a battery In WashIngton go to New YOlk WhCll 
the WashIngton operator communicates with Ne w York? 
Will you give the facts concernIng the time requlred, lf 
any, for electricIty to travel a gIven distance ? Is It a 
substance, q,nd, if not, how does it make a hole through 
a quantity of solid paper when It p�s8e" through lt ? An· 
swers : As physlc·.st. are stili specalatlng about the na­
ture of electrIcity, and have stili t o  confes8 that they 

C. J. asks whether the force of a permanent han, no real knowledge of It, we cannot say whether 
magnet Is all'ected by elcctrlcal conditions of the atmo. there Is any actual movemen t of electricity, from p lace 
sphere. . .  I have such a one, whose force, In sustaIning to place. It Is thought probatle, by thc leadIng sclentille 
welgbts suspended from the keeper by a basket, scems men of tbe day, thot electrIcity Is a kInd of motion and 
to be very variable and, possIbly, dependIng upon elec. not a material substance. ThIs motion has Immense ra· 
trlcal atmospberlcal condition •. Is tbls substantiated pldlty:;1 Wheatstone,  a well known English electricIan ,  
b y  any good evIdence ? "  Ans lVer : T h e  best plan Is for found tbe velocIty o f  frictional electriCity, wblch Is sim· 
our correspoRdent to perform a careful series of exper. lIar to the lightnIng, to be 288,000 miles a second. In tile 
Iments with hIs magnet and report tbe result .  In thIs telegrapb, tbe speed Is vastly less, ln consequencc of thc 
way, by a comparison of facts, we may build up a theory lower IntensIty of voltaic electrIcity, and Of the resist 
and 1Inally establish a law. Whenever there Is electrlool ance of the clrc"lt. It may become exceedIngly small, 
dIsturbance, cbange tho weIghts on the keeper and thus and even Imperceptible, ln some ca;es of hIgh reslstance. 
dctermlne wbether the strength of the magnet Is In- Wberever It  meets and overcomes reslstanc., heat Is de· 
creased or dimInIshed, and see If the electrical changes vel oped, �nd where It has lntensltl' enough to ove'come 
stand In thc relation of cause and cife('t .  any reSistance, It breaks a path for Itself. The hole In 

C. W. H. asks if the pressure is the same in 
papcr ls either produced by tbls  mechanical force or by 

two eteam domes, one th� ordinary construction, the the sudden and violent expansion of afr ur moisture by 
other sep .rated from the boiler by a bot tom dlaphr&gm the heat produced. 
tlp"ougb wb1ch Is a small orillce for thc adml.�on of R. says : A. and B. want to draw the dirt 
Iteam. Answer : The pressurc Is t:te same In both. from the bottom of a well by horse power. Two pul leys 

S. asks : What is the best coating prepara-
are required. A contend�. that largp. pulleys, and B, that 

tlon for Iron, to pre" �nt rost or oxldation fl'om exposure small pulleys, will run tbe casler. Which Is  rIght ? An· 
to water or moIsture ? Answcr : In New York city the swer : The larger the sheaves, as a rule, the casler Is thc 
Iron buildIngs are protected by several coat s of 011 paint. work done. 
It the article. are small, varnIsh can be taken. A couting S. asks : Do the wheels of a car slide or slip 
of paramn win serye where the temperltt nrc remains on the Iall in going round a curve ? Answer : Yes. 
low. D. W. asks : 1 .  Do steam ships on the ocean 

n. B. C. asks : What is the best sol vent of use fresh water or salt ? If salt ,  do they neutralize the 
caoutchouc I that will evaporatt; and leal"e thlj caoutchouc salt so as to prevent the incrustation of the builer with 
firmly adhering to the substance 011 whIch the solution s<l t ?  How much fresh water Is the Grcat Ea8tern sup· 
Is placed ? Answcr : Tho best soh·ent for IndIa rubber posed to need per trip ? 2. Is any compound known by 
Is blsulphlde of carbon, or benzole. which t.Jack or brown hair can be bleached or turned 

G. F. P. D. says : The need of ventilation is 
whlte or nearly so ? U so, please gIve the recIpe. An­

particularly noticeable during thesc long, cold wInter swers : 1 .  Engineers of our ocean steamers now usually 
evenings, when we are con lined wltbln the limits of four 1Ii1 tbelr boilers wltb fresh water before starting on theIr 
walls and require gas light, which I think 1H tho Chief voyages, and 8S their englnee ore now l1ttl.'..d with " S'U· 
C9.USI� of the yftifltion of the air. The conditions are face condensers" almost invariably, they U8f� no salt 
these : The room Is heated by a low down grate (and by watel' at all. Loss of the fresh water by leakage Is  re o 
that only) Imd during tbe day the air I. noticeablv pure placed by watcr dl,tllled by a�paratus wIth wblch cvery 
Bud unohjectionable ; but nfter the gas has becn 11gb ted steamcr Is also supplied. Tho Great Eastern probably 
for nn hour or t.wo, the air ha.s n dry and burnt feelfng uses 7" pounds of feed water per pound of coal, and at 15 
which Is \'Ory dIsagreeable as well as unheolthv. I wish tuns coal per hour, thIs would make nearly 115 tuns of 
to ask If you can suggest fl. rem,.�dy. I hav(' ee�n an ad- water per hour or 2,700 tuns per clay. In this case, salt 
,.ert1sement, In some EUgUS:l publtcat ion, of a self ven- water 1& fed into the boiler and it is prevented from ac­
t i l.tlng gas burncr, wolch elm'led oif the products of cumulating by blowIng out a certaIn proportIon of the 
combustion. Are 8uch to he found I n our American brine and supplyIng its place by the fresh water from the 
cities ? Jiow does thc nmount of carbonic acid and other hot well. 2. Wc have a belief that whltc hairs are bon· 
Impurities given oll' by sal1 gas light comporc with the ol'able, but have not felt suroclent enthusIasm In that 
exhalatloa fro'll a human being, as far as the contamina- matter to make the InquirIes or Investigations presup· 
tion of the air is concerned ? AUf,wer : Attempts have posed by our corrcspondent's question . 
been made to carry oif the product s  of combustion of W. & 1. say : 'VI' disagrpe u pon a point. W. 
gas burners b y  means of siphon tubes suspended ovcr claims that even the very {'enter p�rt1cle or a )"rvohrlng 
each jet. It worked tolerably wcll In public halls, but Is shaft revol ves with the shaft. I clalnl that •• tbe dlrec· 
hardly fcaslblc for prIvate houses. The only safe way Is tJon of the motion of the upper and lowcr BIdes of tbe 
to hJlve ventilators extending to the outcr air In which shaft are opposite ,  the center must be a medium or 
an artificIal draft Is produced by a Single burner. Thc changIng poInt between the two dIrections of motion, 
productR of the combustion of Hll1minatfng gas are and consequently must be stUl and doeR not revolve . 
chiefty carbonic acid and water ; if the gas is impure, Answer : The eentrd.l particle turnA on it3 own center. 
sulpburons acId Is blso formed. Tbe exhalation from We prefer to gi ve our time and spore to those desirlDg 
resplratlon, ln addItion to carbonIc acId, contain organIc useful Information rather than to the decl.lon of suen 
matter and are far more unhealthy than the products of questions as thts . 
burnIng lights ; both will prove tat�1 It pushed too far, H. D. ask� : 'Vhat canRPR a grindstOJ1P to so that i t i8 only a question of quantity. AU sitting a.nd burst,  and i s the-re any danger from OJle which Is 5 tnet eR 
sleepIng rooms should be provided with ventilators, the In diameter and l inch thlek ? AnAwer : It I_ a w()11 known 
form of which must be d(>termined by' t.he pOSition of law of natur� that eyery movlilg' {)Jdy requires the exer­
the rooms. Hon of n dt'!l1nite amount of force to produce any given 

G. H. H. asks : 1. If a ship is  s.unk in mid change of velocity or a known change In the dlre.­
ocean or any where in very deep water, will it sink until tion of its motion. Its etfort i� al ways to move in 
It comes to the sand at bottom of the ocean ? 2. Will a a straIght line nnd at uniform velodty, ThIs Is due 
mast sink In the ocean or wtll It 1I0at on top of tbe to the property called Inert! a .  and thc ell'ort to resIst 
water? Answer : The question of the ship revives a very any force compelling a hOlly to revolve in a circulal' 
old dlscus.lon. It Is generally conceded that at great arc Is called centrifugal fore(' . In a awlttIy re,'olving 
depths tbe water must become more dense than on the grindstone,  thIs centrifugal forre .ometlmes becomes .o 
snrfacp, and a point could be rearhed where the ship grea t 8S to  overcome ":.h€' fOl'C'e of cohesion which binlbt 
would have the samc weight as the displaced water nnd together the particles of the stone, and the grtndstO!-:t· 
in consequence would remain at rest in an:r position in bursts. We l!Ihould not like to drive a grindstone 5 1licheH 
whIch It was placed, thc upward pressure exerted upon It In dlametcr over 1 ,000 revolutions per minute, hut should 
beIng equal to Its own welgbt. There must be a deptb consider " good stone safe at that speed, and have secn 
below wblch tbe sblp would not sInk. A mast wlll lloat tbem driven much above It. 

untll lt Is water-logged and lInal1y ground up by tbe ac· G. 'V. would like to know what is the be�t 
tlon of tbe waves. way to compress oxide of !:lagneslull! In place of lime, 

R, M. S. asks : What three articles will dis • .  for oxyhydrogen light. Answer : It  has been done l)y 
solve Iron, lead and copper the quickest ?  Answer : The means of the hydraulic press, and cylinders ba"c been 
best solvent la nItric acId aIded by gentle .beat. The sawn from the compres.ed block; but �t Is apt to crumble 
operation must be performed under a llue, or In the open and blow aws?, and Is not 80 serviceable as tbe lime 
aIr, as the fumes are poisonous. ligh t .  
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S. C. D. says : Please explain the process 

for nickel plating, publlsbed on page l'i'1 of your volume 
XXV. What Is meant by " pure sulphate of the protox­
Ide of n ickel by crysta11lzatlon with 200 parts, by weight, 
of pure ammonia to ferm a double sal t ? "  Wbat ls meant 
by " ammoniacal solntlon ;" I. It aqua ammonia ? Doe. 
' platinum positive pol,," mean to use platinum for an 
anode ? Is 1,0000 Fah •. correct ? Answer : The best salt 
for nickel plating was found by Dr. Isaac Adams, of Bos· 
t Jn, to be the double sulphate of nickel and ammonia . 
To prepare this compound E. D. Nagel, of Hamburg, 
Germany, takes 400 parts by weight of pure erysta11lzed 

ulJlhate of nickel which he dissolves In 200 parts of con· 
centrated aqna ammonia ; the double s,,1t thUR formed 
s 8ubsequently dlss"lved In 6.000 parts of water and an 

extra quantity (1,200 parts) of aqua ammonia of specific 
gravity 0-909 added. The amount of water and extra am· 
monia to be taken ought to be determined by experiment. 
The object of the additional ammonia Is to prevent the 
solution from becoming acid. An ordinary battery or 
small quantity may be employed, and, for the anode, 
platinum ; for the cathode , it Is usual to take a bar of 
CBst nickel . Dr. Adams found the best temperature to 
be 1000 Fahr. His process was patented Marcl! 22, 1810. 

.J. D. sends a mineral specimen found in 
coal aad asks 'what It Is. Answer : The minerai you send 
Is Iron pyrites, and not quartz, as you .uppose. It I. of 
no special value. 

O. C. H. savs : I am doing a little lumbering 
Rnd am Interested In your answer to B., page 74, present 
volume. Would you be kind enough to give the answer 
In figure. ? An.wer : The cubic contents of a stick of 
timber 8 Inches square at one end, 4 Inches sqnare at the 
other, and 24 feet long, In cubic feet, 18 : ... [(: X 0+0 X 0+ 
(4 X � X m = 6�, and 6; feet, cubic measure, being multiplied 
by 12, gives 74! feet, board measure. 

T. C. says : How is coal smoke generally 
burned, and what per cent of the coal I. lost'n smoke ? 
Would there not be les. dang�r of burning out a boller, 
If the coal were fired In 2 or 8 dlfterent pace. under the 
boller, In.tead of firing In the usual way at one end of 
boiler ? Plea.e give your opinion. Your opinion Is good 
.tock In this part of Kan.as. Answer : It aft'orde u. great 
pleasure to learn that our opinion I. such " good stock." 
We shall hope to keep It we1l .. abov" par." The direct 
loss, In heating eft'ect, by swokc Is rarely very large. 
Burn It by a1l0wlng a stream of air to enter through a 
large number of .mall holes In the fnrnace door. and 
bave a good combustion chamber behind the grate 
bars. Probably the usual method Is, on the whole, the 
best plan of firing. 

G. R. says : We have, in connection with our beller, a smoke stack which has three elbows, a part 
of which II bul1t up a hili on the ground. In order to 
give the fire place of the boiler more draft, we desire to 
put an air blast from " fan either Into the smoke .tack 
or fire 1Iiace, and de.lre your opinion a. to which i. best. 
If turned Into the fire place from the ash pit, we suppose 
It would be necessary to close the latter with plank. 
Ans wer : Enter the blast at the a.h pit, closing latter 
carefully. In using It, always be carefnl never to leave 
a8h pit closed for a moment, when the IIla.t I. not on, a. 
it may melt do;wn the grate bar • • 

G. M. says : I have two water gag-e glasses ; 
one I. on the boilers In the nsual way, ann the other I. 
carried from the boilers to the engine rOllm, distant 
about 40 feet. Thl. one I cannot get to work right. First 
I ran a " Inch pipe from near the bottom of the boiler 
that I mlcht get the water a. free from agltaften as pos· 
sible ; then I ran a � Inch pipe from the top of a steam 
drum above the boilers, the two pipes joining at the 
gage glass In the engine room, whlc't I bad carefully 
levelled from the other galJe glass on the boilers. But I 
could not get It to work we1l. The water .eldom came 
Into the-.18so, and I could not get it to rise to the same 
level as In the boilers or to remain steady. I then reo 
moved the " Inch pipe whlc" I had near the bottom of 
t he bol1er and put It on a level with the water pipe be· 
longing to the gage tbat Is on the boiler. I also removed 
tbe � Inch pipe from th£ oteam drnm and put a " Inch 
plpc on the top of the boiler. But that hao done no good, 
so that the water gage In the engine room is no good to 
me, nor has It been .Ince I put It  up. Can you tell me 
what I. wrong ? I would mention I.hat the water pipe 
wbere It leaves the boiler drop. down to the floor and 
then rises up 1 0  I!le glass In the engine room ; has that 
got anything to do with II, or bas conden8atlon In Ihe 
steam pipe ? Answer : We >"opeet the trouble to be 
cither condensation In the .t eam pipe or the formation 
of a "  trap" by some bend In that pipe. The pipe con· 
ductlng the water Is probably all right. :IIake the steam 
pipe as large as cost will allow ,  with no bend In which 
water can settle, and cover with felting. If the gage 
can be made to work at all, lt will work then, we s"opect. 
Run the level� again to be certain that the gage has been 
oct at the proper hlght. 

\V. R. S.  says that J.  L.  B.'s information as 
to putting gla.s fa .. on a wet cloth while fllJlng with hot 
frOit Is worth the prlee of our paper for a whole year to 
any honaekeeper. . .  But 1\ more convenient mode to fill 
fruit ja .. ls to use a damp twisted rag long enough to 
reach around the jar. This makeo " oort of handle by 
which the jar may be held while the hot fmlt I. poured 
In ; and It I. equally eft'ectlve In protecting the jars while 
standing on the table. It ha. occurred to me that a .trlp 
of copper made In .uch a manner a. to clasp the jar ftrm­
Iy, and having " .ultable woodeD handle, would protect 
the jar qnlte as weIJ as the wet cloth, and be mucb more 
convenient . I believe I never broke a test tube ever a 
• plrlt l amp when using a test tube holder. This subject 
evidently ha. something to do with the conductilln and 
perhaps the radiation of heat ; and It will allow of mnch 
Investigation." 

T. F. ask s : Suppose that B. invents a ma­cblne, exblblts a model Bud drawing. to a few frlenda, 
and gets them to .Igo a paper saylug tbat they .aw It at 
a' certaln date, but I. unable to go any farther with It.  
}'our or ftve yea.rs afterwards, a man, who has never seen 
or heard of B, lnven ts and patents the same thing ; can 
B use or sell hi. Invention ? Answer : B may use the In· 
ventlon, but Is liable tro a suit from the patentee. B'. 
defeuce Is prior use, which, If proven, w\l1 ;>revent his 
being mulcted In damages . But It doe. not possess B 
with any claim to his opponent's patent. B should ap· 
ply for a patent and have Interference declared. If B 
proves to have been the first Inventor and has not ac· 
qulesced In the sale of tbe patented article for more than 
two yea .. prior to his application for a patent, the Com· 
ml.sloner w\l1 grant him a patent, with which he can go 
before the court. and have his opponent'd patent de­
creed invalid. After the.e proceedillga, B, being the 
lawful patentee, can u.e and sell ; and hc can prevent 
the first patentee from doing either. 

C. H. S. asks : Is there any process known, 
by' which corn meal and spring wheat 1I0ur c.n ile kept 
from be.tlng and con.equent sonrlng, wlthont de.troy. 
Ing its e •• entlal qualities, as I. done by kiln drying ? An· 
swer : By using air pipe. so a. to Introduce air Into the 
mass of dour, you caD prevent heating .nd sourlll&'. 

W. G. W. asks : How can I get or prepare 
the white paint used to color boxwo,,-a for drawing on ? 
Answer : Moisten the block with water, and ruh with 
enamel o ft' a  common card. 

H. T. W. says : 1. I want to make a pine 
bath tnb to be nsed without a lining. It will be made 
tight jointed, of course. What material can I uae for an 
Inside coating, lomethlngpenetratlng, to render It water 
tight and prevent all soakllge ? 2. Is whiting as good or 
better for first coat of wood house, than yellow ocher ? 
8. What Is the better kind of timber for flOOring next to 
yellow or soutbern pine, to be oiled and polished ?  4. In 
what manner must a floor be oiled and polished so tbat 
It will always be clean and bright and not gum up or 
bee.ome begrimed ? Answe .. : 1 . Cover the Inside of the 
tub with hot paramn. 2. Whiting Is probably as good as 
ocher for the purpose mentioned. 8. Walnnt. 4. V.e 
linseed 011 and poll.h by hard rubbing with canva •. 

J. C. R. asks for explanation of the diagram 
of a pantagraph, p ubJl.hed on page 99 of onr current 
volnme. An.wer : See the reply to S. A. T., on page 1115, 
and page 179 of thl. 188ue. 

A. J. B. asks, among other questions : What 
did Blanchl\rd lnvent ? Answer : A nail maklngmachlne, 
a ahaplng machine of universal application, an eccentric 
lathe, and other contrivances too numerou. to describe. 
We are unable to glvrl lnformatlon B. to the leather mao 
chlnery. 

J. D. asks how to mend rubber boots. An­swer : Sce page 1115 of our volume XXVI. For o :her In­
formation, ask tlle phot )graphe .. of your neighborhood. 

W. T. B. says, in answer to J. A. P. who 
asked for the bes\ preparation for lUling the hole. and 
seuns ln bnrr stones : As you cannot readily find any 
thing hard enough, after I t I. dry, to wear eqnal to the 
face of the stone, or tha t will .tay In the smooth scaly 
holes for any time, I think It quite as well to use noth­
Ing. But on the skirt of the stone, where the 8eam Is 
large and runs near the edge, just feather·edge It, on the 
work Ilde, like the furrow. 
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Animal., sling for raising, F. Roho .. t . • • • • • • • • • . • •  186,D511 
A.pbalt, treating, P. Barthel • • • • . • • • • • • . • • • • • • • • . . • 1811,8'l11 
Awning, J. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,966 
Bale tie, M. Quln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1811,988 
Barrel., etc., lIftlng, J. W. Babcock • . • • • • • • • . • . • • • • 1811,958 
Bed bottom, Boe.en " Bedessem • • • . . • • • . . . . . • • • • . .  185,966 
Bed bottom, B. Holmes . . . . • . • . • . . • • • . . • • • . . . . . . . . • . .  i85,989 
Bed bottom, Ogborn ,. Kendrick . . . . . . . . . . . . . . . . . . .  1811,988 
Bed bottom, sprlng, H. D. W. Balley (r) . . . . . . . . . . . .  5,286 
Bed bottom, spring, I. Bush . . . • . . • . • . • . • • • • • • . • . • • . .  1811,S615 
Bed or cradle guard, J. J. Roll. • •  • .  . . .  • • •  . • • • •  . • •  . • •  1S6,1l11'1 
Bed and ft'ame, spring, W. Z. Cooke . . . . . . . . . . • . • • . .  18it,892 
Boller, steam, Davis " De Gulnon . . . . . . . . . . . . . . . . . .  186,041 
Boller, .ectlenal, Babeock and Wilcox . • . . • . • • • • • •  1811,8'i'1 
Boller, sectional, J .  Harris • • • • • • . • • . . . . . . • • • • • . . . • •  185,910 
Bolt cutter, L. J. Chapman . • • . . • . . . • • . • • . . • • • . . • . • .  1811,88'1 
Boot and shoe ca.tenlng, G. H. Ward . • • . • . . . • • • • . .  186,111 
Boot gore., ela.tlc Cor, C .  Winslow • • . . • • • . . . . . • . • .  186,119 
Boot .ole., trlmmlng, J. W. Maloy . . . . . . . . . . . . . . . . .  186,D80 
Boot soles, attaching, W. Wickersham . . . . . . . . . . . .  186,014 
Bosom pad, C. A. PhI11lp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,988 
Bottle .topper, A. De Me.tre . . . . . . . . . . . . . . . . . . . . . . .  186,045 
Bottle Itopper, H. F. Reiner • • • . • . . . . . . . . . . . . . .  : • . . •  186,095 
Bread worker, J. Balderston . . . . . . . . . . .. . . . . . . . . . . . . .  185,959 
Bridge, Iron. W. B. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . .  185,810 
Broom bag, E .  D. Bronson . . . . . . . . . . . . . . . . . . . . . . . . . .  186,026 
Burner, lamp , W. N. Weeden . . • . . • • • • . • • • • • • • • • • . . •  186,118 
Burner, vapor, Ben.on " Watkins . . • • • • • • . • • • • • . • • •  185,D21 
Burner, vapor, Benson " Watklns • • • . • • • . • • • . • . • . .  1l!6,D22 
Button hole cntter, A. Day . . • . . • . . • • • . • • • • • • . . • • • • .  185,988 
Can for palnt, lIqnld, etc . ,  H. MlIJer • • • . • . • . • • • . • • • .  186,08Ii 
Can, measurlng, W. B. SlJerman . . . • . • . . • • • • • • • . • • . •  188,1011 
Canal boats, prope11lng, A. Jobn.on • • • • • • • . • . • • • •  188,064 
C.r coupling, G. W. CotD.n . . . • • . • • • • . • • • • • . . • • • . • . • • •  186,088 
C.r coupling, W. T. C011lns • . • • • • • • • • • • • • • • • . • • • • . • •  llIIi,890 
Car coupling, G. D. Cro.thWlll� . . . . . . . . . . . . . . . . . . . . 186,0IIII 

Car coupllng, J. W. ,. J . W. G\I1am, Jr . . . . . . . • . . . .  135,98 : 
Car coupling, J. R. Succop • • • . . . • • . . . . • • . . • . . • . • . . . .  186,011 
Car coupllng, J .  'l emple . . • . . • • • • • • • • • • • • . • • • • • • • • • • •  185,91E 
Car propulsion, R. De Leld! . . . . . . . . . . . . . . . . . . . . . . . . .  1�5,972 

Car st.rter, J. B. Jones . . • . . . . • • . . . • . • • • • • . • • • . • . . . . .  185,r20 
Car ventllator, J.  J. Crowley • • • • . . • • • • • • . • • . . . • • . . .  185,1'71 

Car wheel, J .  W. Kern . . . . . . • • . . • . . . . • . . . . • . . • • . • . . .  100,058 
Car axle bOX, C .  T. Fay . . . . . . . • . . • • • • • • • • • • • • . • • . . . . .  18Gm7 
Car brake, railroad, F. G. Bate • • . . • • • • • • • • • • • • • • • . . 186,019 
Car spring., N. ,. A. Middleton, Jr • . . . • • • • • • • • . . . . .  185,9:29 
Cara, safety hatch for, R. Liston • • • • • . • . • . • . . . . . . . . .  185,923 
Carbureter, T. B .  Fogarty . . . . . • • . . . . • . . . . . . . • . . • . • • •  185,9Sl 
Carbureter, T. B. Fogarty . . • • . • . . • . • . . . • • • . • • • . • . . . .  185,982 
Carpet faltener, C. B. Broune . . . . . . . . . . . • . . • • . • . • • • .  185,884 
Carriage spring, J. B. Whitcomb . . . . . . . . . . • . . . • • . • .  136,1 16 
Carriage shaft eyes, milling, W. S. Ward • • • . . • . . . •  186,112 
Cartridge loading machine, A. C.  Hobbs . . . . • . . . . . .  18G,913 
Chair, barber's, P. Haberstlch . • . • • • . • . • • • • • • • • • . . . .  185,986 
Chair, barber' •• A. Schwaab . . . . . • • • . . . . . . . • . . . . . . . .  186,009 
Chair, oscllJatlng, W. T. Doremus . . . . . . . . . . • . • • • • . .  185,974 
Chair, aeat, etc., W. T. Doremul . • . . . . . . • • . . • • • . . • . .  1S5,9'iS 
Chair, rocking, W. Mohr • . • • . . . . . • • . . • • • • • • • • • • • • • • • .  186,(,85 
Chair,foldlng rocking, A. Rus.ell • • • • • • . . • • • • • • • . .  186,099 
Cheese , maklng, H .  O. Freeman • . • . • • . . . . . . . . . • • • • •  186.( 51 
Chum da.her, W. M. Coombe • . . . . . • . . . . . . . . . . . . . • . . 186,f.lli5 
Clamp ,C . 8. Bonney . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . .  18G,8S� 
Clothe. washer, H. D. Crooker . . . . . . . . . . . . . . . . . . . . . . 186,038 
Coal mining machinery, J. Alexander . . . . . . . . . . • . . .  lil5,874 
Comb, tollet, I .  S. & J. W .  Hyatt . . . . . . . . . . . . . . . . . . .  185,91 8 
Cultivator, J. Behel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,9(4 
Cultlmtor, D.  Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,017 
Cultivator, J. B. Hinckley . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,91� 
Cultivator, J. :11\11> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,1l!I7 
Cultlvator, J .  W. Swlrkard . . . . . . . . . . . . . . . . . . . . . . . . .  186,11lS 
CDrtaln fixture, C. Buckley . . . . . . . . . . . . . . . . . . . . . . . . .  186,000 
eurtaln fixture, H. L. Traphagen . . . . . . . . . . . . . . . . . . .  185,950 
Cutter bead, G. Greenwood . . . . . . . . . . . . . . . . . . . . . . . .  185,9 7 
Dentist's .tool, I. W. Lyon . . . . . . . . . . . . . . . . . . . . . . . . .  185,9'��) 
Digger, potato, A. G. Brush . . . . . . . . . . . . . . . . . . . . . . . . .  136,O�S 

DI\'lders , O . E. Weat�erhead (r) . . . . . . . . . . . . . . . . . . .  5,�!JC 
Door .prlng, A. D. Holfman . . . . . . . . . . . . . . . . . . . . . . . . . 18.;,914 
DrllJ, graln, S .  R. Nyc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,932 
Drl11, operating, G. A. Hinckley . • • • • • • . . . . . • . . . . . . .  185,988 
Drill machine, Robln.on " Wood, (r) . . . . . . . . . . . . . .  5,285 
Eaves trough hanger, H. B. Todd . . • • • • • • • • • . . . . . . . .  186,109 

Engine, floating fire, J. C. j ,.ng . . . . . . . . . . . . . . . . . . . .  185,92'l 
Engine condenser, S. A. Goodwin . . . . . . . . . . . . . . . . . .  135,90G 
Engraving machine, T. W. Minter • . . . . . . . . . . . . • . • • •  1&5,998 
Fan, automatic, W. DeL. Hall • . . • . . . . . . . . . . • . . . . . . . .  186,01-1 
Fare box, J. F. Winchell • . . . . • . . . . • . • • . • • . . • . • • • . • • • •  186,1 18 
Fence, wire, J. W. Happleye . . . . . . . . . . . . . . . . . . . . . . . .  186,()9.j 
Fender, clod, A. L. Dlrst •• . • . • • • • . • • • • • • • • • • . . . . . . . . .  185,S:!U 
Fertilizer, J. McDougall. • • • • . . . . • . . . . . . . . • • • • . . . . . . .  185,99:; 
FertIlize .. , preparing, W. D.  Craven . . . . . . . . . . . . . . . .  186,()35 
Fire arm, magazine, Swingle " Huntlnglon . . . • • . .  185,947 
Fire arm, E. M.ynard . . • . . • . . • • • • • . • . • • . . • • • • • • . • . . . .  185,928 
Fire plug cut oft', F. W. Eame • . . . . . . . • • • • • • • • • • • . . . •  llU,!n6 
Fishing line, F. E. Forster • . . . . • . . . . • • • • • • • • • . . . . • • • •  185,9:xJ 
Fly catcher, L. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Id15,961 
Folding case, J. C. Barker . . . . . • • • . . . . . • • • • • . . . . . . . . .  185,878 

Fmlt, canning, J. R. Matthew • . . . . . . . . • • • • . . . • • . . . .  185,927 
Frnlt fork, I. C. Draper • • • • • • • • • • • . . . • . . • • • • • • . . • . . . .  1815,9'15 
Frolt gatherer, J. Kisor • . • . . • . . • • • . • • . • • . • • • • • • • . • . . •  186�1i2 
Furnace, reverberator, G. Atkin .. . . . . . . . . . . . . . . . . . .  186,017 
Furnace, melting, I. D. Bush . . . . . . . . . . . . . . . . . . . . . . . .  185,967 
Furnace, fettllng, MaAnlnch & Atkin •• . . • • • . . . . . . .  186,083 
Furnace, smoke condenSing, W. J. Johnson • . . . . . .  186,OC06 
Game board, G. B. EJllott • • . . . • . . • • • • • • • . • • . . • • . • . . .  186,C5'! 
Gal burner, T. B. Fogarty • . • • • . • • . . . . . . • • . • • • • • • . . . .  185,9'18 
Ga. burner, T. B. Fogarty... . .  • .  . .  • . . •  . . • • • • • • •  • . • • • .  185,979 
Gas lighter, E. D. McCracken . . . . . . . . . . . . . . . . . . . . . . .  186,09 1 
Gas machinE>, '1'. B. Fogarty . . . . . . . . . . . . . . . . . .  : . . . . . .  185,91-0 
Gas lightlnlJ torch, C. H. Roberts . . . . . . . . . . . . . . . . . . .  186,006 
Gas regulator valve, J.  C .  Sarsfield . . . . . . . . . • • • . • . . .  186,007 
Gas stop cock, etc., A. E. Delouest . • . • . • . • • • . • • • • • •  185,895 
Gas, manufacture of, W. Maynard . . . . . . . . . . . . . . . . . .  186,091 
Ga., manufacture of, W. Elmer, (r) . . . . . . . . . . .  . . . . . .  5,2S! 
Gasifying fuel, W. Elmer, (r) . . . . . . . . . . . . . . . . . . . . . . . .  5,23_ 

. " .. nerator, .team, P. H. McMahon . . • . . . • • . • . • • • . . • .  185,996 
Glove, E. V. Whitaker • . . • • . . . . . • . • . . . • • . . • • • • . . . . . • • .  186,115 
Grain band, bag tie, etc., E. Foote • . . . . . . • . • • • • • . . • •  185,899 
Halter rlnga, fa.tenlng for, E. R. Kinn e  . . . . . . . . . . .  186,011 
Harness mounting, J. F. Knorr . . . . . . . . . . . . . . . . . . . . .  186,018 
Harrow, W. Brown . . . • • • • • . . . . . . . . . • • • • • • • . . . . . . • . • • . 186,027 
Harvester, binding, C. F. Goddard • • • . • . • . • . • . • . . . . .  185,98:; 
Hat rack, N. Clarke . • . • • • • • • . . . • • • . . . . . . . • . . • • • . . • • • •  186,OO� 
Hat .nd coat guard, S. N. Robbins • . • • • • . . . • • • • • . . . . 186,005 
Hay, etc., elevating, H. Buck • . . • • • • • • . • . . . . . . . . . . . . .  186,029 
Heater, water, J. Kenfield, Jr • . . • • • • • . . . . . . . . • • • . . .  185,921 
Heel nailing machine, etc., L. P. Hawklns . _ • • • • . .  185,911 
Hides and .klnl, treating, W. Maynard . . . . . . . . . . . . .  186�l 
Hinge, blind, A. Huft'er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,061 
Hlnga, trunk, A. M. Darrt II • . • • • • . • • • . . . . . • . • • • . . • • . . 186,040 
Hoe, N. D. Beecroft . . • . • • • • • . . . • . • . . . • . . . . • . • . . . . • • • • 186,020 
Hook, R. Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,114 
Hook, hat lind coat, C .  G. Cole • • • • • • • • • . • • • • • • • • • • • •  185,966 
Horse power, Z. P. Landrnm . . • . • • • • . . . . . . . • • . • . . . . •  186,O'l5 
1I0rse hay fork, G. Atbertlln . . . . . . . . . . . . . . . . . . . . . . . . .  186,()16 
Horseshoe nail machine, J. M. Laughlin • • . . . . . • • • •  185,996 
Ice machine, F. P. E. Carr�, (r) . . . . . . . . . . . . . . . . . . . . .  5,287 
Ice, manufacture ot, F.  P. E. Carre, (r) . . . . . . . . . . . .  5,288 
Ink pad, Towne & Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,949 
Inkstand, Kidder & Hood.. . . .  . • . •  . . . .  . • • • • • . •  . • . •  . • .  186,1IlO 
Ink wen, J. H. Kidder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,069 
Insect destroying compound, A. McDougall, (r) . .  5.29'2 
Iron, manufacture of, W. Bushnen • . . . . . • • • • . . • . • . •  185,886 
Jar, .Iop, W. S. Potwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,987 
Knitting, machine, Tallboul. ,. Renevey . . . • • • • • • •  186,012 
Kite, C. J. Hardekopf . . . . . . . . • • • . . . . . . . • • • • • • • • • • • • • •  185,987 Lamp wick ral.er, A. Combs . . . . . . . . • • • • • • • • • . • • • • • • 186,034 Lamp, cooking, Silber " White . . . . . . . . • • . • . . • • • • • • •  186,104 
Leather, pricking, G. C.  Converse . . . • . • • • . . . • • • • • • •  185,969 Lemon .queezer, A. Blgalow . . • • •  • . • .  . . • .  . • • .  . • • •  . . •  186,D2S 
Lock, door, H. H. Elwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,049 
Lock, permutation, T. B. Worren . . . . . . . . . . . . . . . . . . .  185,957 
Log, stay, J. A. Squire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,915 
Mechanical power, E. W. Morton • • . . . • • • . • • • • • . . • • . 186,D88 
Medical compound, J. Gecmen • . • . • . • • • • •  ; • . • . • • • . • •  18G,98S 
Metal coated ware, G. Booth . . . • . . • . . • • • • . . . • • • • . • • •  186,025 
Millstone., dres.lng, L. B. Woolever • . . • • . . . • • . • • . •  185,956 
Mortl.1ng machine, E. J. HOUlton. . . . • •  • • • .  . • • • .  . . .  185,917 
Nail cutting machine, HoJIIs ,. Chess . . . . • • • • • • • • • .  185,915 
Nail selecting machine, etc., A. Knowlton . • • • • . • .  186,074 
011 stl11, E. Schalk . . . • . . • • • . • . . . • . • • . . . . . . . . • • . . • • • • • .  186,D06 
Organ, reed, C. Austin . . . . . • • • • • • • • • • . . . . . • • • • • • . • . • .  188,8'75 
Padlock, combination, J. Kettle • • . . • • • • • • • • • . . • • . • •  185,992 
Pall, dinner, R. S. Squires . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,946 
Paste, making, G. G. Noab, (r) . . . . . . . . . . . . . . . . . . . . . .  5,28� 
Pencil, lead, P. Hufeland . • . . . . . . . . . . . . . . . . . . . . . . • • . .  186,1.2 
Pianoforte lids, ral81ng, H. N. Oliver . . . . . . . . . • . . • • . .  186,090 
Pipe, etc., cutting, Penuock '" Cbandler . . . • • . . • . . .  136,004 
Pitcher top, mola.seo, G. P. Lang, Jr . . . . . . . . . . . . . . .  136,076 
Planing machine, T. Sh.w . . • • • • . . . . • • . . • • • • • • • . . . • • •  183,941 
Planter, corn, J. Sheer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,942 
Plow, G. D. Wym.n . . . . . . . . . . . • • • . • • . . . • . . • • . • • • . . . . .  186,120 
Plow, gang, A. N. Humphrey • • • . . . . . • • • • • • • . • • • . • . . .  186,062 
Plow, sulky, W. Ough . • • • • • • • . • . . . . • • • • • • • • • . • • . . . • • •  186,000 
Pocket book, W. H. King . . • • • • • . . • . . • . • . • • • • • . • • • • • •  1811,990 
PrInter's lead rack, O. A. Dearing . . • • . . . . . • • • • • • • • •  185,894 
Propeller, vibrating, C. P. Macowltzky . • • . • • • • • • . .  1811,994 
Pomp piston, C. B. GIIJ . • . . . . . . . . • • • . . . . . • • • • • • • • • • • •  1811,905 
PnrIfler, mtddUDgtI, P. E. Welch . . . . . . . . . . . . . . . . . . . . . 1811,952 

Purifier, m1dd1lnga, E. P. Welch . . . . . . . . . . . . . . . . . . . . . 185,1158 
Railroad bed, J. W. Ke1'll . . . .  . . . . . . . . •  • • •  • . • • • • .  . • • • .  186,067 
Ralltoad rail, Dean " Coleman . . . . . . . . . . . . . . . . . . . . .  186,048. 
Ralls, punching, T. Critchlow . . . . . . . . • • . . • . . . • . • . • • • 186,OS� 
Railroad r011lng gear, J. Frye . . . . • • • • • . . . . • • . . . . . • • •  186,052 
Railway dust preventer, J.Wellby . . . . . . . . . . . . . . . . . .  186,018 
Railways, wheel for endleBs, J. Frye • . . . • . . . . . . . • • • •  186,055 
Railway platform carrier, J. Frye . . . . . . . . . . . . . . . . . .  186,054 
Ratchet pinion, J. F. Klngwlll . . . . . . . . . . . . . . . . . . . . . .  185,991 
Regnlator, water, J. P. Bolln . . . . . . . . . . . . . . . . . . . . . . . .  136,024 
Rice cleaning machine, J. N. White . . . . . . . . . . . . . . . .  1�6,1l7 
Ripper and rag looper, H. M. Joh!lson • • . . . . . . • . . • . .  186,065. 
Riveting machine, W. Sellers . . . . . . . . . . . . . . . . . . . . . . . .  186,100 
Sad and ftutlng Iron , Young, Hewltt & Mooney . . . .  186,121 
Sad iron, heating, G. W. C. Lovell . . . . • . . . • • • . . . . . . . .  186,07'7 
Sash fastener, R. E. Beckwith . . . . . . . . . . . . . . . . . . . . . . .  185,966. 
Saw gummer, H. Baughman . . . . . . . . . . . . . . . . . . . . . . . . .  185 .962 
Saw &limmer, W. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,110· 
Saw filing vise, C.  S. Bonney . . . . . . . . . . . . . . . . . . . . . . . .  185,888 
Saw teeth cutter, Onion '" Larduskey • • • • . . . . • . • • • •  185,1184 
SCBft'old, A. Gates . . • . . . . . . . . . • . . . . . . . • • • . . . . . . . . . • • • •  185,902. 
Scales, steelyard, T. C. Hargrave . . . . . . . . . . . . . . . . . . . .  lSO,SOB. 
Screw propeller, M. �I. Wilson . . . . . . . . . . . . . . . . . . . . . .  186,015, 
Screw bolt and nut, T. Engllsb . . . . . . . . . . . . . . . . . . . . . .  185,898 
Seeding machine, J. W. Strowbrldge . . . . • . . . • . . . . . .  186,107 
Sewlngmacblne, C. Gullman . . . . . . . . . . . . . . . . . . . . . . . .  186,O5'l 
Sewing machine, J. C. Moore . . . . . . . . . . . . . . . . . . . . . . .  185,980 
SewlLg machine tuck crea.er, A. Johnston . . . . . . .  185,919 
Sewing machine embroiderer, I. M. Ro.e . . . . . . . . . .  186,098 
Sewing need1"s, sbarpenlng, J. D. Nesbitt . . . . . . . . .  185,991 
Shaft tube s ,  sinking, J. Chaudron . . . . . . . . . . . . . . . . . .  186,081 
Shovel and spade, Weils & Morehouse . . . . • . . . . . . . .  : 85,954 
Sieves, meta11lc, R. J. Mann . . . . . . . . . . . . . . . . . . . . . . . . .  185,&25 
Sieves, meta11lc, R. J. Mann . • • • . • • • . . . . • • • . . . . . . . . . .  185,988 
Sliver ore, treatlng, J.  H. Selwyn . . . . . . . . . . . . . . . . . . . .  186,102 
Siphon, N. W. Paynter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,985 
Skylight, G. B. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,888 
Slate cleaner, F. Hickman . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,058 
Soda fountai n ,  W. H. Russell. . . . . . . . . . . . . . . . . . . . . . . .  185,940 
Sole edge 8ettlng tool, J. H. Morrl.on . . . • • • • • • . . . . .  186,OIIl 

Sole edga trimming tool, I. R. Rogers . . . . . . • • . . • . . .  186,096 
Spike extractor, Pre.cott ,. Barsaloux . . . . . . . . . . . . .  186,098 
Spindle bolster, J. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,960 
Spinning spladle, D. H. Rice . . . . . . . . . . . . . . . . . . . . . . . .  185,989 
Spinning ring rail, etc., Spaulding & Carroll . . . • . . .  185,944 
Spittoon, J. L. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,060 
Sprlng, lndia rubber, A. Magowan . . . . • . . • • • • . . . . . . .  186,079 
Stalk chopper, C. L. Spielman . . . . . . . . . . . . . . . . . . . . . . .  186,1C6 
Starch, manufacture of, C. Gilbert . . . . . . . . . . . . . . . . . .  185,904 
Staves, macblne for jointing, R. W. George • . . . . . •  186,903 
Stone, machine for cutting, C. E. Odgers . . . . . . . . • •  186,C01 
Stove grate. A. M. Harrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  185,909 
Stove, lamp , F .  Janke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,068 
Stove pipe damper, E.  K. Dean . . . . . . . . . . . . . . . . . . . . .  186,04a 
Stove pipe machine, Beckml\nn & Gibson . . . . . . . . .  185,880 
Strainer, pulp, H. H. Olda . . . . . . . . . . . . . . . . . . . . . . . . . .  186,002 
Table, folding, J. F. Birchard . . . . . . . . . . . . . . . . . . . . . . .  185,881 
Table, game, L. A. Powers . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�6,092 
Table, Ironing, J. R. Groves . . . . . . . . . . . . . . . . . . . . . . . . .  186,OI!6 
Tan, de.lccatlng, C. H. Mosely • . . . . . . . . . . . . . . . . . . . . .  185.999 
Thill coupling, J. Low . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . •  186,018 
Tobacco, etc., packing, Earlck.on ,. Harris . . • . . . .  185,897 
Tonga, floorlng, E.  J. Houston . . . . . . .  " . . . . . . . . . . . . .  135,916 
Torpedo, C.  Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,000 
Trace carrier, R. H. Warriner . . . . . . . . . . . . . . . . . . . . . . .  185,951 
Track, hand, J . J. Colllngbourne . . . . . . . . . . . . . . . . . . . .  185,8811 
Traps, casting .tench, J. E. White (r) . . . . .  • . • . . . . .  . 5,291 
Type ca.tlng machine, J. A. T. Overend . . . . . . . . . . .  186,091 
Type setting macblne, W. H. Baldwin . . . . . . . • • . • . . .  186,018 
Uterine supporter, G. Dlrk.en . . . . . . . . . . . . . . . . . . . . . .  186,046 
Valve stem jolll t . G. R. Babbitt . . . . . . . . . . . . . . . . . . . . .  1S5,876 
Ventilating urinal., etc ., H. D. O. Smith . . . . . . . . . . .  186,108 Vessel, armor clad, L. God�u . . . . . . . . .  . . . • •  . . .  . .  . .  . . .  186,055 
Wa.hlng machine, W. H. Freed . . . . . . . . . . . . . . . . . . . . .  186,050 
Washing macblne, J. Wilbur . . . . . . . . . . . . . . . . . . . . . . . .  li!5,966 
Water wheel, N. J. Colman . . . . . . . . . . . . . . . . . . . . . . . . . .  186,991 
Wheel teeth, cutting, W.Sellers . . . . . . . . . . . . . . . . . . . . .  186,101 
Window .creen, C. W. Fowler . . . . . . . . . . . . . . . . . . . . . . .  185.901 
Wire baske l,  D. Sllerwood . . . . . . . . . . . . . . . . . . . . . . . . . .  185 ;948 
Wood, polishing, C. Becbacb . . . . . . . . . . . . . . . . . . . . . . . . .  136,010 
Wrench pipe, E. S. �lou1tou . . . . . . . . . . . . . . . . . . . . . . . .  135,089 

APPLICA'l'IONS FOR EXTENSIONS . 
Applications have been duly·aled, and are now pending , 

lor the exten.lon of the following Letters Patent. Hear­
Ings upon the respective application" are appOinted for 
the day. hereinafter mentioned : 
:U,094.-HBATING FBBD W ATBB.-J. F. Brooks . }I.y 7. 
24,l62.-PLATFOBlI SCALB .-F . M .Strong & T.Ro.s. Yay � 
24,I62.-EDGING BOOT SOLEs.-M. Wesson . :IIay 7. 
24,257.-SEAT FOD CAB.-T. T. Woodrufl'. May 14. 

EXTENSIONS GRAN'fED. 
22,901.-WATED WBlIBL.-J .  Temple . 23,065.-LAllP . -E. J. Hale & C. H. Chandhr. 28,l05.-STBAJ[ VBS8BL.-J. Montgomery 

DISCLAIMER. 
22,902.-W ATEB WBlIBL.-J. Temple . 

DESIGNS PATENTED. 
6,412 to 6,415.-CAIIPBT8.-J. Fisher, Enfield, CODn . 6,416 10 6,424.-CAIIPBTS.-O. Helnlgke, J!lew York city 
6,425 to 6,426.-CAIIPBTS.-H. Horan, N&wark, N .  J. ' 6,423 '" 6,480.-CABPBTS.-L. G. Malkin, New York cit)·. 6,481 to 6,486.-0IL CLOTBS.-C. '1'. " V. E. Meyer, Lyon's 

Farma , N. J . 
6,487 10 6,446.-CAIIPBTS.-E. J. Ney, New York city. 
6,449 & 6,450.-CABPETS.-H. Nordmann, New York city. 
6,451.-SBWING MACHINB FBAlUC .-J . O'Neil, N. Y. city • 6,452 to 6,4M.-CABPBTS.-J. H. Smith, Enfteld, Con n. 
6,455.-0TTOlIlAN.-J. D .  Ladd, New York city. 

TRADE MARKS REGISTERED. 
1,1SO ,. 1,181 .-CLOTBBSWBINGBBs .-B"lIey Washing and 

Wringing Machine Co . ,  Woonsocket, R .  I. 
1,1S2.-PLuG TOllAooo.-Earlckson & Harrls,St.Louls,M o .  
l ,I88.-COAL OIL.-W. A. Kowal.kl, New Orleanl, La . 
l,l84.-SAUCB.-J. K. MacGowan & Co., Philadelphia, Pa . 
1,185.-P AINT .-Prlnce 's Metamc J'alnt Co., Wel.sport,Pa. 
l,l86.-ToBAooo.-Walker. McGraw '"  Co . ,  Detroit,Mlch . 
1,1S'1 to 1,1S9.-ToBACco.-Allen ,. E11II, Clnclnnatl,Ohlo . 
1,140.-WBISKIBS.-·FIBCk Brothe .. , Canton, Md. 
l,l41.-BOOTS AlID SaoB8 .-Burt & Mears, New York city 

SCHEDULE OF PATENT FEE! h 

On each Caveat • • • • • • • • • . • • • . • • • • • • • • • • • . • . . . • • • • • • . . • • . • 10 
On each Trade·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '!I3 
On filing each application for a Patent (17 yea .. ) • • . • 13 
On I •• nlng each original Patent • . • • • • • • . . . . • • • • • • • • • • • . • !I0 
On appeal to Examlners·ln-Chlef . • . • . • . • • • • • . • • • • • • • • . • 10 On appeal t o  COmmls.loner . o f  Patents • . • • • • • • • • • • • .  $20 On application for Rels.ue . • • • . • • • . • • • • • • • • • • • • • • • • • • • •  $30 
On application for Extension of Patent • • • • • • • • • • • • • • .  830 
011 granting the Exten.lon • • • • • • • • • • • • • • • • • • • • • • • • • • • . •  830 
On filing a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
On an application for DeBign (8� yea .. ) • • • • • • • • • • • • . .  '10 
On an application for DeBign (1 yea .. ) • • • • • • • • • • • • . . .  813 
O n  an application for DeBigu (14 y e  ... ) • • • • • • • • • • . • • .  830 

© 1873 SCIENTIFIC AMERICAN, INC.
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VALUE OF PATENTS 
And How to Obtain Them . 

P r a e  t ic a I H ill  t 8 t o  I II V ell t o r  8 
ROBABL Y no investment of a small sum 
of money brlllgs a greater return than the 
expense incurred in obtatn!ng a patent even 
when the Jnvention Is but a small one. Large 
In ven t!ons are found to pay correspondingly 
well. The names of BlaDchard, Morse, Bige­
low, Colt, Ericsson, Howe, McConnlck, .Hoe 
8nd others. who have amassed immense for­
tunes from their inventions, are well known. 
And there are thousands of others who llB\"8 
rea,ltzed large 8ums from their patents. 

�Jore than FIFTY THOUSAND Inventors have avatled 
themselves of the scrvlces of MCNN &; Co. tlurlng the 

Jtitufific 
to this country, may secure patents here npon thefr new 
patterns, and thus prevent others from IlIbricating or 
selling the same goods In this market. 

A patent for a design may be granted to any person, 
whether citizen or allen, for any new and Original de.11(tl 
for a manufacture, bust,statue, alto reUevo, or bal:' reUet 
any new and original tle81gn for the printing or woolen, 
silk, cOttOD, or other fabric8, any new and original 1m. 
prCR"4lon. ornament. pattern. print. or picture, to he 
prtnted, palnted, c8st, or otherwise placed on or worked 
lnto nny article of manufacture. 

Design patents are equally as important to citizens as 
to forellmers. �'or full particulars send for pamphlet to 
MUNN & Co., S7 Park How, New York. 

Trademark ... 
AllY person or tlrm domlclled i n  the United States, or 

auy firtn or corporation residing In any forclgn country 
where 81mllar privileges are extended to citizens of the 
United States, may rcglster their designs and obtain pro· 
tectlon. This Is very Important. to manufacturers in this 
country, Rnd equally so to Ol·elgners. For full partleu· 
ArR address �1t:NN & Co., 37 Park Row, New York. 

Canadian Patents. 
TWENTY·SIX years they have ."teel as solicitor. and On tbe tlrst of September, 1872, the new patent law of Publ1shers of the SCIENTIFIC AMERICAN. They 8tand at Canada went Into force, and patents are now granted to the head in this clal:!s ot business ; and thdr large corps citizens of the United States on the same favorable tenus ot assistant!:!, mostly 8elected from the ranks of the l a8 to citizens of the Dominion. Patent Office : men cap!\blc of rendering the best service In orller to apply for a patent In Canada, the appllcant to the inYentor, from the cxperten(�e practlca.lly obtatned mnst furnl�h a model, specIfication and dnpUcate draw. 
while ex::t.minerM In the Patent Office : enables :Mt:NN & ings, Hubstantially the sarno 8S in a.pplying for an Amerl ­
Co. to do everything appertaining' to patents RETTER can patent. 
and CHEAPE n. than auy other rl�Uablc ugt�ncy. The patent IIlUY be taken out either for fivc years (gov· 

HOW TO � This 18 the ernmeut fee $20) , or for ten yearM (government fee $40) 
. �� _ �--. closing In· or for fifteen rearH (gOvernHlent fee *60) . Thc five and 

OBTAIN ' 'idJ q u l r y  i n  ten year patenLs may be cxtended to the tenn of fift.een � nearly eve· years. The formnl1ttes for exteDl�I(m al"l� �hnple and not 
1 ")"  letter, dCl'lcrtblng SOllle Inven l luu '.\' hf( " 1 1  comes to this expensive. 
ottlce. A. poAiti've aU8wer can only lie hud by presenting American Inventions, even if already patented. In thh� 
n c�nnplete application for a patent to the Commissioner country, can be patented in Canada provided the Amerl· 
of Pa.tents. An appJlcation conSis t s  of a Model, DrAW. can patent is not more than one year old. 
lug!:!, Petition, Oath, sr.d full Specification. Various All persons who desire to take out patcnt.tI tn Canada 
omctal rules and fonnaltties must also be observed. The are requested to communicate with MUNN & Co., 37 Park 

Uow, Ncw York, who will give prompt attention to the efforts of the Inventor to do all this buslnes. himself are huslnes8 and furnlRh lull ln.truction. 

�tUtticau. 
ONLY 10 CTS for two numbers of the new 

• lllustrated paper, My OWl{ 
FIRESIDE. A $5 Chromo and the paper only $1 a year. 
JON ES & HADLEY, Publlshers , 176 Broadway, N. Y. �-TO-5-UP-;lghtE.;itne-and Tubular-Boller (4) HORSE 
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vl"�ii1¥�l{1t'8'� 
ORKS COMPANY, Cleveland, Ohio. . . . . .. __ _ 

A TREATISE ON THE STRENGTH 
OF 

BRIDGES AND ROOFS, 
WITH 

PRACTICAL APPLIC ATION S AND E XAMPLES FOR 
THE USE OF ENGINEERS AND STUDENTS. 

By SAMUEL SRREVEi A . M . •  C.  E .  
One Volume, 8vo. 89  Wood·cut lIu.trallons .  Cloth , $5. 

This Is the most comprehensive as well as practical 
treatlse on the subject of strains In brldge8 and roofs 
that has yet been pllbllsheu. The rules gIven In the 
shape of algebraic formulas are new, plain, accurate, 
and of easy applica tion. They are adapted to such forms 
as the Howe, Warren, POS I ,  'VhiP

R
le , Linville, Fink. 
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_
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No. 2:1 Murray St. and No. 27 Warren St., N. Y. 
* * it Copies ��� _�r_����.�!��_�_�l�celpt o���:: __ ._ . _ _  _ 

� :.ti z _ z Z z . z  Z g � 8 � 8 , 8 � 8 � 8 � g � g � 
The Be"t a nd !llost Productiv .. Va riety in the 

World for Field Culture. 

This celebrated variety has been brought to Its present 
�r��

c
i��� ��ry!:��I��i:srf��taci��\I�r����gtr�: ?::

l
�:�� 

11e8t ripening, largcst and most prol1llc ears for seed. 
1 20  1'0 150 B USHELS OF SHELLED CORN GROWN 

PER ACRE. generally without 8uecess. After gre.t perplexity and 
delay, he Is usually I{lad to seck the aid of persons expe. Foreign Patents. 5(Xt&�r���llos��p����

t
d�1�=�, !���u:e ��I����S���� 

l1enced In patent busincss, and have all the wOTk done The population of Great Britain Is 31,OOO,M; of }'rance, to all who flenu stamp to pay postage . 
over again. The best plan is to Hollctt proper advice at 87,000,(0) ;  Belgium, 5,000,000; Austria, 36,000,000 . Prussia, 'Yll_\'r WE CLAIM }'ult THE CUESTER COUNTY MAllllo'ru 
the beginning. If the parties l"onsulted are honorable I 4O,OOO,OOO,and Russia, 70,00,000. Patcnts lUay be securea by Conx : 
men, the Inventor may Poatell' confide his ideas to them ; American citizens In a11 of these count ries. Now hi the The Important points of :mpenorlty claimed for this 
tbey wi1i advise whether the improvement 18 probablr time, when bosilless ls dull at horile, to take advantage of ��

r
:;1��:����:;y

v
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l
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t
r�� patentable, and will gl\'e him all t.he directions needful thel!ie hllmense foretgn fields. Mechantcal lmprovements seed got. of us Ja5t year, tlrc tiletle : 

to protect his rights. of all kind!'! are alwaYR In demand In Europe. There wtII 1st. This corn will yield from twice to three times as 
neverbe a better time than the present to take patents UlallY bu<::h t' ls to  thc  acre on the same son and with the Ho,v Can I Be l!lt Sec u 1"e My I nvention', abroad. We hne rellable buslnc.s connections with the .ame cultUTl'. 

al�����e�8, :��
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O
l:l �:��::� �:t� principal capitals of Europe . A large share of all the tiUSJt�'IJ��1/!:�!�1�g��0;��3��� ci��o�������r�el���le:�s� 

patents secured In foreign countrlcs by Americans are 4th. The zstalk8 be"r more foliage and 18 better tor en tlS. His answer generally Is as follows, and correct : obt.alnfid through our Agency. AddrC8!:! M UNN & Co., 37 feeding. {;unstruct a neat model, not ovcr a foot in any dimen · Park Row, New York. Circulars with tull Information 5th That It wIll grow and prod"ce n. profttable crop on sion-smaller If possible-and send by express, prepaid, on foreign patents, furnished free. ground where other corn will not grow to maturity. 
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It ripen. earIler and Is not liable to be caught by 

thereol, they will examine the Im·entlon carefully, and 
ReJecteel cases, or defective papers, remodeled or 7th. To be cut green anti used for feedlng, lt Is Ilfty per 

ndyfse you as to 1ts patcntabillty, free of charge. Or, If 
parties who have made appl1cations for themselves, or cent. better than any othe.r variety of corn. 
through other agents. Terms lDodera teo Address MUNN 
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e, you have not tlmc, or the meallS at hand, to cOllstruct a & Co., !dating particulars. by I.and. 

� ,I Q 
model, make as good a pen and ink sketch of the im· 
provement a. po,slble and send by mUll. An answer as Copies ot· Patcnt... WE WARR. .. \NT E VERY GRAIN O�' IT TO GRO W. 
to the prospeet of :>. patent wHl be received, usually, by Persons de!:!lrlng uny patent Issued from 1�6 to N oyem The increatje :vfeld per acre over the old varlettes will 
retunl of mull . It Is sometimes best to have a search ber 26, 1867, can be suppUed with ofticlal copies at a rea8- pay for the seed 20 Urnes over, he"ldc.:1 t.�ver.r farmer thut 
made at the Patent Office ; such a nleaHUr(� ofh'n saves onable cost, the price depending upon the extent of draw· g�r�::.

th���ij�;�lbl;����1��g��;;lIta�������S;i:L�� good 
t he cost of an application for a patent . Ings and length of specUlcation. 

• : AllY patent Issued since November 27, 1867, at which Price $2.50 per peck, �.OO a bushel ; tlve bUshels $20. 
To Make an Application t01" a Patent. I time the Patent Ollice cummenced printing the drawings " dd N P BOYER (l.. CO The applicant for a patent .hould furnish a model o f  and specillcations, Illay be  hael by  remitting to tbl. of. �'t.. ress . . � . , his Invention if susceptible of one, although sometimes fice $1. Parkesburg, Chester County, Pa. It may be dispensed with ; or, If the Inventlon be a chem- A copy of the claims ot" any patent Issued sillce 1836 leal prodUction , he must furn:sh .ample. of the Ingredl· will be furnished for $l. ents of which hi!:! composi t ion consists. These should When ordering copies, pleaie to renllt for the same as besccure}y packed, the tnn�ntor's name marked on them, above, and statc name ofpatcntee, title of Inventlon,and and sent by eXpre'i8, prepuid . small rnodellS, from a dis· d at-e of patent. Address MUNK & Co., Patent Sol1cltors 
tance, can otten be sent cheaper by man. The safest S7Park Row, New York. way to remtt money I� by a dra'it ,  or potital order, on )IUNN & Co. will be happy to �ee iuventors in person, :Yew York, payable to the ordcr of MUNX & Co. Persons at theIr olHcc, 0 )" 1·0 a dvise them by let ter. In all csses, 
who Uve In remote parts of t he country CRIl usuul l;r pur· they 1llay eXlJcct  :\11 hOllest oJJluion. For Buch cOllsulta. (!hatie drafts from their mcrthants on their New York tlons, opinions, Rnd advice, "ItO cha.rge i8 ·malle. Write 
correspondent.. plain ; do not u.e pencll or pale Ink ; be brief. 

Valu e  01" Extended Patent... All bUMlne8s committed to our care , and all con8ulto· 
Did patentees rcal1zc the fact that their inventionti are tiom�, are kept ,'(eeret and Iltrictly cQIIJldentlal. 

- . _ -$125 A WEEK I All expenses paid. Bulliness 
new. NOVELTY CO�IPANY, Saoo, �Ie .  
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HEALTH AND WEALTH 
With goo'd home •• In good society, may be found In 
the NATIONAL COLON Y by Industrlou., temperate 
people. No others need upply. For the COLONY 
JO (JH�":\L, with full vart1cular�, send 8tamp to 

I.1ILLER. HUMISTON & CO" 
��ledo, Ohio. 

SEND TO 
11kely to be more prodUNlyc of proflt during the seven In all matters p�rtalning to patents, such as conductlr.g - - ­
veal'S ot"extensioll th:\u the 1irst full term for which their interferences, procuring extensions, drd.wlng assign· 
patents were grantrd, we think morc would avan them- ment�, examlnaUom" fnto the vaUrlfty of patents, etc., 
selves of the extenSion privilege. Patents granted prior special care and tlttell tion 18 given. For Information and THE AMERICAN SPORTSMAN, to 18J1 may be extended tor Beven yeard, for the benefit for pamphlets of Instruction and advice 
of the Inventor, or of his helr8 In case of the decease of Address 
fo mer, by due aplll1catlon to the Paten t 01llce ,ninety 
days before the termination of the patent .  The extended 
time Im:rea to the heneflt of the Inventor, the assignees 
under the first terIll having no rights under the extension 
except by speclul ngreement. The Goyernment fee for 

MUNN & CO • •  
PUBLISHERS BCIENTIFIC AMREICA:X , 

3 '7  Park Row. N e w  York. 
OF}'ICE IN WASHINGTON-Corner F and '7th 

an extension Is *;100, and It Is necessary that good proCes· .. treels, opposite Patent OtHce. 
siOllal service be obtaine .l to eon duct the bUt:llness before 
the Patent Otlice. Full Information as to extensions 
may be had by addressing MUNN & Co. ,  S7 Park Ro w ,New 
York. 

Caveat .. , 
P�rsou8 desirIng to tHe a caveat can have the papers 

prepared In the shortest tlme, by selldlng 8 sketch and 
deSCription of the invention. The Go'·ernment fee for 
a caveat I. $10. A pamphlet of a(lvlce regarding appl1ca­
tions for patents and caveats Is furnished graUs, 011 ape 
plication by mall. Addres" )IUNN & CO., 37 Park Row 
New York . 

Prelhnlnary Exalnillation. 
In order to have such search, muke out a wri t t en de 

scription of the invention, in  your OW11 words, and a 
penctI, or pen uud Ink, sketch . �end these, with the fee 
of $5, by mal1 , addrestJed to MCNN & Co., 37 Park Row, 
ILIlli tn due time you w111 reccive an auknowledbrment 
thereof. followed by a written report In l'egard to the 
patentability of your Improvement. Thl. special search 
8 made with great care, among the models and patents 

at Wa!:!hlngton, to ascertain whether the improvement 
presented iR patent.ble. 

Rei .... ues. 
A rel.sue Is gr&nted to the original patentee, his heirs, 

or the assignees of the entire Interest, when, by reason 
of an In8umclent or defective specification, the original 
patent 18 Invalid, provided the error has arisen from In­
a.dvertence, accident, or mistake, without any fraudu· 
lent or deceptlvc Intention. 

A patentee may, at bls option, hdve In his reIssue a 
.eporate patent for each dl8tlnct part of the Invention 
comprehended In his original application by paying the 
required fee In each case, and complying with the other 
reqeachments ot the law, as in orlg1nal appllcatio�s. 
Ad<1ent  MUNN & Co., S7 Park RoW, New York, for full 
paying 

Design Paten&s. 
ForolgD dollKnera and lIIanufacturon. Who lond aoo<ll 

'!dtltrtistmtut$. 
RATES OF ADVERTISING. 

Back Palre • • • • • • • $1 .00 a Une. 
Inside Palre . • • • • •  '7:) cents a Une. 

l!..'ngrav;ng8 may head adverti8eme1ltIJ at 'he 8arne ratepe1' 
Une, by mea8urem..ent. a8 the letter·presif. 

JENNINGS STEAM WASHER. 
w�.:':t[, lIJ;�ro�t:�
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Unwor�er can make it . Conlin\{ Into universal use. Sam· 
pIe ma(oh1ne and wash boiler for $6. A�ent8 wanted. 
Rights for sale. H. T. HOWE, Proprietor and General 
Agent, Stoneham, "Masl!J. 

pa�!ers � 
Graillers � 

throughout the country, do all their BBST GRAINING in 
less than half the u"ual time with thc new Patent 
��rJ�;.

atc(1 MetRlIc G��1��n(!�t�6Sw, S8::'�:1:::'!. b'l:1��
r-

WORKING CLASS MALE OR FEMALE, $60 a week guoranteed. 
Respectable employment at home, day or evening ; no 
capital req!Aired ; full instructions and valuable package 
of gOOd8 sent free by mall .  Addre •• with ti cent return 
stamp, M. YOUNG & CO., 16 Cortlandt St., New Y-,,� 

BETTER than BONDS ! 
An Investment In the lands of the National Colony 

will pay 100 per cent. :'etter tban any Bonda or Stocks 
upon the marKet. A8m .. ' ,urn inve8ted NOW will secure 
a good farm. For partlc .. Irs addre8S 

MILLER, H�MISTON & CO. , 
Toledo. Oblo. 

WEST }IERIDE N ,  CON N . ,  
W"" �'or a Sample Copy of said Paper . ..Ja 

--------_ .. _ _ ._----

T H E  

S O I Il N O II  REO ORD 
F O R  

1 8 7 3 . 
A Compendium of the Scientific PrOg,dS and Discove 

rles of the Preceding Year. IIlu8trated with Steel 
Plate and O��te:v�n������: . &.'lI pages, 

rrHIS NEW AND SPLENDID BOOK is now 
ready . Its contents w1l1 embrace the most Interest­

Ing Facts and Discoveries 10 the various Arts and Sci­
ences that have transpired during the flreceding year cx_ 
f����nfoA��f:g ��;8:r�e�r��ral Prog. eKS of the World 

J .-CPEMISTRY AND 'I1ETALLURGY. 
2.-MECHANICS AND ENGINEERING. 
S.-ELECTRICITY, LIGHT, HEAT, SOUND. 
',.-TECHNOLOGY.-Embraclno; New aDd Useful [nven-5._ygl+sA�� �!:�o�"6�{, t8{re�M'E. TH�: ARTS ; 
6.-AGRICULTURE . 
7.-H O HAL AND HOUSEHOLD ECONOMY . 
�:=ttt ,Hmit 't�gfg�'ll'::;AIoIt¥'b�i: HYGIENE. 

10 & 1l.-METEOHOLUGY, TERRESTRIAL PHYSICS 
GEOGR_\PHY. 

12.-GEOLOGY AND lI11NERALUGY. 
13.-ASTRONOMY. 

14 & 15.-BIOGRAPHY. 
Every person who aesires to be well mformed concern· 

Ing tbe Progress of the Arts and Sciences 8honld have a 
copy of SmENCIC RECORD FOR 1878. It will be a most In· 
teresting and valuabJe Book, aBd should have a place in 
every HouH�hold, in every Library. 

600 p'l\;.es, Octavo. Handsomely Bound. Many Engrav· 
Inrent b;'i:i;.ffio all parts of the country, on receipt of 
the price. A liberal dl8count to tbe trade and to can· 
vassers. For sale at all the principal Bookstore8. 

MUNN & CO. ,  PUBLIf'HERS, 

3'7 Park Row. N ew York City. 

'fHE S CIElY 7IFI C A.MERICA.:N will be 8ent one year 
and one copy of S CIENCE RECORD FOR 1B'l3, on 
receipt of $4·50; . . 

SCIENCE RECORD FOR 1S"� uniform wltll tll� 
tlbove. l'rlce fi. Library blndlllK. ",.50. 
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NASHVILLE 
I ndnstrial E IIlOsition. 

The Board of Managers announce that their 
THIRD GRAND INDUSTRIAL EXHIBITION 

WILL BB OPEN FROH 
MA Y 1st TO 31st. 1 8'73. 

Under the auspices of the MBCHANICS' AND MANUF AC' 
TUBERS' ASSOCIATION, NASHVILLE BOARD OF TRADE, 
and TENNESSEE HORTICULTURAL SOCIETY, in Spacious 
Buildings. designed and erected for the purpose. 

Will be open to receive goods 
FRo�[ APRIL 1 ST 1'0 aOTH. 

Open to the Public from MA Y 18t TO 818t,1878. 
The various departments have been greatly extended 

and wlll embrace the product. of the SOil, Forests, Mines 
Manufactures and Art. 

Ample faclllties for travel and transportation will be 
offered, and wlll, It 18 believed, largely Increa8e the un­
precedented attendance of last year. 

ur ExhIbitors should make Immediate application 

T. R. PUGH, 
COR. SEcty . 

WM. STOEKELL, 
PRBS'T. 

rUIAMPfOX SPRING · MATTRESS-The \ ) latest aud best Iw�rovement.. 00 you want a 
healthy an(1 cOlJliortatle bed ? Here It Is. Thc sOftcSa 
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plete without It. \VhOIlY composed -Rf tenacious tern· 
pered steel sprlngs,so united that the pressure i8 equally 
Cllstrlbuted. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up llke • blanket. Both 
slde8 alike. No frame . no woode� !!lats, no straps. May 
be useo on floor without bedstead. No under bed reo 
Qutred. Needs Duly half thickness of hair mattre8�. The 
rt'gular size double bed, j ft .  S in .  by 6 !'t .• contaln8 19'1 
tcmpf'red steel upholstery springs and weighs only 25 
IbR. )lo:'c sprlng� for vour money In this br'l t.han In any 
o t lwr. 'V"arr�ntcd llofAeles6. Any sizes ua Ie to order. 
Selld for pictorial clr" ular. Retail price 01 double bed, r��' W�}�m�

e
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e
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et! . F. C.  BEACH & CO., MUCH ', 131 91ld 133 Dnane Stl"eet.  
New York. 

VIENN A EXPOSITION.  
,JOHN G .  ROLLINS & CO.,  American Merchants, Old 

Swan Wharf, London, Eng'd , w111 have nersonal care of 
�r�������o at�� ���n�
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��J::8� \��1�a�1�!c���;r���I:���nlt��f}Ei[)�iI�r�IA�d1; 
DANFORTH, Boston, Mass., U. S. A. 

A GENTS WANTED - For the Protean 
Button Hole Lanc.tte, the hest Hellln" article In 

the markf't. Agents are making from $50 to 175 �er week. �·��M.5 �b'VEt,¥":
a
�g

l
r'l�g? 5"J.J"l�g��wl;

e
(RC?!:f8�: New York. 

THE SELDEN DIRECT·ACTING 

Steam Pump 
IS THE BEST Stearr. 
Pump made. 

Send for Circular 
1H __ •. on,' Price List to 

150 VEBIG"lS and PLANS for 
Houses of moderate coat 

oRANll::Jm�ha� CO. , 
PuBLISHBRS 245 BroQ,llway, N. York 
pr"Send for Catalogue of all books 

on Architecture, Agriculture, Field 
Sports and the Hors" 

A MERICAN ROLLED NUT & TUBE CO., 
Richmond, v. . Nuts from :I( In. to 3 In., hollow 

Shafting, Turnbuckles, &c., manufactnred by Ostrander'S 
r.rg��:':i.a�:�\l';ng�gr �n��ia��'v.f;i�\;;�¥e:ilWE¥I��r:�l 

To Electro -Plltters. 
BATTERIES, 'HEMICALS, AND MATE-
mann�Jtt��.;J

n
o�.�t:��·��Ifl·�;�

t
k�'i?fLE�if"�����l':.�: 

Ing ElectriCian, 19 Bromfield Stre.et, Boston, Mass. Illus­
tratt>d C"nt alolZ'ue Rent free on appUcatfoD 

E- - -M�-�f..\YO'!il PATENT-BOL'rC-UTTEii� 
• Send for Illustrated Circular, Clnclnnatl,.o_b�o. _. 

�A.W(jUMMERS� Single and -Double Up 
ko'ld�

e
rt:,'RS.��o�"3°i�I�:��fl�r���J'��e����';,"r.�

l
g!�� 

for circular. G . A. PRESCOTT, Sandy Hill, N. Y. 
HEYNOLDS' 

Turbine Water 
Wheels. 

30 years' experience ent!bles me 
to excel ln Gearing Mills of all kind •• 
and furnishing them reliable, eco· 
g.��

lca
����¥ A�i���?cJa:m:r: 

Street, � ew Yor .. . 

nLAV-E-R-A"""'CC::K=-""=C"""'O=-=L:-::L:-=F.GE and Hudson Riv-

�/ f��n1���lut;o:�s�la2<rat��i;:;c�r.:0'T��h sg;:� 
March 17. ALONZO FLACK, President. $425 Upright E"g!ne andT,,-bular Boller (4) HORSE • POWER, with all Trlmmlngll-A so, (10) HOBIHl 

POWER. Send for circulars. V J l. IETY IRON 
WORKS COMl'ANY. Cleveland,Ohto, 

© 1873 SCIENTIFIC AMERICAN, INC.
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B A I R D ' S  

FOR PRACTICAL MEN. 
co. nl�bres�i�J¥MBla���K��:l°?a:e�� fv�!,c;J;fi 
be sent, free of postage, to aoy one who will favor me 
wltb bls add,.e.s. 

HENRY CAREY BAIRD, 
INDUSTIUAL PUBLISHER, 

408 WALNUT STHEET, Pblladelphla . 

- -PricticaflJraftsman's Book or 
INDUSTRIAL DESIGN 

AND MACHINISTS' & ENGINEERS' 
Drawing Companion. 

Forming a Complp,te Course of Medmuieal, 
��1���e��n4:-::'��le!��l�ldei�� r:\d�:,a p:�fe88��O�I; bhe� 
Bl�n In CODservatotre 01 Arts aud Industry, Paris. and 
��·ir8����J�t�� ��l��r��e:e�n�l�na�fJWIo��'{t:n�rt�; 
and plates, selections from Rnd examples of the most 
uap-ful and generally employed mechanism of the day. 
B!J Wil1am Johnsoll , Assoc. Inst . , C. E. Illustrated by 
�dl[iOf�,ll�oste�.I . .  �l�t�.�, . .  a�.d . 1l.�ty . ��O�I . . �uts . . . � .n,W 

:-n�Otr�b?:��.n�e:�:::��;c�t��:� tfn����Nln�:,tl�l!::;��� 
tary Gothic ForIlHI and Rosettes. Ova1t;, Ell1pseH, Para­
bolas, and Volutes, Rules and Practlc:ll Dara. Study of 
K�o;3�.ttR�fe::���1������lc�ftr,ilt�1.e�n06��:�� s������� 
w1th appl!catiolls. Conventional Colors, Composlt1on or 
�ltxture of Colors. Continuation of the Study ot ProJec· 
tlons-Use of Sectlons-detans of mal·blnery. :;Imple 
applications-spindles, shafts, coupltngH, wooden pat­
terns. Method gf construc:ting a wooden model or pat­
tern of a coupllog. Elementary appllcatlons. Hules and 
Practical Data. wi�: l�����:;I�l;::'� it?e �:����:tT�:�f <gYI�g3:;'!��� Cone!'\. The Ddlneatlon and Development of HeUces, 
�g���!�cat?gnS�fe��I��5�ca��P�(g�tlJ�t��s���t��1�tst�1r� faces-applications to stop cocks. Hules and Practical Data. · 1 H E  STUny ANU CONs'rRliCTION OF TOOTHED GXAR.­Invvlute , c\"clold, and eplcyclofd. rnvolut�. C-vclold. };xternal eplcyc lold , described by a clrclf! roBing libout a fixed circle Inldde of i t .  Internal epicycloid. De . inea· 
��lt� �f�������gl. Pg�!��d�lc��eg;'8r�;(r���f?t�� \I��!� tifJal del1neatioll of a c()Uple of Sr)Ul'  ", twel!:! . The DeI1D­eat.lon anti Construction of WOOdth PatterUl� fur Toothed Wheels. Ruletf and P, ·ncti�al Data. CONTINtiATION OF THE STL'"DY OF TOOTHli:!) G R A lt.­Design for a. pall' of bcveJ wheels In gear. COJlstl"uetlon 
i:t:���e�J1r�!f!FcSe��� a ����i�!.abne���l�er\\;:;J��l�;i ll�U(I·i�: fercntfal Movement!:!. RuleH and PractIcal Dats . . ELl!:lIENTAHY PRINCIPI,F.8 OF SHADOW8.-ShudoWM of Prisms, Pyramids, aud CylindcrR . Principle:" of :-:hadlng. Continuation of the Study of Shadows. Tu!;cfi.1l urder. Rules and Praeticll i Data. ApPLICATION OF SUAD0WS 'I'O TOOTHED GKAIL-Appli· caHon of Shadowes to Screws. Applicat ion of Shadow to " Boller and Its Furnace. Shadlllg In Dlack-Shadlng In Colors. . 

THE CUTTING ANn SHAPING OF MASONRY.-Rules and Practical Data. RemaJ'ks on Machine Tools. TilE STUDY OF MACHINERY AND SKETCHIN6.-Vu,1' Ious 
��r�����iO�rl��:g C�i:;��y��!�n��J�; �ra��rrI�fi 0J,�'t:; 
D�I'��8att����t.�����nWah��I:,eB!���Polfa ����:r������t Sketch of a water wheel ; Overshot Water wheels, '"Vater Pumps ; �team Motors ; High·pressure expansive steam engine. Detans of Construction ; Movements of the Dtstributlon and Expa.nsion Valves ; Rules and Practical Data. OBLIQUE PROJECTIONS. PARALLEL PERSPlCCTIVlC. 
tIJ:S�tl�:��TI?TJ�i�·�Eh�llg�I\�� ID����f��ronAgflft�� mill. Representation o f  the mnl in perspective. EXAMPLES OF FINISHItD DRAWINGS OF MACHINJCBY. 

IP'rThe aoove, or any of my Books,)Jent by ma.il, free of postage, at. the publication prIces. 
� I )' new and r"vlsed CATALOGUE OF PHACTICAL A� I )  SCIENTIFIC BUOKS-96 pages, 8vo-llent, free of p(J� , age, to an.¥. oue who will furnish niH address. 

H�NRY CAREY BAIRD, 
INDUSTRIAL PURLISHEH, 

_ _ ____ �08 WALNUT STREET, Pblladelphla. 1""1HE MORRIS & HEYWOOD TIMBER 
Be Idtng Co, Manufacture, Sell. and License the use 

of  WOJd-bending MachInery. Address S. M .  BAHRETT, PI'est., corner Frout and Walnut Sts., CInCinnati, Ohio. ' 
l>ATTERN & BRANDING LETTERS-SHARP, 

Flat or Houn�IDt'b SUrfaceS-Lar�e stock. PAVE· W6�k. LetterhN'B�I(lfU��H,\��hI�f�A�o�TONE. 
18 Dutcb, cor. Fulton St., New York. 

MOLDING, MORTISING 
TENONING &; SHAPING 

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

SCROLL SAWS, 

Planin[ & Matchin[ 
MACHINES, &C,' 

For R_\ILROAD, CAR, and AGRI CULTURAL SHOPS &c., DrSupertor to a� In use. 
J. A. FAY & uO. CINCINNATI, Ohio. --�-�-�--.� 

MACHINERY, MOSTLY NEW. 
EngIne Lathe, 4 ft. SwIng, 14 ft. Bed. Good as new. 
48 In .Sup.Flour Burs,Bale,Splndle ,Jlrush & Sup'tg Frame. l1, elb: ���::����t!,a8���es���rc�!bl� ��c&t�e �our. 

fi����e�ll!e°��!{��g�'i��r�� i��D.1':.e���rL��iie . 
20 In. UnIversal Cbuck., S & 4 Jaws, good order. Fine Waterwheel Governor,Ames' make.Chlcopee, Mass. 
Holly Force Pump,Flre Annthtlator,cap. 2OOzr.:ls. pr. min. 
H�rce�l�e���n��e,Table,Gafbi"i�JI'iiA:��S�'k�s. 

New Haven, Conn . 

E. P.  BAUGH'S 
P !TENT SECTI

O
NAL MILLS, 

For GrindIng Raw Bones Ores, Clay, Feed, Pbos­pbate Rock, Guano, and all Hard and Tougb Substances. BAUGH & SONS, Philadelphia, Pa. 

J tintifi' �tutritau. 
I N V E N T O R S  BUERK'S WATCHMAN'S TIME DE· 

TECTOR.-Important for all large Corporatlom 
���h: �:nu��g��r��gur���Ct��s;-grfo�b�� �fw��������� 
g:;�?I�:�d.����eJ���i::.aches difre��ni. y�ttRn�,of hli Who wt�h to real1ze pecuniary benetlt from their rights, whether patented or not, and 

N. B.-This detector Is c�v�,:i3.°tyl,�,Jo Bg�tg�'p�;:�t. Parties using or selling these instruments without au 
Wbo de.lre tbe Introduction of new goods. or wbo wl.b to establiSh an Agency In New York, sbould .end for the thortt!���!".!".��I1!���dealt wltb accordi�&:��_ 
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MANUFACTURERS 
. , leiS' and Woodworth PlanIng . Macblnes, M atch1Dg, �a.h 
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� .J..'I J a other kInds of Wood�work.lng Macblnery. Catalogues 
MACHINISTS' T�OLS-all sIzes-at low prIces. and prtce lists sent on application. �l anufaCl ory, Wor� 

E. & R . •  J.  GOULD, 97 to 113 N. J. R. n. "yeN' cester. Mas •.  Warehouse, )(/1 LIberty bt, New YorK. 17 , . . __ � __ � _ __ � _____ �.:.war� �HINGLEAN v "E-::';IiREI. MACHINERY-:=':' 

]I he  
U Improved I.-aw's PatelJ� l'\hlngle lOU i-jt( • .:!!�p Ma se In ery, ���neSt��p.)�1�t8:r�, ��:�,�nE���:'l lz��:�'J:��FnI: ��:���� 

Wood Bnd I:-on Worktng of every kind. Le�th�r .... nd Turners, &c. Addre�s TREVI)R & Co:, Lockport, N. Y. 
8�t�ep£ll��g& Ecrg��i2rch�:�b:l�b�lt&l'U'et:Je t1., :Ii.Y P ORTABLE STEAl\I -ENGI�ES,CO:M:BIN� 

Machinists' Tools. 
The )a.rgcst and most complete assortment in thts coun 

try, m���#�w�i blTEAM ENGINE COMPANY, 
121 Cbambers & lOS Rea�e Streets, New York. 

Cold Rolled Shafting. 
Best ancl most perfect Shafttng ever made, cOllstantly 

on hand in large quantities, furnished in auy lengths up 
t" 24 ft. AI80, Pat. Couplln� and Self�olltJlg adjustable 
Bange,.. . GliORClE PLACE & CO., 

121 CilambertJ & 103 Reac!;! Streetij, New York. 

Sturtevant Blowers. 
ot every Blze and de8C��l\RnG�0�r�WJ! �nclif.n!l. 

121 Chambers & 103 Reade HtreetJ , N e w  'York. 

W I L D Jnt ' S 

Pat. Punching' Presses 
}<'or Raihvay Shops, AgrIcultural :Machlnc �llOp " ,  Boih.' r  
Maken�� 'flnnerM, BraRs l\Ianufacturcrs, S1Iver::imlllt:-" &c. 
\Var1'8ntcd Ml��;jJft�Us�t�A:&e���t?[��tt��ne, &c. 

121 Chamberi� & 103 Reade strcct�, X .  Y. 

J - II.  w Hi;rE� -� ���';:;:k, �.  J . , �1�"1�� �fac� 
• turer of Tin, Zinc, Brass and Copper Spun Bot-

��rO�};JSG�tt�lltd;it�':, ���r1ac�e J;�ilr;;����gcas�08��ls��� Metal 'York, Dies, Tools, and Patterns to order. 
----- --------� - -� . .  -.. � -

- . - - .. -. -- -- - -- ._ - - --WOOD-WORKING · MACHINERY. 
New and improved Woodworth's, Daniel'S. and Dlmen­stoll: Planers, Moulding, Mortlstng-, Tenoning, Sawi�, Boring, Upright ShapIng Machlnes, etc. MachIne ChIsels and Augers, Moulding Cutter8 and Former's Cele­hrated Patent Matr,her Head" and Cutters, con· tantly on hand and made to order. 

_ _ _ ���LL & CO., S6�a�_�ry St., Worce�t .... ��lass 

Milling Machines. 
STANDARD, UNIVERSAL, INDEX AND PLAIN. 

t::gHt;;ilb��;�� ��}����:�i!:��:t�� M�s�!LLING 
BOPBB-BOT-Am 

E�f!��E COJ!IJ,>..�NY,_ 124 Cb,,:mbers S�ew York . 
� �  t ""0 r"" r'tnrl A J:f':nta wantf'd1 AlI clft.IlIl." ohvorktn,.peOo �tJ 0 tfI ... ) , Ie ,  orel lhec lI e x ,  )"oUU;t o r o l ( l .  JIlaL:e 111(11"6 IIU'IU'Y at 
"'o :k  ft,r t:� in  t . .• : i r  1I))3rG mmlll'lIl& or a l l  ttll.! � ":I ;': t l lnn at.a l l �· t ldD( 
,1.11$, l"'urllculal'& il'ee. ..t.ddrllll. O.  t;lIlU!un Ai Co. . i'Ol tjund. Mu.iu .. 

-----------�-. -.-��-.-- -

W
OOD-WORKING MACHINERY GEN-
erally. Specialties, 'Voodwortil P1sners and Rich­aruson's Pat·ent Im�roved Tenon Machines. Central, corn\hfJ�nR�Y \';ffs�stJ:rR���sARDSJN. 

JJlu deutrd." �r�nder. 
l)icjc gronc unb tI)atige (Haffe unirer !Be, 

biillerung madjen l11ir bcjonber;l barauf 
,ufmerfjam,  bail unjre ljirma burd) iqrc �cr· 
binbung mit m\a jqington unb bC ll curoVtiiidjen 
-tlaulltftdbten , bc\onberc $ort f)eile aUT @:rlan. 
gung bon in. unb autlltinbijdjcn �(ltcnten 
bietd. 

3eber @:rfinbcr, g leidjllici l11efdjer jRationnli. 
tat angeqiirig , ift burdj bie liberalen �atcntgc. 
fe�e ber $minlgten ®taaten aum �aten t idjuQ 
fur @:rfinbungen bmdjtigt . Unjre Ijirma ift 
berei!, gcftiiQt aUf 26itiqrige �rfal)rung , beutjdje 
@rfinber icber BeH au beratqen unb au miifiigen 
!prcijen rajd) unb piinftlidj !patcntc oU cdangen_ 

l)ie l)eutjdje ®ectiolt i� in ben ,piin ben 
fii�iger beutjdjer 3ngenieurc, �tldje in ber 

. Office Vcrjonlidj mit @:rfinbern bcrfeqren 
�erben. 

!iDer "Scienti£c American " l11irb in jeinen 
®llaitcn bie bebeutenberen @:rfinbungen be. 
\vredjell . 

�omjV '.JUbena erbetcn unb vrompt bcant­
roortet. l.PamV�l!te ill bC:ltjdjcr ®vradje l11er­

ben aUf $:dangen franco augejanbt . 

�brejfire : 

�unn & go., 
"ScUntijic American" Patent AgentuT, 

8 7  !Jlofl otow, 
New York City· 

A WAGON INTENDED FOn GENEHAL PURPOSES. 
WEIGHS BUT 400 POUNDS. · 

Is ftnlRhed ready to puint nnd trim. Inquire of yuur ct!r­rtage maker, or the ONLY manufacturers, 
S. X BBOWX & CO., OF DAYTON, OHIO. 

1832, SCHE�CK'S PATENT. 1871, WOODWORTH PLANERS 
�h��e�:�ri�?A�e��a��B�(>r�', ���d .rl)��r03. '�2�kil�C��q SON�, Mat.kllWilIl, N .  Y. and 1 18  L1berty St., New York 

WOOD\VOH'l' H ::-i [ ' lU'/lCE PLAXER::-i, 
$1:)5. Planer. and Matchers, $350. S. C .  HILLS 

51 Courtlandt street, New York. 

THE Union l ron Miils, PittsburO"h Pn 
. The athmtitH I of EnKlueel'R and ArChitect�t8 'called ��:�ld),I�r��J�� ���o\;������:l �:l8: ��tt�\·�;��Jr� �r:� and fla.nges, which han' proved sv L 01ectfonable tn the old mode of wanufo.ctul"fUJi!:, Are ·.· . : � i r cly avoided, we are prepared to fUJ'ui!olh a!l ��zcs at t , · w �: a.� favorable B� can be ohta1ned chwwhel"P, li'ord('sL' . . " l  \"( lfth.9graphaddress Carneg-1e ,  l{ loman &. Co, Unfon ( , . .... \ fns.Plttsburgll, Pa . 

-J�NVEXTOlh'l;-N_.\orl(i�"AL UNIOK-:-- E:-li 

� � "VOODllUHY'!-' -PA'i;E�'l' � - - -

. tng the maximUIll of effictency, durability and econ· omy, wltb tbe mInImum of weIght and prIce. They are wIdelY and favorably known, more than 1 ,000 beIng In nse. All warranted satisfactory or no sale. lJescripUve circulars se¥iI'En /Pl'.II:1i�tih .. E�dg�.�SLawrellce, Mass. LIberty st., 1'<" , York. 
N

iagwra Steam, prwrnp. 
CHA8. B. HARDICK, 

_. � __ . _ ��._��. __ � ___ 2S.���"-,,=, :n .... ook.!!�, N. Y._� 

P. BLAISD

E

LL & Co . ,  
',1" ANUFACTURERS OF FIRST CLAsf; 
JJ'.l- MACHINISTS' TOOLS. gen,l for Clrcnla,., 

.JuCkfl.Oll !;t. . ,  \Vnrcf'l'ter, Mass. 

BoUer.fJ & P'ipe.� cove'red 
with " ABBESTOS FELTIX(i ;" 80.vCtJ 25 pel' cent In fue l . Seud for circular!';. . Asbestos Feltin� Co. ,  

� f)�. 3 1 6. 3 1 �, 320, 3!l�, Front-�t., N .  Y. 
r-¥- .\:--bcstOH In all Quaut i t it�ij nJllt quali t ies f;)l' tialc 

THE Propridors of C. � . . G OBS' \ lut " ll t � ,  \"" 
Ct.'ll t ly Issued, for improvements in Hort5e Hay Hakt·:-; 

wi.::!h to arrange with a f·ew more partle.; tv ffi"nufdotturc 
�l;�v���t 1��J5�:sa�k� ,hG.t�eu�?C��:B:fl��:��:l\�� V�.oth. 

You ask 'VHY we can sell t'·lrs"" 
7 uctave PianolJ tvr 5290 t' . eu.s\s 1('85 thau 13CK. $600 l'jauo bOld 

all of  whom make 
protit. W e  hav" 
tihip dire�t to (ami· 

utili GIllBS' & CO • •  178. Broa';'o'.'

.

a' .y, New Y. orl{. Patents I Sold Oil (;ommi8siun. Send for Cirelllur. 

P1WIlll1trr WIl d Afatchii'n.y II, . ' � . Ll:nu )1()ltllllg- Mtl('hlll(!"" l{rUY
1
& 'Vood's PJallcr�, Sclf.oI J l Ub I _ _  .. __ �iano C������:���ay, N, Y. 

�u" ��rh,)r •• al!tl 0111('.1' woo'. worl' I , , �  muehlllery. r-1 INCINNATI BRASS WORT."S E . �. A. \\ OODS. � !!1 L1lJcrty street , )i .  Y. : . : .... . .... ...:: (\ .. - Jnglneers 
Senli for Circulars. ( 67 Sudbury street, DU�"itoll . f(lr ·c:�I������n.tttters' Br��siti��'E�itii��liI,yPr���d 

OTIS' SAFETY HOISTINU I "YfiiE cfiuCKS-HOH'rO�'S-PATE�T 
.... achm· erv ..J f rom .t to :J6 tncheH. AI!:!o for car whcel!!! . Add1C8� ...T... . E. H O I : n,); '" SO:::. Wil l l iwr L(; c k s ,  COII I I .  
OTIS, BROS. & CO. NO. 34S BROADWAY, NEW YOIlK. • 

GREAT REDU
CTION IN PRICES 

OF LE COUXT'S PATENT HOLLOW 
Iron a�� 1��tOGS, and his )fachlnlst Clamp. of both 
. 1 set of 8 dogs, from � to 2 Incb, �6'50 

01" 'I'HE 

SCIENTIFIC AMER ICAN. 
Tlw Be�t Mechanical Puper in the World! 
A year's numbers contain over 800 pages and scveral 

hundred engravings of new machines, u�eful r.nd novel 
Invcntions, manufacturing establishments, tools, ulld 
processes. 

The SCIEXTIFIC A.�IEmCAX I. devotell to the Intcr . 
ests of Popular Science, the �fechanic .. .:\rts, )lanufac­
tnres, Inventions, Agriculture, Commerce, and the iu· 
dustrial pursuits generally, and Is valuable and instruc­
tive not only in the Workshop and lfanufa.ctory, but also 
In the Household, the Library, and the ReadIng Room 

To tlw JIeclwnic and .itfanujactu l"er ! 

�o person engaged tn allY of the mecha.nlcal pUr!;ultb HIs expalldlng Mandril I. a 1Irst class tool whIch bas should thlllk of doIng wIthout the SCIENTIFIC A>O<RI� 
10�ln�ei�lr �ir�etdc�rc�r::.y 1tJacblnlBt . 

W. LE COUNT, Soutb Norwalk Coun. -W'-DA LEN-TURBINE-;-�-';N;k.i��;;��Cb���-;: �phl��!:� free. SETH WHALEN, Ballstoll Stu., N. Y •. . RISDON'S IMPROVED 
"

. 

• 1s��!�,i��p�! �!O�,� !��r�L . upon a test has y elded I)ver 8ti per cent .t full Jnlte, and over 78 per cent at eJ�ht�tenths gate. Send for cIrcnlar to T. H. mSllON & CO., 
__ _  - Mount Holly, New Jef8ey. 
·BUlmO� IROX WORKS.-Manufact-;;r�� 

of l'u:np,tng EngIne. for Water Works. HIgh and low Pressure Engines, Portable Engtnes and Boilers of all kinds, Sugar MUla, scr. ew, Lever Drop and Hydraultc Pres.�'h MachInery In general. HUBBARD & WHIT, TAKE�, 10 Front st., Brooklyn, N. Y. 

MACHINERY 
NEW and 2d-HAND. _ _  Send for CIrcular . .cHAS. PLACE , & CO. 60 Ve.ey st., New Yorl< 

-�- -.--�-- -----

RUBBER SS'TAMPS, Steel Letter��'�heLl ttle Gem, tencil Dies, &c" U. S. M'F'S CO.t 97 W. Lombard St., Baltimore. $10 a da) to Agent •. -------- --- --� �---------

PROTECTION AGAINST FIRE, 

HALL BROTHERS 
A're p1" epared to int1'o ­
duce their " System of 
Sprinkle'rs" into Mills, 
Factor'ies, &c., at ShOl't 
noUce. Call and see a 
p1" actical operation of 
same at their works, 

36 CHARDON STREET, 
B O Ii T O Ji  .• 

OAN. Every number contaius from six to ten engravings. 
of new machines and tnventions which cannot be found 
In any other publication. 
Chemists, Architect.�, .tfitlu!I"iglits (uul Farmers 

The SCIENTIFIC AMERICAN will be found a most 
useful rurnal to them. All the new dlscoyertes 1'1 tbe 
science ot chemistry are given in Its columns ; and the 
interests of th � crcbltect and carpenter ale not over­
looked, all the new inventions and discoveries apper­
taInIng to theBe pursuIts beIng published from week to 
week. Useful and p"acttcal Infomlatlon pertaInIng to 
the Interests of mlllwrtghts and mlllowncrs will be found 
pubUshed in the SCIENTIFIC AMEIUCA1f, which informa 
tion they cannot possibly obtain from any other source . 
Subjects In which planters and famlCr8 are interested 
will be found discussed In the SCIE:STIFIC AMERICAN , 
many improvements In agricultural 1Il lpll'lllents beiug" 
tllustrated III Its columns. 

We are also receiving, every week, the bet:lt !:!cfeI1t 1ftc 
journals of Great Britatn, France, snli Germany ; thus 
placing in our possession aU that is trausplring" iU lll C ­
chanical science and art in these old countrks. " ·c 
shall continue to transfer to our columns copl uus eX. 
tracts, from these journals, of whatever we may deem of 
interest to our readers . 

'.rERMS. 
One COllY, one year 
Qne copy, six months 
One copy, four months 
One copy of ScientifiC American for one yenr, anli 

I .OJ 

one copy of engraving, U M.en of Progress " 10.00 
One copy of Sclentitlc American for one year, anll 

one copy of U Science Record," for 1873 4.30 
Remit by postal order, draft or express. 
The postage on the Sclentitlc American is five cents per 

quarter, payable at the ofilce where received. Canada 
subscribers must remit, with subscription, 25 cents ext:'l: 
to pay postage. 

Adtlres. all letters and make all Post Office order. · , r  
drafts payable to 

MUKK &. 00., 
8'7 PAR); ROW, HEW YORR, 

© 1873 SCIENTIFIC AMERICAN, INC.



Aa",,·I,o.menl8 .. m be aamdted Oft lAt. pafl' al 1M rate ql 

81.00 per 11M for eacA In_lion. liinflrmnu' mll1/ 

Aeaa aa"erU8ementl at 1M same rate oer 11M bll _ 
.. remonl. a. lite lelter-Jlr .... 

Tlte "alu. of tit. SCIBlITIFIC AlIlIIUCAN as an aaf1erU,lnfl 

medium csnnot b. Of1er-estlmated. Itl circulation I. Ie 
limes flreater Ikan IAot oranll 8imilar journalnolD pub­

" ,Aed. II flO" 11118 all lAe State, and Territories, and III 
read In all Ike prineipol libraries and readlnfl-room, of 

tAe .. arid. W. Inmt. Ik. altenllOft qf IAo.e .. ko .. i,,. to 
make tkelr busines. known to Ike ann.a:ed rates. A bU81-
ReBB man lDantl BOmelh.lng more titan to .. e Alii aaf1er­
tlsement In a printed n .... pap.r _ He lDanlll elrculatlOft_ 
lj 11 10 .. arIA 25 cen'" per lin. 10 adv.rtl .. In a paper qf 
IAr •• tAouoand circulation , It 18 .. ortlt es.75 per line to 
aaverti.�!!,!!!!-��I1/.flf}e tItonsalUL 

"$500 IR PRIZIIS. 

A. S. CAMERON & 
---- --

co.,  "Tho Harrison Boilor." 
Steam Pumps, 

Seven yean' Bervlce In Bome of the largest estahllsh· mentB In Ncw England and elBewhere,-wlth holler. varying from Fifty to Fifteen Hundred Horse Power, with repeated orden from the same parties, shows that this Improved g�nerator has taken a permanent place In Adapted to every pOBslble the ule of steam. duty. Fifty Thousand Horse Power bave been made and put 
___________ -=S:.:e=n=d.=f=or:...a==PrI=c=e=L=ls:::t�. _ 

In AW�I:!,t�':,,"rt_:_��ho' f��sif:�f:�:y�fe��· either steam 
RANSOM SYPHON CONDENSER perfects generating or Buperheatlng surface, and when thll needl entire .... newal it  ca .. b. made as flood ao n ... at an oul/all and maintains vacuum en Steam Englnel at cost of of Oftlll one Aalf /h.II roBt of a new boiler . It can be taken one per cent Its value, and by ItB uoe Vacuum Pans are out and replacied by simply removing the loose bricks on ron with full vacuum without Air Pump. Send to Will. the top, without dllturlilng the lire front or brick work ALLEN, 51 Chardon St ••• Boston, for a penonal call, or .. f the original letting. It is mOlt dllllcult and expenllve he Company, at Buffalo .. .  Y., for a circular. to take out and replace the ordinary wrougbt Iron boller, 

wAlck, when worn oue. iR comparaU"e1u v:ortAle88, and tit MACHINERY for grinding ca;;:����IIBcg�r;:� �l"����::':en'hf:J�readY for Tools and lIIet81s, gumming Saws, delivery, after order II :!ven, al fait al they can be put 
fi��:!:�e�:�Wf�'tfal::l.�.tn�la�:I� ��f�!ce''':�M�\t\��n 'i,":I'�':-� no more than that of the 

. 
ed for the sterling quality o� ItB For 3'1 Information, Circulars, etc., application must . .  material and workmanship, tbe du- be made direct to the . - • rablllR; of everMart. Address HA.RRISON BOILER WORKS, 

PANY,"'woonsocket,��r !CAN T ST DRILL COlli· GraY0J;rlr,:aer�:I,!:, PIL 

New York PLASTER WORKS 
MANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c. &c. Our 

Dounu: EXTRA PlaBter Is ....... rpas8ed. Every Burel warranted. Our Quarries are In Nova Scotia. WORKS, 469, 471 & 413 CHERRY STREET, NEW YORK. 

MORRIS, TASKER & CO.,  
IIIANUFACTURERS OF TWO ITEW AMERICAN CHARCOAL mON 

P t t , Boiler Tubes. 
MAHOGANY, 
BOBE-WOOD FRENCK WALNUT SATIN 

WOOD, KUNnAR1AN ASK, CED�R, ETC. 
Large and Choice St" ck Foreign and Domestic Woods, III o a oes . WROUGHT-IRON TUBES VENEERS BOARDS, AND PLANX. Impo'rted and lIIanufactured by GEORGE W. READ &; CO •• Olllce, 11111 1 and Yard, 186 to 200 LewlB St., cor. 6th, E. R. EXTRA EARLY VERMONT. Ten DaYI Ear­lier than Earz Ko.o. 'Enormouslv Productive, and of EXCEL ENT FLAVOR. 81 per lb. ; 4, pounds by mali, postpaid, for .3.�0. 

8�00 will be awarded, as PREIIIIUIIIS, to thooe who produce the LargeBt Quantity from one pound. De­serlptlve Circulars of the above, with list of 800 varle­tiel of Potatoes . free to all. 
Illustrated Seed Catulolrne, 200 pagel, wltb Col­

ered Chromo, 25 cents. A New Tomato, the " ARLINGTON." Early, solid and productive. Price, 25 cents per packet. 
�3 Park l1ial:': BLISS &; SON�ew York. 

ASPHALTE ROOFING FELT. 

A WELL tested article of good thickneBs and durability, lultable for Iteep or llat roofs ; can be ?¥lIed by an ordinary mechanic or hand�laborer. 
t'.ndenoLa��ca,:!�r9 t�:e:�mit��t�'k�.,;. ¥;'rr.A TIN, 

'j\) 

PORTLAND CEMENT, 
OF the well known manufacture o f  John Bazley White & Brothe ..... London, �or lale 1:11' JAIIIES B"AND, 55 ClIlI' St .. N. Y. 

A Practical Treatise on Cement fnmllhed for 25 centl. 

lJnlvel'tllll Wood Worker, 
HonzontRI Rnd Uprllrht Borlalr Machln_ 

IT superfor to any In ule. IIIcBETH, BENTEL & IIIARGEDANT, HamUton,Ohlo. 
Machinist's Tools, 

EXTRA KEAVY AND IKPBOVED 
LUCIUS W. p�!1!ltm�FACTtmER 

Warerooma, 98 Llbert��b��tl'IJ���iaent 
LUMBIIRMIIK. Iteplace yonr old Sash with our Improved IIInlay Saw Hangln/fs, and therebkJ,ncrease the cutting capacity of 

r:c\'cf. m I from I�J�RIS&ir �el'i\l�g,af������,::,'}�: 

AND FITTINGS, FOR GAS, STEAM: 
WATER, AND OIL. 

prSteam and Gas Fitters' Suppllel, lIIachlnery for oal Gas Works, &c. &c. 
NO. 13 GOLD ST • •  NEW YORK. 

THE 
AMERICAN 

Turbine i atar Wheel 

Branch Salesroom-110 &; 11� Centre �t., N. Y. Ordera by mall promptly an faithfully executed. prSend for Catalogue and PrIce List. 

J!�ie"3c��t:��r':)e� \,mr:�t�e�;n1a��� Emerson, Bo) yofe, Mass., showtng R A Vervalen'g Brl'clr Uachl'nes tl��e�:�f"::::'k��s�:�nl'�frlr�:: • • I. 111 , 
port may be obtained of STOUT lIIade at Haventraw, Rockland Co. N. Y. lIIaklng nln. IIIILLS & TEIIIPLE, Dayton, Ohio. tenth. of all the brick used In the Staie. Sendforclrcnlar. 

BUILDING PAPER ! For Sheathing, Rooftng, DeafeDing, Carpet Lining, and as a substitute for Plastering. lSend tor Sample' 
,n d Circular •.  to B. E. HALE & Co . . 56 I\: 58 Park Place. N. Y . . or ilOCK RIVER PAPER ( :0. , C'hicago. 

TO LUMBIIRMBR. .rOR SALE--'The machlnerr and lIxturea complete, for a full lllulay Saw Mill. Machlnerr Is very heavy, liullt expressly for cCntting long and heavy lumber-II lIrst­clalB In everY reapect. Haa been In use ollly three months, and WIll be sold at a great barr.ln. ' .  1II0RRISON & HARIII • Pittsburgh, Pa. 

Always· Roliablol 
Wrllrht'. Donble-Actlnlr Bncket­

Plnnlrer. 

STEAl PUlPS . 
Made by the Valley lIIacblne Co. 

EASTHAMPTON, Ma_ 

M A-G B I R II  S H O P  
I'or Sale, 

:illJ'hl:: wltbout lIIachlnery. C�¥frr.l� ��cJhe!l\,%r.Ila-14 North 5th St., Pblladelphla. 

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

)(.&.If'UY ACTlJBBBI, TDlfTOlf, lI'. 3. FOR Incline� Planes,Standing Ship Riggillg Bridges, FerrleB, Staya, or Gnya on'l>errlCkI & 'trranel. 1'111er ROpes, SUh Corelli of Copper and Iron, LIghtning Condncten of C01Zer. �ec1 .. l attention given to bollt ��K:' �M�I k�':.:ef':,';,d �:�:rn1n1foe;::ft�n. A�f,� ��� pamphlet on 1franlmllllon of P'>wer by Wire Ropel. A arge atock constantly on hand at New York Warehoule. No. 117 Liberty street. 
*** OlVE PO UND OF TEETH SA WS 

.. 

! 
j 

9,000,000 FEET OF L UMBER 

Highest Premium (Medal) Awarded and Endorsed by Certificate from the AMERICA!II 
INSTITUTE as " THE BEST ARTICLE IN THE MARKET." 

The "ASBESTO� ROOFING" Is a subltantlal and reliable material, which can be safely uled In place 
�a�:.nt'a����'r";,'i' on steep or lIat 1 00fs, In all climates. It can be cheaply transported 'and eallly applled- AIIO, 
ASBESTOS ROOF COATIN� AND CEMEN'l1 ASBESTOS BOIJ.ER FELTIN(iI ROOFING AND SHEATHING FELTS, MOTn..-PROOF CARPET L N HS l·ARA .... ·FINE AND MARWxF,.n:�i,Sll'B�t/oA��Nls'H!l1 . 

c.O BOARD 
Send for Descriptive Pamphlets, Price· Lists, Terma ealera, &c. 

KIRKWOO�� ;��1tl:t�i:S"b"ia��alro. I H .  W. J 0 H N S ,  
B. 1'1. PARSONS, Galveston, 'Texa.. NEW OFFICES, �1 MAIDEN I.ANE, E. A .  EDWARDS &; CO., san Francisco, Cal. Cor. Gold St., New York. 

ASBIISTOS. rt'!I\DE: MAR!(, Union Stone Co. ,  Fifty tuns, ground, for aale low, a t  the Union IIIll1s, 
No. 1 Ferry Street, CGrner 454 Cherry Stree:..:t:..,' =-N.::e

cc
W
-,
Y=:0

c:
r_k_.

-=---:::::--=-::
-
-=--==--== Gold !!!treet, New York. .a. M I C B. 0 S C O P  II 

. EmeryWheeI8&;EmeryBloo!ol8 In size and Form to Suit various aD 
Patentees and lIIantifacturcn of 

JlANUFACTUBBBS 0'" 

Patent Movable Toothed I:o� m'��:�� �������eJ�.,�c�afl�t All grades, 

CIRCULAR SA is, McALLISTER, Optlclan, 49 Nassau St., New York. 

Patent Perforated 
Circular, Mill, 

EVE RY VA R I E T Y  

AND 

Cross-cnt Saws. 
ITSend for Descriptive Pam· phlet. 

STEAM PU M P S. 
S END  FO R l L LU S T RATE O  CATA LO G U E  
COPE & MAXWELL MFG.CO. 

HAM I LTO N, O H I O .  

GRINDENJ;c�!t'W�J��.l:RS. DB 
MOND TOOLS, and WOOD'S PA· TENt' KNIFE GRINDER, 

�&"er���ngKnr:f.::r Cutting, Leather Splitting, and all 
OFFIOB, l1ExOHANGlI: STB'KET, BORton, Mass. 
BBANClI OFFICES t W. S. Jarboe. 98 Liberty Street. N. Y., f 562 Commerce Street, PblladeJphla;P8. prSend for circular. 

STEAM BOILER ANn PTPE COV·ERIRG 
Sllves ten t o  twen.ty 'per Lent. CHALIllERS SPENCE CO., foot E. 9th St., N. Y. : 1P N. 2nd St., St. LOnls, MO. 
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PETER COOPER'S 

Rofinod loats' Foot on 
FOR FIRST CLASS DIA.CHINERY. ' --0-It contalnB no gum or acid, and Is warranted pure and e�o the best S'perm 011. or sale at No. 17 Bnrllng Slip, New Yerk. 

- , 
]li ; \ l I HH ll l  Jln inted 
S�rEi-\l\I 1)l{ILLS; 

NEW YORK SAFETY STEAM POWER CO. 
30 CO RTLAN DT-ST ••  N EW YORK_ 

SIPERIDR 
STEAM ENGINES 

THII T ARITII CO., 
INVENTORS & BUILDERS OF SPECIAJ� 

MACHINERY CONNECTED WITH 
EMERY GRINDING_ 

SOLID EIIIERY WHEELS, from 1 In. to S feet In dlam-The TANITB EXBBY WHBBL II raplQ)y taktng the plaee of tbejlle and the (;Innd8lone. If you WIBh to make· 'm-
r:?r�'iI,:::,:n�\:i.".:tr f!:::�;.FYt��'iii;��1 '::'n.c�f. the Bavlng oa Fil'!....�, and \Jalles. A Jullc1oU8 ule of Tanlte Euierr .. neelB and Grinding JCacbiBery will ��r:::;::.eJ� ':: r=J��I��a���:p�;��l��.J al a TBJlIli. Emery Wheel. T"� cutting pOints 3t • lie are ote�l.and eac b  mlnute'. 1H&  Injurea Its cuttlnfe�. � '-t:-:��'&=�!la1I�'i1i�::;�gfr"A��erlatel; 13roduced half a dozen new r:!' � les of lllachinel for Emery Grinding. Prlcel : fIn., .  , 150, .." f'70, fl!!, .... t95, 1110, 112G.. ',,<1, fl1ll. Sena or Clrcularl and Pliata­sraphl to 

The TaDite Co., 
Strond.bnrlr, Monroe Co., Pa. 

Bradley's Cushioned Hammer II a great Improvement over all other Helve BaIlUDerl ; It hal 80 many valuable and uleful devices for co_o. and 8wedge work, bell des conveniences that were be-fg�: c\'.�k�::I�:� oTt;s c��;ag{t:°a':ia' :::":1
0 u:�f.,\;:= In a brief n'J:1r.wt�¥':iAi?Hla�6���a;:a��!� N. Y_ 

IRON PLANERS, ENGINE LATHES, DrIIII, and ether Machinists' Tools. of superior qnal-19', on hand, aDd lInlohlN\: For aale 10.... For DelO>tp-
nva ��.W.e: ,,::�� con� !fA VEN IIIANUFAClTUB-

SUPIIR-BIIA TBU Save fl1el, and supply DRY steam. Eaolly attacbed to any boiler. HENRY W. BULKLEYS Enj!neer. 
____________ 98 Llberty t., ew York. 
"'- t For teltingOvens, Boller .. ]1 &  "me erB. lIues, Blast furnaceo, Sn-
per.Heated Steam, 011 Stills, &c. Address HENRY W. BULKLEY, 98 Liberty St., New York. 
NOYE'S MILL FURNISHING WORKS are the largest In the United States. They make lIurr MllIstoneB, 'Portable IIIl11a, Smut lIIachlnes, Packen, 111111 Picks, Water Wheels, Pulleys aBd Gearing, Bpec1allJ' adapted to 1I0nr mills. Send for catalol:ue. 

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

The fact that thla Ihaftlng bas 75 per ePL \ greater "trcngth, a liner IInl.h, audls truer to gage,than any otber In BBe, renders It undoubtedly tbe most economical. We are also the sole manufacturers of the CELEBRATBD COL­LINS PAT. COUPLING, and furnish Pulleys, Hangen, etc •• of the most approved styles. Price lists mailed on �plI-catIon to JONES & LAUGHLINp. Try Itreet, 2d and 3d ����3':inW::�'b��: 
fjtiStocks of thll Ing In store and for We bf 

F GE����n t £':.':.'l:;':��et, N. y_ PIERCE & WHAL IIIl1waukee. Wis. 
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