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THE KITCHELL SAFETY STEAlII GENERATOR. turn into a reBervoir beneath the valve, until the Bteam pres-

Among the many and varied forms of steam boilers which sure fallB below sixty pounds, when it will again re-enter 
have appeared of late years, few, we think, will a waken more the cylinder. If, however, the full steam· producing capacity 
curiosity and intereBt among engineers and mechanics than of the boiler iB being uBed, the rapid withdrawal of steam 
the apparatus to the illustration and description of which we will diminish the pressure to, say, thirty. five pounds; hence, 
devote our initial page. It consists essentially of a rotating again the water will continue flowing out at a pressure of 
cylinder, disposed transversely over the fire, into which water twenty-five pounds-the difference between sixty and thirty
is fed in a Btate of fine division, through a small pipe which five-and feed in just sufficient quantity to maintain a steady 
runs through the axill, and through the length of the cham- supply. The inventors, therefore, claim that the generator 
ber. The revolution of the cylinder is effected by suitable is perfectly secure againBt explosion, because the supply of 
mechanism in connection with the engine to which, with the steam is constantly made equal to the demand, and because 
other devices regulating water supply, etc., detailed refer- the pressure cannot exceed that of the limit set by adjusting 
ence is made below. Although the idea of generating steam th� · valve which admits the water; and this adjuBtment 
in quantities by the direction of fine streams of water upon may be set at- the highest pressure which it is safe for 
highly heated sur
faces has been 
sought to be,-.; 
plied in v� 
ways, experiment8' 
in that direction 
have met with lit
tle succ('ss, � 
certainly have not 
attained the prac
tical resuUs which 
the inventors of 
the present gene
rator seem to Stl
cure by their sys
tem. 

Referring to the 
engraving, the cy· 
linder, A, which is 
constructed of or
dinary boiler iron, 
riveted, rotates on 
friction rollel'S un
der the trnnDlons, 
P. Into this, water 
is injected by 
means 01 the steam 
pump, B, through 
the feed pipe, C. 
The latter passes 
through the axis of 
the cylin,der, and is 
plugged at its ex
treme end where it 
rests upon the trun
nion. At D a check 
valve is provided 
which prevents the 
return of the wa
ter to the pump. 
F is the pipe which 
conducts the ste!lm 
to the pump, 
through the regu· 
lating valves, G 
and H, the latter 
of which is set to 
close at the re- THE MITCHELL SAFETY STEAl[ OPERATOR. 

['3 per A.nnum 

IN ADVANCE; 

dense, it is carried around by the rotation of the cylinder, 
and liteully, before it has time to settle, is blown out of the 
trunnionll by the force of the steam. The inventors inform 
us that new boilers clear themselves of dirt or chips left in 
them after manufacturing, and that the interior of a cylinder, 
after two years' continuous use, on examination, presented 
the appearance of perfectly new iron. 

The saving of fuel effected is claimed to be one third. That 
a certain amount, whether greater or leBs than thuB eBtima
ted, must be saved is evident, both from the non-formation 
of scale, and from the fact that there is no large body of 
water, or even a quantity of flues, etc., to heat to 212°, be
fore a particle of useful steam is obtained. Only the)ron 
itself laB to· be raised to a suitable temperature, and 

liteam will at once be 
produced, an opera
tion occupying hard
ly a minute of time 
after the water is 
turned on, or barely 
twenty minutes after 
starting fires. 1lJore
over, the water iB 
kept in conBtant agi
tation, and thus the 
formation of steam iB 
again expedited. - In 
a word, the force is 
made &8 it is required, 
and not Btored up in 
a reservoir-a point 
which seemB to UB to 
set forth more clearly 
the advantages of the 
sYBtem then any oth
er we have adduced. 
The apparatus iB easi
ly managed, occupies 
about two thirds of 
the space of the or
dinary tubular boiler, 
and weighs one quar
ter as much. 

We recently had 
oCC&Bion to inspect 
one of these boilers 
in actual operation at 
the Empire Launclry, 
one of the largest es
tabliahments of its 
class in the world. The· 
proprietorB Btate that 
the generator, which 
is 6 feet 6 incheB long 
by 3 feet 8 inches in 
diameter, haB taken 
the place and doeB the 
work of two return 
flue boilers, each 2t 
feet long by 4 feet in 
diametet', having two 
14 inch tlues in each. 

quired pressure of steam, and 80 stop the motion of the the boiler to undergo. There are two results 1Vhioh the en- It has also effected a saving of thirty per cent of' fuel, al
pump The valve, G, SerVeB a similar purpose whenever tering wdoter can produce; first, if the cylinder be highly though the capa.city of the drying closets in the laundry has 
the steam is lowered twenty-five pounds below the desired heat"ld, steam will be m!l.de ai h3t as the wdotElr is supplied. been doubled. With the old boilers 65 pounds of steam 
pressure in the generator. 'l,'he ovet!bw valve, I, is set at Bllt, as Wd have alrea.dy stated, the moment the fixed pres- were needed to keep up 116 revolutions of the engine. With 
the same pressure as the valve, H. The steam passes through sure is exceeded, the overflow valve opens, and the supply is the Mitchell generator, 45 pounds presBure to;the square inch 
the stationary steam pipe, K, in the packing box through stopped until the Bteam is worked off sufficiently. The other in the boilers is found to be sufficient. The engine used is 

pipes,. L L, and is discharged at M, to the engine Ot where result is the reverse of this, ao..d considts in flllodiug the cy- rated at 50 horse power. 
ver required. Bolted to the flange ofone trllnnion is a Wllrm linder, when the sam3 is not hot enollgh to make the steam. For rights of territory, fnrther information, etc., addreBs 
gear, 0, which rotates the cylinder by mellons of a belt from This necessarily cannot prodnce exploBion, while, to obviate the inventors, Messrs. T. & T. H. Mitchell, No. 329 East 53d 

the engine on the pulley. A steam da.mper regulator is at- the difficulties which might be caused by the overplus, the s\reet, New York city. 
tached to the damper in the smoke pipe at Q. the weight on valve is so set that the superior pressure of water a.bove it, 
the lever of which is so set that the da.mper will close on a exceeding that of the stea.m below, brings it to its seat, thus 
required pressure of steam being obtained. Before the fire stopping the water supply. The water in the pipe, C, it will 
is st&rted, three or four inches of water are admitted into the be observed, is continually surrounded by steam, and is alBo 
generator by working the pump by hand. Aft3r Bteam is up, hea.ted by the exhaust, so that it is, the inventors aBsett, al
the pump is actuated by the pressure and is Bubsequently - ways kept at the boiling point. 
self-regulating. The generating cylinder rotates over the fire at a speed of 

No further description is, we thi1llh��'ry to insure a about two revolutions a minute; thus, it is claimed, ht'ating 
comprehension of the meChaniSm!!!

.
. 

. 
. " . " : ontion, &8 the the iron of which it is composed to an equal temperature 

parts are quite simple and their y apprehended throughout, so that even expansion and contraction necesea· 
from our illustration. It remains, . , .re, to consider the rily follows. The crown sheet and other metal around the 
merits and practical advantages which the inventors claim fire box of ordinary boilers, as is well known, usually firat 
for their device. deteriorate, owing to their being subject to unequal con-

We have already pointed out that the pressure of water traction and expansion, due both to the excess of heat there 
entering the cylinder may be regulated at will. Let it be applied over other portions of the generator, and to the shift. 
supposed that this is fixed at sixty pounds per square inch. ing of the water line. The form of the present apparatus, it 
It iB clear that, as long as the presBure of steam within the is claimed, necesBarily precludes this defect, and hence its 
generator is below this limit, the entering 1l0w will continne, durability is largely increased. The generator, in fact, has 
but the instant it arrives at or exceeds the sa.me, then the no water line, and "is all .team space, so that scale cannot 
• upply must CIi&86. The water seeking a vent will then re· form therein. When the foreign matter in the water becomes 

• I •• • 
Ie You "Go We.'," Youne Man. 

To both single and married men in the East who have de
cided to go West, we would whisper in their ears one thing 
which, if heeded, will be of value to them. It is this: Aveid 
a too common error, that of puffing yourselves up with the 
notion that you are going West to show the �ativeil how to 
work; that out there you will be looked up to as somebody 
unusually smart in your line. The Western people esti
mate a man by what he really iB as a mechanic, and do not 
give him credit for what he is not. True, if you are heralded 
&8 a workman of superior skill, they await your coming anx
iously, and will lay nothing in the way whenJyouhave stripped 
off your coat and are one among them. But the moment it is 
discovered that you have been overestimated, all your plead
ings about .. how they do it East" will avail nothing. Hun
dreds of instances have come under our observation wherein 
workmen from the East have gone West inflated with con
ceit, and, when they were put to the test, were found almost 
worthless.-Oamage Monthly . 
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DECISION OF AN I.PORTANT PATENT LITIGATION, 

For nearly twenty years the monopoly of making glycerin 
from fatty bodies by the action of highly heated water unde 
pressure has been held by the owners of the Tilghman pat8lft ; 
and various parties, supposing the patent to be valid, have 
paid tribute to the monopoly. Its days are, however, num
bered. The Supreme �ourt has decided against the patent, 
in two cases brought against R. A. Tilghman, and the com
plaints are dismissed. These cases have been carried on for 
a long time, and have been heretofore decided by the Circuit 
Court in favor of the patentees. They have involved the em. 
ployment of much legal talent and the examinatiOil of many 
scientific witnesses. The Supreme Court DOW reverl!les the 
Circuit Court decisions, and requires the plaintiff to pay all 
the costs. These will necessarily be heavy. 

The Supreme Court held that the scientific witnesses who 
were examined differed so widely in their testimony that 
they gave little aid to the Court in settling the qu8llt1oa. 
The Court was therefore compelled to depend chiefli upon 
the comparison of the descriptive portions of the specifica. 
tions, and came to the conclusion that the results and pro. 
cess claimed by the patentee could not be realized in the 
manner described in his specification, and that the defendan� 
did not make use of any process covered by the original pat. 
ent. Among other things it appeared, from the original 
specification of the inventor, that it was necessary for him, 
as a matter of safety, to use an apparatus capable of stand. 
ing the enormous pressure of ten thousand pounds to the 
square inch, although he expresses the opinion that an �actual 
working pressure of two thousand pounds to the square ineb 
would answer. 

The defendant only needed three hundred poundll to the 
inch to make his process successful. 

In eo simple a matter as the effecta of hot water upon 
grease, it would seem as if scientific experts ought to be able 
to give intelligible information to the Court. But in this 
case they only succeeded in contradicting each other. This 
is, however, explained by the Court in its remarks as follows: 

" Chemical and mechanical experts were examined as wit· 
nesses on both sides in about equal numbers. Those called 
by the complainant expressed the opinion that the patented 
process may be applied, by the means and in the mode of 
operation described in the specification, so as to accomplish 
useful results, and of a character to give commercial value 
to the new product. On the other hand, th08e examined by 
the respondent express opinions widely different, and most 
or all of them are of the opinion not only that the means and 
mode of operation described in the patent cannot be so ap' 
plied that the invention will be practically useful, but seve· 
ral of them state that the attempt to apply it without the 
exercise of extraordinary precautions must be at.tended with 
danger to the operator. 

" Most of the expert w:itnesses made experiments in apply. 
ing the process, and in the course of their examination were 
required to state the result/! of the same as supporting their 
opinions: bllt experiments made, as most of these were, with 
small apparatus, admit.ting only a small charge of the fatty 
substance or mixture to be treated, are not entitled to much 
weight in determining such an issue. however satisfactory the 
analysis may have been to the chemillt who conducted it, as 
the issue necessarily involves very difficult questionll of 
mechanics as well as of chemistry. 

.. Taken as a whole, the evidence convinces the Court that 
the patentee never did succeed in introducing his invention 
into practical use, by the means and in the mode of operation 
described in the specification, to such an extent as would 
warrant the Court in finding that issue in hill favor." 

In another column we give a brief f'/lIl'UfM of the findings 
of the Court. 

THE AGASSIZ JIB.ORIAL. 

No more fitting monument of the great naturalist SO lately 
passed away can, we think, be reared than that which al· 
ready exists in the MUlleum of Comparative Zliology at Cam· 
bridge. Begun by him and for years the cherished work of 
his life, the collection has grown steadily in extent and value 
until at the present time its renown is worldwide. It wall 
founded by him, with that spirit of self abnegation which 
characterizes his life, not as an evidence of his own match
less skill and profound learning in the study of Nature, but 
as a means of education to others, &l1d as a school to be open 
to all who might desire to possess themselves of the vast 
store of information enclosed within its walls. 

Agassiz labored as a teacher, but not from books nor of the 
learning of others, but rather as one who, a preceptor in the 
truest sense of the term, points out to his pupils the means 
by which they may question Nature for themselves and 
obtain their knowledge from her infallible responses. There 
is a particular appropriateness therefore in the plan pro· 
posed that the teachers anel the pupils of the country 
should contribute the funds for a suitable memorial in his 
honor; and the selection of the Museum above referred to as 
the object of the contributions, which will serve to establish 
it on a firm, enduring basil!, is the most creditable and suita· 
ble that could be made. The money, which it is suggested 
shall be collected on the birthday of Agassiz, May 28, 1874, 
is "to be set apart and known as the Teachers' and Pupils' 
Fund of the Agassiz Memorial, and remittances are to be 
made to the Treasurer, Mr. J. M. Barnard, room 4, No. 13 
Exchange street, Boston. Every teacher or scholar who de· 
sires to add something, however smaIl, and thus take part in 
the memorial, is invited to do so. We trust that, without 
doubt, the sum railled will be lIufficient for the purpose in· 
tended. However great it may be, it certainly must fall far 
short of repaying the debt of gratitude which from the coun· 
try to Agassiz is so justly due. 

8 .••• 
TlIE GEDSIS OF TlIE KORSE. 

. If)le specialized structure of the BDl8ll group of animals, of 
hich the horse is the chief member, used to form one of 

the strongest Ilupports to the theory of specific creation. No 
other mammals depart more characteristically from the ave
rage type, IUld none seemed to show more positive proofs of 
design in the adaptation of the modified parts to suit the pur
poses of man. 

Curiously, the same order of animals is now among the 
best supporterll of the theory of evolution. When Cuvier 
found, in the tertiary beds of the Parill'basin, the horlle·like 
yet characteristically distinct remains of the palreotheria (one 
of which was figured in the SCIENTIFIC AMERICAN of April 
4), they seemed to him to offer to the evolutionists of that day 
a problem of the toughest sort. By what process could the 
Ilingle.toed horse be evolved from tht!se many· toed predeces· 
sors, in the short time that had elapsed Ilince those compara
tively recent �eds were deposited, and where. were the con· 
necting links ? 

With the progresll of geological discovery, other fosllil 
fOl'JDII, more or less clOiely allied to the horse, came to light 
in various parts of the world, and with each addition the 
lIne of desceJlt Ileemed to be more clearly marked. When 
Darwin wrote his " Origin of Species," enough was known 
to justify, to his mind, the hypothesis that the peculiar legs 
and feet of those animals had been produced by a long course 
of variations from the less specialized forms of former pe
riods ; and he expreSlled the belief that, though they had not 
been, and might never be, discovered, the intermediate fOrIDS 
had made a continuous series. By his opponents this confi· 
dent belief, in what no one had ever Ileen, was taken as evi· 
dence only of his abandoument to theory. He had creaM4a 
sylt6m, they said, without sublltantial basis ia la1ct, then IW· 
gued the existence of improbable facts, becaue the .. eory 
called for them. " Show us one of those hypothetical 
necting linkll," they replied, "and then your doctrin�. 
have something to stand on. " .? 

As in many other instances, so in this, inereasi� know· 
ledge has proved Darwin right, and his critics wrong. One 
by one the predicted connecting links have been discovered, 
to the number of thirty or more, and the horse's pedigree is 
now practically complete for several geologic periods. 

[APRIL 18, 1874. 
as pointed out by Professor Marllh in the current number of 
Silliman's Journal-every important intermediate form. 

"The natural line of descent would seem to be through the 
follOwing genera: Orohippus of the eocene, miohippu8 and 
anchUherium of the miocene; anchippus, hipparion,P1'otohip. 
pus, and pliohippus of the pliocene, and 6IJUUB of the quar
ternary and recent." 

The development in size, from the earliest form to the 
latest, was something remarkable. The orohippus was abou 
the size of a fox. The miocene forms were as large as a 

Ilheep. Hipparion and pliohippu8 equalled the ass in hight; 
while some of the quarternary equine fo .. ms rivaled the'mo' 
dem dray:horse. Accompanying this change in size, the spe' 
cies of the successive genera exhibit an increaeing concentra
tion of the limb bones, and a progressive elongation of the 
head and neck, with corresponding modifications of skull. 
The changes in the limbs were steadily toward their Ilimpli 
fication by the enlargement of their axial element and the 
reduction of their lateral ones. As a part of this process, 
the number of toell was reduced, until the third toe alone 
remained effective. 

The natllre of these changes is shown in the accompanying 
diagram, showing the forefeet of the typical genera of the 
series. 

a. b. c. II. 

IlIC 

The O1'ohippu, had all four digits OD. the fore foot well de. 
veloped, with three toes on the hind foot. In the miohipPu8 
of the next period, the fifth toe has disappeared, or is only 
represented by a rudiment. The hipparion, as already no
ticed, has three toes, but the outer ones have ceased to be of 
use. In equuB, the last of the eeries, the lateral hoofs are 
gone, and the digita-except in rare cases, as pointed out by 
Darwin in hil! great work on .. Animals: and Plants under 
Domestication" -are repreaented by rudimentary splint 
bones. 

The changes in the head and neck, though less fundamen. 
tal, steadily approximated the character of the modern horl1e. 
It is an interesting fact, adds Professor Marsh, that the pe. 
culiarly equine features acquired by orohippu8 are retained 
persistently throughout the entire series of succeeding forms. 

But how came the orohippu8 with its specialized character. 
istiC!! ? As Huxley looked fIJr a less specialized form than 
ancl,Uherium in the eocene, so Professor Marsh iufers an 
earlier ancestor of the O1'ohippus, perhaps in the l'lwer eocene, 
with four toes on the hind foot and five in front, and to this 
a still earlier ancestor, possibly in the cretaceous period, with 
five toes on each foot, the typical Dumber in mammals. 

Since it is impossible to say with certainty through which 
of the three.toed genera, that lived together during the plio. 
cene period, the succession came, Professor Marsh makes the 
interesting suggestion that possibly the later species, which 
appear generally identical, may be descendants of more dil!
tinct pI ne types, as the persistent tendency of all the 
earli ' 'forms was in the same direction. 

• •••• 
THE SlJPPB.E8SED DKBER AGAIN, 

Not long since we noticed some of the manual evils re
sulting from the customary repression of the left hand, and 
advocated, on physical grounds, its culture equally with 
that of the right band. It seems that there are not less 
cogent mental reasons for developing the two sides of the 
body impartially. 

It is coming to be well known that mental development is 
the l'6IIult of properly directed physical training: that the 
brain grows in size and power by the varied exercise of the 
senses and the will in mechanical employments quite as 
rapidly as by purely intellectual efforts in study or other
wise. It is equally well known to physiologists that most 
men are one· sided in their heads as in their bodies. The 
two halves of the brain are rarely developed symmetrically, 
as may be readily seen in the " conforms" or head measures 
accumulated by hat makers supplying individual customers. 
To some I'Ixtent, the differeuce in the contour of the two sides 
of the head may be due to unequal pressure on the nurse's 
arm, or to the habit of lying chiefly on one side while sleep
ing, thus cau, h.g a permanent displacement of the walls of 
the skull; but the main reason appears to be our one· sided 
habit in education. .., 

In his fourth lecture ore the Lowell Institute, Boston , 

of which we �t ... • on another page, Dr. Brown· 
Sequard observ stUdy of the facts relating to the 

In his annual address before the London Geological Socie. 
ty, in 1870, Huxley reviewed the case as it stood at that time, 
making out a tolerably complete lineage, connecting the 
horses of today with the fossil horses of the quarternary pe. 
riod, the hippa'1'ion of the later tertiary, and the anchithe· 
'lium of the middle tertiary, or miocene period. The process 
by which the last named had been converted into the modern 
horse was one of more and more complete deviation from 
the average form of hoofed mammals. The anchitlterium, 
for example, had three serviceable toes on the fore foot. In 
the hipparion, the lateral toes did not touch the ground. In 
the horse, these supplementary hooflets have disappeared, 
and nothing remains but splints of bone to hint at the va 
nished digits. Corresponding changell went on in other parts 
of the Ilkeleton. Though the specialization was less marked 
in the anchitherium than in the 7tVpparion or the horse, yet, 
as compared with other mammals, it was still great. In 
view of these facts, the speaker asked whether it was not 
probable that, if we were to pursue the investigation to the 
eocene period, we should find some quadruped related to the 
anchUlte'1'ium, as hipparion is related to equ1t8, and conse· 
quently departing less from the average form. 

The intimation has been justified by the discoveries of later 
years, especially in our own country, where the line of de
llcent appears to be more direct and the record more complete 
than has been found in the Old World. It reachell clearly.to 
the eoceB.e period; and the remains already known supply-

brain hall led him .:.be ve that" each half of the brain
paradoxical as it maY-seem-is a whole brain," each lobe being 
normally competent to perform all the functions of both, 
not so vigorously, of course, as the two acting together, yet 
with apparent completeness. Unfortunately, however, the 
most of us are single brained as we are single handed, and 
for the same reason. We fail to do what is really needed to 
give us two working brains. "There is no question, con· 
cludes this skillful observer, .. that it is our habit of making 
use of only one side of the body that consigns to one half of 
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the brain-the right side-the faculty of expressing ideas by 
speech. If we developed both sides of our body equally, not 
only would there be the benefit that we could write or work 
with the left hand as well as with the right, but we should 
have two brains instead of one, and would not be deprived 
of the power of speech through disease of one side of the 
brain." 

e.e.e 
HOW A GREAT DISCOVERY WAS l'IIADE.  

M. Claude Collas, a celebrated French chemist, communi
cates to Les Mondes an interesting paper on how discoveries 
are made. To M. Collas is due the honor of first recognizing 
nitro-benzol, or. as it !s better known, essence of mirbane, a 
yellowish oil derived from coal tar, having a very sweet 
taste and an odor strongly resembling that of bitter almonds, 
which latter peculiarity has led to its extended use in per 
fumery. In telling the story of how he found this substance, 
he says that, during the year 1848, he was engaged in re
searches with a view of utilizing industrially the quantities 
of light oil which, having no employment and hence very 
small value, filled up the cisterns in gas houses. It was at 
that time worth about one cent a pound. After vainly en· 
deavoring to solve the problem for some time, M. 0011as was 
about to relinquish the task, when it occurred to him to treat 
the oil in the same manner as gun cotton, that is, with a 
mixture of monohydrated nitric acid and sulphuric acid. 

" After the operation, the acids being separated by water," 
he says, "I was astonished to find at the bottom of my ves 
Bel a yellow button. The oil, at first lighter than the water, 
had become heavier, and hence sunk. I touched it with my 
finger and rubbed it on my hand, when the strong character. 
istic odor at once became forcibly apparent. I had found an 
essence which, at the cheapest, could replace a substance in 
great demand, and which was worth, instead of five centimes 
(one cent), fifty francs (ten dollars), a pound." 

This discovery of mirbanewas, however, only the prelude 
of the greater .one, subsequently made, of the magnificent 
colors which could be derived from the aniline obtained by 
its deoxidation by means of nascent hydrogen evolved from 
ron filings and acetic acid. In 1856 Perkin obtaine d from 
aniline the beautiful violet color kno.wn as mauve, and since 
then the dyes thus derived have been produced to such an 
extent that their value to industry is almost beyond calcula
tion. The little button of mirbane, however, in the modest 
labGratory of a Paris�an apothecary, was the germ from 
which the whole grand series sprang. 

There seems to be a kind of fatality about great discoveries 
which brings them forth iu its own time. Men stumble across 
valuable ideas, aud learn important truths too soon, which 
lie dead during their life time, only to be appreciated by the 
world after their death. The history of arts and sciences 
abounds in examples. Faraday, in 1825, found benzol in 
the tarry residues of gas works, but that illustrious chemist 
obtained neither fame nor profit for his discovery, which 
would doubtless have remained buried in the archives of the 
British Royal Institution until the attention of the scientific 
and industrial world was drawn to the chemical properties 
of the substance, almost forty years later. Again, it often 
happens that discoveries escape those who are, by accident, 
placed in the very position to seize upon them. M. Collas 
cites, as evidence of this, the case of a French chemist who, 
in 1846, made a yellow dye for silk by the action of nitric 
acid on coal oil. The peculiar odor of the mirbane, which he 
must have produced, escaped him, and he failed to recognize 
the new !lubstance which he had obtained. 

------------4.� .• � ••• ------____ __ 

THE ORIGINATION OF SCREW PROPULSION. 

In our columns of correspondence this week is an interest· 
ing letter from Mr. C. H. Delamater, proprietor of the well 
known Delamater Iron Works in this city, relative to the sub
ject of the first practical application of the screw propeller 
to marine propUlsion. Mr. Delamater considers that the 
practical establishment of the art is due to Captain John 
Ericsson, and tacitly takes exception to the reference in our 
recent biographical notice of Sir Francis Pettit Smith, in 
which we ascribed a large share of tbe honor, of introducing 
the propeller, to that inventor. The subject is a very inter. 
esting one, and the issue raised renders a slight historical 
retrospect necessary to the formation of an intelligent opin
ion. 

It is certain that, for many years previous to the date of 
either Smith's or Ericsson's patents (1836), (lxperiments had 
been made proving that vessels could be propelled through 
the water by means of II. screw. But the inventors were 
either deficient in persistency of effort, or they found that, 
as is very often the case, the times were not ripe for the in
troduction of 80 radical an innovation. It is, therefore, a 
fa�t that, when Smith and Ericsson took up the subject, no 
vessel of the kind was in actual employment; and so far as 
past experiments extended, the simple fact of their abandon
ment, or rather non-continuation, he,ld out a prospect for fu· 
ture inventors far from encouraging. 

As our correspondent states, E�olll.'s patent was ob. 
tained about a month and a haU ubsequentIy to that of 
Smith, but while the first trial of Smith's boat was made in 
May, 1836, immediately on the granting of protection, Erics
son's experiment did not take place until April 30, 1837. 
fhe Ogden, built by Ericsson in the latter year, was un
doubtedly successful, but Smith's first vessel was equally 
so, for sho made a voyage of 400 miles, and averaged a speed 
of 8 knots per hour. Hence, while both ships proved the 
value of the invention, Smith's was undoubtedly first in so 
doing, in point of time. 

In 1838 Smith's successful operation of his plan before 
he Lords of the Admiralty resulted in the building of the 

Archimedes, and the making of a long voyage around Eng
land and to various points of Europe. In 1840 and 1841 the 
Rattler was built for the nn.vy, and in the same years mer
chant vessels were constructed at Newcastle, Londonderry, 
and Hull. These ships were fitted with double-threaded 
screws set in the dead wood. Ericsson's vessels, however, 
had the blade Bcrew, similar to that now employed. It will 
be seen that the course of the two inventors was very nearly 
parallel up to 1839, when Ericsson built the Stockton and 
started her across the Atlantic. The successful completion 
of that voyago resulted in the purchase of the vessel by the 
Delaware and Raritan Canal CompBny, and her subsequent 
use as a steam tug in the Delaware and Schuylkill rivers. 
While Smith was comparatively successful at the outset in 
gaining the support of the British authorities, Ericsson was 
not so. In face, however, of heavy odds, he was the first, 
as our correspondent states, to place a boat in actual com
mercial use in England, equally the first similarly to intro
duce screw propulsion in America, and also in France. 
Bourne, in his" History of Screw Propulsion," in summing 
up the respective merits of Smith and Ericsson, leans to the 
side of the former in ascribing the weight of praise. Erics
son, he says, had the advantage of being a skilled mechani. 
cal engineer, while Smith was merely an amateur; but in 
almost the following sentence he renders the effect of this 
assertion nugatvry, by stating that Smith accepted expedients 
known to engineers as his starting point, and hence submit
t;d til the use of gearing in bringing up the speed of his 
screw, while Ericsson "threw the dogmas of the engineers to 
the winds and coupled the engine immediately to the pro 
peller." Smith, however, showed great genius and resolute 
perseverance, and, so far as simple priority of time is con
sidered, it is true that he maintained the lead; but the credit 
for this, in our belief, falls far short of that due to Ericsson 
for his extended practical applications of the system. Both 
courses of the two inventors were remarkable for Buccessful 
issues. It may even, says Bourne, be probable that the ex
ertions of either would have sufficed to introduce the screw 
into practical operation, but their simultaneous prosecution of 
the same object was not nevertheless a waste of power. The 
progrelis of each, therefore, was stimulated by that of the 
other, and their united force acted more powerfully upon 
the public, and procured for the screw a readier and wider 
introduction than could otherwise have been expected. Nei
ther invented the screw, but both revived it. 

While, however, opinions may be and probably will be di
vided as to the question above discussed, so far as Ericsson 
and Smith are concerned, a careful search through various 
authorities reveals the fact that to neither is justly due the 
credit of first practically demonstrating the ability of screw
propelled vessels to make sea voyages, a merit which Mr. 
Delamater seems to claim for Ericsson. That honor is due 
to Robert L. Stevens,: of Hoboken, one, says Mr. Scott 
Russell, to whom" America owes the greatest share of her 
present highly improved steam navigation. Mr. Stevens' 
father, Colonel John Stevens, was associated with Living
stone in his experiments, previous to the connection of the 
latter with Fulton, and had persevered in his experiments 
during Livingstone's absence in France. 

Fulton's boat, however, was first ready, and obtained an 
exclusive privilege from the State of New York. Being ex
cluded from the Hudson and all waters of the State, Stevens 
conceived the bold idea of taking his steamboat by sea to 
the Delaware. He did so, and thus not only demonstrated 
the possibility of screw propulsion, but he used a bladed screw 
in the open sea. The engines and scre.w used are still in 
existence. To Stevens, then, is due the credit of being first 
in the field to prove the practicability of the system; to 
Smith that of first, after a long period of years, reviving it 
and re-demonstrating its value; while to Ericsson, finally, is 
due not merely also its revivification, but in addition the first 
practical application of screw propulsion to the necessities 
and requirements of commerce in three great countries. 

------------4.� ..... , • •  ----------__ 

ARTESIAN WELLS. 

A recent question which appeared in our column of answers 
to queries, regarding the greatest depth attained in the 
boring of artesian wells, has elicited some interesting letters 
from our correspondents. We find it necessary from the in
formation given by one writer to revise the statement that 
the well in Louisville, Ky., 2,086 feet in depth, is the deep. 
est in the country, as the bore sunk for Belcher's sugar re
finery in St. Louis has penetrated 2,200 feet, while that ex
cavated for the insane asylum in the same city has reached 
the enormous depth of 3,843 feet, or in that locality, 3,000 
feet below the level of the sea. This would give a water 
pressure at the bottom of 1,293 pounds to the square inch. 
Another correspondent, however, tells us of a bore in the 
old world which is deeper than the one last mention(;ld by 
several hundred feet. It is situated in the village of Speren 
burg, some twenty miles from Berlin. The government, it 
seems, in order to obtain a supply of rock salt, began the 
sinking of a shaft 16 feet in diameter. At a depth of 280 
feet salt was reached, but excavations were continued, the 
diameter being reduced to 13 inches for 4,194 feet, at which 
point work was discontinued, the bit still remaining in the 
salt deposit, which thus exhibits the prodigious thickness of 
3,907 feet. 

The supply of water from an artesian well is practically 
inexhaustible. At Aire, in Artois, France, a well, bored 
over a century ago, has since then flowed steadily, the water 
rising 11 feet above the surface at the rate of 250 gallons 
per minute; and at Lillers, in the same country, one well 
has yielded a continuous steam since the year 1126. This 
fact, coupled with that of the large amount of water deliv-

ered, renders the artesian well of the greatest value for the 
irrigation of desert plains. Up to the present time, fome 
seventy. five shafts bave been sunk in the Desert of Sahara, 
yielding an aggregate of 600,000 gallons per hour. The effect 
of this supply is said to be plainly apparent upon the once 
barren soil olthe desert. Two new villages have been built 
and 150,000 palm trees bave been planted in more than 1,000 
new gardt'ns. Water, it is stated, is reached at a very slight 
depth, in some cases hardly 200 feet. 

The success attending the efforts of the French engineers 
in Africa has led to the excavation of numerous wells in 
the dry alkali plains along the line of the Union Pacific 
Railroad. There is a desolate and arid section,extending along 
the Bitter Creek valley for a length of about 120 miles, and 
varying in width from 20 to 50 miles. Since the building 
of the road, water trains have been running over the whole 
distance, supplies being obtained from the Green and other 
rivers. Tbe cost of running these trains was about $80,000 
a year. It became therefore absolutely nl'cessary to produce 
some other means for getting water for the locomotives, and 
to the miners working in the coal mines along the route. 
The only relief available was in boring artesian wells, and a 
correspondAnt of the Tribune say� that, last year, six were 
begun. The subsequent success has been all that could be 
desired. The first well is at S.paration, 724 miles from 
Omaha, and the last one is at Rock Springs, 832 miles. An· 
other is in progress at Red Desert. The well at Rock Springs 
is 1,145 feet deep. There are layers of clay mixed with 
sandy loam, clear sand, and water-worn pebbles (in which 
the supply of water is usually found), layers of sandstone 
of varying degrees of density,and beds of sulpbate of alumina 
and iron chemically combined,rellembling the p .. culiar bluish 
clay of some of the surface soil. The Rock Springs well 
rises 26 feet above the surface, discharging at the latter 960 
gallons per hour. The water in the various wells, it is faid, 
sometimes holds in solution as much as 280 grains of minpral 
salts to the gallon, and hence produces undesirable effects on 
steam boilers. It is believed, Lowevpr, that for agricultural 
purposes these salts could, with plenty of water, be washed 
out, when the result would be a remarkably productive soil:c 
which would be as valuable as guano. A flowing well fur· 
nishing 1,000 gallons per hour will water a section of 640 
acres. 

An artesian well, we learn, is also in progress at Denver; 
it is already down 800 feet, and water has risen nearly to 
the surface. The government has appropriated $10,000 to 
sink one at Fort D. A. Russell, and it is now nearly 900 feet 
deep. A well 1,000 feet deep costs about $10,000; and out 
on the plains, this outlay would make a most productive farm 
and might be made the nucleus of a stock range of thousands 
of acres. 

------------4 ........... ----------__ 
SCIENTIFIC AND PRACTICAL IlUrOR1I!ATION. 

SOUTH AFRICAN DIAMONDS. 
A note on the diamonds of South Africa was communicated 

to the geological section of the British Association, dUJing 
its recent meeting at Bradford, by Professor Tennant. He 
said that the first diamond arrived in England from South 
Africa in 1867. It weighed 21 carats. Last year there was 
one of 110 carats, and this year one has been brought over 
which in its present rough state is larger than the Koh· I N oor 
itself, and which when cut down will probably be not much 
smaller than that celebratp.d gem. He gave a history of the 
Kohl-Noor, showing how it has been reduced from its orig
baal weight of 787 carRts to 102 carats, its present weight. It 
is a great mistake, said the speaker, to suppose that, because 
the diamond is the hardest substance known, it is not easily 
fractured. He showed by means of a diagram the fractures 
taat had been made in the Koh.I.Noor, and remarked tbat 
the diamond is in fact one of the most brittle stones we know 
of. 

ACTION OF LWHT ON THE ELECTRIC RESISTANCE OF 
SELENIUM. 

M. Sale, in experimenting on the electric conducting power 
of selenium, which varies with the degree of light to which 
it is exposed,as described on page 193 of our volume XXVIII, 
says that, after careful experiments, he concludes that the 
effect of the light is not produced by the chemical rays,since 
the maximum of diminution is observed in the maximum 
point of the red rays. Neither is the change in the resistance 
due to an augmentation in the temperature. While the 
effect also of the light is sensibly instantaneoul!, the return 
of the seleJlium to its normal resistance after the light is cut 
off is not so rapid. Finally it appears that there exists in 
the red rays, which are the most intense in heating proper
ties, a power which, without modifying the temperature, 
changes the molecular conditions of the particles. 

A NEW SIGN OF DEATH. 
At the moment of death, there become disengaged from 

venous blood certain gases which are normally confined 
therein, and which form a pneumatosis or swelling of the 
veins. This action in the veins of the retina, says M. Bon
chut, is easily appreciable by the ophthamoscope, and con
stitutes an immediate and certain sign of death. The pneu
matosis is indicated by the interruption of the column of 
blood, and is com�arable to that observed in an interrupted 
column of a colored alcohol thermometer. 

••••• 
T. W. Y. S3,ys: I recently witnessed the application of a 

known medical fact in an unusual way, namely: the vacciDa
tion of a dog to prevent distemper. The pus was iDsf'rted 
in the ear, when the pup was only a few days old, and the 
effect was about the same as when the operation is performed 
upon a child. 
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NEW ELECT RIC DISENGAGING GEAR FOR KNITTING 

IIAClIINES. 

We present herewith diagrams of a novel and ingenious 
application of electro-magnetism to the knitting machine, 
the object being to stop the loom instantly and automati
cally whenever a thread breaks, is injured, or is of abnor
mal thickness, or when a needle becomos bent. 

The wheel, A, in Fig. 1, receives motion and transmits it 
by friction to the pulley, B, which, in turn, communicates, 
by mean� of a belt, with the driving pulley, D, of the ma
chine. Pulley, B, is journaled on the rod, W, and the lat
ter may be moved from right to left, or 'Vice versd, so as to 
throw said pullay into or out of gear with the wheel 
A. E E are jointed arms connecting with the rod, W, 
and also at their point of junction with another rod, F, 
G is a lever whick oscillates about its center of figure, 
communicating, as shown, at one end with F, and at 
the other with a plate, Q. K is an electro-magnet, 
and L the armature. As represented by the dotted 
lines, the rock lever, G, is supported by the upper por
tion of the latter. If, therefore, a current be sen 
through the magnet, the armature is attracted and 
drawn away from under the levtlr. The latter, being 
overbalanced by the plate, falls so that the plate en
ters betweell the wheels, A and B. TheBe, rotating in 
opposite directions, seize it and drag it violently be
tween them, thus supplying, for an instant, sufficient 
power to draw the rod, W, to the left, through the in
termediation of the lever, G, and rods, F and E, and 
thereby throw the wheel, B, out of gear. 

In order to arrest the motien of the machine 
promptly, the last mentioned pulley takes against a 
block, shown to the left, which is cut out and lined 
with india rubber to form a brake shoe. The effect 
of the spring, represented at ?tI, is to so hold the hinged 
piece, when the lever is located . .  as shown in the 
dotted lines, that the contact of wheels, B and A, is 
clos) When the lever is in the other position, the 
telJEncy of the spring is to force the wheel, B, 
against its shoe. The spring serves to regulate the 
pressure in both instances. • 

From the above we think the direct application of 
the current to the mechanism will be rendered clear. 
It now remains to examine how the action of the 
magnet is governed by the broken threads or bent 
needles. For the latter purpose there are two sepa
rate appliances, one relating to the nQedles, the other 
to the thread. The latter, Fig. 2, is extremely lIimple. 
Each of the four threads used in the knitting passes 
over a pair of little grooved pulleys, P, between which 
it is horizontally extended. Between the pulleys and riding 
the thread is a bit of bent wire, the ends of which enter cups 
containing mercury. To the latter the battery wires pass. 
So long as the thread is whole and even, the wire is held up 
above the mercury. If, however, it becomes broken or very 
thin, the wire is dropped into the quicbilver, establishes a 
circuit, aud the operation already described takes place. 

Fig. 3 shows the appliance which will stop the machine if 
a needle become bent. The needles are horizontal and ra
diate around the vertical axis of a circular frame. They pass 
between two small plates, Vand V', placed in a vertical plane 
and pivoting around hori-
zontal axes, b b, c c. If a Fig. 2, 
needle gets out of line to 
the top or bottom, it catches .'P 
against one of these plates, 
and, if the bottom one, 
swings it forward. In its 
movement the latter strikes 
an appendage, m, carried by 
the other plate, and thereby 
oscillates a hammer, M, at
tached to the upper of the 
pair which, falling be-
twe"ln two mutually isolated 
IIprings,establishes a circuit. 

In Fig. 4 is shown a side view of the same device, which 
is actuated in precisely the same manner by an abnormal 
thickness of the thread. 

In a machine using four threads, there are, therefore, the 
mechanical disengaging apparatus shown in Fig. 1, four of 
the devices in Fig. 2 to show the breakage of a thread, one 
to show abnormal thickness, and one for bent or badly placed 
needles. Through this combination, the Revue Industrielle 
says, one man can easily attend to four looms. The ap_ 
paratus, we learn, is in use in a large factory near Montar
gis, in France. A Gramme electric machine is here substi
luted for the battery, and supplies a current sufficient for 
100 looms. 

• ••• •  
Phosphate of AIDIDonia for PurifYing Sugar. 

Kuhlmann's process of neutralizing the alkalinity ot su
gar juice by means of phosphate of ammonia, discovered 
some twenty-four years ago, is now being largely applied in 
France, and, to meet the demands, a large factory for the 
production of the phosphate has been established af As
nieres. 

The rich mineral phosphates are reduced to powder, and 
dissolved in very dilute sulphuric acid (5° Baume). The 
acid liquor, clarified by repose and having the excess of sul
phuric acid removed from it by carbonate of baryta, is con
centrated at 20° Baume. and then neutralized by caustic am
monia. Finally, the resulting alkaline solution of phoaphate, 
separated from the insoluble deposits of sulphate of lime, 
etc. , iii mixed with a fresh quantity of ammonia in order t() 
produce a tribasic phosphate, which has the advantage of 

being little soluble. Water is removed by pressure, and the 
substance is immediately packed in barrels. The deposits 
of phosphates of lime, iron, aluminum, etc. , dried, constitute 
an excellent fertilizer, readily assimilable. 

------------� ..... � . .. ------------
The Absorption of Chemical Rays by ehe Sun's 

Atmosphere. 

The absorption, by the solar atmosphere, of chemical rays 
of high refrangibility, has recently been studied by M. Vo
gel. The method employed is that devised and described by 
Bunsen and Roscoe, in their photo-chemical researches. and 
is based on the principle that, between sufficiently extended 

Fig. I.-ELECTRIC KNITTING APPARATUS, 
limits, the equal products of the luminous intensity by the 
duration of the insolation corrf.8pond to equal darkenings 
on chloride of silver paper. As applied by M. Vogel, the 
investigation consisted in obtaining a scale of photographic 
tints, due to the same intensity, with differing durations of 
insolation, and then comparing with these tints those of a 
photographic image of the sun on the same chloride of silver 
paper. 

Designating by 10 and II the intensities of the two points 
of the Bun, t the duration of insolation, i the intensity of 
light acting on the scale, tl and t. the duration of insolations 

Fig. 3. 

M 

Fig 4. 

corresponding to the two tints on the �cale found to be equal 
to those of the two points on the sun : according to the above 
principle, the formulas 10 t - it, and Ilt=it •• are derived, 
whence the ratio of the intensities, 10 and 11 ' is given by that 
of the liuration, tl and t.. Numerically, from these it is 
found that the ray, being 12, and the intensity at the center 
100, at the distances 4, 8, 10, and 12, the intt'nsities are 96, 77, 
51, and 13, 

-----------�.�1.·�14.�------__ __ 

1I0:8,.ON'8 IIIPROVED ClIUCK 1A W. 

It is a well knowu experience, in case-hardening jaws, that 

(APRIL 1 8, 1 874. 
principal peculiarity of wh:ch is a raised seat A, which is 
formed on the face of the jaw on which the wOlk rests while 
turning. Grooves or recesses are cut at the corner cf the 
bite and face of the jaw, rounding the said corner, and thus 
allowing of the use of a Tanite or other emery wheel,by which 
the raised seat may be accurately ground. The work, there 
fore, rests upon the seat, A, and the bite of the jaw only as· 
sumes, it is claimed, a perfectly true position thereon as an 
equal pressure is exerted on the same. Another advantage 
of the groove is that a grinding wheel without a perfect cor
ner is enabled to work accurately, as the edge of the wheel 
projects beyond the raised part into the recess formed by 

the groove. The improved jaw is u�ed in the Horton 
lathe chuck, and appears to be a useful and valuable de
vice. 

Patented August 20, 1873. For furthor particulars ad
drees the E. Horton & Son Company, Windsor Locks, 
Conn. 

-_ .. 
New Mode of Notln� the Direction of the WInd 

at any Altitude. 

M. Waldner, professor of mathematics at Osthofen, 
Germany. while engaged in examining the solar spots 
lome years ago, had his attention attracted to an im
mense number of small white particles which suddenly 
came into view on a casual change in the posiHon of his 
telescope. He at once began investigations, in order to 
discover their nature ; and after continuing his researches 
for some three years, he found that the bodies appeared 
like snow flakes which floated, like the clouds, in aerial 
currents, and existed at differing altitudes. He finally 
determined them to be ice crystals which were driven by 
the winds at the same velocity as the cirrous clouds. 

Mr. J. Francis Anderson has recently devoted his stu
dies to this subject, and he explains the presence of the 
particles by the fact that the vapor of water tends to 
rise in the atmosphere. As it ascends it meets cold 
strata of air, condenses into water, and then freezes 
into solid bodies which are simply snow flakes. In the 
lower portions of our atmosphere, however, there are 
other luminous corpuscles which principally consist of 
organic material. These are easily observable by allow 
ing a beam of sunlight t o  enter a darkened room, or 
may be seen out of doors by simply cutting off the disk 
of the sun with an opaque object. By means of these 
bodies in the inferior strata, and the snow Grystals in 
the upper regions of air, Mr. Anderson considers that 
the direction of the wind may be determined at any alti
tude, even during a cloudless day.. He proposes simply 
to adjust a telescope so as to give distinct vision at two, 

three, or more thousand feet, and to note the direction and 
rapidity of the particles, which will then be clearly seen as 
they cross the field of view. This will give the direction of 
the current which carries them along, and ita approximate 
velocity for whatever altitude the instrument may be ad
justed for. 

• ••• • 
Private Fish C ulture. 

A writer in the N ew York Tribune says tnat one of the 
principal causes why fish culture is not undertaken by 
persons of moderate means is the ' supposition that large 

ponds or rivers are necessary 
to a .  successful business. A 
farm, howeTer, of fifteen or 
twenty acres, with a small 
pond or two, natural or arti
ficial, supplied with water 
from a river or from peren
nial springs, would be all 
that could be desired. Many 
kinds of fish, and especially 
leeches, may be raised with 
considerable profit. Of leeches 
we now import nearly two 
millir.ns annually from Eu · 
rope, at a cost of about $100, -

000. One locality, especially well adapted by Nature for 
the business, is on the east side of the Passaic river, oppo
site the Newark water works, on land sloping to the river. 
Besidell dwellings, outhouses, barns, orchards, etc. , there 
are two pond s supplied with never-failing springs of sweet 
water, and the bottom is the right kind for trout, crayfish, 
or leeches. The Passaic river would furnish food in abun
dance for the young fish. A place having so many natural 
advantages will probably be utilized. 

One reason for mentioning the subject of raising leeches 
is that the supply from all parts of Europe, except Brit
tany, is gradually failing because of the draining of tGe 
marshes of the Danube in Sclavonia and European Turkey, 
all native places of the leech . 

------------�.H .• �1 4. __________ __ 
Dluscarln. 

Muscarin is �risonou8 alka�oid, eJ[tra.c�ed by alcohol Ir�m 
a species of m�m (amamta mU8cana). The most Ill 
terellting feature of mUII.rin is its antagonism to atropin. 
These alkaloids neutralize each other's action on the system 
so perfectly that each can be used as an antidote in case of 
poisoning by the othE!l'. The pupil of the eye, enlarged by 
atropin, is contracted by muscarin. The depression of tem
perature caused by muscarin, injected beneath the skin, is 
counteracted by a similar application of atropin ; and th6 
heart of a frog, that has ceased to beat from half an hour to 

the relative positions of the metallic particles change more an hour, under the influence of muscarin, has been restored 
or 1MS, so that it is almost impossible, without grinding, to to a.ctivity by atropin. Possibly ,\uinine sustains a similar 
hold work perfectly true. To overcome this difHculty, the relation to the poison inducing intQrmittent fever that atro
new patent jaw, herewith illustrated, has been devised, the . pin does to muscarin. 
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THE AIIIIONIA ICE-IIAKING PROCESS. 

We present herewith an engraving of an apparatuB for 
making ice and producing cold, exhibited by Messrs. VMS 
and Littmann at the Vienna Exposition, in which, as in the 
well known system of Carre, the vapor of ammonia is the 
congealing agent. The normal volatility of ammonia, in 
both machines, is increased by removing the vapor as quick. 
ly as it forms. The apparatus consists of the boiler, a, con
denser, b, gash older, c, ice box, d, the absorption cylinder, e, 
the temperature exchanger, f, the cooler, g, and the pump, 
h. The boiler, a, is first half filled with solution of ammo
nia, which is caused to evaporate by the application of heat, 
and the gas thus formed is forced through the pipe, i, into 
the worm pipe of the condenser, b, and 
from there through the pipe, 2, into the 
gasholder, c. From the gasholder the 
gas is conducted by the pipe, 3, to the 
�alve on the top of the ice box, d, which 
is in connection with the worm pipe in
side the ice box. 

At the commencement of the operation 
this valve is kept shut ; but as soon as the 
gas has attained a pre�sure of eight to ten 
atmospheres , it is slightly opened . The 
gas, on its passage through the worm 
pipes of the condenser (which are always 
surrounded by cold water), is condensed, 
and the liquid passes through the valve 
to the worm pipes in the ice box, where 
it again commences to evaporate, taking 
up at the same time heat from the folu
tion of chloride of calcium, in which the 
worm pipes in the ice box are submerged . 
This absorption of heat so lowers the 
temperature of the solution of chloride 
of calcium as to render it capable of turn
ing the fresh �ater contained in the ice 
cases to ice. 

The ammonia, which has been volatil
ized again in the pipes of the ice . box, 
passes through the pipes, 4, to the absorp ' 
tion cylinder, E, and, at the eame time, 
the weak solution of ammonia, which has lost the gas by 
heat, pa�ses out of the boiler by the pipe, 5, into the ex
changer, f, through the cooler, g, into the absorption cylin 
d er, e, where it absorbs the gas which comea from the ice 
box, and from

' 
these it is pumped back by the pump , 7, into 

the boiler to be again heated. When the machine is work
ing the valve on the ice box must be opened just sufficiently 
far to allow the gas to escape, but not to allow the pressure 
to fall , and the valve between the cooler and the absorption 
cylinder must be so regulated as to admit the proper quanti. 
ty of the weak �olution from the boiler as will absorb the 
gas from the ice box. A machine for making 200 1bs. of ice 
per hour requires a two horse engine to drive it.-Iron. 

.. ... . 
IIIPROVED STEAII PlJIIP. 

The many and di;ersified uses of the Niagara pump are so 
well known that is hardly necessary to allude to them in any 
detail. Briefly, the machine will pump water-hot, cold, 
fresh, salt, clean, or muddy-sirups, beer, acids. molasses , 
or other heavy fluid . It ill especially 
adapted to the feeding of steam boil
ers and supplying of tanks, and is use
ful in sugar refineries, tanneries, oil 
works, and manufactories generally. 
Finally, it is well suited for the drain
age of mines, quarries, low lands, and 
for wrecking purposes. 

The main feature of the improved 
form of the machine, as represented in 
our engraving, is the simple steam 
valve. This appliance, as formerly 
used in the pump, consistEl'i of an aux
iliary elide valve and steam cylinder, 
and a slide valve operated by the latter. 
At present this has been simplified so 
that only one circular balanced valve 
is employed, working on centers packed 
with rings, and operated directly from 
a tappet on the main piston rod. The 
apparatus can be run so slow that the 
molion of the piston rod will be hardly 
perceptible, and then again as swift as 
desired, without fsar of having the pis
ton strike the heads of the cylinder. 

By a simple device. the steam ope
rates the valve when running slow ; and 
when working fast, the momentum of 
the piston opens and closes the valve ; 
so that at 8ny speed there will be in
variably a full port of steam for the 
return stroke before the piston arrives 
at the end of its course, the conD�ion 
between piston and valve bImg( di
rect. 

The parts are cast separate to pro
vide for the replacing of breakages, 
which may occur by accident or frost, 
at small expense, and the makers add that the fewness of 
the various portions enables them to furnish a machine of 
excellent material and the best possible workmanship at a 
low figure. 

For further particulars address Mess1'l!. Hubbard & Aller, 
93 to 97 Pearl street, Brooklyn, N. Y. 

DR. BROWN SEQlJARD ON NERVE FORCE. 

Dr. Brown Sequard has recentiy concluded the admirable 
series of lectures which he has been delivering in Boston. 
Some weeks since we gave a resume of the Initiatory dis
courses, on the subject of nerve force ; and we continue our 
abstracts, with reference to the very curious and instructive 
topic of 

NERVE DERANGEMENTS. 

A great many dlsorde1'l! in our system, says Dr. Sequard, 
may result from the stoppage or arrest of the activity of cer
tain cells of gray matter. Tetanus or lock jaw is a convul
sive affection which can be checked immediately by certain 
influences coming from certain parts of the system. When 
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morbid activity. For there are clear cases in which tholle 

affections have been cured by such irritation. Those altera

tions of cells that were producing an arrest of the power of 
sight or paralysis have been submitted to an irritation of parts 
of the skin or ohome viscus, and the irritation, going to the 
morbid part and producing a change in the activity of those 
cells. has cured the disease. 

Referring to paraly�is, the lecturolr said that the malady is 
considered to result from a cessation of activity of a part of 
the brain from disease, destroying some particular portion. 
According to this view the destruction of the part of the rrura 
cerrori or pon� varolii necessarily should l'roduce a paralysis 
in some muscles of one half of the body : but such is not 

the case, for the paralysis may exist in 
the same side of the body where the 
disease is or on the opposite side, or the 
pon8 varolii may be destroyed without 
any paralysis at all supervening. Paraly
sis really appears only from an irritation 
which starts from a place where the 
disease is and acts upon parts at a dis
tance so as to modify them. 

THE DOUBLE BRAIN. 

One half of the brain is sufficient for 
all the functions of the two halves of 
the organ. There is no question that it 
is our habit of making use of only one 
side of the body that consigns to one half 
of the brain-the right side-the faculty 
of expressing ideas by speech. If we de
velope both sides of our body equally, 
not only would there be the benefit that 
we could write or work with the left hand 
as well as with the right, but we should 
have two brains instead of one, and 
would not be deprived of the power of 
speech through disease of one side of the 
brain. 

The nervous system is not essential to 
the existence of muscular contraction or 

IMPROVED AMlIONIA ICE·MAKING MACHINE. irritability. Professor Bernard, of Parif', 
has found that woorari poison a�ects the 

produced by strychnin, insuffiatiDg air into the lungs stops 
t.he coDvulsions ; a similar result is caused by carbonic acid or 
a current of galvanism. In brief the mechanism of the ar
rest of convulsions in tetanus is just the same as the me
chanism of the arrest of the heart in the case of galvaniza· 
tion of the par 'l!agum of the neck. Similarly an irritation 
of almost any part of the skin may prevent epilepsy. In 
the case of anaura starting from a limb, a ligature around 
the latter (by irritating the nerves of the skin and sendiDg a 
current toward the brain, changing the state of the cells 
there) serves to prevent an attack. There are many cases of 
epilepsy that have been cured by accidental injury. 

Another kind of s(.oppage or arrest of the activity of cells 
oonsists in the arrest of the morbid activity of the brain. In 
cases of insanity,a large number of patients have been cured 
suddenly by means of irritation of the skin, that was either 
accidental or employed by a physician. A patient in a luna. 
tic asylum met another one who struck his head and broke 
the cranium on the right aide. The brain oozed out ; a good 

motor nerves in muscles so that the conductors which unite 
the brain with the muscles become paralyzed while the 
muscles remain active. Dr. Sequard, however, doubts - that 
the woorari acts upon the parts within the sheath of the 
muscular fibers. and hence ntlrve power may possibly remain 
therein. 

SEPARATION OF A NERVE. 

It is wel l known that, if a nerve has been divided, after 
four days it loses its power. The muscles, however, remain 
perfectly active, and we can produce contraction in them. 
Unfortunately, here, also, there is an element of nerve tissue 
which is inside of the nerve sheath, and it is not known 
whether it has lost its power or not. In the case of two de
capitated men, the lecturer said that he had made an ex
periment of cutting off the arms. He found, after thirteen 
and a half hours in one case and fourteen hours in the other 
case, that all signs of life in the limbs had disappeared. Up 
to that time, either galvanism or a shock produceil by a blow 
with his arm or a paper cutter caused the muscles to respond 

to the irritation. He then injected 
the blood of a man into one of thos8 
arms, and the blood of a dog into an
other. In both cases local life was 
restored in those arms. The muscles 
became irritable again, and the 
strength of contraction was extreme
ly powerful. Indeed, in the arm in 
which the blood of the man had been 
injected, the power was immense. 
It was greater certainly than during 
life. There was therefore a return 
of muscular irritability after it had 
disappeared and nervous excitability 
had not come. The nerves remained 
quite dead. Therefore it seemed 
quite clear that the muscular irrita
bility depended upon nutrition by 
blood and the oxygen in it. Th e 
blood injected was richly charged 
with oxygen and that was the reason 
why the muscular irritation became 
so great. 

THE JOHN HARDICK NIAGARA STEAM PUMP. 

Long ago, said the speaker, I had 
discovered that light can affect the 
iris of the eye, even when it has 
been removed from the body. The 
eye of an eel had been removed from 
the body for sixteen days and kept at 
a temperature of about 36° to 40° 
Fah. But he found that, although 
the eye was in almost complete pu
trefaction, the light still acted as an 
irritant of muscular fibers. There it 
was impossible to admit that there 
was nervous action. The muscular 
fibers themselves were considerably 
alter€d. Still they acted. 

deal of it was lost, and the patient was cured of his insanity 
and epilepsy. Other affections of the brain, snch as amau
rosis or paralysis, may be cured suddenly, sometimes with
out any cause that we can find, but with good ground cer
tainly to believe that an irritation has acted which has pro
duoed 8. change ill the celli of the brain and dismissed their 

THE HEART AND THE NERVOUS SYSTEM. 

It has been questioned whether the thermical movements, 
such as that of the heart, depend upon the nervous system. 
It has been found that, 48 hours after the heart has been 
separated from,the chest of a dog,it continued to beat. There 
ill recorded the case of a man at Ronen in . whom the heart 
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was found to beat for thirty-six hours after the death of the 
body by decapitation_ There is therefore a possibility of 
long persistence of life in those organs. And the great ca.use 
why we see those organs stop at death so quickly is that the 
phenomena of arrest of their activity have taken place at the 
time of death. 

MOTION WITHOUT NERVE FORCE. 

A very singular fact is that movements, voluntary in ap
pearance, can exist without nerve force, and Dr. Sequard re. 
lated the following remarkable case : 

" I was called," he says, " to see a patient who was indeed 
no more a patient ; he had died before I reached him. I 
was told that he was making certain movements, and his 
family and friends all thought him alive. I examined him 
aud found tbat he was certainly dead without any chance of 
returning to life, at least according to our very limited 
knowledge. I found that he was performing slowly move· 
ments tbat he had been performing with great vigor before I 
came. He would lift up his two arms at full length above 
his face, knit the fingers wgether as in the attitude of prayer, 
then drop the arms again and separate them. The move · 
ments were repeated a good many times with leiS and less 
force, until at last they ceased. There was no trace of sen
sibility anywhere, no reaction to the operation of galvanism 
or burning anywhere, as I had to make use of these means 
to sat1sfy the family. A needle was pushed into the heart 
as there was no danger from this experiment, a certain 
phyFiologist having, for the lDere sake of showing what the 

Japanese had done that way, introduced one many times into 
his heart. The needle introduced showed that the heart 
of my cholera patient did not beat. " 

Dr. Dowler of New Orleans has amputated limbs from 
cholera patients after death, and lIas found that the memo 
llers amputated continued to move after having been sepa· 
rated from the nervous centers ; so that, if there were nerve 
force acting, then-it was nerve 'force existing in trunks or 
nerves and not the nerve force that comes from the will. 

The lecturer then proceeded to give several curious in. 
stances of movements apparently voluntary but really with. 
out the control of the person. One ease was of a young 
lady in Paris who every Sunday at ten o'clock ascended a bed, 
and, putting her back on the top of the edge or border of the 
bed, took an attitude of prayer and began to address prayers 
to the Virgin Mary. Sae continued in that attitude, fixed 
like a st&tue, except that her chest continued to move and 
her heart to beat ; her lips were giving utterance to sounds 
All the other parts of the bo ly were absolutely motionless. 
This was a feat that you could not perform on level ground. 
Standing rigidly on tiptoe, even without shoes, is an utter 
impossibility, beyond a short ti:nE.'. Sometimes a movement 
forward is made, sometimes backward, and often rotary mo· 
tions take plar,e. T wo cases of the last mentioned class hap
pened in persons who exhibited their strange contortions 
standing on their heads. A girl who had received a severe 
blow on the head had a rotary movement on that account. 
She knew well what was the matter with her, and had come 
to be able to prevent any bad effect of it. If she wanted to 
go in a contrary direction, she turned herself in a direction 
almost at right angles to it, and the irregularity of her move. 
ment brought her to the right place. 

Passing to another branch of his subject, Dr. Sequard pro
ceeded to show that the 

CENTRAL NERVOUS SYSTEM 

has power to act on all regions of thtl body through the 
medium of .he vaso-motor system, which is :capable of di
minishing the size of blood vessels and thus regulating cir
culafon ; also, that a suspension of the activity of the vaso 
motor nerves produces a passive dilatation of the blood ves
sels with increased afilux of blood. Increased circulation in 
any part of the body may be due to chemical rrocesses,going 
OIl in the tissues, which attract the blood into the ve8Bels 
supplying ;;he tissues in question. Professor Draper of 
New York has shown that these chemical changes do cause 
an increase in the rapidity and am'1unt of circulation. And 

such chemica.l force the lecturer believes to arise from a di. 
rect transmutation of nervous force. The circulation depends 
more on the general tissues of the body, and much lesI on 
the heart, than is commonly supposed_ Indeed it may be 

said that the heart is formed by the circulation instead of 

t>ice versa. The curious rapidity with which an engrafted 

organ will not only grow to its stock,but will show evidence 

of partaking in its circulation, should be remembered irJ esti 

mating the CRUSBS of the latter. The lecturer told an anec

dote of his engrafting a cat's tail on a cock's comb. 
Another i nfluence belongs to the nervous system, which is 

that it regulates the nutrition, secretion, and other functions. 

It is not essential to nutrition, thou2'h it is of great use. 

THE POWER OF THE MIND OVER THE BODY 

through the nerve force is infinitely greater than most of uS 

can imagine, in extent and variety. Mesmerism, animal 

magnetism, the Od force, Perkins's tractors,-a11 these have 

some ground in Nature, that ground being simply the im· 

mense power of the imagination on the body. John Hunter 

made Rome c\lriou8 experim"lnts in willing pain into a part ; 

he failed, however, to will the attacks of his gout into his 

great toe, though he tried to do it. Swedenborg,though sub

ject to illusions and hallucinations, had an equally clear 

vie w of the way in which the brain can convey various k inds 

of sensation, etc , into any part of the body. Bennett of 

Edinburgb. tells of a man whose sleeve was ca.ught in a hook ; 

the man, thinking his arm was pierced, suffered excruciating 

pain un�il he was extricated. As for mesmerism, the senses 

are exquisitely exalted ; but the feat of reading a watch 

placed out of sight may be (p�rha.p9) explained by the ob
ecure faculty we pOBsese of estimating the lapse of time,even 

in sleep. The convullJionnaires of St. Medard suffered 
themselves to be trampled under foot in the most shocking 
way without feeling pain ; this is one instance of the sup. 
pression of feeling by mental influence, of which the mes
meric anresthesia is another example. 

The secretions are arrested or made active by nerve irJflu 
ence. Nursing mothers who give way to anger or other 
emotions poison their own milk, whereby the infant's health 
is often injured for life, if he be not killed outright. The 
bowels are purged by bread pill (as was once proved on a 
large sca.le by the Emperor Nicholas) provided people are 
told they are to be purged ; eighty out of one hundred hos
pital patients have been vomited by a neutral remedy, when 
told " there had been a miBtake made and they had all taken 
emetics, " Much sea sicknE.'ss would be avoided if people 
could be made to believe they were not going to have it. 
The stigmata, or marks of th'l nails on the Saviour's hands 
and feet,have been plainly eeen to appear on the correspond
ing portions of the bodies of certain of his more devout fol
lowers, among whom St. Francis of Assisi must be specially 
named. Yet ought we DOt to lose from our sight the possi. 
bility that these occurrences, however unquestionable they 
be, are yet simply owing to an actloa of the imagination, 
whereof a notable instance is re.lated upon authority of 
great weight : A mother saw a window lash descend with 
violence upon her liitle child's fingers, whereupon she her. 
self -was instantly seized with extreme pains in her own 
fingers which did afterwards swell and inflame in such a 
manner that she was long in being cured. The fakirs of 
India are sometimes able to divest themselves of the signs of 
life-respiration and circulation being stopped and bodily 
temperature lo wered-for months continually. This well at
tested fact becomes less strange in view of the fact, once ob
served by the lecturer in his own laboratory, where a dog 
remained several months after death irJ a temperature from 
40° to 60° without undergoing putrefaction ; here is evidence 
of a power to arrest metamorphosis, even when the volun. 
tary, and indeed all, the motions are at an end. The pairJ 
of toothache vanishes at sight of a dentist's cbair ; neu· 
ralgia once disappeared as the lecturer was about to enter 
on an operation for its relief ;  most functional, and even 
some organic, affections (as dropsy) may be cured by giving a 
patient the idea that he is to be cured ! and the well at· 
tested list of modern miracles is in the same ca.tegory of 
facts. 

Nervous force is generated through the blood ; it results 
in this case from a transmutation of chemica.l force. It is 
accumulatfd by rest, but too prolonged rest stops its pro
duction, and an anremic condition, with degeneration,occurs. 
Too prolonged action of a part or organ doe!! the reverse, 
in producing congestion and the diseases incident to con
gestion. The principal rule of hygiene is deducible from 
these principles : It is,not to draw blood by exertion to one 
part of the nervous system alone, exclu�ive of the rest. 

We may not despise the doctors, but must attend to cer· 
tain cautions, which are summed up in one, as follows : We 
ought not to spend more than our means allow. We ough t 
also to use all of our organs pretty equally_ Regularity in 
the time of meals, sleep and ext'rcise must be acquired ; if 
it is not natural to us, it must be gained by habit. 

------------4.� . •  ' �  . •• �------__ ___ 

IN THE LABORATORY WITH AGASSIZ . 

BY A FORKER PUPIL. 
It was more than fifteen years ago that I entered the la

boratory of Professor Agassiz, and told him I had enrolled 
my name in tbe scientific school as a student of natural his
tory. He asked me a few questions about my object in com· 
ing, my antecedents generally, the mode in which I after
wards proposed to use the knowledge I might acquire, and 
finally, whether I wished to study any special branch. To 
the latter I replied that, while I wished to be well grounded 
in all d6\partmonts of zoology, I purposed to devote myself 
specially to insects. 

" When do you wish to begin ? " he asked. 
" Now," I replied. 

• 

This seemed to please him, and with an energetic ' very 
well," he reached from a shell a huge jar of specimens in 
yellow alcohol. 

" Take this fish," said he, " and look at it ; we ca.ll it a 
hremulon ; by and by I will ask what you have seen." 

'Vith that he left me, but in a moment returned with ex· 
plicit instructions as to the care of the object entrusted to 
me. 

" No man is fit to be a nat\lralist," said he, " who does not 
know how to take ca.re of specimens. " 

I was to keep the fish before me in a tin tray, and occa.· 
siona11y moisten the surface with alcohol from the jar,always 
taking care to replace the stopper tightly. Those were not 
the days of ground glass stoppers and elegantly shaped ex· 
hibition jars ; all the old students will recall the huge neck
less glass bottles with their leaky, wax-besmeared corks,half 
eaten by insects and begrimed with cellar dust. Entomology 
was a cleaner science than ichthyology, but the example of 
the Professor, who had unhesitatingly plunged to the bottom 
of the jar to produce the fish, was infectious ;  and though 
this alcohol had " a very ancient and fishlike smell," I really 
dared noi show any aversion withirJ these sacred precincts, 
and treated the alcohol as though it were pure water. Still 
I was conscious of a passing feeling of disappointment, for 
gazing at a fish did not commend itself to an ardent entomo
logist. My friends at Rome, too, were annoyed, when they 
discovered that no amount of eau de Oologne would drown 
the perfume which haunted me like a shadow. 

In ten minutes I had seen all that could be seen in t)lat 
fish, and started ill search of the Profes80.�. whQ bd how· 
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ever left .the museum ; and when I returned, after lingering 
over some of the odd animals stored irJ the upper apartment, 
my specimen was dry all over. I dashed the fluid over the 
fish as if to resuscitate the beast from a fainting fit, and 
looked with anxiety for a return of the normal sloppy ap
pearance. This little excitement over, nothing was to be 
done but to return to a steadfast gaze at my mute companion. 
Half an hour passed,-an hour,-anuther hour ; the fish be. 
gan to look loathsome. I turned it over and around ; looked 
it in the face,-ghastly ; flOm behind, beneath above, side· 
ways, at a three quarters' view, j ust as ghastly. I was in 
despair ; at an early hour I concluded that lunch was neces 
s&ry ; so, with infini�e relief, the fish was carefully replaced 
in the jar, and for an hour I was free. 

On my return. I learned that Professor AgasBiz had been 
at the museum, but had gone and would not return for sev. 
eral hours. My fellow students were too busy to be dis
turbed by continued conve'Bation. Slowly I drew forth that 
hideous fish, and w.ith a feeling of desperation again looked 
at it. I might not use a magnifiying glass ; Instruments of 
all kinds were interdicted . My two hands, my two eyes, 
and the fish : it seemed a most limited field. I pushed my 
finger down its throat to feel how sharp the teeth were. I 
began to count the Bcales in the different ron, until I was 
convinced that that was nonsense, .At last a happy thought 
struck me-I would draw the fish ; and now with surprise 
I began to discover new features in the crsature. Just then 
the Profpssor returned. 

" That is right," said he " a pencil is on 3 of the best of 
eyes. I am glad to notice, too, that you keep your specimen 
wet and your bottle corked. "  

With these encouraging words, he-added : 
.. Well, what is it like ? " 

. 

He listened attentively to my brief rehearsal of the struc. 
ture of parts whose names were �till unknown to me : the 
fringed gUl arches and movable operculum ; the pores of the 
head , fleshy lips and lidless eyes ; the lateral line, the spinous 
fins and forked tail ; the compressed and arched body. When 
I had finished, he waited as it expecting more, and then, 
with an air of disappointment : 

" You have not looked very carefully ; why," he continued 
more earnestly, " you haven't even seen one of the m�st 
conspicuous features of the animal, which is as plainly be
fore your eyes as the fish itself ;  look again, look again ! "  
and he left me to my misery. 

I was piqued ; I was mortified. Still more of that wretched 
fish ! But now I set myself to my iuk with e. will, and dis· 
covered one new thing after another, until I saw how just 
the Professor's criticism had been. The afternoon passed 
quickly ; and when towards its close, the professor in. 
qllired : 

" Do you see it yet ?" 
" No," I replied , " I  am certain I do not, but I see how 

little I saw before. " 
" That is next b�st," said he, earnestly, .. but I won't hear 

you now ; put away your fish and go home ; perhaps you 
will be ready with a better answer in the morning. I will 
au.mine you before you look at the fish. " 

This was disconcerting ; not only must I think of my fish 
all night, studying, without the object before me, what this 
unknown but most visible feature might be : but also, with
out reviewing my new discoveries, I must give an exact ac
count of t.hem the next day. I had a bad memory ; so I 
walked home by Charles River in a distracted state, with my 
two perplexities. 

The cordial greeting from the Professor the next morning 
was reassuring ; here was a man who seemed to be quite as 
anxious as I, that I should see for myself what he saw. 

" Do you perhaps mean," I asked , " that the fish has sym 
metrical sides with paired organs r " 

His thoroughly pleased " of course ! of couTse ! "  repaid 
the wakeful houra of the previous night. After he had dis· 
coursed most happily and enthusiastically-as he alwaYI 
did-upon the importance of this point, I ventured to ask 
what I should do next. 

" Oh, look at your fish !"  he said, and left me again to my 
own devioes. In a little more than an hour he ret urned and 
heard my new catalogue. 

" That is good, that is good !"  he repeated ; " but that is 
not all ; go on ;" and so for three long days he placed that fish 
before my eyes, forbidding me to look at anything else, or 
to use any artificial aid. " Look, look, look," was his re
peated injunction. 

This was the best entomologica.l lesson I ever had,-a les· 
son whose influence has extended to the details of every 
subsequent study ; a legacy the Professor has left to me, as 
he has left it to many others, of inestimable value, which we 
could not buy, with which we ca.nnot part. 

A year afterward, som.e of us were amusing ourselves 
with chalking outlandish beasts on the museum blackboard. 
We drew prancing starfishes ; frogs in mortal combat ; hydra. 
headed worms, stately crawfishes, standing on their tails, 
bearing aloft umbrellas ; and grotesque fishes with gaping 
mouths and staring eyes. The Professor came in shortly 
after, and was as amu • ., any at our experiments. He 
looked at the fishes. 

"Hremulons, every one of them," he said ; " Mr. -- drew 
them." 

True ; and to this day, 'if I attempt a fish, I ca.n draw 
nothing but hremulons. 

The fourth day, a second fish of the same group was placed 
beside the first, and I was bidden to point out the resem
blances and differences between the two ; another and an
other followed, until the entire family lay before me, and a 
whole legion of jars covered the table and surrounding 
bh\jlvell ; �he odor had become a pleasallt perfume : and even 
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now, the sight of an old, six inch, worm-eaten cork brings 
fragrant memoriss. . 

The whole group of hremulons was thus brought In re
view ; and, whether engaged. upon the dissection of the in
ternal organs, the preparation and examination of the bony 
framework or the description of the various parts, Agassl.z' 
training in

'
the method of observing facts and their orderly 

arrangement was ever accompanied by the urgent exhorta
tion not to be content with them. 

" Facts are s tupid things," he would say, " until brought 
into connection with some general law." 

At the end of eight months, it was almost with reluctance 
that I left these friends and turned to insects ; but what I had 
gained by this outside experience has been of �reater value 
than years of later investigation in my favorIte groups.
Every Saturday. 

England, the oarrying trade on our lakes was, to a great 
extent conducted. by screw vessels. Already in 1843, the 
Errcss�n line of screw steamers was in full operation be· 
tween Philadelphia and Baltimore, running through the 
Delaware and Chesapeake canal, seriously damaging the 
freight business of the Philadelphia and Baltimore Railroad 
Company. 

Permit me to add that the sum which you mention in 
your biographical notice, a8 having been awarded to Sir 
Francis P. Smith, was paid at. a recent period, and divided, 
in various proportions, among several (I believe seven) paten. 
tees who had in the meantime obtained patents for modifica
tions of detail which the Admiralty desired to avail itself of. 
It is scarcely necessary to mention that Captain Ericsson 
received a fraction of the sum paid by the British Govern· 
ment. C. H. DELAMATER. 

New York city. 
_-.::_---....... , . ... . _------

The Attracllon of' the Sun and the Earth. 

To the Editor of the &ientific Ameriean: 

The Scre_ Propeller. It appears that some of your correspondents are still in 
doubt about the exactness of the data in rAgard to the size To the Editor of the &ientific .American : 

1 . . . and density of the sun and earth, and their consequent re a· Having been intimately connected With the llltr?ductlO? of 
tive attractions, as established by astronomy. I made some screw propulsion in the. U nit�d �tates, t�e blOgraphICal 
rema.rks on this subject in your issue of February 7 (page 84, notice of Sir Francis PettIt Smith, m y?ur Issue of �arch 
cunent volume) wherein I pointed out the impracticability 

7, 1874, induces �e to p�esent the foll.oWlllg statement - . ,')f t}le proposition of Mr. Slaughter, who wished to find by Francis P. Smlth obtamed a. p�tent m Engla�d. dated May 
ihe 'balance how much a few tuns weight would increase or 

31 , 1836, for a p�opeller conSIsting of a con�muous . screw, 
diminish in -gravity at certain hours, and I mentioned Herformed and applted as sc.own by the , ngravlllg WhICh ac-
schel's method of illustrating the variation of terrestrial atcompanies your biographical sketch referred to. John 
traction from the equator to the poles by a spring balance. Ericsson obtained a pate?t . in England, dated July 13, 
After this communication, a corresFondE>nt (Captain Erics -

1836, for a propeller CO?SIstmg ?f several bla�es o� seg-
son) communicates that he has constructed an apparatus for ments of a �crew, th� t';Ist of whIC� was determmed .m ac-
measuring these change�, consisting of a heavY. iron globe cordance .wlth the prmclple new unIversally adopted m the 
floating in mercury, and Mr. Slaughter now proposes a spring constructlOn of scre,,: pro�el!ers. . .  . .  . balance with a mirror attached. In regard to the first con-That Ericss.o? carfle� hIS mventlo� mto practI� ImmedI-
trivance, I must remark that a 1ioating object is identical ately after havI�g obta�ne? a patent m England �ll 

,
be seen 

with a lever scale, as the liquid balances the floating body, from the followlllg notice �. the London �eC7tamC8 Maga. and any change in the gravitation will equally affect both ; zine, June 3, 1837. vol. XXVll. , r· 130, relatmg to the screw 
so that such an apparatus would show no change whatsoever, steamer Francis B. Ogden ;

, . even when transported to the moon or to Jupiter. It is, 
" Captain Ericsson's New PropeUer.-The A�erican packet 

therefore, not in the least surprising that Captain Ericsson, ship Toronto, of 630 tuns burden, and drawmg 14 feet 6 according to his own showing, had no results. In regard to inches water, was on Saturday last towe� dow� the Tha�es a spring balance with a mirror, this might show differences at the rate of full 4t knots an hour, agaInst W1?d and tIde, of attraction, but could not possibly be delicate and reliable by an ex.p�rimental ·st.eambo�t called the FranCiS B. Ogden. enough for purposes of measurement, being affected so strongWe subJOIn a copy, WIth whICh we were favored, of the cer· ly by other causes as to be unfit for such delicate measure tificate given by the pilot and mate of th? Toron:o, of the menta as the minute changes in gravitatlon in question. performance of the Francis B. Ogden on thIS occaSlOn : The best method is with the pendulum, by watching the 
" , Packet ship Toronto, in the Thames, May 28, 1837 : changes in the periods of its oscillations at different hours 
'" We feel pleasure in certifying that your experimental of the day and night ; but with what standard can we com

steamboat, the Francis B. Ogden, has this morning towed pare it, as all pendulums will be equally affected � Fortu . 
our ship at the rate of 4! knots an hour through the water, nately we have au equivalent instrument, of which the os-
and against the tide. ciIlations are not affected by gravity, and which is thus in-

(Signed) " K  Nasbby, Pilot. dependent of changes in the same. I refer to a good, well 
" H. R. Hovey, Mate. compensated chronometer, in which t1e maSR of the balance 

" To Captain Ericsson." 
Bennett Woodcroft, in his celebrated work on steam navi

gation, published in London, 1848, thus :eotices the Robert 
F. Stockton, the second vessel built in England propelled by 
Ericsson's screw propeller : 

" On the 7th of July, 1838, a new iron vessel, built by 
Messrs. Laird & Co . , of Birkenhead, and fitted with a screw 
propeller, was launched into the Mersey. This vessel was 
c()nstructed for Captain Stockton, of the .American navy, 
who has been already mentioned, and consequently received 
the name of Robert F. Stockton. To the kindness of Mr. 
John Laird I am indebted for the drawing of this vessel, as 
she was rigged. for her first voyage acrolls the Atlantic ; and 
from one of the scientific journals already quoted the follow
ing particulars : Several experinIente have been made with 
her (the Robert F. Stockton), the results of which appear 
very satisfactory, both in relation to the application of the 
propellers to inland and to ocean navigation ; and these ex
periments derive additional weight from the fact of their 
having been performed and approved of in Liverpool, the 
great emporium of shipping and commerce. 

"The Robert F. Stockton left England for the United States 
in the beginning of April, 1839, under the command of Cap
tain Crane, of the American merchant service, a most intre 
pid sailor. His crew consisted. of four men and a boy 

" Captain Crane made a forty days' passage, under sail 
only ; and for his daring in thus crossing the Atlantic in this 
small vessel, he was presented with the freedom of the city 
of New York. 

" Prior to Captain Ericsson leaving this country for Ame
rica, he had built, for Mr. John Thomas Woodhouse, an iron 
screw propeller vessel to run as a passenger boat on the 
Ashby de la Zouch canal. 

" She was named the Enterprize ; her length is about 70 
feet, beam 7 feet, and her engines about 14 horse power ; 
her speed, where the water is wide and deep, is from 9 to 
10 miles an hour. 

" She was delivered and commenced to run on that canal 
in the middle of the month of August, 1539 ; and having run 
during a seaeon without being profitable. she was then used 
as a steam tug on the Trent and Mersey, for a certain coal 
traffic, with great success. "  

Mr. Woodcroft adds (see p .  102 o f  the work referred to) : 
" It will thus be seen that Captain Ericsson accomplished 
for the screw propeller in America and in England what 
Fulton aid for the paddle wheel in the former and Bell in 
the latter country, namely, its practical introduction." 

The history of the introduction of steam navigation in 
the United States shows that, several years before screw 
propulsiOn ba<i �S8uroe!l any l)ODllIl"Tcte.l importaPce in 

wheel and the elasticity of the spiral spring are substituted 
for the weight of the pendulum and its gravitating tendency. 
If tberefore a criterion of the solar and lunar attraction is 
judged desirable, all we have to do is to compare the oscilla. 
tions of the pendulum of a regulator with those of the bal
ance of a cbronometer, at different hours of the day and 
night. At those hours when gravitation is less by solar or 
lunar attraction, that is, when the sun or the moon crosses the 
meridian, the penEiulum clock must be found to move more 
slowly, making the seconds longer, going behind the chrono
meter, and indicating less than 3,600 seconds for the hour as 
recordfid by the chronometer. When the sun or moon is 
in the meridian of the antipodes, the opposite effect must be 
observed. These results differ from the ocean tides, which 
rise equally at the two periods. 

I intend making these observations shortly on an astrono
nomical pendulum clock driven by electricity, of which the 
weight attached to the pendulum is unusually large. I will 
commu nicate the results, if any are obtained worthy of no-
tice. P. H. V ANDER WEYDE. 

New York city. 
. . • . . 

Calming the Sea by Means of' 011. 
To the Editor of the &ientijio American : 

The communication on page 212 of the current volume of 
your journal interested me very much. I have read of a 
whale ship in distress being lightened of a part of her cargo 
of oil by pouring it overboard, and the sea, for some distance 
around the vessel, became comparatively smooth. The 
writer when a boy, living on a farm in Vermont, remembers 
that, in making maple sugar (by boiling the sap in deep cast 
iron kettles, as the custom then was), we had a small piece:of 
fat pork, held in the end of a stick ; and whenever the sirup 
foamed and would be in danger of boiling over, we dipped 
the pork in the sirup.and the foaming would cease instantly. 
Some years ago we owned. a small hoisting engine that we 
could do no work with on aecount of foaming in the boiler. 
By advice of a boiler maker we forced a small quantity of 
lard oil in it and the cure was complete. It was only neces
sary to force in about two tablespoonfuls once or twice a day 
to keep things perfectly quiet inside. 

Hartford, Conn. JOHN MCCLAY. ------------............ �.------------
The ElectrO-Capillary Machin e. 

10 the Editor of t7w Scientific Ameriran: 

La Nature erroneously describes this motor, illustrated on 
page 195 of your current volume,as a French invention. The 
original deSCription of the machine may be found in P,lggen
dorff's Annalen, 1873, vol. 149, pp. 546 to 561. The machine 
WlJ,tl invented 1>1 Gabriel LipproaIlD, student in the labol'11oto-

245 
ry at Heidelberg ; and it was built by the instrument maker 
Jung, at Heidelberg. . .  

This very interesting machine works economlCally WIth 
feeble currents. It ran once c9ntinuously five days and 
nights by t1e current of one single Daniell. T�e power of 
any electro ·capillary motor is independent of Its volume. 
being proportional to the variation of the surface of conta?t 
of the two liquids. If S be the variation of the surface (In 
square meters) of contact under one Daniell, then the work of 
the machine '\\ ill be (S+lOO) kilogram meters for each 
stroke. 

Iowa City, Iowa. G. HINRICHS. 
------------... � .. � . .  -------------

The Beech Blight. 

To the Editor of the &ientijic American : 

In your iSBue of March 28,Mr. Jacob Stauffer calls a:tention 
to an article in the Science Record for 1874, on the bhght re
cently observed on beech trees in Westphalia, and states that 
he had noticed the same thing as early as the summer of 1857. 

I can go farther back still. In the fall of 1838, I noticed the 
same white cotton-looking insect on beech trees in Lapeer 
county, Mich. , presenting the wavy undulating motion m��
tioned by your correspondent. I asked one of the natIve 
Indians, who was present at the time, what ihey were ; and 
he said that they were called " me mes. " 

New York city. EDWIN LEACH. 

Thc Emeral d Mines of' Muzo. 

Within four days' journey from Bogota, a French company 
has been enjoying a monopoly for the last ten years of all the 
emeralds found in the neighboring mines, and indeed of all 
the emeralds found in Columbia. The lease expires shortly. 
and the govEernment think theycan get better terms in tbe open 
market for a fresh contract, than by granting a renewal to 
the present leaseholders. The annual payment now is 14,700 

dollar�, for which the government bound themselves to pro
hibit the working of any other mines, existing in the territory 
of the l" nion. 

The mines were known and worked long before the d is
covery of America and the conquest of New Granada by tbe 
Spaniards. When an expedition arrived in that part of the 
country, about 1553, to redllce the tribe Los Muzos to the 
Spanish rule, these Indians were found to poss�ss a large 
quantity of emeralds. It is, however, not easy to see how 
they worked the mines, as they had no tools of iron it is sup
posed that they found the stones in the beds of the mountain 
torrents ; for it sometimes occurs that the win tar rains pro
duce great land slides which lay bare large veins of emeralds, 
in which they are washed out by the waters. But report 
speaks unfavorably of the quality of these gems ; they re
semble those which are still found in the Indian burial places, 
or in the lakes into which the Indians used to throw their re
lics during their struggle with the Spaniards. Let, llOwever, 
this be as it may, the mines of Muzo were worked soon after 
the arrival of the Spaniards on a large scale, both in the open 
air and by means of subterranean galleries ;  but about the 
middle of the eighteenth century, the mines were abandoned 
no one knows why. And it was not until the war of in. 
dependence and the expUlsion of the Spaniards that working 
operations were again resumed. The mines were naturally 
taken possession of by the Republic, and let out to individuals 
and companies. 

The principal mine now in work is pierced in every direc
tion by galleries made by the Spaniards. Since 1825 it has 
been worked in the open air. An immense nnmber of gems 
have been found, many of them of great value. After this 
mine shall have been exhausted, which will not be for mhny 
years, not a thousandth part of the ground containing emeralds 
will have been touched. 

About two days' journey from Muzo there is another mine 
called Lasquez, which was just touched by the Spaniards, 
and is evidently very rich. All this ground, including Lasquez, 
bears traces of the presence of the Spaniards ; and as the geo
logical formation is the same in the whole neighborhood, it is 
clear that the day is far distant before these mountains will 
be exhausted. 

The mountains of Muzo belong to the lower formation of 
chalk. The emeralds are found In two distinct layers ; the 
first or upper one composed of a calcareous bitumen, but hard 
and compact. These two layers are generally sepa.rated from 
each other by a distance of from seventeen to twenty-two 
yards. In the open layers are found the veins which yield 
the " nests " of emeralds-that is to say, a number of these 
gems massed together. But after one of these nests tbe vein 
disappears, being crossed by others of a different kind, which 
run in a different direction to those containing the emeralds. 
These latter veins are called " ceniceros " from their ashy 
color ; they are generally horizontal, while the emerald veins 
are perpendicular. They all run from N.E. to S W. The 
veins of the lower layer are more regular, and are followed 
for fifty or sixty yards, and even more. " N  eats " of emeralds 
are seldom found in them, but they are more easy of extrac
tion. When veins of fluor spar, well crystallized. are met 
with, the emerald is not far off ; the presence of rock crystal 
is also a good sign, as likewise that of a pretty pyramidally 
shaped stone, of the color of honey.-Iron. 

----�------.......... � . .  -------------
IT is hardly possible to introduce successfully an improve

ment in machinery of any class without the aid of a good en
graving. It not only serves to show at a gla.nce the yaluable 
features of the machine, more effectually than the longest 
verbal descliption can do, but it also constitutes the very best 
method of advertising an invention, its attractive appearance 
securing the attention of the reader, while a column of read
iag matter, without illusirotion, IIl�ht btl (lverlooked.-.NIt
tiQrut� (Jq;, 13uflder.. 
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IIIPROVED PLANE GUIDE. 

The invention herewith illustra.ted is an improved plane 
guide, by which the plane is steadied in squaring or beveling 
to any desired angle without the use of either try square or 
bevel. It is claimed that, with the aid of the device, any 
beginner or inexperienced workman can do better work and 
in less time than the ablest hand in the ordinary way with
out the attachment. Our engravings represent the apparatus 
applied to the plane, Fig. 1, and also separately, Fig. 2. 

The yoke, A, is att.ached to the plane by means of a clamp 
screw, B, at one side, and a fianged extension at the other, 
C is the guide strip, which is applied to a connecting piece, 
D, which, by its semicircular portion, is pivoted to the out
ward projecting end of the yoke, A. The semicircular and 
straight portion of D is cast in a single piece, and the former 
part is beveled along its circumference, and divided into de
grees. It may be rigidly set at any angle to the plane by 11 
curved wedge piece, E, which is tightly secured, by a set 
screw between D and a small beveled projection on the 
yoke, at the outer end of the latter. The piece, D, extend
ing from its semicircular portion,  is slotted, and slides in a 
recess of the guide strip, C, so that the latter may be carried 
up to the bast! of the plane and firmly secured by the set 
screw and washer, F. A small projection on the yoke serves 
as an index to the degrees marked on the semicircular por
tion of D. 

When the plane is to be used with the guide, for squaring, 
beveling, or jointing boards, veneers, etc. , the yoke is firmly 
arranged in such a position that the center of the semicircu
lar part shall be slightly below the base of the plane. The 
set screw at the edge of the arc is then loosened, which -al
lows the swinging of the guide strip to any desired angle. 
If the latter is oblique, the set screw, in the slotted part of 
D, is loosened to give greater play to the guide. When the 
guide is in position, the set screw and wedge at the arc are 
tightened, and th� guide is raised up until it touches the 
base of the plane. The set screw of the guide is then tight
ened. and the apparatus is ready for work. 

q.l 

By fixing the plane (with guide attached) in the vise, small 
work can, it is stated, be squared or�veled without the an
noyance of frequently picking up and laying down a heavy 
plane, try square, or bevel, several times for each piece, and 
the trouble of fastening each piece in the vise. This work 
can be done perfectly, with the attachment, where the light 
would be insufficient for the ordinary mode of operation. 

Having an equal pressure on both sides of the board, long 
and thin stuff, we are informed, can be beveled without the 
board springing from the bit and riding the ends of the plane. 

Patented through the Scientific American Patent Agency, 
January 6, 1874. For further particulars address Walter S. 
Shipe, Minerva, Stark county, Ohio. 

• I ••• 
A Hill Full oC Pyrites and a Widow Thrown In. 

An extremely sharp and intelligent American gentleman 
from the West once walked into the office of Dr. C. T. Jackson, 
the chemist. " Dr. Jackson. I presume ?" " Yes, sir. " " May 
I lock the door ?" And he did so. Then having looked be
hind the sofa , and satisfied himself that no one else was in 
the room, he placed a large bundle, done up in a yellow 
handkerchief, on the table, and opened it. "There, doctor, look 
at that !"  " Well," said the doctor, " I  see it. "  " What do 
you call that, doctor ?" " I  call it iron pyrites. " " What ! "  
said the man ; " isn't that stuff gold ?" " No," said the doctor, 
" it's good for nothing : it's pyrites. "  And putting some over 
the fire in a shovel , it soon evapora.ted up the chimney. "Well" 
said the gentlemanly man, with a woe-begone look, " there's 
a widow up in our town has a whole hill full of that, and I've 
been and married her. " 

[It is almost a daily occurrence at this office to receive speci
mens of the substance which wae brought to Dr. Jackson. We 
have not heard that any of our correspondents have suffered to 
the degree of chagrin or from the cause 611 did the interview
er of the above distinguished chemist ; but we have obllerved 
great disappointment upon the countenances of some person" 

who have brought their specimens to us from a long dis
tance, on being told that their gold was worthless pyrites. 
-EDS] 

8 ••• •  
LUCETTI'S ITALIAN ICE CREAII FREEZER. 

Confectioners, and others whose business includes the ma
nufacture of large quantities of ice cream, water ice, and 

similar delicacies, will doubtless find , in the device repre
sented in our engraving, a conven i ent and timely apparatus 
for use during the coming summer months. It is said to 
freeze the cream with great ra.pidity, and to require much 
less Jabor in its manipulation than the machinery common
ly employed. It is constructed as follows : 

The tub, A, of the freezer, connects with 'a rellervoir, B, 
which is kept filled with ice. A suitable gat� is arranged in 
the spout, forming the two receptacles by which supply can 
be admitted to the former from the latter at will. The cream 
receiver, C, is constructed of such dimensions as to afford 
sufficient space for the freezing materials between its outer 
surface and the tub, A ;  and it incloses a tube, D,which is open 
at the bottom, and passes up through its center. The object of 
this last mentioned portion is to allow the cold air from the 
Ice to pass to the middle part of tbe receiver so as to freeze 
the adjoining portion of the cream as quickly 8S the outer 
parts. Bars cross the lower end of the tuue, D, and carry a 
pivot, which, setting in a-socket in the tube, A, serves as a 
support for the receiver. The upper extremity of the �am e  
tube is secured to a vertical shaft which carries o n  its top a 
a bevel pinion, forming a portion of a bevel gear by which 
motion is communicated to the shaft, and thence to the re
ceiver by the crank wheel, E. The tub, A, is provided with 
a ring cover. The receiver has also a cover which has a hole 
in its center for the passage of the shaft, and a slot to re· 
ceive a spatula, F. The construction of the lower part of the 
latter is clearly shown in the engraving, and it is operated so 
as to scrape against either the tube or the inner surface of 
the receiver by means of simple detachable mechanism, the 
operation of which needs no special explanation. 

In using the freezer, the receiver is rotated by turning the 
crank, E, with the right hand, while the spatula is con
trolled by the left. The apparatus is also so arranged that 
the gate for admitting the ice is readily governed by the left 
hand of the operator. 

Patented through the Scientific American Patent Agency, 
July 22, 1 873. For further particulars regarding sale of 
rights, etc. , address the inventor, Mr. Antonio Lucetti, at 
125 White street, near Center, New York city, where the 
device may be lIeen. 

• ••• •  
MAGNIFYING INSECT CASE. 

This is a simple device, by means of which living insects 
can be conveniently disposed under a lens, and thus kept for 
a lengthened period for purposes of examination. In ento
mological studies, the invention might be found quite a use
ful auxiliary, and would doubtless prove interesting and in
structive considered merely as a source of amusement. It con 
sists of a shallow tray of suitable dimensions, having its 

longitadinal sides higher than its transverse ones, in order 
to receive a glass cover. The eenter of the latter is thick
ened into lenticular form at A, in order to afford the neces
sary magnifying power. B is a small platform, which is 
provided with a front piece set at ri�ht an�lell, and a knob; 
by which it may be pushed in and out of the box through a 

[APRIL 1 8, 1 874. 
square aperture at C, in the same manner as a drawer. On 
this the insect is placed. The glass is firmly held by two 
small set screws or bolts at D. 

Patented through the Scientific American Patent Agency, 
February 17, 1874. The inventor desires to sell the patent 
to the highest bidder. Further particulars may be obtained 
by addressing G. N. , Box 73, Station D, New York city. 

------------4.�'. �' •• __________ __ 
An Odd Use Cor Hammer8. 

,. I remember," says a correspondent ol the Medical and Sur
gical Journal, " that when I was very young, they used to 
raise blisters with boiled hammers. Old Dr. Twitchell of 
Keene (peace to his ashes !) once wanted to blister some one 
in a farm house, far from home. He had nothing with him 
to do it with. He asked the wife to find him a hammer. The 
article was brought out, put in a tea kettle over the fire, and , 
after the water steamed and bubbled well, he lifted it out and 
gently touched it to his patient, in half a dozen spots, over 
the seat of pain,  with very positive effect. Boiled hammers 
were, for many years, used in that neighborhood for pleurisy : 
and every old lady knew nothing was equal to a hammer ; and 
there was a long d ispute whether it should be a claw hammer 
or not. I think the yeas finally conquered. " 

. .... . 
IIATSON'S SAFETY COIIBINED WHIP AND REIN HOLDER 

This is a useful device, simple in construction and readi. 
ly applied to any carriage. Its object, as indicated by its 
title, is to hold the whip or the reins, and to this end it is at
tached to any convenit'nt place on the dash board. 

As shown in the annexed engraving, it consists of a m( tal 
box provided with flanges for the securing screws. In the 
enlarged circular portion, it carries the shafts of two arms,  
one of which, A, is made thumb-shaped, and grasps the 
whip, while the other, B, in connection with a projection, C, 
fi�ly holds the reills .  Both arms are provided with strong 
springs inside the box, which cause them, after they are 
drawn back and the whip or reins inserted , to clutch the 
same tightly. In inserting the reins, the driver drops them 
between the jaws from above, and pulls them back as far 
as he chooses. They are immediately securely held, as any 

dragging upon them by the horse only wedges the clutch 
tighter. The apparatus is made of malleable iron, is quite 
strong and dnrable, and, it is claimed, cannot become out of 
ordAr. 

Patented through the Scientific American Patent Agency. 
Messrs. Matson & Brothers, of Moline, Rock Island county 
Ill . .  are the inventors and manufacturers, of whom inquire 
for further particulars regarding sale of rights, etc . 

• ••• • 
Gain In Weight by Combustion. 

At a recent lecture before the Franklin Institute, Mr. Theo 
dore D. Rand showed a simple and satisfactory experiment 
to demonstrate the increase in weight of burning bodies, 
caused by their absorption of oxygen . About an ounce of fine 
turnings of zinc, produced in the spinning of that metal, were 
loosely wrapped with iron wire and suspended from the arm 
of a balance. The pan on the other arm having been weighed 
to counterbalance the zinc, the latter was ignited with a match. 
At first the combustion was rapid, and much oxide escaped 
in fumes, causing the zinc end of the balance to rise. Soon, 
however, the combustion became a mere glow, the absorption 
of oxygen iaking place without fumes. In a minute the beam 
began to descend and soon very decidedly outweighed the 
counterbalance. 

The only precaution necessary is to have the zinc moder
ately but not too compact. If too loose, it burns too rapidly ; if 
too compact, it will nQt burn. . .  . .•. .  

SOMEWHAT CONDENBED.-A French chemist is said to have 
condensed the body of his wife into the space of an ordinary 
seal, and had her highly polished and set in a ring. He made 
a nice income by betting, with lapidaries and others, that they 
could not tell the material of the eet in three guesses, and, 
after pocketing the money, would burst into tears, and say : 
" It is my dear, dead wife. I wear her on my finger to keep 
alive pleasant remembrances of her. " 
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CASTIN G A FIVE HUNDRED TUN ANVIL. 

At Perm, a town situated on the banks of the river Hama, 
in the northeastern part of Russia, there is a gun factory, be· 
longing to the Russian government and erected for the pur· 
pose of manufacturing cast steel guns of large caliber. Ow· 
i ng to the increasing requirements of the work carried on, it 
was found necessary to s ubstitute for the 15 tun hammer or· 
dinarily employed, a large double· acting 50 tun machine, 
calculated, when using top steam, to be equal in effect to a 
Ringle.acting 1 00 tun hammer. To form the anvil block, the 
molding of a solid mass of iron, 500 tuns in weight, was ne· 
cessitated, and the annexed engravings and following de· 
scription, condensed from Engineering, explains how the ope. 
ra.tion was performed. 

The geological characteristics of 
the ground selected for the erection 
of the hammer were first examined. 

. and after passing through various 
Rtrata of clay, sand, and boulders, a 
dense slate, capable of resisting a 
pressure of 680 1bs. to the inch, was 
rea.ched. 'fhis was selected as a 
foundation, and the excavation was 
performed by the aid of a watertight 
c'l.isson and compressed air. After 
the slate had been penetrated to a 
d epth of 7 feet, two cross layers of 
heavy larch beams were laid and cov· 
ered with tar and felt. Then came 
three courses of sandstone masonry 
laid in cement, n n. Fig. 1, each block 
weighing from 16 to 19 tuns. This 
change of wood and masonry was 
re �Jeated twice, and the whole ulti. 
mately covered with a double course 
of larch beams, upon which the an· 
vil block was to be placed. The con· 
struction of the hammer building (a 
tower· like edifice, consisting of an 
iron roof supported by four iron pil. 
lars) and of the adjoining structflres 
was next finished, and the prepara
tion for the casting of the great block 
were begun. 

The latter has the form of a prism 
wi th a base 16t  feet square and 5 feet 
high, joining a pyramid 9 feet high, 
with a top 9 feet 8 inches square. 
The cubical contents of the mass are, 
therefore, 2,700 feet. To compress 
the iron on the top of the anvil 
block, it was decided to ca5t the same 
upside down, and hence two trun
nions, g g, were provided, upon which 

,it could be turned to its proper place 
after having cooled, and which also 
served as inlets for the molten iron. 
The block was cast on the top of its 
definitive foundation ; and after the 
casting pit had been well dried and 
. warmed, th e molding itsel! ct'm· 
menced. First a framework, i i, of 
vertical cast iron beams covered with 
iron plates, and strongly braced, was 
erected at tbe sides of the pit. The 
hollow space in this structu re was 
fil:ed with molding sand. Four lay. 
ers of common brick, provided with 
flues for the escape of gsses. were 
placed at the bottom of the mold, 
tben four courses of fi�e brick, p, tbe 
three upper layers forming an in. 
verted arch. A mixture of fire clay 
and quartz served all filling material. 
Lastly came tbree more courses of 
large fire brick, the space between 
the latter and the irou framing being 
rammed with molder's sand. The 
pinions and channels for the liquid 
iron were similarly molded. 

at the rate of 54°, and, toward the end of the cooling, at the 
rate of 32° per day. 

The entire work cost about $48,400, or some $96 per tun. 
The difficult operation of turning the anvil block was suc

cessfully aeeon..plished in the month of October last by Mr. 
Woronzow, the engineer in charge of the factory. Tbe great 
mus was revolved on its journals, by two steam engines, 
within two hours and a half. 

• ••• • 
To Make Paper Transparent. 

t. The best kind of paper is the class known as wove, not laid, 
paper. A varnish fonned of Canadian balsam dissolved in 
turpentine supplies an excellent means of making paper trans· 
parent. The mode by which we succeeded best was to apply 

247 
former is elevated to a higher temperature than that in the 
latter ; consequently the fluid travels through the lever from 
the first ball to the second, which, becoming heavier, over. 
balances the equilibrium, and in 110 doing sets free a weight 
attached to clockwork mechanism connected with a pendu
lum. When the sun is obscured, the liquid resumes its nor
mal position, and the arms of the lever once more balance, 
arresting the fall of the weight. 

In addition to the three dials above noted, there is a fourth, 
which is combined with mechani�m which shows how many 
clouds paes before the sun, how frequently, and the exact 
time they take in making t.he transit. This consists of a 
narrow band of paper extended on a light circular frame es
tablished around the face of a clock. The latter is actuated 

by the ordinary machinery. Its single 
hour hand carries a pencil. When the 
sun shines, the paper, on its movable 
frame, it! carried up to the pencil 
throu/th mechanism connecting with 
the motor already described. The 
leaden point then traces a portion of 
the circumference corresponding to 
the divisions on the face of the 
clock passed over by the hand. If, 
however, a cloud passes betore the 
sun , the movement of the lever, reo 
gaining its balance, withdraws the pa
per circle from the pencil, leaving a 
blank, the length of which shows the 
time during which the sun was 
screened. A single band of paper will 
last for a month or more, as the hour 
hand is made in two parts, screwed to
gether, and so combined that, at every 
revolution, thil ou1 er portion passet! 
under a fixed rack fO that the screw 
head is slightly turned ,  thus elonga
ting the arm and causing the pencil to 
begin its mark on a fresh portion of 
the paper. 

In connection with the apparatus 
the inventor has established a sun 
dial which strikes the bours, a para
doxical operation accomplished as fol. 
lows : At every hour mark on the dial 
plate is fixed one of the ball and lever 
mechanisms that we have above de
scribed. Wben the shadow of tbe 

SCiLUJ tJf" F� ���=-����������� 
style arrives at any hour, one ball is 
shaded, the lever tilts, and clockwork 
mechanism, of simple construction, 
strikes the hour on a gong. 

While this operation was progress
ing, fourteen Mackenzie cupolas, A', 

THE GREAT ANVIL AT PERM. RUSSIA-PLAN AND SECTION. 

We should imagine tbat the solar 
counter might be of considerable use 
in extended meteorological observa
tions. A large superficies of territo· 
ry, for instance, might be provided 
with a number of these instruments 
distributed at equal distances apart, 
from which telegraphic communication 
might be established to a central sta • 

tion, and thus, say every twenty-four 
hours, the period of sunshine, for all 
the points of observation, might be 
known. From this could be ucer· 
tained the course of the atmospheric 
currents ; and further, by noting the 
amount that the sun h as warmed the 
soil and atmosphere of countries more 
or less temperate ' than our own, we 
might be able to predict either milder 
or colder weather, through the effect 
of the condensation or dilatation of 
the atmosphere in such regions, and 
tbe cons�quent effect of !uch upon 
that of our immediate territory. Tbe 
knowledge of the direction and num· 
ber of clouds (which exercise a nota. 
ble infiuence upon the teruperature), 
coupled with that of the direction of 
the wind currentI', would also offer 
new elements of observation of con-

were erected around the mold and to supply tbem witb the 
necessary blast of 4,000 cubic feet of air per minute, anthra. 
cite coal being mainly used, three blowing engines were 
used, of different construction, having, howtlver, cylinders 
respectively 6t feet, 6 feet, and 7t feet in diameter, and mak
ing from 21 to 28 revolutions per minute ; and:255,360 lbs. of 
fuel and 1 ,786, 400 lbs. of pig iron were prepared. Within an 
hour after the cupolas were lighted, the three blasts b�ing 
turned on during that period successively, the iron began to 
melt. and tbe first tapping took place. Tbe work began at 
3 : 45 A. M. , and by 3 P. M. 880,000 lbs. of iron had entered 
the mold, reaching a hight of 10 feet from tbe bottom. By 
7 :  21 in the morning of the following day, the whole opera. 
tion was over, tbe cupolas having been cleansed and filled 
three times, and only ten of them being used toward the end. 

After a lapse of two days, a thin crust appeared on tbe sur. 
face, and the iron underneath was found to be under a state 
of compression by the contraction of the cooling surface, so 
that, instead of forming the well known phenomena of hoI. 
lows, the iron came bubbling up through the pierced holes. 
After the lapse of two months, tbe mMS was cool enough not 
to affect zinc, while it melted lead inllerted in drilled holes. 
According to trials of temperature, it wall found that the heat 
diminished at the rate of 72° Fah. per day at tlae outset, then 

a pretty thin coating of this varnish to the paper, so as to per
meate it thoroughly, and then give it a good coating on both 
sides with a much thicker sample. Keep the paper warm 
by performing the operation before a hot fire, and apply it 
third or even a fourth coating until the texture of the paper 
is seen to merge into a homogeneous translucency. Paper 
prepared in this way has come nearer than any other to our 
ideal of perfection in transparent paper. -Bl'itish Journrtl of 
Photography. 

• I •• •  
THE : SOLAR COUNTER. 

A curious invention, the device of Abbe Allegret, has reo 
cently been introduced in the Jardin d' Acclimation, in Paris. 
It is an instrument which indicates bow long the sun shines 
(months, days, hours, or minutes), during any given period. 
The machinery operates only when the sun is visible, and 
transmits its movement to three dials which, connected to· 
gether in a simple manner. show months, days, hours, and 
fractions of the latter. 

The essential part of the apparatus Is two balls, one of 
which is black and the other yellow, fastened on opposite 
arms of a lever, which is sustained by a central pivot. Wben 
the sun shines the black ball absorbs more heat than theyel. 
IflW ODe, and hence tlae vaper of the liquid contained in the 

siderable practical value. Finally, as the autumn is warmer 
in proportion u the sun has shone more or less during the 
summer, transmitting more or less heat to the soil, the solar 
counter would serve to indicate approximately the yield of 
fruit and other crops to be expected. 

------------.. �, . �  . .. ------------
A n  Hotel on Wh eels. 

The American carriage and wagon builders have a world. 
wide reputation for light wo:>rk, says the Carriage Monthly ; 
and as our cousins across the water have repeatedly stated that 
we carry tbis idea of ligh tness to extremes, we are now pre· 
pared to inform them tbat we can build also an occasional 
beavy vehicle. To Philadelphia, j ustly celebrau d for light 
work, please remember to give the credit for building tbe 
heaviest heavy carriage on record. The following dimen
sions will be sufficiently t!tartling, but we can vouch for their 
correctness, inumuch as we have seen the drawing and copied 
the sizes. 

DIMENSIONS OF BoDY.-Length : 50 feet ; width : 20 feet ; 
hight : 16 feet. The carriagebody is two stories high. The first 
story is 8 feet in the clear, and the second story 7 feet ex
clusive of the arch of the roof, which at the center gives 8 feflt 
head room. Entrance is provided for at the front aDd back 
ends. The roof has ventilators similar to a street car. There 
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are 16 arch top windows, on each side, 8 below and 8 above. 
Those in the first story are 2 feet 6 inches wide, and 4, feet 
9 inches high. and in the second story, 2 feet 6 inches wide, and 
4, feet high. They have each two sashes, which are arrauged 
to be raised and lowered. , Those in the first story are divided 
into four lights each, and those above into two lights each. 
The upper windows areprovided with shutters or blinds 
The immense body or bouse, wbichever YOIl please to ea11 it, 
will be huug upou platform springs, which will be of in all 
suflicieut strength to support 25 tuns weight. The wheels 
will be 8 feet 2 inches and 4 feet 4 inch as in diameter reo 
spectively. Hub : 18 incbes in" diameter ; felloes : 9 inches 
on the tread, and 6 inches deep. The Brobdignagian wagon 
is intended for IlOtel purposes during the Centenni"l Exhibi. 
tion . The first story will be used as a dining Baloon, Rnd the 
second story will contain 16 state rooms, with 2 berths in each. 
It is proposed to place this portable hotel somewhere on the 
exhibition grounds, there to remain stationary nntil tbe close 
of the exhibition. The gearing or carriage part will llave 
no other labor to perform than to support the body in going 
to and from the exhibition grounds. 

HOW SHALL I IlfTBODlJCE KY IlfVElfTIOlf ' 

Thll lnquiry c�mel to UI from all over the land. Our answer Is : Adopt 
such meanl al every good bUllnes, man uses In seiling his merchandise or 
In eltabUshlng any bUllne,s. Make your Invention known, and If It pOI· 

or the tap hole, instead of dropping tbe bo�m u is now 
done. He patented the equalizing beam for distributing 
equally the weigbt of tbe locomotive on the drivers, and the 
HarritlOu stub end (without keYB) for the connecting rods. 
He designed and firBt used the tool for boring both the crank 
pin holes at rigbt angles at the same time, thuB doing the le8lel any merit, somebody will want It . Advertise what you have for 
work mechanically correct as well as much cheaper. sale In such papers al circulate among the largest class of persons likely to 

The integrity and moral courage of this eminent man laid be Interested In the article. Send Illustrated circulars describIng the merits 
the foundation of his success and his great fortune ; and those of the machine or Implement to manufacturers and dealers In the special 
who knew him, whether as a husband, fatber, son, friend, or I article, all over the country. The names and addresses of persons In dlf· 
citizen, will sincerely mourn his death. I 

ferent tradel may be obtained from State directorIes Gr commercial regis· 

• • •• • ters . If the Invention II meritorioul, and If with Its utility It possesses 
Shell Heaps In Maine. I novelty and Is attractive to the eye, so much the more likely It Is to lind a 

At a meeting of the New England Historic.Genealogical purchaser. Inventors, patentees, and constructors of new and useful 
Society, held a few days ago in Boston, Professor Rufus K. machlnes, lmplements, and contrivances of novelty can have their Inven· 
Sewall, of Wiscasset, Me. , read an interesting paper on tbe tlons lllustrated and described In the columns of the SCIKNTIFIC AlIlKKI · 

etbnological remains and ahell heaps at Damariscotta. He CAN. Clvll and mechanlcal englneerlBgenterprlse8, such a. brldge., docks, 
prefaced his essay, says the Boston Globe, with a very graphic foundries, roiling mills, architecture, and new Industrial enterprIses of al l 
description of the inlets and bays along the coast in that kinds p08sesslng Interest can lind a place In these columns. The publish . 
vicinity, u well u a review of the discovery of that region, ers are prepared to execute lllustratlons, ln the best style of the engrav· 
with extracts from letters written at various dates by the Ing art, for this paper only. They may be copied from good photogIaphs 
early explorers. He exhibited several specimens of oyster or well executed drawings, and artists will be sent to any part of the coun· 
shelll!l, as well as pieces of pottery, found in large quantities try to make the necessary sketches. The fnrnlshlng of photograpbs 
at the head of tbe Damariscotta River, The shells, he said, drawings, or models Is the least expensive, and we recommend that.conrse 
must have been piled there by a p89ple who lived previous as preferable .  The examination of eIther enables U8 to determine If It Is 
to aDY period of history referred to by documentary or tradi a subject we would like to publish, and to state the cost of enJII'Bvlng In 
tionartestbnony. Skeletons were found at various points advance of Its execution, so that parties may decline the condition. with· 
along tbe seaboard-; but while several fragments of utensils out Incurring much expense. The advantage to manuf9ctnrers, patentees, 
for the performance of household work were found, no darts and contractors of having theIr machines, Inventions, or engtneerlng 
or spears seem to have been discovered. From the data at works Illustrated In a paper of such large circulation as the SCIKNTIFIC 
his .disposal, the lecturer deduced the following conclusions : AlIlKBICAN Is obvious. Every Issue now exceeds 42,000 and will soon reach 
First, that there wer .. oysters along tbe eo&st of Maine in the ' 50,000, and tbe extent of Its clrcul.tlon Is limited by no boundary. There 
early ages of tbis country, aud the shell heaps were piled up ! Is not a country or a large cIty on the face of the globe where the paper 
by human hands ; secondly, the site of these buge deposits ! does not clrcnlate. We have the best autborlty for stating that some of wu tbe bome of a primitive population ; tbirdly, these in· the largest orders for machinery and patented articles from abroad have habitants were a domestic people, they cooked their food in come t() our manufacturers through the medium of the SCIICNTIFIC 

• • •• • 
ABTBOlfOKICAL lfOTEB, 

At a recent meeting of the Royal Astronomical Society, 
Mr. Burton, wbo wu for two years an assistant to tbe Earl 
of Rosse, stated that, durbtg that period, there had only been 
tbree hours of what might be called excellent definition for 
the great six·foot reflectiug telescope. In general, they had 
to use the three· foot reflector for their observations. 

With this instrument, on one occasion, during exception. 
ally fine weather, he had been able distinctly to detect that 
the fine markings on the planet Mars were composed of a 
texture resembling the stippling of a mezzotint engraving, 
On no other evening had the definition been sufReiently good 
to recognize the same details . 

We hope that our Washington utronomers will turn the 
great refractor tow�ds the planet when oceuion offers, and 
let us know how the markings which Mr. Burton speaks of 
appear in that instrument. 

Spots 011 the SOil. 
The students of Vassar College report �s follows : 
Our record is from February 17 to March 14 inclusive. 

The period has heen marked by an unusual degree of change 
in the spots. Between the noon of February 17 and that of 
February 18, two small ones near the center disappeared and 
a new one appeared . On February 20 a pair of spots were 
seen, a little to the east of the center, which seemed to have 
been formed by the division of one spot noticed on February 
18. A new small one had also appeared , a little past the cen� 
ter. The next observation was made on February 26, when a 
good sized group was seen east of the center, and on Febru· 
ary 28 the largest member of this group showed an umbra 
of peculiar shape. resembling a palm leaf. On March 2 the 
stem of the leaf had apparently separated and formed a new 
spot close to tbe first. Considerable changes had taken place 
since February 28. One circular spot, whiClh on that day 
was on the eastern limb, had disappeared. March 3 sho:wed 

a manner which bespoke civilization ; fourthly, they had 
clear perceptions of the utility of mecbanical appliances ; 
fifthly, there were successive races in tbese localities, the 
latter of which were more nomadic than their predecessors, 
and lastly, these settlers came from eastern countries. He 
ciied several additional facts in support of tbese theories,and 
closed with a summary of the proofs adduced, from which he 
claimed that it was clear that the aboriginal inhabitants of 
MaiIie came from the East, and. brought with them the civili 
zation wbich then prevailed. Mr. Kidder, a member of the 
society, made a few remarks in wbich he controverted sev' 
eral of the theories advanced by Mr, Sewall. He said that 
sbell beaps, similar to tholle at Damariscotta, were found all 
along the coast from Canada to Florida. Professor Morse,of 
tbe Essex Institute, also bore testimony to the existence of 
such deposits at various points in this country, the exact 
counterparts of some discovered in Denmark. 

• • •• • 
DECIBIOlfB OJ' THE COlJRTB, 

Sopreme Coort oC &be Unt&ed States. 
a new spot to the west of the center, and between March 8 GJ.YCKKIN PATKNT.-KOLAND G. lIlITCHJILL W,. KICBAKD A. TILGBlIlAN. 

[Appeal from the CircuIt Court of the United States for the Southern acd 4 there was a still more decided cbange. Two gronps, D1ltrlct of New York.-October Term, 18'lS. ]  
which on the 3rd were small, had resolved themselves into  On the 3d of October. I8M, letters patent were granted to the complain. 
several spots, and a new group had appeared below the cen· �ft� fB':[b�t���e�no� �����l':E���':.'f:�I!n o"J�:,s�'i,"r:£��fro�f:t'�lt�;�e� 
ter. On the 4th two photographs were taken eleven min· ��t��1�e3� !�Jr:'�r�::�'m:A� �?Vf::'�fl�g as':,,�t"aJ'�:f::.\':s r�·��':ie�of� 
utes apart, and there were indications of chauge in the spots ��':,�ieo:a:s:glg:f�� �f�u����IC':.�I�:r.c:��nih�b���It:r �; ��s'p:t':,"nrY: even in that sbort time. Owing to cloudy weather no obser. �,a:b�t I����:::t.ell'ect f rom the 9th day of January preceding tbe date 
vations were made after March 5 until March 14, when the By virtue of the said letters patent, a. the complainant allegea In his bill of complalut, lle acquIred Ibe exclualve right to make and uae tbe spots were nnusually large. g�s�f!�e:ll��W�Wl� ��: ��l.«;'�� ���:a�e t�e °w::-: !'h:: �:�itr':,� Faculre were noticed February 17, 18, and 20,and March 5. complalnt wal IIled , wltboufhlS licence and In violation of hIs rlgbt. , en. 

. I.- . gr.I'!.I��:��nc'f,:ftg:::lf: ::::tf:��t'i.��'l.�e:�n':��a�h.�\ �gr::���o:l�i 
Joseph Harrison. of complaInt. 

We hear, with regret, of tbe death of Josepb HarrisoD, of le�g�'::'p':':�e:l�"ef����:�s Ig:r.,C:s�ent appeared and IIled an ans",er 
1.  That the complaInant, on the 9th of Jannary, 18M. was not the orlg:. Philadelphia, Pa. , well known in engineering circles as one nal and llr8t Inventor of the Improvement described In the said letters 

of the greatEst American mecbanics. Born in 1810, he p��e¥'�at the reBult described In the specillcation and claims of the patent 
�howed proficiency at a very early age, and served as appren- ���:�t:: :��r%�Asl;.efti:�::c'��a11:,":�t1caI1Y useful, by the metbod and 
ti . d f t'll h 25 ld d H. Tbat tile respondent never practiced or used the patented process of ce, Journeyman, an oreman I e was years 0 , an t� complainant as cbarf,ed In the b\ll of complamt, or In any other man. 
was then in the employ of · Garrett & Eastwiek, in Philadel. �:nu�t:r���s.t�� a�lc�e"anret��sl��t!::��c��:!� '::ta:I��Ste':::e��t!: 
Phia, wbere he designed and built a locomotive. This wu and tbat he allo uses luch pressure as arlles from the expallslve force ol hot water or ateam In a close vessel ; hut he denlel that he ulel auy snell 
in the year 1835, and tbe business increased so fast (after method, "rocess, or apparatus aa those described In the letters patent of the complaInant. the tben unwonted achieVEment) that he was taken into k�o�\�t�:rmt:p.��!�::S:1s.c1:�b::dl�0 ::n':f':����:�0l:,::'i:'ero'i!� partnership. Some agents of the Russian government soon the alleged Invention of the complainant. and were also uaed and practiced 
afterwards suggested to Eastwick and Harrison that one of ��ttRT�':I��::��a�'�'1��dal�lt�:��d publications before tbe complain· 
them should go to Russia, where the government wu about In5re �¥a!'!�:ru:t�� ��!�tv::I:�:�:e�.!:�.:��n��e�o ::�I:t -!��.r..�,:; 
to invite proposals for the whole of the rolling stock for the :��0:::f���.:':f::e������f.�:u":t�;�:3 !f.:�tf::��g:d:lro�:�bo: �y:::�� 
great rail way , 400 miles in lengtb, from St. Petersbur"'h to Invention ; tllat hIghly heated water, wh.n uoed as uescrlbed, I8 an ele· e mentary princIple ollen and free to all, Rnd that such a prlncl"le I. not 
Moscow. Mr. Harrison ' went to St. Petersburgh, arriving ��:t'��t ;�:��:s��:�n';���} !���: :::'��n��::.let�� °lh!�i:f�e::� J�: 
tbere in 1843, with thA remainder of $500 in his pocket, Mr. scS��gel�sf�r�g���t�lftW1,ml�::;,�� �f�\re���:;r�l;.��tt!i:�;:''i.''ded Thomas Winons. of Baltimore, who had gone there to su· �':.:'J::fnpl{.,"�: !-,,�m�:t"e�lr��g:e��e�M���r� !:a�e f6�� �rl�t:.r�\� perintend the working of a locomotive, uniting with Mr, 1871 , the complainant Instituted a second oult allalnst the respondent, 
Harrison in making proposals. The contracts were ultimate· ���::i-��J'g�a��ea��� .. n�::.l'�\�!: "S�li!��slf�ci ��y��:�: .. ,:��r��riheBf�� 
ly awarded to them, under the firm of Harrison, Eastwick tg�, :�:'����Slf::f��'l:��e:���n�o���:o��� �'t�:�'l:': :��seU�'::;��I��� 
& Winans. They constructed 162 twenty. five tun lacomo · pr:8�����f �ae":'; entered In thele cases, respectlvely, ln the circuit court In 
tives ; 2,000 eight. wheel cars ; 500 eight . wheel platform fa.rg� ��!�e �':,����':,!�!'I:ar���:s:.r.I��t����r.� me�:�ases are, respe�. 
cars ; 70 eight. wheel pa8�enger cars on the American plan ; tlvely, remanded, with direction to dl8mlss the respective bills of com· plaint. 
6 eight . wheel post cars ; the total of the contract amounting The Court held mbltantlally as follo"'l : The claim In every patent must be construed to be limited to the method to $3,000,000. All this work was constructed in government orl�r�t":s �St'l.��:'!.!:rc\��.�I}'i,«;:���:racturin of fat acids and glycerin shops, at St. Petersburgh,by Russian workmen, and wu com· from fatty bodies by the aCl.lon of water at a h�h temperature and pres. 
pleted I'n five years. Mr. Harrison's high personal character sure," lnterpreted on refereBce to the .pecillcation to mean a process for decomposIng fats, and convertln� them Into oleate, margaratel and stea· obtained for him the means of carrying out this large con· ���;,t��� s:lf:lg:e o:a'Y':::�:,; tt'I�.T�:gm"���r .:..�:�u�����s

n!r �h'i.��� 
tract on his very small capital ; and after thif! great success forated pIston forced through the mixture back and fort.h . and by subject· Ing It (or ten mInutes to tbe temperature of from 5100 to 612· Fah .l ln a clole 
and many others, he returned to Philadelphia in 1852, since �,:s�I�E�:'I:nOJ f�:�S��fcth�oCt'l.��e�:�V:3:I�r:d�nd which s lilled by 
when his greatest work has been the production of the Har. 'l'1lua Interpreted, the claim Is nof Infringed by a process conSistIng of mixIng melted fat and water by forcing tbe water up through the mIxture. rison boiler, one of the most highly esteemed of several in· and spraying It over the top whence It aettles tb' OUgh'band by subjecting 
ventions which defeat the danger by explosion of boilers by !��e���:r: l:�t s:n:M'��'V.������e a�:i.�:���:;;�h a eat that the pre .. 
building them in sections. en�!'it��v�:3::re*�c:.r���Ytr:���¥leb':.''l��f:r;�t�fn�t;��:leb:J'p'jt 

He also introduced into Europe the American drop bottom ca1irc�u':i�tla::t��t '�����1Alrft::W�:fil :g��,: :r:�I�::Joc:����:�g: 
c\<pola, for iron smelting, the smeliers having previously, at t.Jf�c!,.�. t��,it

e
�� ��;��;�IIPot be portoJ'llle!1 wltl10ut ell! �O the 

ihe eDd of the heat, pulled tb� lllilg, eW., from um.U door , optrator, 

AlIlBKICAN, the parties orderIng having aeen the article llIust .. ted or 
advertised In thele columnl . Addres. 

MUNN &; C O . ,  
3 7  Park How, N. Y. 

lfEW BOOKB AlfD PlJDLICATIOlfB, 

THE PRINCIPLES OF CHEMISTRY AND MOLECULAR MECHA1iI
ICB. By Dr. Gustavus Hinrichs, Professor of Physical 
Science in the State University of Iowa, etc. New York : 
B. Westermann & Co. 

It has been stated by a modern savant that the Iclence of mechBnJc. Is · 
universal, ultimate, and all·lncludlng, and that chemical act10n h as cer. 
talnly .. matter of mechanIcal arrangement as are light, heat, and e.ectrl ! 
city. To thIs vIew modern research Is constantly tending, and the cnrrent 
literature of the schools Is begtnnlng to recognize recent progress In this 
direction. The book now before ns Is a compendium of what has already 
been discovered and laid down In the form of general laws according with 
tbe above mentioned tbeory, and Is a most valnable contribution to our 
higher sclentillc literature, which we cordially commend to onr readers ... 
worthy of attentive study, and as a most excellent text book. 
INSTRUCTIONS IN MODERN AMERICAN BRIDGE BUILDING, 

with Practical Applications and Examples, Estimates, 
and Tables. By G. B. N. Tower, formerly Cbief Engi · 
neer in the United States Navy, and Chandler Instructor 
in Civil Engineering at Dartmouth College. Illustrated. 
Price $2. Boston : A. Williams & Co . , 135 Washington 
street. 

A handy little book , full of Information clearly and concisely expres.ed . 
THE UNITED STATES LAW DIRECTORY FOR 1874, containing 

the Names of One or More Reliable Law Firms, Banks, 
and Real Estate Agents in each of the Principal Cities 
and Towns of the United States and Canada. 

We have here a portly VOlume, compiled with great care and considerable 
labor. Each State has a sect10n of the work devoted to It. whlcb Is pre· 
ceded by a dlgelt of the laws and court calendar. Tbe work Is revised and 
rels8upd annually, and deservel tbe attentIon of the legal profession on 
account of the InformatIon It contalna concerning all parts oC the United 
States . 
THE SECTORIAN SYSTEM OF RAND RAILING, Elucidating the 

Whole Subject by Fifteen Plates. By Wi�liam Forbes, 
Architect. Price $5. New York : A. J. Blcknell & Co., 
27 Warren street. 

ThIs work exemplllle. a new method of laying out stair and otber rai l ·  
Ings, by the ule of a sector, which tbe author describes as " a mathematical 
inltrument founded on Euclid I. 6, and adapted to this system . "  The tool 
cau be readily made by any workman : and the system, admirably Illustra · 
ted and described III the book befoIe ns, will, no doubt, 800n be put to a 
practical teat . 

Inven&lon. ·,Pa&en&ed In Enclaod 1»7 A.merloan .. 

rComplled from the Commlslloners of Patents' Journal.] 
From March 10 to March 1�, 1874. inclUSive. 

BKKKCB LOADING FIBK AKlIlS .-B. Burton, Brooklyn, N. Y. 
DKYINO BONK BLACK.-P. Farley, New York city. 
GAS MANUFACTUKK.-D. Davison, N ew York city. 
GKIPPING TOOL, KTC.-D . L. Kennedy, New York cIty . 
HOISTING DOOK, KTC . -J .  W. Meaker. Detroit ,  MIch . 
HOSB COUPLING, KTC.-D. Ashworth , Wappinger's Fans, N. ¥ .  
ICK MANUFACTUKK, KTC.-S. B. Martin, San Francl.co. CBI . 
MKTAL BOOT SOLK.-J. A. Pnnderford, New York cIty. 
OKDNANCK.-N. Wiard, Washington, D. C .  
OKGAN STop.-T. Winans, Baltimore, Md. 
PKOPKLLING BOAT. AND CABS .-T. J .  O'Toole, Brooklyn , N .  Y. 
PUlIlP.-W. J. Silver et al. , Salt Lake City, Utah. 
STKAlIl GKNKKATOK.-W. E. Kelly, New Brunswick, N. J. 

Improved M I U stone Driver. 

Moor Holden, Clnclnnatl ,O .-Thls Invention relates to an Improved form 
of sookets and bushings In one piece or casting which are embedded per 
manently In the eye of the runlter, and which operate to balance and drl,.e 
the same, while serving as an Inlet for the graIn . The Improvements are 
designed to combine In the most perfect manner the advantages of easy 
and certain feed with a IIrm yet delicate poise of the runner, whereby the 
latter Is enabled to readily aecommodate Itself to the face of the bedstone 
without bInding or raking, and, consequently, wIthout loss of power or the 
liability to overgrlnd, scorch, or .. kill" the 1I0ur . 

Improved Fertilizer. 
George .J.  Peppleln, Baltimore, Md.-This Invention conllsts In a fertll· 

I,er malle Qf pjlospl1ate of lillie an4 powdere!l trIpoli In m�challlcal mix. 
tDI'II . 
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Improved Machine for CanceUna: Stamps. 

Charles J. Gofl and Elmer B. Hursy, Clarksburg, West Va .-Thls lnven· 
tlon relates t o  mechanical mean s wbereby stamped letter envelopes and 
unstampe d  circular envelopes In tbe Post OMce Dep artment may be con
venIently and rapidly canceled. The Invention consists In a series of Im
provements by which a single person wlll , ln a short space of time, do all 
the canceling required at any post oMce, thereby not only securing unl· 
formlty and thoroughness In the work, but great tCOn9my of time and 
cost . 

I mproved Volute Sprln". 
Charles T .  Schoen , Wilmington, Del .-This Improvement relates to that 

class of sprIngs known as volnte springs,  and the ob1 ect of the Improve
ment Is to render the action thronghont tbe different coils more equable 
whtle under pressure , 8Ld at the Barne time to reduce the wefgbt and cost 
of tbe spring by a saving of material . Tile spring Is  made from a plate or 
bar of steel whlcb I s  of uniform thickness from end to end,  but t.perlng 
I n  width from !!ear the end which forms the base of the spring to the 
opposite end. This plate Is coiled so tha t  the width of spring Increases 
with the diameter of the coils, whereby the elastic action of the spring Is 
extended equably througb out all tbe coils except the coils which form the 
top and bottom . 

Improved Horse Hay Rake. 
Lyman Litchfield. Gouverneur. N. Y.-Tbls lnventlon rel.te.partlcnl.rly 

to the mode of placing the end tootb of a hor.e rake In • tlxed relation to 
tbe one next adj acent. so as to prevent tbe lateral escape .nd waote o f  the 
h.y or straw that I. being raked u p .  

Improved Hay and Cotton Press. 
,Jobn A. lIIcBryd e ,  Laurlnbur", N. C .-This I nVention rel.tes to and con

sists i n  means for h anging and operattnl{ the follower of a. hay or cotton 
press, so that it win always center itself upon the hay or cotton to make 
a bale Of rectangular sbape easily moved 011 from the top of the press box 
to allow convenient .cceS8 to the latter. 

Improved Expan dlnll" Pulley. 
William C.  Margedan t,  Hamlllton,  O . -This invention conststs tn rendei 

Ing a drive pulley expa nsible, by makIng It of two dIsks .nd 1 wo .eml
circular spaces, tbe fonner receiving th e latter. and one disk befng mova· 
ble, so that ODC pair of spacers can be removed and a thicker or tbtnner 
p air sub.tltu ted.  By tbis means the speed of the pulle)" c.n be re.dlly 
grad uated to any requIred velocity. 

Im proved Horse Hay ForK. 
Edger :N .  McKlmm aud John R .  Gearhart. L.throp, lIIo.-Thls lnyention 

CODst!ltS in  combining two sets of forkf!, one sliding within the other 
and the I nner one provided wIth key catclle • •  which enable the main fork 
to hold the bay until It Is lifted to tile desired elevation. 

Improved Table. 
Ell B. Fran cis, WIndsor, Conn.-This InventIon pertains to a folding or 

hinged leaf table,  an!! consists In the construction 8Dd manner of con
joining two bars or cross pieces which form tbe fixed and mGvable por
tion. of the table frame for the pupose of ad.ptlng the parts to fold 
together. and thus economizing space w4en the table I. not In use. 

Improved Steam Botler. 

James L. Spink and Albert L. Holland, 1IIlnneapolls, Minn.-This Im'en
tion consists in 8 nove) m o d e  of combining, in a boller, steam-generattng 
sectioDs cOID{) osed of b eattng t ubes and connecting cotJs connected by 
piping with the heating :ube and bottom of boiler. 

Portable Toy Race Track for Field and Parlor Amusement. 

Jacob D.  Spang, Dayton, a . -This inventton consists in 1,\ mimic race 
course, inclosed, and haYing startin g station, rows of tra.nsverse postfOl. 

cross hurdles, stables, and a final goal . 

Improved Ch'cular Swinl(. 
Madison L. Reyn9ld •. �'ltnt. I!1.-Tbere I. a vertical r evolving center 

post having r.dlal arm •.  Seats are supported and revolved by ... Id arms 
The latter are jolnted . o  tbey can s wing np and down. and mounted. by a 
roller for each, on a. Circular undulating track , so that the seats will have 
an up·and-do ;vn motion. sometblng like the motion of . galloping horse 
at the .amc time that they revolve. 

Improved Paper Hanging Machine. 

Russell H. Miner. Rou.evme .  Pa.�A box 18 made of tin • •  uftlclently long 
to receive a roll of paper, and of a depth and breadth sumcient to contain 
the paste roller and tbe de.lred quantity of paste, the case being nearly 
.qu.re. Tb e paste roller revolves on pivots In the ends of the case . The 
paper, whtch Is dro pped t nto the case, rests on an inclined hinged flap, 
and bears on the paste roller.  Be fore the paper I s  placed In the case a 
metal rod Is Inserted In tbc center to glYe tbe paper addItional weight to 
keep It steady and In place . An adjustable head bears against the end 01 
the roll of paper, to prevent longitudinal motion . The past e roller re� 
volve. ln the pas t e .  the frIction ag.lnst the paper being suMclent to cause 
it  to revolve when the paper is drawn out. A pressure roller, which may 
be cove"ed with felt. receives tbe face side of the p.per. The paper I. 
placed In the case. and Its end I s  hooked Into the bent. In h.nglng. tbe 
machine Is r.lsed to near the celllng by mean. of a handle, and pres.ed 
against the wall. Tbe paper releases Itself from the b ooks. and. as the 
machine Is brought down, tbe roller presses the p.per to the wall. The 
machIne Is uscd for papering overhead, and for putting on strIps or bor· 
dering, In a similar man n e r .  By thl. Inventlon'the tedIous operatloJl's of 
unrolltng, cut [;ing up the paper, and s p reading the paste are obviated, and. 
the result Is a very great .avlng of time . 

Im proved Windmill. 
George A. Mye .. and Cbarles F. Myers, Schoolcraft. MIch.-The obj ec 

of this Invention Is to produce for wlndm1lls a pimple and e1l'ectlve regu
l ating device,  by which tbe main vane and wheel 10 t urned .Idewlse when 
the wind I. blowIng too strongly, s o  that It. effect on the wheel I. re
dnced. and a unIform motion of the same obt.l ned a t  the speed desired. 
Wben the force of tbe wind. be aring against the upright regnl.tlng v.ne 
I s .uMclent to overcome the weIght,  the vane w\ll be pres.ed b.ckward 
c�rrylD g  at the same time the main vane around toward the wheel . When 
tne main v'ne ls thus brought round tow.rd the wheel and receives . le.s 
force o f  wind tban the wheel, the l.tter moves round wIth the socket to a 
corresponding position. Tbus. however great and changeable the wind 
may be, the same force may be exerted, and a uniform velocity secured. 
T h e  decreasing velocity of the wInd allows the weIght t e  carry the regu
lating vane IDtO Its upright po.ltlon . drawing with It the m.ln v.ne Int� 
I ts orIginal place, keeping then the wheel to the wind in the usual man 

nero 

Improved Spark Arrester. 
Wesley PhlJllps. Morrhan l a ,  N. Y.-Thls ls a s park a rre.ter more e.pecl

ally d esIgned for locomotive boller ••  but adapted to statlon.ry and marine 
boners, aud c o nsists of a sec tlona.l flare pipe Inside of a lower screen pipe 
form �d of wire ga.uz e o r  wire cloth, and i n  a wire gauze, or screen or pi?e, 
whlcb re.ts on the bottom of the smoke box. and In anotber tube or pipe 
of wIre netting at or near the top of the smoke stack. By this con.truc
tion a direct open exhaust is  obtained. The smoke and gaseous products 
o f  com'Justion are se ;:Hrated a t  the base or in the smoke box. whtle the 
s p arks are delivered a t  the base of the .moke stack. whence they are 
readily remove d .  

Improved Suspension Staple for Tannina: Reels. 
Alvin S. Riggs, Chesterv1lle. Me.-This Invention Is .n Improved staple 

for s'lspendlng hides, sktn'i. or leather from the slats of a tanning reel , and 
whlcb Is designed to take the place of the pins, br.ds,  and tenter hooks 
n o w  used for that purpose.  It I. made o f  Iron. bra.s,  or other composItion 
The wire Is  cut Into pIeces of sui table length, which are then bent In the 
middle. and the arm, p ressed nearly together. The end. of the bent wire 
m.y D e  lett a l ittle apart, so t·hat the spring of the wIre may prevent the 
• taples from beln, drawn out o f  the holes Into which they may be driven . 
Tho bend of the s t aple I. then beveled 011 upon both sides. to form .n edge 
to enable the staple to cut . hole for It.elf In the hide or skIn to be sus
pended when I t  I s  pressed agaInst the .ald st.ple. The adv.ntage Is that 
h � il l i � \V [ 1 l  ,oe b e t t er  retained as the reel reVOlves, and, also, that a work 
man caD load and u nload mora.readlly and 10 less time th.n with the ordl: 
n.ry devices, 

Preparation of Wool for Splnnlua: aud Apparatus Therefor. 
Frederick WilkInson , Manchester, England.-Thls Invention relatel to 

means of preparing wool for spinning purposel without the ule of 011 by 
mixing with the tlber a certain proportion of powdered French chalk or 
kaolin . 

Improved Feather Renova tor. 
Charles Seaman. St. Josepb. Mo.-This Invention relates to certain Im

provements ln that class of featber renovators which are provided with a 
feather chamber, drying cham�er. and steam snpply chamber ; and It con
slsts ln providing the steam supply chamber with a aeries of nozzles for 
admitting the steam Into the feather chamber ; .ald nozzle. being com
bined with surronndlng chambers or jackets to prevent the open ends of 
the steam nozzles from clogglng_ The Invention further con.l.t. In the 
provl.lon of wa.te pass.ge. for conducting liquid snb.tances from the 
fe.ther ch.mber, the upper ends of s.ld pass.ges being partl.lly closed 
by hinges or mov.ble coverIng platea. which. while permitting tho escape 
of liquids. will prevent .olld matter and fe.ther. from enterIng the waste 
pass.ge • .  

Improved Combined Blind a n d  Sash Fastener. 
This Is a combined fastenIng for blinds or .hntters and for window 

s.shes. con.lstlng of an adjustable fastening b.r attached to the bUnd. a 
.t.tlonary hook In tbe casIng. and . hinged hook att"ched to the .... b .  As 
tbe •• sb Is lo wered. the hook catches Into the stationary hook "utom.tI
cally, and securely fastens the .ash down . 

Improved Detachable Shoe Tip and Sole Preaerver. 
MOrris H . . Louis • •  nd A. H . • Levett, New York clty.-The edges of a pl.te 

• re bent over so .s to clasp the edges of the sole In the hollow, and the rear 
part of the plate Is bent outw.rd to lie along the breast of the heel. to 
which It  Is secured. The pl.te has an exten.lon to cover the bottom of 
the heel and protect it from we.r. and may be removed by sUpping It for
w.rd to the n.rrower part of the sole . Anoth er pl.te . wblch 18 so formed 
as to fit upon the forward p.rt of the sole, haR .tt.ched to It . tip to tlt 
ov�r the toe of the shoe. The rear p.rt of the plate extends back over 
the forward part of the first plate • •  nd has a short .lot formed In It to re
ceive a button. With this COMtruction the second pl.te and tip can be 
readily detached when desired. s o  th.t they may be taken o ff  when In the 
house. and put on when going ou t of door •. 

Improved Paper Pnlp Dll(ester. 
IIector J. Lahous.e. Pr.gne,Bohemla.-The boller lB mounted In Its tr.ns

verse axIs upon hollow' trunnions. with pipe sonnectlons for the admiSSion 
of steam and w.ter, and contaIns perforated pl.tes and pipes for dl.trlb
utlng tbe steam and water when ap;>lIed.  It .1.0 has one of Its head. 
arranged so as to bc read1Jy removed. and Is placed under the steep chest 
to receIve the stock dIrectly therefrom. and I. provIded .. t the lower end 
with . large cock for drawIng off the stock. Be.ldes the steep chest and t h e  
boiler there I s  a l s o  a tank above t h e  steep chest f o r  contaIning t h e  alka. 
Une solution. so arranged that the said solution c.n be let Into the steep 
chest dIrectly from It. 

Improved Runnlnl( Gear. 
William H .  H.thaw.y. East Claridon. O . -Tbls Is .n Improved draft .t 

hcbment for platform wagons. which I s  80 constrncte d  th.t the line of 
draft may be In a straight line from the horse.' collars to the axle. The 
forward ends of tbe draft rods meet and are securely welded to each other. 
and to a clevis to wblch a doubietree 18 pivoted when two horses are nsed. 
and t.be whlMetree when one horse Is nsed. Tbe donbletree and the for
ward ends of the draft rods are supported by a swing b.r. the middle p.rt 
of which pa .ses beneath the upper arm of the clevl •• and Is secured to the 
,aid clevis and to the doubletree by the bolt that pivot. s .. ld double tree 
to the .ald clevis. The end p.rts of the .wlng rod curve upward .nd out
ward. and the encs rest against the under .Ide of the front bar of the plat 
form. and p.ss through eyebolts attached to said pl.tform bar, forming . 
Joint, to allow the double tree to move forward .nd back rel.tlvely to tbe 
front b.r o f  the platfortn, as the s.ld platform move. upon and down upon 
Ito aprlngs . By means of other mechanism • •  hould tbe wbecls drop Into a 
hole or rut. the tendency of the dr.ft w1ll be to 11ft • •  nd not to draw down
ward . 

Improved Tyre Bendina: Machine. 
Samuel Hoobler, Minersville. Mo .-By thla In .... ntlon It I .  claImed th.t 

tyres of various degrees o f  thickness msy be aocurately bent without side 
twIst. and easily detached from the rolle .. .  which are .1.0 quickly .nd 
nIcely set to the requi red degree of bendIng. The devIce consIsts o r a  cen
tral roller. placed In movable spring bearings. which are applied by strong 
stirrups and levers, and made detach.ble from the .upportlng frame. The 
tyre I, placed below the cen tral roller ; .fter one end II beot by hand to the 
felly, the .Ide rollers are firmly adjusted .galnst It.the rim. set to Its wldtb ' 
.nd the lyre then pa.sed through the roll ers by turning the centr.l roller 
and one of the side rollers by means of suitable crank •• 

Improved Spoon Enllravlnl( Chuck. 
John S. FIfield .nd Frank W .  BraInerd. We.terly. R. I.-In order to adapt 

the machine In common UBe for bolding spoona, forks, etc . ,  and for hold. 
Ing r ings also , J aw. are provided with a projection on the heads. and radial 
slota are made: in the plate, also the sbort circular slotH near the center, 
Into whIch the j aws can be read1!y swung from slots to bring the heads 
suMclently close together to hold rings. or can be sblfted b.ck readily to 
hold .poono. etc. At the center I .  arranged . little rest on which the ring 
Is to be clamped. The said rest Is removable .  so th.t It will not Interfere 
with the holding of the spoons .  The screw I.  elevated .uMclently to cause 
the jaws to project as much as needed for holding the ring.. A. It Is de
alrable that the rings be cl.mped .t three poInts about equidistant from 
each other, the j.ws are made to curve outward. so that they be.r In the 
right proportion to cause the jaw head. to .pproacb each otber In the 
s.me measnre th.t they .re moved toward the re.t when clamping the 
rIng, and recede from each other In the •• me way when raIsed. 

Improved Can for Coollna: Milk dnrlna: Tran8Portatlon. 
George W. Flnke. lIIount Pleas.nt,  Iow •• -Thla Invention Is a milk can 

by wblch the milk cau be kept. COOl during Its delivery. even In the hotte.t 
doy.. Connected with the side o f  • milk can Is .n Ice ve •• el extending 
.ronnd tbe same to .bout one fourth Its circumference. The bottom Is 
Inclloed to the outside for collecttnll the melted w.ter, .nd provided with 
a perforatlon. through which the w.ter passe •.  A fal.e mov.ble bottom Is 
placed In the ice receptacle, and forms, by a verUcal segmental flange, a 
suitable downw.rd Inclination to ward the wall of the m1!k c.n_ Tbe 
l umps of Ice which are put Into a receptacle are thereby continually c.r
rl ed to ward the wall of tbe can, and produce an uninterrupted contact with 
the .ame. and thus the COOling off of the milk therein. 

Improved Addresslnll" Machine. 
Lewis Bailey, Aurora. I11.-Thls Invention consist. o f  a little h.nd lu.tru

ment. lntended especially for newspaper wrappers. In which a p.per roll. 
pasting trough , pasting rollers, and shears are combined and arranged so 
th.t the oper.tor c.n turn the pasting roller. and dr.w the printed Slip of 
paper from which the Slips are to be cut through the p.stlng .pparatns to 
the .hear. by the thumb and finger, while the hand retains Its hold on the 
handle of the sbears . The she ... are then worked to cut off the slip 
wben the strip has been fed along suMclently. without rele.slng the 
feeding or turnIng apparatu • .  

Improved Window Guard. 
Christian F .  Roschm.nn, Davenport. Iowa.-To the side posts of the win

dow irames are pivoted a number of horlzont.1 bar.. With tbes� are com
bined vertical pieces, 80 that two separate frames or gratings are formed, 
whIch meet In the mi ddle of the sasb. The horizontal bars turnIng on their 
pivots allow these frames to be .wung upws rds and to close together Into 
small �pace . When. the frames are down, suitable locks and catChes are 
provIded to secure them together and .0 form a b.rred grating to the 
window. 

Improved Medical Compound or Hair Re8toratlve. 
Phll1pplna Prass and Louis Pra.s. New York clty.-Thls Is • compound 

for restoring the hair. to produce . more vlgoron. growth of the •• m e .  
It consists of a decoction of equal qnantltles of plantain a n d  t.sny. 
whIch I. tbqroughly mixed wltb glycerin. .lcohol, and sOll!e qdortter' 
oq. y i l .  
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Improved Guide Frame for Saws. 

Darwin J, Parmele. Chicago. Ill. -Thls Invention Is a .Imple and conve
nient I(ulde frame fllr adju.tlng hand saws for cnttlng at varlon. depth •• 
and conslats In a alotted frame with .ultable handles.  Into which the s .... 
blade I. let, adjusted so •• to project at the required depth below the bot
tom part, and tlrmly clamped by atrong tightenIng screw •. 

Improved Derrick and Platform. 
Charles A. Campbell. Chelsea, Mas •• -The derrIck Is pivoted to .hoes. and 

Is connected by pulley and rope to a wlndl •••• so that It may be let down 
Into Inclined po.ltlon or be drawn back, re.tlo g ln vertlc.l position agaln.t 
a frame. It Is al.o connected by ropes wIth the front part of a movable 
platform. The rear part of the platform m.y run by means of rollers In 
the top ralls of the fram e .  so tbat the platform may be ea.lly carried for
ward anti backward olmultaneou.ly with the derrlC l< .  It project. at such 
suitable dlst.nce beyond the front part of the frame that a bucket. whIch 
Ie .pplled In the usnal manner to the top pIece of the derrick. Is vertically 
above tbe place of unloading. and may. on hOisting, be discharged dIrectly 
IntG tbe receptacle pl.ced at the front p.rt of the platform . 

Improved Door Sprlnlr. 
Aehbel A. StIm.on. Montpelier, Vt.-Thl. Invention 18 a door spring pul_ 

ley wheel havIng It. groove formed of curved lugs. placed on one .Ide 
thereof. so as not only to ans wer the ordinary purpose. of a groove. but to 
allow the tension of the spring to be adjusted by paSSing the cord over a 
dl1l'erent nnmber of lUgB. There I. a bent pIn or catch , combined with a 
door .prlng wheel . bavlng notches at or near the perIphery to hold It while 
the ten.lon of the .prlng Is belog adjulted. 

Improved Machine for Dresslnl( Slate ' Frames • 
Thoma. W. Parry. Slatlegton. Pa.-A common mode of tlnlsblng the 

frames of .chool and other alates 10 to rou D d  the corners or t o  cut tbem to 
8 Circle, and to dress the en tIre edge of the frame, s o  8S t o  leave 1t either 
beaded or rounded in crOIB section. The prel!lent invention is a machine 
to be driven by steam or other motive power to facmtate Ihls  work. con
sIsting of .n .dJu.t.ble table with a flange guide. and I n  a vibrating adjust
able .plder. Tbe .plder conslstB of a crooked arm. attached to an uprIght 
shaft, which arm I. provided with lugs whIch enter curyed openIng> of t h e  
tabl e .  T h e  sh.ft a n d  .plder . r e  raised • •  0 t b a t  t b e  l u g .  project above tb e 
t.ble.  when the slate frame I. laid thereon for roundIng tbe corner. by 
me.ns of • foot lever . When tbe pressnre of the foot Is removed. the spi_ 
der drops by Its own gravity. To round the corners of the fr.me. the olate 
I. lald upon the end. of the l ngs. with the cor ner In contact with tb e cut
ter. and I. carrIed round with the spider .bout one fourth of a revolution . 
The spIder turns on a true circle. and a weight draws It back when It has 
de.crlbed the quarter cIrcle. When thIs h • •  been don e .  the frame Ie moved 
laterally agaln.t a guide to dress the edges . 

Improved Chain for Necklace .. , etc. 
Shub ,el Cottle. New York city. as.lguor to M nlford . Hole and Cottle. 01 

.ame place.-Thlo ls a chain for neckl.c es. etc. , formed of the u.nal round 
clo.ed links .nd open spiral links of peeullar construction. alternately ar
ranged. e.ch altern.te link being poll.hed or colore d .  It Is 80 constructed 
that the link. m.y all ue finIshed separ.tely. and tben put together to form 
the chain. thus avoiding the nece.slty of colorIng the whole chaIn. and 
then polishing the alternate links.  The chain I. formed from the tlnlshed 
link. by springing the closed links Into the open spiral ones untl! a neck
lace of the required leRgth I. made . 

lmpreved Governor for Furnace Doors. 
Alvin C. Norcro ••• Boston. M •••. -An exp.n.lble bar. whIch acts tbrough 

a be.d and by mean. sf an end'polnted rod on a pIvoted lever. operate. tbe 
furnace damper. The head I. provided with a sprIng tbat acts on a fllfferen t 
sIde of the fulcrum of the lever. an d tend. to open the damper to the pre 
scribed limit .  Inside the hollow expansible bar Is placed . n on-expansible 
bar. so a. to bear directly upon the rod. and at tbe top I • •  base piece o n  
wblch I s  a dial whcreon I .  centered . n  .djustlng .crew h aving . poInter 
head. The expander, of course, acts in the usual way t o  close the damper 
more and more .s the heal Intensltles. while, by means of the device added 
tbereto, the ex.ct opeolng of the damper I s  adjusted at flr.t. and before the 
furn.ce 10 be.ted up or afterward. the degree of adj u.tment being pl.lnly 
visible on the dial plate. 

Improved Rope Clamp. 
Jon.s P .  SmIth. Parker'. City, Pa .-Thls lnventlon relates to appar.tus 

used in bOring artesian and other wells, · su d consists o f  8 self .. acting 
hinged fa.tener for clamping .nd holdIng the rope. The devIce I s  comp"sed 
o r  two p.rt •• hInged on a pIn. havlnl{ h.ndles .nd provIded with " box 
apertured centrally. The operator bea .. down up'n tbe bandIes. whIch 
throws up the centr.l portion and enlarge. the hole or throat to the sIze of 
the rope .  Wben the cable Is attached .nd the p.rts allo wed to drop. the 
communication I. complete .  

Improved Wooden Scoop Shovei. 
John N .  Valley. North East. Pa.-Tbls Invention con .l.ts of a wooden 

scoop shovel. the bowl of wblch Is composed of a bottom and two sldes.  of 
tbln.  tough wood • •  nd a trl.ngular Btlllenlng block or head pIece. to which 
and the bottom . socket for the bandle I • •  ecured by a n  .ngle Iron. tbe bot_ 
tom being In conc.ve form In the direction of Its length and tbe .Ide. 
tlarlng outwardly. 

Improved Farm Gate. 
George Vau Riper. L. Grange. Mlch .-Thl. gote may be thro wn open in 

either direction. and adju8ted In an elevated position . so that It w1l1 swin g 
over 8now drift" or allow am.ller stock, as pigs or Rhee p, to pass under tt,  
wlthont luterferlng with Ito working. The Inventi on con.l.ts In banlllng 
tbe gate to a pintle or vertical rod which turns In rings of the gate post. and 
providing tbe rod with .n adju.table cam wbeel.  wIth Inverted V fiange. 
whIch tl.nges are grooved at tbelr lower end ••  so as to retaIn the g.te . ln 
connection with a friction roller of the gate post. In open or closed 
position . 

Improved Gun Lock. 
Abel Spaulding. Sw.nton , Ohi o .  as.lgnor to blm.elf and Benoni T. Geer, 

•• m e  pl.ce.-Thla lnventlou oonll.t. ln providing. In pl •• e o f  tbe feather 
spring In uae, a • ,aecond m.lolprlng In the rear put of the lock. which Is 
connected with the tumbler and se.r. The two eprlngs are ali ke In coo
structlon. and act jointly with greater precl.lon and with le.s atraln upon 
the latter. 

Improved Lamp Chimney Holder. 
Henry T . Sanford. Nicholville. N. Y . -Thls Invention consIst. In an ar· 

rangement of 8pr1n �s and hooked wires to a lamp burner, for the purpose 
of holding gl •• s chimney. securely.\The wire. are retained In posItion and 
set to the sIde of the chimney by s crewing their lower ends through lugs 
of the burner. cllsplng thereby the chimney. A solid band. encircling the 
burner around the base of the chimney, secures a steady l1ght, as n o  air can 
enter the cblmney. 

Improved Three Wheel Ridlna: Pl ow. 
WIllI.m Snow. W.verly. Ill.-By .nltable con .tructlon . the forw.rd end 

of the tongne has a free up and down but no lateral movement, and thus 
relieve. the horses' neck. from h.vlng to support any morc weight than 
the weight of tbe forward end of the tongue. and at tll e same time enables 
the plow to be .ccurately guIded. When the fore wheels are Inclined I n  
turning, the re . .  wheel:wm b e  Inclined to the same exteDt I n  t b e  oppOSite 
direction. so that tbe machIne m.y be turned In a very sm.ll space. Th e 
land wheel may be lowered. so th.t the m.cblne may be level wben moving 
from place to place • •  n d  raised when the machine I • •  t work t o  run upon 
tbe unplowed land whlJe the re.r wheel run. In the furrow In tbe re.r of 
the plow. and the other fore wheel runs I n  the furrow plowed In the p .... 
vlou. round. By operatIng • lever. the plow m.y be raised away from tbe 
ground for convenience In pasllng frolll pl.ce to place. or lowered to work 
.t any de.lred depth . 

Improved Window Fram e • 
Samuel H.re. Martinsburg. W. V •• -Thls invention consist. In m.king 

the bOI frame. with Ita dividing .trlps. of one piece. The sash gnldlng 
pIece Is also m.de l.terally of one piece to cover the box fr.me. bnt 
divided Into an upper .nd lower .ectlon. 89 th.t on detachIng tbp lower 
section. and brlllJlng tile 8.8he.�down . tlley_ mly.be e ... l)y t&l<ell.out for 
repalre, 
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�u�int�� and �tr�O'nat. 
Tile Cllnroe for lnsertion under thi8 head i8 81 a Ling, 

Dry Steam, dries green lumber in 2 days, 
and warms houses. Circulars free. H .  G .  Bulkley, 
Cleveland, Ohf o .  

Air Compressors-Manufacturers will please 
send Circulars to National Mining and Exploring- Co . , 
Helena, M. T. 

Marine Glue-Wanted by the National Min
Ing and Explori n g  C o .  8. J. Jones,  Supt . ,  Heleno, M. T. 

'fhe most Perfect Power Hammer-Exclu
sive Hight for sale, or built o n  Royalty. Particulars of 
Samuel PenDock, Kennett Square , Pa . 

Cannon's Patent Dumb Waiter for Dining 
pnrpo!cs 18 admirable . 'ViII remain stationary at any 
p oint, loaded or  empty, without being fastened. Can be 
o p erated from any floor wtth which it communicates. 
l'rlce, $15 to $80. A. Cannon, Jr. , Poughkeepsie, N .  Y. 

Wanted- A  first class 2d hand Screw Cut
t!ng Lathe, 6 or  8 ft. bed, 16 or 18 in. swing. A. L. Ben· 
derer & C o . ,  Wllmlngton,  Del.  

A Sample of the Combined Whip and Rein 
Holder, illustrated In another page, wlll be mailed by the 
patentee on receipt of  75 cents.  

The Fleetwood Scroll Saw for Amateurs, 
Wood Carvers, J ewelcTs, :Model M akers, &0.  See adver
t i sement page �5�. Trump Bros., 'Vilmlngton, Del.  

Pattern Letters and Figures, to put on pat
terns of castings,all sizes.  H.W,Knight,Seneca Falls,N .Y. 

Wanted-A cheap , simple Boiler, -t H.P.,  
with fixtures com plete, t o  carry from 2 0  to SO lbs.  O f  
Rteam ;- adaptp,d f o r  use in water  mills f o r  steaming 
wheat. Address p ,  B. Hunt, Council 131uffs ,  Iowa, Pat· 
eotee and .M:anf'r of Hunt's Pat .  Wheat Steamer & Dryer. 

Forlbest Presses, Dies and Fruit Can Tools, 
Bliss & Wl11iams, cor. o f  Plymouth & Jay,Brooklyn,N.Y. 
All Fruit-can Tools,1< erracnte,Bridgeton,N.J.  

Brown's Coal yard Quarry & Contractor's Ap
para tuB for hoistin g  and conveying materials by t ron 
cabl e .  'V. D .  A n drews & Rro . ,  414 Water St.,  New York. 

For Solid Emery Wheels and Machinery, 
senll t o  t h e  Union �tone Go.,  Boston, Mass.,  for circular 

Lathcs, Planers, Drills, Milling and Index' 
Machines . Geo. S. L i n coln & C o "  Hartford, Conn.  

For Solid \Vrought-iron Beams, "tc., see ad
vertisement . .,:\ tldress Union Iron Mnls, Pittsburgh , Pa. ,  
for lithogra p h ,  e t c .  

'femples & Oilcans. Draper, Hopedale , Mass. 
Hydraulic Presses and Jacks,  new and sec

ond hand. E. Lyon, 470 Grand Street, New York. 
Peck's Patent Drop Press . For circuiars, 

address Milo, Peck & Co. , New Have n ,  Conn . 
Small Tools and Gear Wheels for Models . 

List free. Goodnow & Wightman ,23 CornniU, B uston,Ms. 
To Rent-4(lx146 feet in one room, ea�y of 

access and constant power for qlanu facturmg. Wtthln 
10 rods R.R. Depot and Erie Can a l .  Penfleld & Torbox, 
Lockport, N . Y. 

Wanted-Hand Stave Jointer . Address J. 
Stoney Porcber, Bonneau's Depot, S. C. 

Newcastle Grindstones for Locomotive 
Work . J. E. Mitchell, Phlladelpbla, Pa. 

" The Best Book on Elementary Mechanics." 
The Apprentice, or First Book for Mechanics, Machin ·  
I , t s ,  a n d  EngIneers. lI y  Oliver Byrne .  71 Engravings.  
12mo . ,  clotb . $1 . 50 .  Sent post  paid,  by A. J. Fisher, 
9� Nassau S t . ,  New Yor k .  

Steptoe, McFarlan & Co. ,  No. 212 to 220 
West 2d St., Cincinna.ti , Obto, man u facturers of Wood
WOrking Machinery and MachInIsts'  Tovls , Send for 
circulars. 

The French Files of Limet & Co. are pro
n o u ll c e d  superior to all other brands by all who use 
them . Decided exce llence Bnd moderate cost have made 
t hese goods popu lar. Homer Foot & Co.,  Sale Agents 
for America, ?O Platt Stree t, New York. 

A. P. ]\forris, Northfield, Minn. ,  wishes the 
address O f  Geo. Kirch h 5 ft'cT, p .... tt" ntee o f  machine for 
Purifying Butter, which was recently mustrated In tbl s 
paper. 

]\fining, \Vrecking, Pumping, Drainage, or 
Irrlgattng Machtnery , for sale or rent. See advertise
ment. Andrew's Patent, inside page. 

Two 50 H. P. Tubular Boil ers for Sale (Mil
ler's patent) very low, If applied for soon . Wlll be so d 
separately or together. Complete connect10ns and pump. 
Holske MachIne Co. ,  279 Cherr)' Street,  New York . 

Lovell's Family \Vashing ]\fachine, Price 
$5 . A perfect success. Warranted for five years. Agent s  
wanted .  Address �l . N .  Lovell,  Erie, Pa. 

To Capitalists-To be sold, one half of pa
tent Steam Street Cor. Wlll put a car on the road for the 
beneftt of all concerned. For particulars, address W. W . 
Crane, Auburn , N. Y .  

Brass Castings of superior quality. Send 
your patterns to BaUey, Farrell & (lo., Pittsburgh, Pa. 

Notice to Inventors-Our Guide Book for 
the sale of Patents expl>1ins new and improved methods 
for dlspo,lng of rlgbts.  Send stamp for clrcnlar and 
synopsis of contents . S .  S .  Mann & Co. , cor. Linden Av. 
and Hoffman St . ,  Baltimore, �Id .  

Buy Boult's Paneling, Moulding, and Dove
t�ning Machine. Send for circular and Eample of work . 
ll. C. Mach'y C o . ,  Bat tle  Creek, bl leh . ,  Box 227. 

Emerson's Patent Inserted Toothed Saws, 
and Saw Swage . See occasion'll advertisement on out·  
s i de page . Send Postal Card for Circular and Price List. 
Emcrson, Ford & C o . ,  Beaver F'aUs, PH-. 

Spools, Button Molds, and all small turned 
goolls made by H. lI. Frary, .J onesvtlle,  Vt. 

vVanted-A first class Machine, known 
among Hinge Makers as a Slit ting MaChine . Addres.s 
'Wheeling Hinge C ompany, \Yhael1ng, W. Va .  

Steam Fire Engines-Philadelphia. Hydrau
lic Works, Philadelphia, Pa . 

Bone �lills and Portable Grist Mills.-Send 
for Catalogue to  T <l J ly  & W1Jde, 20 Platt St . ,  New York . 

\Vaterproof Enameled Papers-all colors
for packing Lard anll other ally substances, ChlorIde Of 
Lime, Soda and similar C hemicals, Cartridges,  Shoe Lin· 
ngs, Wrapping Soaps, Smoked or Dried Meats, and De· 

.Iccated Vegetables, Shelf Papers, a n d  all application. 
where absorption is to be resisted. Samples on appli· 
cation. Crump's Label Pre ss. 75 Fulton St .• New York. 

Amateur Astronomers can be furnished 
with good Telescope. at reasonable prices .  For partic
;11ars, address L. W. Sutton ,  Optician, Box tlS, Jersey 
City. N.  J .  

For descriptive circulars, and terms to 
Agents of new and saleable mechanical  noveltles,address 
James H. 'Vhite, Newark, N. J., Manufacturer of Sheet 

nd Cast Metal Small Warp-A. 
Paragon Gold Quill-Pens-The best in use. 

c .  M. FIsher & C o . , J(Tl Fnlton Street ,  New York. 

Price only three dollars-The Tom Thumb 
Electric Telegraph. A compact working Telegrapb ap
paratus, for sending messages, making magnets, the 
electric l1ght, giving alarm., and various other pnrpooe •• 
Can be pnt in operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price. F .  C. Beach & Co. , 260 
BroadwaY, cor. Warren St., New York. 

Self.Cleaning Lard and Butter Cutter. Sam
ple 3Oc. Agents wanted. Wm. M. Bleakley, Verplanck, 
Westchester Connty, N. Y. 

Engines, Boilers, Pumps, Portable Engines 
(new & 2d band ) . ! .  H. Shearman, 45 Cortlandt St., N.Y. 

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

A. F. Havens Lights Towns, Factories, Ho
tels, and Dwellings with Gas. &1 Broadway, New York. 

Best Philadelphia Oak Belting and Monitor 
Stitched.  C. W. Arny, Mannfacturer, 301 & 803 Cherry 
st . •  Philadelphia, Pa. Send for circular. 

Pat. Double Eccentric Cornice Brake, m'f'd 
bv Thomas & Robinson, Clnn., O. Send for Circular. 

Rue's " Little Giant" Injectors, Cheapest 
ond Best Boller Feeder In the IDorket. W. L. Chase & 
Co. , 93. 95, 97 Liberty Street, New York. 

A Superior Printing Telegraph Instrument 
(the Selden Patent) ,for private ana short lines-awarded 
the First Premium (a Silver Medal) at Cincinnati Expo
s1 tion, 1871. for U Best Telegraph Instrument for private 
use"-is offered for sale by the Mercht's M'f'g and Con· 
otruction C o . ,  50 Broad St . ,  New York. P.  O.  Box 496. 

Woolen and Cotton Machinery of everv de
scription tor Sale by TuUy & Wilde, 20 Platt St . ,  N: Y. 
Dean's Steam PUD;lPS, for all purposes ; En

gines, BOilers, Iron and "�oo� Working MaChinery of 
011 descriptions. W. L. Chase & Co .. 93, 95, 97 Liberty 
street. New York. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase & C o . ,  
93, 95 97 Liberty Street, N e w  York . 

Machinery for making Gas Fixtures.
Makers of machines used in the manufactUre of Gas 
Fixtures, for tapping, drUling, cock-making, &c., &c. 
may find a purchaser by sending Circulars, with descrip 
t ions and prices, to L. L. D., Station C . ,  Phlladelphla,Pa. 

By touching different buttons on the desk 
of the manager, he can communicate with anv person in 
tbe establishment wlthont leaving his seat. The Minia
ture Electric Telegrapb-Splendld for olftces, factorieo , 
shops, dwe1llngs, etc. Price only f5, with battery. etc . ,  
complete for working. Made b y  F .  C .  Beach & Co., 260 
Broodway, corner Warren St., New York. The Sclentlflc 
American establishment, New York, lo fltted with these 
lnstrumen ts.  

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

Diamond Carbon, of all sizes and shapes,for 
drilling rock, sawing stone, Bnd turning emery wheels ; 
also Glaziers' Diamonds. J . DIckinson,64 Nassau St.N.Y, 
Engines 2 to B H.P. N.Twiss,New Haven,Ct. 

F. N.  will find recipes for jeweler'S white 
enamel on p . l07, vol . SO. This enamel can be col ored to 
taste.-C. T. s. We have no Information as to the mar· 
ble roof of Girard C ollege, Philadelphia,  Pa.-F . L.'s 
queries are not sulftclently expllclt .-D. W. can clean 
his coins bv following the Instructions on p. 217, vol. 26. 
-T . H .  D.'s query ali to the evaporation of ice is Incam· 
prebenslble .  

C .  B .  H .  asks : How can I make imitation 
pearls ? A .  Tbese are boll ow spheres of very tbln 
glass.  A s mall p ortion of a pearly substance, found ot 
the bose of tbe scaleo of the bleak and other flshes, Is 
introducpd into each, and is spread over the surfa ce . 
The sphere Is then flUed up with white wax or gnm 
arabic . 

C. H. G. asks : 1. What substance is most 
sensitive to atmospheric changes, and will , by expan
sion and contraction, most readily In dicate damp or dry 
weatber ? A. A delicate human hair, properly cleaned 
and arranged. This is used in De Saussure's hygrome
ter, as Improved by Regnault, for measuring atmospher
ic changes . Animal membranes, vegetable fibers, and 
pieces of  wbalebone ore sometimes employed. 2 .  What 
material Is most affected by actual contact wltb water ? 
A. The cblorldes of nickel and cobalt completely change 
tbelr color. 

J. K. asks : 1 .  In using steel bars instead 
of bells, how large and of what shape should a bor be 
to make as much sound ao a beU weighing 1 ,000 Ibs.? How 
sbould It be snspended ? How large a bammer would It 
need ? A. In a properly conotrncted bell, the cavity of 
the bell reinforces the fundomental note and greatly In
creases Its sonority. Moreover, the material i8 so 
distributed as to get tbe largeot possible sounding sur
face . For tbese reasons a bar sbould be of large size 
to give as great an Rmonnt of sound ao a bell welgblng 
1 ,000 lbo. How large It and the hammer should be must 
be determined by experiment. The bar sbould be flrmly 
secured at one end. 

J. C. F. asks : What is the best preparation 
to preserve the skiM of stuffed birds ?  Is anyth ng bet· 
ter than arsenic ? A. CarboUc acid answers well for 
temporary purposes, but areenic f s  the best permanent 
preservative. 2.  Wh at i s  the best treatise on the art of 
stulftng birds ? A. The be.t treatise I s  In the form of 
Instructi ons published by tbe Smithsonian Institution 
for the guIdance of collectors on exploring expeditions. 
Apply to Profe�sor B1J.trd,  at Washington , D .  C. 

Z. B. asks : Has the first link of a train of 
cars the whole pull or weight of cars on it ? A .  Yes.  
3. If a link of 1 square Inch secti on will pnll  80 cars, 
will a link one hnndredth part of an Inch section pnll 
1 car ? A. Yes.  

A. T. says : 1 .  Please give me a recipe for 
transoarcm t  cement, not soluble by dampness ? A. Use 
powdered mastic and heat. 2. What Is  the difference 
in the beat ')f a room hea.ted by steam pipes, and one 
heated by a wood or coal flre ? Is not the beat from 
steam pipes more .earchln g  and dry than beat from 
either a wood or a coal fire ? 'If so. why i s  it ? A. Steam 
pipes give a mild, dlllused beot, but at the same time ar
rangements must be made to supply moisture to prevent 
dryness. This is .ometimes ellected by attochlng smaU 
escape cocks to allo w a Uttle steam to enter the room . 
3. Wbat 18 the thermometric dlllerence In heat radiating 
from a steam pipe with 70 lbs . pressnre per square Inch 
and one wltb 10 lbs . l're .. ure per square Incb ? WIlJ It 
be nearly the dlfferenee In tbe temperature of s team at 
10 lb •• pre.sure and at 70 lbs. pressure ? A.  No. It 
would be proportional to the more rapid 1I0w of steam 
tbrough tbe pipes at the greater pre .. ure. 

G. W. E.- Write to John Casey, 24 Beek 
man street, New York city, for ttle article. 

H. C. P. says : A belt traveling at a certain 
speed, olze of botb p ulleys being given, bow can I flnd 
the size of p ulleys to canse the belt to run at any other 
speclfled speed, either laster o r  slower ? A. The clr· 
cumference of either pulley, multipJled by the number 
of revolutions per mlnnte, gives tbe speed of the belt ; 
and if the number of revolutions remains constant ,  the 
speel!. of tbe belt can readily be changed by changing 
the size of the pulley. For Instance, If the pulley Is to 
make 60 revolutions per mlnnte, and the belt Is  to bave 
a speed of 1 ,000 feet a minute, the circumference of the 
pulley Is found by dividing- 1 ,000 by 60, or It will be 16 2 · 3  
feet. 

F. E. C. says : I. We are making a steam 
engine, the size of the cylinder Is � Inch (flameter, 2� 
Inches stroke; abont what power would I t  have ? A. 
Multiply pressnre on piston In p o nnds by speed of pis· 
ton In feet per mlnnte, and divide the prodnct by 33,000. 
2. We have an old flre extlngnlsher for a boiler; will It 
be safe ? How can we test I t ? A. Fill the boiler wltb 
cold woter, and heat It, until the expansion of the wa· 
ter prodnce. the desired pressure. 3.  Are there any 
small steam gages tbat wonld do for I t ?  A.  Yes. 

J. M. asks : Where was the first railroad 
bridge built across the MissIssippi rive r ?  How many 
rallroad bridges are there now over it,  and how many 
were there in the year 1859, and where are they situated? 
A. The IIrst bridge was at Rock Ishnd. There were no 
others erected previous t o  1859. There are now 10 
brhlge8 over the Mississippi, at the followIng places : 
Winolla, Dubuque, Clinton. Rock Island, Burllngton, 
Keok uk, Quincy, Honnlbal,  Hastings, St . Louis.  

H. C. D. asks : If a person should fasten a 
stick to a smooth board large enough, when placed at 
some convenient spot, for the Ught of the sun to 
make a shadow of the stick on said board for the space 
of one year, if pencil marks should. be made o n  the 
board parallel with the shadows, once a month for one 
year, at the rtsing or setting of the sun : would not the 
earth In Its orbital yearly motto)! produce shadows di· 
verging from the center all around like tbe spokes to a 
wheel ? A. The different shadows would diverge from 
the center, but not  all around like the spokes of a 
wheel,but between tbe limits of earli est and latest sun· 
rtse on one side, and earliest and latest sunset on the 
other. In tbls latitude, there Is a 1!ttJe more than 3 
hours difference between earliest and latest sunrise, 
and the same difference between earliest and latest 
sunset. 

B. asks : Do the winds always blow in an 
exact borlzontal line ? If not, what Inclination do they 
ossume ? A. They do not. The direction varies,  bnt In 
general foUows the outline of the earth's surface. 

W. W. W. asks : 1. What must be the di. 
ameter of a spberlcal balloon which , wben fllled with 
hydrogen, will have an ascensional force o f  SO kilo 
grommes, the baUoon Itself weigblng 30 kllogrammes ? 
A. Make It so tbat the welgllt of the balioon and gao Is  
80 kllogrammes less than tbat of an equal volume oi alr. 
2. How mucb zinc and sulphuric aeld are !requlred to 
produce hydrogen to flll a cylinder 2 feet long x 9 1nches 
In dlamcter ? A .  A trifling amount . You :can calcn· 
lote from the reaetion. H'SO'+Zn' = Zn'SO'+H'. 3. 
Please give me the prescription to make yellow, bronze, 
and golden Ink. A. See p . 130, Y01.  32.  

X. J.  asks : 1 .  How many pounds can a 
h o rse of av erage strength pul l ,  I mean to lift by pull ·  
ing ? A. It Is  generalJy considered that a horse of aver
age strength,  moving at the rate of 2� miles a.n hour, 
can exert a tractlle force of 100 pOllnds for 10 hours of 
a day. 2 .  Can you give a simple explanation of the 
qnestlon : Whlcb runs fa ster, the top or bottom of a 
wheel of a wago n ? A. You will flnd thl. explained, by 
means of a diagram, o n  p. S6�, vol. 28. 

R. M. asks : Can I melt iron in a crucible 
on a blacksmith's forge , to mold plow points In plaster 
of Pari s ?  Will a crucible loot any length of time, so 
that It  would pay to melt Iron In It ? A. To both the 
questions, yes. 

G. J. asks : What, in your extended expe
rience,ls the nearest approach to perpetual motion ever 
accomplished by an Inventor ? Is tbere anything on 
record in the Patent Omce, that Is, has any person yet 
manufactured or arranged a machine,  or invented any 
mecbanlcal o bject, that would operate from a propell· 
Ing power Inherent I n  i t self, withont 'prlngs, steam, or 
other motor known to mechaniCS, for a ttasl s ? If so, 
did it prove to be o f  any force or power, or dl d l t  prom · 
Ise anything useful ? Please Inform a reader of your 
paper and a weU wlsber to tbe American Inventive 
faculty. A .  The nearest a pproach to perpetual motion 
Is the example of the man wbo placed blmself within 
a tub and, by a steady upward pnll on the bandIes, ex· 
pected to rise In tbe air. But he found tbat the tub was 
pushed down by bls feet j ust os mucb as It was pulled 
up by his hands, or, In other words, that action and reo 
action are equal, and therefore he failed to ascend. He 
has had many successors, who have aimed to overcome 
tbe dllftcnlty by Interposing levers or cogged wheels,ar· 
ranged either to puU agalnst each other, or placed be· 
tween tbe hand. of the operator an d tbe bandIes of the 
tnb. The prinCiple 10 the same In all snch cases, cons e ·  
quently the tblng w o n ' t  work .  T h e  simple t n b  1 8  the 
neorest approaeb t o  suece.s because It Is attended with 
Jess frictio n .  The Interpoeltion of wheels or leverE\ 
wastes a portion of tllle force.  "1 he jet of a fonntain,  
for  example, will  most  nearly reach the level  of I ts  sup· 
ply If allowed to rise I n  the air unobstructed . If the 
jet is  compelled t o  turn a wheel or operate a lever, its 
hlght l s of course diminished . 

J. K. asks : 1. W hat is meant by a high 
'Pressure and a low pressure engine, and by a low press
ure engine and boiler ? A.  Non·condensing an d eon· 
denslng. 2. What Is meant by U"k motion , and what by 
valve motion ? A. The mecbanlsm for operating the 
valve . 3 .  If I botl away one cubic inch of water, in a 
box of one f(lot cube, will I have aBy pressure In the 
box ?  A. Yes. 4. Will I get any by further heating It  ? 
A. Yes . 5. Can I explode the box ? A .  It d epends up 
on the strength of the box. 

E. M. C. asks : 1 .  Is plating with aluminum 
successfuUy practiced ? Wby would It not be, for many 
ornamental purposes,  superior to nickel, and (as the 
metal may be derived direct from cloy) possibly cheap· 
er ? A. The cost of extracting aluminnm from clay Is 
still too grea t .  2.  Can yon tell me of any way In whlcb 
magnesium can be used (without too expensive appar· 
atus) for making ,lgn.ls at sea ? The wire o r  ribbon 
will not burn continuously.  and requires the aid 
of an alcohol fiame to insure continuous combustion, 
even wh ere not exposed to drafts.  If bnrnt In  a Ian· 
tern, the glass is  soon coated with the condensed mag
nesla ; and If not tb u s  protected, the wind blows tbe 
wbole thing out. Is tbere any way of using It (simple 
or combIned with otber materials) In torcbes to burn 
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from one to  tbree minutes, and whIch would not blow 
out or drop sparks ? A .  There Is 8 magnesium lamp 
whlcb can be successfully used for ll lnmination and 
Ion terns,  which Is constrncted to remedy these defect s .  
S .  What would be t h e  most convenient w a y  of genera. 
tlng electrlclty for the electric light I n  a compact ma
chine, easily portable ? What amount of  power is neces
sary for a light visi ble flve mile s ?  A. The most con
venient way to obtain the effect desired would be to use 
40 1Iat Bunsen cells and an electric lamp. 4. Would tbe 
electrical machines used for medical purposes have suf.. 
flclent power? A. N o .  

D. Y. H. asks : Which is the most economi
cal steam engi n e ,  (1) one in which thc cut-oft' is at X or 
� of the stroke, and the momentum Is obtained by tlie 
governor and throttle valve, or (2)  one in which the 
cut·  off is  regulated by the governor, a n d  t h e  regular 
momentum is obtained by large and s�all expansion ? 
Which Is the most economica\.  (3) high pre ssure and 

large eXDanslon, or (4) low pressure and small expan. 
sion, if all other things are equal, with well covered 
cyltn�ers, pipes. etc. ? A .  As we understand your q ues. 
tions, the second and third cases will be more economi . 
cal than the others. 

D. M. asks : What is the matcrial to use to 
prevent a hardened p olished steel plow from rusting 
and allow i t  sUlI t o  retain its  luster ? I have b t' c n  
using clear varnish, b u t  It Is  n o t  effectual . A .  It ,·,ill  be 
necessary to keep it  covered with oi l ,  when n o t  in u s c .  

" Sufferer."-In reply to this correspond
ent, who asked how knock knees may be cured, Dr. 
Chapman. of New liaven , C')nn. ,  says : After growth 
has ceased,there is no remedy. The cliances of recovery 
diminish In exoct proportion to the age u p  to the pe
l iod when full growth i s  reached, that is ,  the younger 
the patient, the better the chance o f  recovery. The 
cause is not, as gene rally supposed i n  the majority of 
cascs, accident or natural defermlty, but an Impover 
lshed state of the system 1n very early life. brougb t o n  
b y  disease or Improper food. T h e  treatment varies ac · 
cording to the exten t of tbe trouble . If the legs are 
too weak and tbe j oints too loose to bear t h e  weIght of 
the body, the recumbent posture must be maintained 
for months ; at the same time tbe legs may be bandaged 
In snch a way a. to keep them In tbe straigh t position ; 
tonics, such BS tron , qUinia, and cod liver on must be ta
ken in one form or another, and electrtcity may be used 
to excite the weaken ed muscles . In cases not so severe 
as this , or in such cases after the precedin g  treatment 
has conditioned up the le�s, a d ifferent method is fol
lowed. The ton1cs are given and the cl t 'ctrict ty used,b u t  
Instead of lying In b e d  the patient  m u s t  b e  up ond 
about like other people ; but t h e  legs must still  be ban · 
daged in a pecu1 iarway . A sUfi and straight fron rod, 
flattened at each end and padded, of tbe length of tbe 
leg, ls fastened t o  the o uter side of  the leg.  It will 
touch at  two pOints, on the h1p and ankle, and a band
age i s  placed around the knee and rod, drawing them 
together or towarA s each other, and thus keeping t h e  
l e g  in a nearly straight position. �" o r  a few mtnutes 
every day the rod should be removed so 8S to allow the 
welgbt of the body to fall  naturally on tbe knee . This 
18 the best known treatment � but patience,  skil l ,  and 
good nursing are requisite,  for the disease at b � 9 t  is  a 
troublesome and long prot racted one.  

G. A. D. a�ks : 1 .  How can I make tIl e 
cheapest and simplest ba.ttery ? I have b £ e n  tryin g  to  
construct a galvBnic  battery, but have not succeeded. 
I constructed i t  on the Bunsen plan, but it would n o t  
work. A. U s e  pieces of zinc for o n e  pla t e  of t h e  bat
tery and pieces of  gas coke for the other,  and charge 
with dilute all of vitri o l .  2 .  What Is the principle of 
the kaleI doscope ? A .  It depends on the repeated re· 
flection of any object, placed between two smaH mir 
rors which are a t  a n  angle to o n e  another. The pattern 
and the number of reflections depend npon the angle 
between the mirrors. 3 .  To what hlght can a baJloon 
ascend ?  A .  To such a hlgbt that I t s  weight I s  .lust equa l 
to the welgbt of that amount of air which lt d isplace s .  

P. and other correspondents ask what is 
p n t  In  starcb t o  give t h e  shirt bosoms a glos s .  A .  A 
piece of parafiln or white wax, about the size of a hick· 
ory nut, t n  each bowl of starch . The managers o f  one 
large shlrt factory, however, assure us that they pro · 
dnce the polish by the skillful nse at tno sad Iron only. 

J. W. G. asks : How can melted glue be 
kept IIqnld when cold ? A. Toke best pale  glue 2 Ibs ., 
soft water 1 quart, dissolve in a warm bath ; after cool· 
Ing add (slowly) 7 a"'.  nltrlc aci d.  When cold,  bottle 
ofl.  

C. R. asks : Is there any way of removing 
from a steel engravlnK spots (both In the margin and all 
the print) caused by the gum In the back boards of the 
frame In wblch i t  I s  hun g ?  A. No. Sucb engravings are 
prInted on un sized paper, which absorbs moisture so In
timately tbat Its eftects cannot b e  got rid o f .  

L. H. S. says : In your reply to the question 
of M. M. in regard to the advantage of  raisin g himself 
by a rope over a flxed p ulley, you say that you think 
tbat tbe friend of M .  M. ts  rlgb t ,  when he says It bas no 
advantage over a single rope.  Are you not ha�ty In  
your concluslon , and ought n o t s clentlflc men to be able 
to give deftnlte answers to qnestlons wblcb admi t of 
proof by experiment or matbematlcal calculati o n s ? I 
am Inclined to believe that M. M. Is right when b e  
clolms an advantage of n early o n e  balf. A n d  In tbe 
same number, in reply t o  the geometrical question of 
W .  C. L . ,  whose teacher clatms that an infinite circle I s  
coincident w i t h  a strajght Hne, y o u  sho,y from their 
equations that tbh cannot be so;  the straight l ine b e i n g  
of one order, a n d  tbe circle o f  another, t h e y  c a n n o t  c o 
Incide . T h a t  Is  all w e l l  enough so f a r  as tbe mathema· 
ttce.l discussion Is  concern ed,  but do y o u  conSider t h e  
mind of man t o  be capable o f  conceiving of infinity ? 
If an infinite straight 1 tne can be conce i ved of,  m e y  n o t  
a circle be conceived o f  also, of whicl l  the  straight l i n e  
shall be diameter or chord , a n d  vice 1�er8a ? When the 
tUtference between a s traigh t line and a circle becomes 
Inflnltely small, do they coincide ? I claim tbat the m i n d  
i s  incapable of  conceh"ing of Infinity, and j u s t  so soon 
as men begin to dh;cu!'8 a proposition which cann o t  lJ e 
conceived of,  they arc over tb eir  h e a d s ,  and utterly at a 
ment.l loss.  Everytblng Inflnlte coincid e s .  A. With 
out going Into t h e  metaphystcal queetion that you have 
raised, we may say that the mathematical demon stra· 
tl on bas the advant age, In givin g  the re.ults w i t h o u t  
requirin g  a vivid conception o f  Infi n i t y .  T h e  question 
about tb� · rope i R  considered o n  p .  219  o f  o u r  curren 
volum e .  

J. T. W. asks : How can I dean silver 
plate ? A. U.e prepared chalk In c o l d  water ; apply 
with a plat e  brush, chamois l e a ther, or soft woolen 
rags. 

W. M. W.-You appear to have both legs 
of the siphon 01  the same lengt h .  The size of your 
pipe answers well enough , but it fs neceEsary that the 
end of the siphon tbat dlscbarges tbe U quid sbould be 
on a lo .... er len I Ibon tbe end Into wblch I t  Is  drawn . 
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W. H. H. says : We have a steam engine 

rated at 15 hor.e po wer. and a muley saw . With 150 
I b s .  steam, we cannot run through a 80 inch log, the 
saw maklng 200 revolutio n s  p e r  minute. I would Ilk 
to increase the beating surfac e .  At present we hay 
only got an I nch and a quarter pipe running through 
heater 20 IMhes long. Suppo.e I turn the exhaus 
through the tank. will  It deduct anything from th 
power of the engine ? A. It w\ll Increase the back 
pressure sUghtly . We do not answer que.tlon. of the 
character of your other queries for obvloUB reason s .  

J. W. G. asks : How can I make bronze and 
blue writing Inks ? A. For blue.  u.e 2 oz • .  Chinese 
blue. bo\ltng water 1 quart.  acetic acid 1 0z. DI.solve 
the blue In the water. add the acid. and I t  Is ready for 
use . For bronzl� .  use the common blue fnk o f  the shops 
In a .teel p e n ; It w\ll turn bronze by the action of the 
metal.  

J. H. P. says : 1 0  is generally believed that 
a rallroad bridge I s  less liable to give way when the 
passing train moves slo wly than when under full speed. 
Is thl. correct ? Boy • •  lIdlng or .katlng over thin Ice 

righ tly judge their safety to depend In a great mea.ure 
upon the celerity of their movement .  Grant that a 
brIdge has one weak place, one place weaker thaD any 
other of the same brIdge ; and that a train has one car 
or combi nation of cars heavier thaD aoy other car or 
combination of cars of the same train ; and further 
that there I. one point (center of gravity) In that heavy 
car or combin ation of cars where the strain o r  gravity 
Is grea t e r  than at aay other point . Now, as it  Is the 
last s traw that breakS the camel's back, so by parity of 
rea.onlng It  i s  that p o i n t  of greate.t strain or gravity 
that cau.e. the bridge to give way at the weake.t place. 
Agai n .  grant that a bridge never falls to piece. all at 
once, but that tn the order of time one part-pln,brace, 
o r  beam-breaks first, then another part, then another, 
till tbe llnal .mash. each break occupying. succeeding. 
and being .ucee eded by .n appreciable m oment of 
time j and further, the more rapidly the train moves, 
the more evenly the greatest strain will be distributed 
over the bri dge and the les. time It will bave to act up· 
on the weak pOint j and it  follows, other conslderations 
being out of the que.tl o n : That the more rapidly the 
train passes over the bridge , the less liable w111 be the 
brl:lge to fall . I. thl" correc t ? A .  This theory would 
b e  correct, if  a trai n passed oyer the track a s  a boy 
gUdes over the ice o n  skates. But the train,  on account 
of inequal1t1es in ft-e track and uneven speed,  i s  Con. 
Inually .trlklng blow. a. It  moves along; and the faster 

moves, the more rapid and violent are the bJows. 

_ .G. T. D. asks : How is the crystalline ap 
p earance of galvanized sheet iron produced ? A. W. 
believe that It  I s  produced by the crystallIzation which 
takes place i n  the cooling o f  the zinc surface on witb_ 
drawing the Iron plate from the ba th of molten metal . 

J. K. R. asks : At what temperature will 
plumbago fusc, or what degree of heat will i t  sustain 
w l th@ut fusing ? A. It wllInot fu.e at. and should sn.· 
tai n ,  t h e  highest heat o f  a wind furnace. 

W. C. K. asks : How can I prepare common 
cotton sheeting • •  0 that I t  wlIl be s nlllclently clo.e to 
u.e for a sail ? W i thout some preparation It will not hold 
the wind. A. Try a thin solution of India rubber In bl. 

ulphlde of carbon. 

A. E. G. asks : Will you give me a test for 
the pres ence of alcohol In solutions ? A. Pure alcohol 
must c ompletely volatiliz e .  and ought not to leave the 
l east smell of  fu.el 011 when rubhed between the han d s  
nor s h o n l d  I t  r e d d e n  IItmu. paper . Wh en kindled. It  
must burn with a faint blnl.h • •  carcely perceptible 
fi.ame . 

G. O. S. says : I am building a small pleas
ure s t eamer to draw 2 feet of water. What tunnage 
wllI  she carry ? Her len gth 1. 47 fee t ,  beam 4 feet. with 
lIat bottom ? A. C.lculate the dhplaceme nt. ln cnhlc 
feet.  for any dr. ft. and divide by the numb f f  of cubic 
feet in a tun of water . 

G. H. asks : 1. What will rust iron the 
mo.t and In the lea.t time ? A. A solUtion of •• 1 am. 
monlac will an.wer. 2 .  Wh.t I. the wax which the bar
bers use for blacking the moustache compose d o f ?  A. 
It generally contains a solUtion of nitrate of .Ilver. 

J.  W. M. asks : I .  What is the rule for 
placing boner rlvet ••  and for the size of rivet. to get the 
greate.t strength In d i fferent thlckne •• e .  of Iron ? A. 
It Is usual. In single riveted Joint ••  to make the dlam. 
eter of the rivet. from twice to once .nd a half the 
thickness of the pl.te.  The di stance between the cen. 
ter. of rivet holes may b e  found by .ddlng the diameter 
of the rivet to 0'785t time. the quotient of the square of 
the diameter of the rivet divi d e d  by the thlcknes. of 
the plate.  2. If we use a common horse power, run a 
lever 50 feet from center, and lay a 3 feet endless railroad 
100 feet diameter. would It do for .uch heavy work as 
.. 3 run 1I0ur mill ? We .hould u.e a .mall locom otive 
for power. Would It be economi cal or n o t ? A. W. do 
not .ee an ything of special merit In the p lan. 3. What 
Is  the .Ize of the large.t locomotive driving wheels. and 
o n  what railroad are tbey used ? A .  The largest of 
which we have seen an account are on some locomo
tives l n  the Great We.tern Railway I n  England.  They 
are 8 feet In diameter. 

T. C. S.-The solution on p. 300. vol. 29. 
eems to be correct. The relatlOn between the power 

and weight was required for a dellnlte position of the 
mach ine; and tbough this relation Is con tinually vary . 
tng, It can be found, for any particular point very relia
bly. You wll l llnd the subjoct treated In any good work 
on mechaniCS,  showing how to deduce general formu 
Ire. by which the relation between the power and 
weight at any pOint can be determi n e d .  

T. F. asks : 1 .  What work on logarithms 
explain . them In the plalne.t way. without regard to 
cost ? A .  We can recommend Law's " Treatise on Log
arithms ," published In Weale's serie s .  2. Is there any 
work I n  which the shafting and pnlleys for qual'ter 
twist belt. are lIIustrnled ? A. You will llnd thl. lIIu •. 

rated In nearly an} book on mill work. S.  Which 
French .clentillc periodical I. mo.t I1 k e  the SCIENTIFIO 
AMERICAN ? A. The Revue Indu8trielle. 4 .  Is there any 
one devoted to the llour milling Interests ? A. We think 
n o t .  

C. A. asks : 1 .  What is the best speed for a 
fo o t  power circular saw, as prove d. by practice,  the Saw 
belng 5 Inchc. In diame ter ? A. A. fa .t a .  p o s.lble. 2. 
WOUld It  not require too much po wer to run the Saw at 
9.000 feet per mlnut e .  to .aw one Inch stuff? A. Yes . S 
Can you furnl.h the Science Record for the years 1873 an d 

874 ? A. Yes. 

B. H. asks : What is the greatest speed that 
has been attained by a loeomottve ? A. The fa.test 
time tllat we know of from personal observation Is 63 
miles an hour. We have seen statements, on apparent
ly good authority. that a speed of 90 miles an hour is of. 

en attained on many railroad. In this cO lIntry. 

W. H. B. asks : 1. What is meant by the 
tierm sea level, and how can I determt n e  the sea leyel of 
any city ? A .  The sea level l. the hlght of the ocean. at 
mean low tide, in reference to any place whose eleva
tlon ls to he determined. 2. Wh.t Is  the meaning and 
derivation of the term O. K.? A. We have been told that 
I t  originated from tbe endorsement put upon a package 
by a dl.tlngul.hed but illiterate per.onage. Being a.ked 
what h e  meant by " O. K . ... he t o ok a piece of chalk 
and wro te down " Orl Korrec t . "  

H. T. G. asks : Can air  be so confined as to 
he u.ed a. a po wer ? F o r  In.tance. could I t  be applied 
to running a locomotive. provided a constant snp ply 
could be ohtalne d ?  Ha. there ever been an air engine 
In o peration ? A .  Air compre •• lng machi n e  •• and the 
use of compressed alr for motors, are quite common . 
You can get full particulars from the manufacturers. 

S. asks : Can the best turbine water wheel. 
geared t o  the be.t pump made . raise the quantity of wa· 
ter u.ed by the wheel to " the hlght of the fal l ?  A .  
According to s o m e  o f  t h e  b e . t  re.ult. given In te.ts o f  
turbine wheel. a n d  pump ••  t h e  quantity of water ral.ed 
would be 0'55 the hlght of the fall with a centrifugal 
pump . and 0'45 with a direct acf,lng pump . 

M. A. V. asks : How much water ought to 
be evaporated Into steam of 60 lb •. per .quare Inch 
pre.sure. by l I b .  of coke. using cold water to feed the 
boiler ? A. About 1,. lb • . •  If the boller Is  well de· 
.Igned .  

J.  H. asks : 1 . Does the power of the ram 
Increase as the square of the fall in creases ? A. No . 
2. Is the power the result of the Impetus acquired by 
the discharge ? A. Ye •. S. Would It be practi Cable to 
work a ram under " bead of twenty feet ? A .  Ye •. 

C. S. A. asks : i:  If a pipe is forty feet high 
and lllle d  with water. w.hat wl\l be -the pre •• ure to the 
.quare Inch on the base ? What Is  the rule for telling 
the pre.sure of water on the b.se. the tube being of a 
.pecilled hlght ? A. Multiply the hlght In feet by 0 438. 
In the example given,  the pressure per square inch on 
the base i. 40 X O'433 =17'32 pounds. 2. When the .team 
gage regl.ters 60 lb • . •  does that mean that tbere 1.60 
lb • .  p r e  •• u r e  to the .quare Inch o f  . urface of t h e  holl· 
er ? A. Ye • .  3. How many gallons of water doe. an 
ordinary locomotive carry In It. tender ? A. From 1 ,500 
to 2,000, 4. How Is the expansion and contraction pro
vided for In the bridge at St. Louis ? Will wire rope 
work over .Ix Inch pulley • •  ubj ected to heavy pres.ure 
stand the pressure and wear as well as the ordlnary 
cable ? A. See answer. to C. B. A .• p. 34. vol.  SO. 

A. M. Y. asks : Can you re�ommend me any 
works on armored vessels ? A .  It wtll be necessary for 
you to look over periodical literature . You will llnd 
some ma.tter of constderable value In " Our Iro n - Clad 
Ship . ... by E. J. Reed. 

M. asks : 1. Is there any difference between 
one square foot and one foot square ? A. t.l o .  2 .  Is i t  
correct to s a y  that o n e  square foot is  equal to four feet 
square ? A. N o . 3. A contends that one foot square 
and one square foot are equal, and that four feet square 
contains sixteen square fe e t .  A .  The statement Is cor
rect . 

R. asks : How can I get at the exact lati· 
tude o f  a place In the vlclnfty of Lake Connecticut. 
N. H. ? A. It Is mo.t readily calCUlated from ob.erva· 
tions of the meridian altitude o f  the .un or a star.  It 
can be ascertai ned, with sufficient accuracy for many 
pnrpo.es. by the Inspection of a goo d map . 

C. V. H. asks : 1. Will nickel coating dis
turb the temper of .teel wire ? A. N o . 2 .  Will coiling 
the wire for spring. InJ ure the nickel coa ting ? A. Yes. 
3.  Wbat I. the expen.e of nickeling steel wire compared 
to the market value of the same ? A. From 25 to 100 
per cent. according to .Ize and quality. 

J. H. W. asks : What is the nature and 
amount of friction on a ship propelled through the wa· 
ter by steam o r  wind ? A. You will llnd the subject 
treated in Bourne's " Handbook.of the Steam Engine." 
Its dl,cuB'8lon would occupy too mnch .pace for Inser· 
tlon In these column s .  

MINERALS, ETC.-Specimens have been re
ceived from the following correspondents, and 
examined with the results stated : 

T. J. M.-No .alts of any kind. nor any sizing. have 
been u.ed In the manufacture of thl. article. H ap · 
pear. to owe It. character to the way In which vegeta
ble llber. lIke hemp have been worked togeth er. 

H.  H. H.-Your specimens are Iron pyrites found In 
coal ; one of them Is pyrites lubmltted to heat. and 
sand from drilling. 

J. F . -It would be necos8ary to have .ome of the black 
snb8tanee from the needle gun cartridge In order to 
pronounce what It I •. 

W. S.  B.-It I. limonite. and contains about SO per cent 
of oxide of Iron. 

W. J .  C . -The samples sent appear like il:ood specl. 
men. of I\t.hographlc .tone ; but ·In order to determine 
Its',:value. pr.ctlcally. a .peclmen about 12 Inches long 
x 6 lnche. wide I. nece.sary. 

T. B. G.-The mln eral .ent Is mica .Iate. composed es·  
senthlly ot mica and quartz. The folia of mIca are 
sometime. so .mall that they are hardly dl.cernlble by 
the eye. as In this specime n .  It can .ometlmes be split 
tnto tabular masses and employed for many common 
purposes . It is very difficult to fuse, and h",s been used 
In con.tructing the hearths and .Ide. of fl1rnaces for 
melting tron , etc. 

P.  J .  K.-An analY81. of the p o wder revealed the 
presence of oxide o f  tron, silIca, clay, carbonate of 
lime . chloride of potas.lum. chloride of .odlum. and 
some organiC matters. But It Is not po.slble t o  tell 
with certainty. from such residues. whether or not the 
drinking water Is Injurlou..  The water ItBelf mu.t be 
analyzed. We should, however, in this case suspect 
.ome contamination .  The mode of reme dying It could 
only be Indicated after the completer examination 
spoken of above . 

S. H . -Yellow calcite or carbonate of lime. of no par. 
tlcular value. 

C .  H .  F.-Ga lena. snlphlde of ead . 

N. W. W.-Lentlcular argillaceous OXide of Iron. In 
this specie •• the oxide of Iron 18 united by mixture or 
combination with clay. It ordinarily melt. with ease. 
all'ordlng from SO to 50 per cent of Iron . 

A. S. T . - Your .peclmen 1. lleltber 18Ingla •• nor sll\. 
ca . It Is gypsum. and. by burning. will yield excellent 
pla.ter of Paris. 

R. W. F .-The shining particles In the black rock are 
iron pyrites, and are of no value. 

J .  A. D .-I . Impure limestone. 2. Sulphide of zinc. 
containing 67 per cent zinc. 

J. N. S.-Iron pyrites. of no value at pre.ent . 

G . W. H . -Your .peclmen. of ore contain Iron. :U 
you wl.h an analy.ls.  It will co.t '10. 

R. H. W.-The blue mineraI In the rock Is silicate of 
copper. and con tain. ahout 45 per cent of oxIde of cop· 
per. The yellOW Is .ulphlde of copper. containing 
about 85 per cent of copper . 

W. C. C . &  C o . -The material sent seem. to be of the 
nature of PorUan:.l cement. An analysis will co.t $10. 

T .  C .  H.-The .hlnlng metallic looking .ubstance Is 
Iron pyrite •. 

6 .  E .  G. C . -The.e specimens c on.l.t of Indnrated 
clay o r  shale. an<i the action on the piece of Iron .hown 
wa. due to the free .l1Ica forming a .Iag with the oxide 
of Iron and leaving a clean metallic Burfac e .  

R .  W. F.-Tbls Is g.lena; b u t  to dete rmine the amount 
of Bllver In It .  If any.wlll require an analy.ls.costlng $10. 

F.  A. B .-This .peclmen Is hornblende. a compound 
of Silica, alumina, lime, magneSia, oxide of iron, and 
sometimes manganese. 

J .  E. S.-In order to determine the value of litho· 
graphic .tone. w e  require a sample about 12 1nche8 long. 
6 Inches wide and 2 Inche. thick. Your specimen. 
look pro ml.lng. Send u •• If pos8lble. a sampl e of the 
size mentioned . Lltho&,raphlc. stone Is a llne grained 
limestone ; and whe .. of good quality Is  of a yellowish 
gray color and untform throughout.  It I. free from 
veins, :fibers, and spots ; a steel pOint makes an tmpres-
810n on It with dlfilculty. and tbe .pllnte .. broken 011' by 
a hammer show a conchoidal fracture. 

H. L. C. asks : How can I paint tin so as to 
giv e  I t  a llne glo •• y appearance ? Can japanning be 
done without heat ?-D .  L. B . a.ks : How Is wine made 
from cultivated gropes ?-G . M. S .  ask. : What kind of 
paint will  adhere be.t to articles of bras. or copper ? I 
want a bright vermilion color, and It I. to be exposed to 
water .-W. Y. a.k. for a recipe for plating gold without 
a battery.-J . F. J. G. a.k. : What 8ub.tanee I. there 
which. combined w i th glycerin . will render leatber per· 
fectly waterproof ?-Y. E. Jr. a.ks : How many plano· 
forte. are annually manufactured In the United State. ? 
-B. W. C . a.ks : How can I remove green beech and 
cherry stumps in the m ost speedy and ellectual manner 
without digging them up ? I have heard that 011  of vlt · 
rlol placed In them will rot them out In a short time. 
Will  It do It ? If .o. how much shoul d be used ?-W. C.  
L .  asks : Can any one give me Do rule for setting iron 
axles ?-J . H. P. ask. for a cure for gape. In chickens. 
The dl.ease generally makes it. appearance about two 
or three weeks after the chickens are hatched, and con
tinue. for from four to six week.. It I • •  uppo.ed that 
the parent In.ect lays It. eggs upon the noatrlls of the 
chlck.whlch soon hatch Into warm. and crawl down Into 
tbe trachea. make their way again Into the open air and 
burrow tn the earth to undergo transformatio n .  

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure. the re 
ceipt of original papers and contributions 
upon the following subjects : 

On the Use of Both Hands. By J. D. B. 
On the Torpedo. By --. 

On Kepl"r's Third Law. By G. E. W. 
On Cotton Planting. By W. D. H. 
On Light Steam Rams. By S. S. 
On Two Problems. By O. W. E.  
On the Attraction of the Sun and Earth. 

By D. E. G. 
On a New System of Telegraphy. By E. 

E. W. B. 
On Nerve Force. By I. R. 
On the Pons Asinorum. By F. S. 
On the Detroit Tunnel. By A. H. 
On the Transfusion of Blood. By X. Y. Z. 

Also enquiries and answers from the follow
ing : 

O. G.-R . S . -F . McC.-I. M. W.-E. S .-E . N. K . 
D . P. W. 
Correspondent. In dlll'erent part. of the country a.k : 

Who make • •  mall o .clllating steam eJ:glne. for rnnning 
.ewlng machine. ? Who make. m achinery for making 
paper pulp from wood ? Who .ens revolving bolts for 
dres.lng mIddling. ? Who b'llld. lime kilns of the mo.t 
approved pattern ? Who make. a hub boring and mor· 
tlse machine. to go by hand power ? Who sells the be.t 
clothe8 mangle ? Who deals lil old coins ? Makers of 
the above article. will probably promote their Inter. 
est. by advertl.lng. IB reply. In the SCIENTIFIC AMEBI· 
OAN. 

Several corre.pondent. request us to publl.h replle. 
to their enqulrle. about the patentability of their In· 
ventlons. etc. Such enqulrle. will only be an.wered hy 
letter. and the parties should give their addre.ses. 

Correspondents who write to ask the address of certain 
manufacturers. or where 8pecilled artIcle8 are to he had . 
aI.o tho.e having goods for sale.  or who w .. nt to llnd 
partnerl, 8hould .end with their communication. an 
amount 8ufilclent to cover the co.t of publication under 
the head of " Buslne •• and Personal." which Is specially 
devoted to .uch enqulrte • •  

[OFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letters Patent of the United States 
WERE GRANTED IN THE WEEK ENDING 

March 17, 1874, 
AND EACH BEARING THAT DATE. 
[Tho.e marked (r) are rels8ued patent •. ) 

Air and gas .  carbureting. B. Sloper . . . . . . . . . . . . . .  148.579 

Alarm and circuit.  llre. J. H. Gue.t . . . . . . . . . . . . . .  148.608 
Animal shoes. Illaklng. W. Hamilton . . . . .. . . . . . . . .  148.694 

Bag holder. E .  D. Hlx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.702 
Ba.ket. R. W. Van Ornum . . . . . . . . . . . . . . . . . . . . . . . . . . 148.784 

Bed bottom. spring. D. Kellogg . . . . . . . . . . . . . . . . . . . 148.710 

Bed bottom, spring. D. Kellogg . . . . . . . . .. . . . . . . . . . 149.711 
Bed.tead. sofa. T. Luclk . . . . . . . . . . . . . . . . . . . . . .. . . . .  148.n2 

Bee hive. C. T. Elliston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.554 
Bla.tlna squib. S. H .  Daddow . . . . . . . . . . . . .. . . . . . . . . .  148.674 
Blind catch . O. S. Garret.on . . . . . . . . . . . . . . . . . . . . . . . . 148.688 

Blinds. wiring. B. C. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  14B.552 
Boat. coUapslble. J. E. Browne . . . . . . . . . . . . . . . . . . . .  148.661 
Boller furnace attachment. T. HaU . . . . . . . . . . . . . . . . .  148,698 
BoUera with air. feeding. M. E .  Bollinger . . . . . . . . .  148.65B 
Bolt heading machine. F. B. PrIndle . . . . . . . . . . . . . . . 148.75 

Bolt and strap for trunks. R. Hilton . . . . . . . . . . . . . . . .  148.700 
Box turning machine. E .  L. Comley . . . . . . . . . . . . . . . .  148 .599 

Bru.h handle •• driving, J . Ame •• Jr . . . . . . . . . . . . . . . . 148.642 
Bung for ca.ks. R .  Pentlarge . . . . . . . . . . . . . . . . . . . . . . .  148.747 
Burner. lamp. S. R. W!lmot . . . . . . . . . . . . . . . . . . . . . . . .  148 .794 
Butterlne. making. B. Smith . . . . . . . . . . . . . . . . . . . . . . . .  148.767 

Calves from .ucklng. preventlng.W.:B. Todd . . . . .  148 .631 

Can , mllk. H. N. W lckoft . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.638 

Can for paint. etc .• G. W. Bentley . . . . . . . . . . . . . . . . . . 148.588 

Capstan. J. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.605 

Car axle, A. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . • . .  148 ,705 
Car coupling. S. J.  Adam . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.543 

Car eoupHng. P. N. Ramsey . . . . . . . . . . . . . . . . . . . . . . . .  148.756 

Car co upHng. Il. Twe.dle . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.782 
C.r conpllng. W. M. WI.weIL . . . . . . . . . . . . . . . . . . . . . . 148 .639 
Car passenger register, W . A. Wier . . . . . . . . . . . . . . . . 148,791 

Car spr;ng, W. P. Hansell . . _ . . . . . . . . . . . . . . . . . . . . . . . .  148,695 

Car starter, W .  T .  Beekman . . . . . . . . . . . . . . . . . . . . . . . .  148 ,654 

Car • •  treet. S. H. Little (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.791 

Car. street. S. H.  Little (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5.7U2 

Car wheel. W .  J. CochraIl . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.669 

Car .. , .tep for railroad. H .  Albert . . . . . . . . . . . . . . . . . .  148.587 

Carbon olack pigment. A. H. Talt . . . . . . . . . . . . . . . . . . 148.778 
Carbureting .pparatu ••  Fi.her & Darby . . . . . . . . . . . 148 .602 

Carbureting apparatus bellows. Fisher & Darby. 140.603 
Carrl.ge canopy. W. P .  Ferguson . . . . . . . . . . . . . . . . . .  148.555 
Carriage 'prlng. E. P. McUarthy . . . . . . . . . . . . . . . . . . . 148.61 8 

Carriage .tep pads. forging. H. M. Beecher . . . . . . .  148.58 

Carriage top varnish . J. Town.end . . . . . . . . . . . . . . . .  148 .582 

Ca.tlng mold boards . J. Oliver (rl . . . . . . . . . . . . . . . . . . 5.801 

Chair, barber'S and denttst's , G. ,V. ArCher . . . . . . . .  148,644 

Chair. folding. J .  J .  Baer . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.648 

Chronometric moti o n ,  transmi tting, H . J. Wenzel 148,63 

Clothes horse. folding. E. Klm Oall . . . . . . . . . . . . . . . . 148 .7 13 
Clothes pounder. C. Yanwle . . . . . . . . . . . . . . . . . . . . . . . . .  148.634 

Coal pocket. A.  C. Buchanan . . . . . . . . . . . . . . . . . . . . . . . 148.66 

Comb. W .  Mullee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.738 

Confectionery, making, C. Cornwall . . . . . . . . . . . . . . .  148 ,671 
Corn, etc.,  preserving, Merrill & Soule (r) . . . . . . . .  5 ,797 

Cnltlvator. W. S. Wier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148 ,787 
De.k • •  cho ol. N .  S. Ketchum . . . . . . . . . . . . . . . . . . . . . . . 148.712 

Desk, wall, A .  W. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  148,77 

Door securer, R .  C. Mowbray . . . . . . . . . . . . . . . . . . . . . .  148 ,57 
Door. ve.tlbule. B. J. William . . . . . . . . . . . . . . . . . . . . . 148.79 

Dough , sheeting, J. H. Shrote (r) . . . . . _ . . . . . . . . . . . . 5,7il 
DrUling machine, m e t a l ,  W .  Gleason . . . . . . . . . \ . . . . 148,691 

Drilling machine.  metal. W. Kuck . . . . . . . . . . . . . . . . .  14M1 

Ear tube. H. B. Auchlncloss . . . . . . . . . . . . . . . . . . . . . . . .  148 .647 

Egg te.ter. H. MIt.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.,,7 

Electrolytic apparatus. C as.elberry & Edgerton . . 148.�6' 
Engine balanced valve, Bain &; Wais . . . . . . . . . . . . . . .  148 ,G9' 
Engine governor. J. C. Hoadley . . . . . . . . . . . . . . . . . . . . 14S,5f.i 

Engine regulator, Collins &; DonaldsoIl . . . . . . . . . . . . 14B.6� 
Engtne valve gear, Jones & Pauly . . . . . . . . . . . . . . . . . l1R,:if:, 
Envelope mach i n e ,  E. E. & C. P. 11,lcker . . . . . . . . . .  14S;,� :  
Equ.lIzer spring.  S. Elliott  . . . . . . . . . . . . . . . . . . . . . . . . . .  148.68 

Explosive compound, A. Nobel (r) . . . . . . . . . . . . . . . . 5,79' 
Feed cutting machi n e ,  H. U .  Upj o b n  . . . . . . . . . . . . . .  1J8,ti3 

Filter. A. Hollings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1J8.,;6 

Filter, water, A. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,08 

Fire arm, breech loading, G. M1chelena . . . .  , . . . . . . . 143 .57 
Fire arm, magazine, J.  W. Keene . . . . . . . . . . . . . . . . . . US,fil 
Fire arm, revolving. W. Orr . .  _ . . . . . . . . . . . . . . . . . . . . . . 148,74 

Flat Iron heater. Stonffer & Ma.ten . . . . . . . . . . . . . . . .  148.77 
Fire klndler. D. M .  Mefford . . . . . . . . . . . . . . . . . . . . . . . . .  148.73 

Food for bird •• E. A. Tompkln . . . . . . . . . . . . . . . . . . . . .  H8.G3 
Forge, D. C .  Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  148,95 

Fork, horse hay, McKimm & Gearhart . . • . . . . . . . . .  148,78 

Fruit packet • •  eallng. D .  M. Mefford . . . . . . . . . . . . . . . 148.73 
Fuel, manufacture of peat into,  A .  Pope . . . . . . .  _ . . 148,753 

Furnace. hot air. M. Gate . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.€90 

Gage, registering steam, G. H. Cro sby . . . . . . . . . . . .  148,6';3 
G.rden sprinkler. N. D. Clark . . . . . . . . . . . . . . . . . . . . .  148.596 
Gas holder, R. W. Prol!lser . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,755 
Generator. carbonic acid ga •• H. Ryffel . . . . . . . . . . . . 149.627 

Generator, sectional steam, J. A. Reed . . . . . . . . . . •  148,757 

Generator, steam, J. H. �Itlls . . . . . . . . . . . . . . . . . . . . . _ .  148,736 

Grading apparatu ••  O. Matson . . . . . . . . . . . . . . . . . . . . . 148.728 

Grading and leveling In.trument. B. F. Sitton . . .  148.628 

Griddle •• etc . • • helf for. S. R. Steven . . . . . . . . . . . . . .  149.580 

Griping and cutting tOOl.  D .  Kennedy . . . . . . . . . . . . .  148.066 

Harne. W. A. Hearn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.610 

Hammock or lounge , E. R. Wethered . . . . . . . . . . . . . .  148 ,58 

Harness for sailors and firemen,  M. Parent . . . . . . . . 148,74 

Harne •• saddle tree. W. Reilly . . . . . . . . . . . . . . . . . . . . . .  148.75 

Harrow, J. M . Bone . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14I:J,591 

Harrow. rotary. J. F. Mor.e . . . . . . . . . . . . . . . . . . . . . . . .  148.619 

Harvester. lI!. L. & J .  M. Kellar . . . . . . . . . . . . . . . . . . . .  148.709 
Harvester dropper, C. Wheeler, Jr . . . . . .  _ . . . . . . . . . .  14S,790 

Harve.ter. supporting ball. W. G .  Hud.peth . . . . . . 148.612 

Hat pouncing machi ne.  R. Eick emeyer . . . . . . . . . . . .  1J8.E80 

Hatch. operating. W. S. Harrl . . . . . . . . . . . . . . . . . . . . . .  148.69 
Heating apparatus. W. G .  Kendrick . . . . . . . . . . . . . . . ltS.56 

Hoof trimmer. Booker & To.h . . . . . . . . . . . . . . . . . . . . . .  148 .659 

Hook and pin, combined, G .  O .  yeiser . . • . . . . . . . . .  148,'197 

Hook. back band. J. B .  Gathright . . . . . . . . . . . . . . . . . . 148.€06 

Book, snap, P. Burns . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,66 

Hor.eshoe. W. D. Harrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.69 
Hose and pipe co upling. D. A.hworth . . . . . . . . . . . . . 148.64 

Ho.e. hydraulic.  T. A.  Dodge . . . . . . . . . . . . . . . . . . . . . . 148.67 

Hnll boring machine.  Duncan & Talbot . . . . . . . . . . . . 148.67 

Hydrant. D .  T. Perkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hb.74 

Ice machine .  F. Y. De Coppet . . . . . . . . . . . . . . . . . . . . . .  148.67 

Ice machine.  T .  F. Peters on . . . . . . . . . . . . . . . . . . . . . .  148.751 

In.eet destroyer. Ellis & Brow n . . . . . . . . . . . . . . . . . . . .  148,682 

Insole .  I!:. W. Stanton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.770 
Iron and steel,  coatin g, E. Wood . . . . . . . . . . . . . . . . . . .  148,79 

Jack. lifting. H. H. Lawrence . . . . . . . . . . . . . . . . . . . . . . 148.57 

Jeweler's kit,  A .  L .  Hosm e r . . . . .  . . . . . . . . . . . . . . . . .  148,70 

Journal bearing composition. H. Kurth . . . . . . . . . . .  148.61 

Knotter plates, repairing, A. Annandale, Jr . . . . . . 148,64 

Ladder • •  tep. G .  Higman . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.69 

Lamp, B. Fanta . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,68 

Lantern, I. Kanrlch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,70i 
Latch. knob, W. Yarah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148 •• 85 

L.tch. rever.lble knoh. S .  A. W!1ford . . . . . . . . . . . . . . 148,792 

Latches. adju.table catch for. G .  W. Burr . . . . . . . . .  148.662 

Lathe chuck. metal . J .  J.  Grant . . . . . . . . . . . . . . . . . . .  140 .607 
Lathe cbuck. metal. J. H. We.tcott . . . . . . . . . . . . . . . .  148 .788 
Lathe cutters, adj usting, J. N. Bodine . . . . . . . . . . . .  148,657 

Lubri cating compoun d .  KlDg & HilL . . . . . . . . . . . . . .  148 .• "8 

Lubricator. J. E. Lonergan (rl . . . . . . . . . . . . . . . . . . . . .  148 ,96 

Marble, artificial,  W .  Humphrey . . . . . . . . . . . . . . . . . . . . 143,61 

Mattre •• es • •  tufilng. E. H .  Norton . . . . . . . . . . . . . . . . . JJb ,621 
Mechanical movement, W. Cox . . . . . . . . . . . . . . . . . . . .  118,;;51 

Meter. lIquld. J .  Jon.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ltS.707 
Milk carrier. Claw.on & Dennl . . . . . . . . . . . . . . . . . . . . 148.508 

Mtlk. supplying cltle. with. F. T. Newbery . . . . . . . 148.6�O 

Mm. smut . H. A . Barnard (r) . . . . . .  . . . . . . . . . . . . . . . . .  5 .795 

N.II. J. Lowen.ohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.721 
NltrO'.glycerln. exploding. A. Nobel (r) . . . . . . . . . . .  -6.800 

Nltro·glycerl n. exploding. A.  Nobel (r) . . . . . . . . . . .  5.798 

Nut lock. J.  B. Atwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.616 

Nuts, making, meta1l1c, Reynolds et al . . . . . . . . . . . . 148 ,6�6 

Ore and coal • •  eparator for. G.  B.  M.rkle . . . . . . . .  148.727 

Ore crusher, A. Alexander . . . .  . . . . . . . . . . . . . . . . . . .  148,641 

Ore cru.her. A. J .  O ·Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.741  

Ore stamp feeder. T .  A. Cochrane . . . . . . . . . . . . . . . . . 148.597 

Ore wa.her. E. PauL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.62'J 
Orea. llux for reducing. M .  S.  Foote . . . . . . . . . . . . . .  148.556 

Organ coupler. C. W. FO.ller . . . . . . . . . . . . . . . . . . . . . . 148.685 
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Ove .. kl�t and mantle. combined. J. McNeven • • • .  148,732 
Paper box macblne, E. B. Beecber . . . . . . . . . . . . . . . .  148,653 
Paper, making cylinder. of. A. Bal! . .  . . . . . . . . . . . .  148.544 
Parquetry, Newbouse & Allen . . . . . . . . . . . . . . . . . . . . . .  148,739 
Pasteboard., macblne for cnttlng, Z. Breed . . . . . .  148,546 
Pen. J. S. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.601 
PeneH ea.e ••  pearl .bell for, J. T. Van Houten . . 148,783 
Pb'ltograpb background frame , F. C. Lu •• enbop 148,723 
Pianoforte action. Dolge & Gleltz . . . . . . . . . . . . . . . . . 148,618 
Plane, metallic bencb. J. A. Baine . . . . . . . . . . . . . . . . .  148,649 
Planter. corn, G. W. Brown . . . . . . . . . . . . . . . . . . . . . . . .  148,592 
Planter, seed, S. Smltb , Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 148,766 
Plastering walls, P. G. Hubert . . . . . . . . . . . . . . . . . . . .  148,562 
Plow. E . Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.786 
Plow. corn. J. H. Trout . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.781 
Plow and harrow • •  ulky. G. W. Van Gorder . . . . . . .  148.585 
Polishing and grinding wheel. Bannister et al • • • •  148,545 

Press. llay and cotton. J. A. McBryde . . . . . . . . . . . . .  148.730 
Press, tobacco, J. R .  Harris . • . . . . . . • • . • . • • • . . . . • • • .  148,609 
Prlvlel. removlDg loll from. Gillespie ,t al . . . . . . . 148.551 
Propeller •• ral.lng and lowering. R. Tyson . . . . . .  148.584 
Pump valve. P. C. Goble . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.558 
Pump valve. E .  Steward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.775 
Punche •• actuating. W. Lyon . . . . . . . . . . . . . . . . . . . . . .  148.724 
Radiator • •  team. W. J. Baldwin . . . . . . . . . . . . . . . . . . . .  148,651 
Rail. metallIC hand, M. M. and R. P. Manly . . . . . .  148.'125 
Railroad gate. S. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.796 
Railroad .wltch. H. H. Potter . . . . . . . . . . . . . . . . . . . . . . 148.623 
Hoke. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.660 
Range chimney bottom pl .. te. H. C. Garwood . . . 148.689 
ReIn driving. G. W. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.550 
Rice hulling machine. H. B. Stevens . . . .  , . . . . . . . . .  148.774 
:sad Iron stand. S. T. Ine8Iy . . . . . . . . . . . . . . . . . . . . . . .  148.106 
Sash t ... ten�r. W. T. Fry . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,604 
Sa.h holder, G. N. Scrivener . . . . . . . . . . . . . . . . . . . . . . . .  148.578 
S .. w arbor. E. Hut.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.563 
s .. w IlUng macnlne. R. Hlne . . . . . . . . . . . . . . . . . . . . . . . .  148.701 
Saw mlll dog. E. H. Stearns . . . . . . . . . . . . . . . . . . . . . . . .  148.771 
Saw, scroll , C. T. Ford . . .  o • • • • • • • • • • • • • • • • • • • • • • • • • •  148,684 
Saw set. W. Relte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.576 
Sawing maChine. hand. Cannon & Crawford . . . . . . 148.595 
Scr .. per. road. W. D. Maydeld . . . . . . . . . . . . . . . . . . . . . .  148.729 
Screen. dust protecting, L. E. L .. dd . . . . . . . . . . . . . . .  148,569 
Sawing macbme c .. m slide. AIr<! ,t al . . . . . . . . . . . . . 148.640 
Sewing m .. chlne cutter. etc .• S. W. Shorey . . . . . . .  148.765 
SewIng machine embroiderer. R. M. Ro.e . . . . . . . . . 148.761 
Sewing machine rulller, L. Schultz (r) . . . . . . . . . . . . .  5.783 
Sewing machine thre"d. control, W. I. Stet.on . . .  148.773 
Sewing machine treadl� Reynolds & Jacoble . . . .  148.759 
Shank I .. ster. E .  Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . 148.66Il 
Sheet metal , etc .• stamping. G. H. Perkin . . . . . . . .  148,748 
ShIps. con.tructlon of. A. J. Bell . . . . . . . . . . . . . . . . . .  148.655 
Shoe peg. wooden. J. H. Oliver . . . . . . . . . . . . . . . . . . . . 148.575 
IShoemaker' • •  houlder tool. W. L. Peter . . . . . . . . . . .  148.750 
SIfter • •• h. J. F. B.ldwln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t48.650 
Sky rocker. J. J. Detwlller . . . . . . . . . . . . . . . . . . . . . . . . . 148.553 
Slate and blackboard rubber. C. J. Hlggln .. . . . . . .  148.698 
Sled. G. A. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,719 
Smoke house, S . ,  Lvng . . • • • • • . . • • • • • . • • • • • • • • • • • • . • .  148,720 
Spect�cle cose. C. C. Cole . . . . . . .  , . . . . . . . . . . . . . . . . . . .  148,549 
Spike extractor, E. Buell . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.664 
SpInning bol.ter. G. RIChard.on . . . . . . . . . . . . . . . . . . . 148.6?5 
!Staples, making. B. H. Brook . . . . . . . . . . . . . . . . . . . . . .  148,547 
Steam conden.er • .T. L. Jone . . . . . . . . . . . . . . . . . . . . . . .  148.561 
Steam. superheater. G. W. Cofree . . . . . . . . . . . . . . . . . . 148.583 
Steel. annealing. etc . .  J. A.Bldwell . . . . . . . . . . . . . . . .  148.�90 
Stock feeller. L. P. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.672 
Stone. artillcial. G. Stelnem.nn . . . . . . . . . . . . . . . . . . . . 148.772 
Stove. heatIng. W. Chellu . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.668 
stove. he .. tlng, W. H. Teeling . . . . . . . . . . . . . . . . . . . . . . 148.779 
Straps . etc., trimmIng. J. Lott . . . . . . . . . . . . . . . . . . . . . . 148.617 
Suspenders. J. W. Wattle . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.685 
Swine. devIce for rInging. E. Blair . . . . . . . . . . . . . . . .  148.656 
Table. foldIng. G .• W. Horton . . . . . . . . . . . . . . . . . . . . . . .  148.611 
Tank lor hot water app .. ratu •• C. H. Buck . . . . . . . .  148,583 
Telegraph. printing. J. E. SmIth . . . . . . . . . . . . . . . . . . .  148.768 
Time piece . .. Iarm. H. J. Wenzel . . . . . . . . . . . . . . . . . . .  148.686 
Tin frOm scrap • •  epar.tlng. P. D. Rlcket .. . . . . . . . 148.760 
Tobacco cutter. G. W. Campbell . . . . . . . . . . . . . . . . . . .  148.5IH 
Tobacco dryer. J. C. Millner . . . . . . . . . . . . . . . . . . . . . . .  148.737 
Tool holder. F. Funk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.687 
Trap. stench. F. B. L.wrence . . . . . . . . . . . . . . . . .. . . . . 148.616 
Truss, A. Letbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.718 
Tripod base. J. W. Donn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.600 
Tube weldIng m .. chlne. J. R. Lemen . . . . . . . . . . . . . .  148.717 
Type • •  pace for. B. B. Ray . . . . . . . . ... . . . . . . . . . . . . . . . . .  U�.trn 
Umbrella c ... e. S. M. Mo.cbcowltz . . . . . . . . . . . . . . . . .  148,573 
V.lve, varIable exhau.t. D. H.  Seamon . . . . . . . . . . . .  148.768 
Vault and cell. Iron. W. B. ScaUe . . . . . . . . . . . . . . . . .  148.762 
Vegetable slicer. H. E. Nlttlnger . . . . . . . . . . . . . . .. . .  148,7.0 
Vehicle wbeel. B. and H. W . Pear.on . . . . . . . . . . . . . .  148.745 
Veh'cle •• da.h bo .. rd for. W. C. Peel . . . . . . . . . . . . . . .  148.746 
Vehicle •• fender for. A .  Sperry . . . . . . . . . . . . . . . . . . . . 148.769 
Vehicle •• • prlng equalizer for, S. Elliott . . . . . . . . . .  148.681 
VehIcles. top prop block for. F. M. Shepard . . . . .. .  148.764 
Vessel propelled by steam. A. Thom.on . . . . . . . . . . .  148.790 
Vessel., center board for. J. Manslr • • • • . • • . • . • . . . • •  148.7'l6 
Vessel •• appar .. tu. fOT ral.lng .unken. H.F .Knapp 148.715 
Vessels .etc .• means for ral.lng sunken.H.F .Knapp 148.714 
Washer and wrInger. combined. J.  H. Swan . . . . . .  148.581 
Wa.hlng machIne, J. Q. Wh .. rtnaby . . . . . . . . . . . . . .  148.789 
Washing woolen fabrIc •• A .  S. Hopkin . . . . . . . . . . . .  148.703 
Watchmrker·. traY. L . P. Mllllken . . . . . . . . . . . . . . . . . 148.7S5 
Water wheels, g>\te tor turbine. Risdon et al • • • • • •  148,577 
Weather strip. S. D. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . . 148.1'8S 
Wind wbeel . J. N. Deitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.676 
Window .creen. J. H .. ncock. Jr . . . . . . . . . . . . . . . . . . . .  148,559 
Wood • •  pparatu. for preservIng. J. C .  Stead . . . . . 148.630 
Wood for bending, process or treating. L. PIne . . .  148.752 
Wrench. bung busb. J. B. Smith . . . . . . . . . . . . . . . . . . .  148.629 

APPLICATIONS FOR EXTENSION. 
Application. have been duly dIed and are now pending 

for the exten.lon of the followlngLette .. Patent. Hear· 
ng. upon the respective application. are appOinted for 
the days hereinafter mentioned : 
23.726.-PITCHBB SPOUT AND LID.-D. Baker. June 3. 
28,756.-PORTFOLIO PAPBB FILB .-J. N. Jacobs. June S. 
28.9;18.-NAIL CCTTBR.-W. Wlcker.helm. June 10. 

EXTEN8IONS GRANTED. 
27.545.-FtTTING SINKS.-J . Ingram. 
27,594.-SBWING MACHINB .-L .  W. Langdon. 

DISCLAIMER. 
�7.594.-SEWING 1I1ACHINB.-L. W. Langdon. 

DESIGNS PATENTED. 
7,243.-SUSPBNDBB ENDS.-T. J. Flagg. New Yorll: city. 
7.244.-SHUTTBB HOOK.-O. F. Fogelstrand. Ken.lngton 

Conn . 
7.245.-DoOB HING". -E .  J .  Steel. New Haven. Conn . 
7.246 l>nd 7.2J7 .-PAP"" FIL"S.-O. F. Fogelstrand. Ken. 

sington , Conn. 
7.248. -PAP"R W"'GBT.-O. F. Fogelatrand. Ken.lnlten 

Conn. 
1,249.-Typ".-W. H. Page, Norwich. Conn. 
1,250.-SPOON AID> FOBK H.uun.u.-G. WllkIn.on. Provl. 

dence. R. I. 

TRADE MARKS REGISTERED. 
1.670.-PAINT •. -Enamel PaInt Co •• Crescent. N. Y. 
1.671 .-COUGB LOZ"lI G"B.-C . L. Gunn. New York cIty. 
1.672.-DISINF"CTANT .-J. A. Heckelmann. St.Loul •• Mo. 
1.678.-Ax"S.-Hubbard & Co . •  Pltt.burgh. Pa. 
1,674.-STOllfACH BITT"R8.-]i: . C.Jiirgen.en . Portland.Or· 
1.675.-WBISKY.-G. W. Kldd & Co., New York city. 
1.676.-CASTIlfGs .-Arcade Malleable Iron Co •• Worce.· 

ter, Mass . 
l .m.-MoTB Powv"B.-Hall .t al •• New York city. 
1 .678.-T"BRA ALBA .-J. Pettit & Co .• New York cIty. 
1.679.-GAlIf"B.-E. G. Selchow. New York city. 
1.680.-CANNBD GooDs .-Sleeper et al •• Burlington. N. J. 
1.681 .-E.s"NTIAL OILs .-Young et .. I . •  New York city. 

SCHEDULE OF PATENT FEES. 

On e .. ch Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0  
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �3 
On :!lIIng each application for a Patent (17 year.) .  813 
On I •• ulng each original Patent . • . • • • • • • • • • . . • • • • • • . . • 20 
On appeal to Examlne .. ·ln·Cblel . . . . . . . . . . . . . . .. . . . .. 1 0  
O n  appeal to  Comml • •  loner of Patent .. . . . . . . . . . . . . .. 20 
On application lor Rel.sue . . . . . . . . . . . . . . . . . . . . . . . . . . . . '30 
On applicatIon for Exten.lon of Patent . . . . ... . . . . . . .. 30 
OnlP'8ntlng the Exten.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On IlUng a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
On an application for Design (8j{ year.) . . . . . . . . . . . .. 10 
O n  application for DesIgn (7 years) . . . . . . . . . . . . . . . . . .  '13 
O n  application for De.lgn <14 yea .. ) . . . . . . . . . . . . . . . . .  '30 

CANADIAN PATENTS. 
LIST OF P ATENTB GRANTED IN CANADA. 

MARCH 8 to MARCH 23, 1874. 

8.206.-1 .  C. Wand •• Nash?!!!e. pavld.on county. Tenn 
Improvements onear roofs . called " Wand's Car Roof." 
M .. rch 18. 1874. 

8.207.-1. Y .  Smith . PIttsburgh. Alleghany county.Penn. 
Improvements on car brakes, called " Smith 's Vacuum 
Car Brake . "  March 18. 1374. 

8.20S.-G. S. Tillany. London. MIddlesex county. Ont. 
Improvements In a m .. chlne for making brick. called 
.. Tlfrany·. Brick M .. chlne . "  March 18. 1874. 

8,209.-1. W. Po.t, New York city. U. S. Improvements 
in carburetting apparatus or lamp, called"  Post'8 Car· 
burettlng Lamp. "  March 18. 1874. 

8,210.-\ HllIam Bryan. Whitby. Ont .. rlo county. Ont . •  
assignee of  A .  Rusland, aame place .  Improvement i n  
making eave troughs, called U Rusland's Improved 
Eave Trough Former." MarCh 18. 1874. 

S.�l1.-1. N. Smi th. Jersey City. Hud.on county, N. J . • 
U. S. Improvement. on jonrnal boxes for railway 
carnages ,  called " Smitb's Rall Car Journal Box." 
March 18. 1874. 

8,212.-W. H. Boyd. Montreal. P. Q. Improvements on 
creepers, called I I  Boyd's Improved Creeper . "  March 
18. 1874. 

8.�13.-I. J. FitzpatrIck. Phlladelphla.Phlladelphla coun· 
ty, Penn. Improvements in drawers, called U Fitzpat. 
rIck'. Improved Drawe .. for Gentlemen and Boy . . .. 

M.rch 18. 1874. 
8,2H.-M. Harmon and E. A. Wat.on. Shllby. Orleans 

county. N. Y. Improvement. on mlddllng • •  eparators 
called " Harmon &. Watson'. MIddling. Soparator."  
March 18. 1874. 

3.215.-1. P.  Magoon. St. John.bury. Caledonia county. 
Vt .• and C. A. Shaw. Bo.ton. Snllolk county. Mas •.• 
U. S. Improvements on the means for preventlngcln. 
dcr. from entering the exhanst pIpe. of locomotive 
steam engines, called " Magoon's Improyed .EXbauat 
Pipe . "  March 18. 187(. 

8,216.-R. Buatln. St. John ·s . N. B . New and u.eflll tire 
escape, ca :led U Bustin's Improved Portable Fire Ea .. 
cape." March 18, 1874. 

8,217.-H. Ga.kell. Hamilton. Wentworth connty. Onto 
Improvement. In tire boxes and coal grate. for stove. 
and fnrnace •• called " Ga.kell's Combined Coal Grate 
and Fire Hox." March 18. 1374. 

8.218.-F. Genln. E. Beauval •• I. E. RobIdoux. I. A. Per· 
kin •• and R. PrMontalne. all of Montreal. P. Q. 1m· 
provement. on paper machinery and chemIcal com· 
pounds u.ed In treating lubstance. to be converted 
Into paper .tock. called " Geoln·. Pulp MachIne." 
March 18. 1374. 

8.219.-D. Aikman. Montreal. P. Q. Improvement. on 
machInery for manufacturing peat fuel, called " AIk· 
man's Improved Peat M.chlnery." March 18. 1374. 

8,220.-W. Petcb. Brantford. Brant county. Onto 1m· 
provements on a machine for bolUng and purifying 
Ilour and middlings. called "Petch·. Improved Bolting 
Reel and Puriller." March 18. 1374 . 

8,221.-J. C. WIl.on. Montreal. P. Q. Improvement. on 
paper bag cutter •• caUed "Wilson's Paper Bag Cutter." 
March 18. 1874. 

8.222 .-R. Par .. dl •• St. Hyacinthe. DI.trlct St. HyaCinthe. 
P. Q. Am�lIoration. aux brunls.olr. de cordon· 
nene pour les 11sses de semelles. U Brunissolr pour 
Lls.e. de Semelle....  (Improvement. on burnl.her. 
for the Soles of Boots .. nd Shoe •.  ) Marcb 18. 1374. 

8.22S.-N. A. Otto. Gamo.toren Fabrlk.Deutz. at Deutz. 
German Empire. Improvements on caloric engines. 
called " Otto '. Improved Caloric Engine." March 18 
� . . 

8.224.-U. L. Webster. New Haven. New Haven county. 
Conn., U. S. Improvements on adJnstable patterns for 
euttlng garment. called " Web.ter·. AdJn.table Pat· 
tern.... March 18. 1374. 

8.225.-J. H .  Beard.ley. Brooklyn . N. Y •• a •• lgnee of G. 
A. Crofutt . New York city. U. S .  Improvements on 
apparatus for protecting the eyes and re.plratory or. 
gans of persons exposed to extreme beat, smoke, noxl 
OU8 gases, dust, etc, called " Crofutt'! Eye and Lung 
Protector." March 19. 1874. 

8.226.-F. Dodge. WhitesIde county. Ill .• U. S. Improve· 
ment. In the manufacture and preparation of crude 
peat for fuel. called " DOdge's Improved Peat M •• 
chine." March 20. 1374. 

8.2'11.-1. Ruthven. Levi •• L�vls county. P. Q. Improve· 
ments on gal mach1nes, called It Ruthven's Gas M.a· 
chine." March 23. 1874. 

Back Pase • • • • • • • .1.00 a Itne. 
la.lde Pase · • • • • • • 73 centll a line. 

/JAagralltnll' mail Mad adtJ8l'U8ema&U1 at UU Will<! rat4 ptf' 

U,... blf meaBUrement. � UU /eU/lf' pretII. AtI".rtl8""",nts 

mUll be reta""" at pub_ o� � _111 � FrI<IaIl 
mornlnll to appear In ""'" 1II11U6. 

A NEW METHOD OF LIGHTING GAS 
BY ELECTRICITY - Being rapIdly applied to 

tree ••• Public BUlldlnga. Halls and Private DwelUnga . 
For parllculars. addre •• J .  H .  STEVENS. Agent for the 
U. S. ElectrIc Ga. LIghting Co .• 262 Wasblngton Street 
BOlton, Mall . 

' 

ALL KINDS OF IRON AND STEEL DROP 
FORGINGS made to order. NEW ENGLAND 

M OR AND MOWER CO .• DlUlbury. Conn. 

FLEETWOOD 
SCROLL SAW 

Patentetl July 23. 18'i2. 
For all deSCriptions of 

light Scroll or Fret Saw· 
Iny In Wood, Bone. 
Ivory. SheJl. or Me· 
�rs�ilgm·��:��:. :.��: 
kets. PIcture Frames, 
Monograms, &c. 

Adapted to the most dell· 
cate work . 
W .. rranted to be the be.t 

machine of the kInd man· 
ufactured and at onp half 
tke cos t. Hundreds of ex· 
travagant Test imonials . 
Universal satisfaction . 
No. 1. with % doz. Saw •• 

t'rlce . . . . . . . . . . . . . . .  $15 .00 
I!< o. 2. with }if doz. Saws. 

Price . . . . . . . . . . . . . . .  $10.00 
��fa� �"n"d 1rsSt

C
�rl,�il��; 

for Parlor Ornaments. 
TRU MP B ROS , 

Wilmlnllton, Del. 

NEXT JULY, A WELL KNOWN FI RM 
of EngIneers and MachInery Agent ••  wIth large 

CODnections at home and abroad, will open a ground· 
fioor Warehouse, having windows frontfn� Queen VIC· 
tort&. Street and Cannon Street, London, E . C .  The firm 
Is prepared to accent the agency for special IDaChlllery, 
tool •• etc .• aud to exhlDlt .. choIce .electlon of the.e 
and of working models. Advertlzers' travelers canvass 
Great Brlt .. ln and the whole of Europe . J!'or term •• 
apply to W. p "  Box 778. New York CIty. 

BOOKWAI.TER ENGINE. 
The lowe.t.prlced good Engine ever 
�����������a����l
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8ubstantlal,. economICal. and easily 
�
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r
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nlng .t low price ot (boxing ex· 
cepled) : 

Horse Power . . . $250 00 
" " . . . .  300 00 
Delivered on Cars at Shop • . 

J A.NES & FOOS, 
109 LIBBRTY STBBRT. N " w  YOBK . 

Carpontry Mado Easy. 
--0--

a;;:'MIf:"�nrg:."'i8 eI'//A it":!�N*R �"';{i
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By'o. -PRACTICAL MECHAIUC, who fully a
�
preoiates, from 

r;�ri8:�8�!��
r
��

n
d
c
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and tested. It makes the science and &rt at Carpentry 
c
IW�I���t ��'fJ:t�����:��I�

a
tslibe learn ... there are Item. 

of Inform.tIOn worth 1t8 price to well Informed Carpen· 
ters. 

It treats on the science and art of Framing on 8 new 
and Improved .y.tem

ii
Wlth specillc In.tructlon for Dulld· 

tog Pa.Uron Frames, arn Frames, Mi ll fI'rames, Ware-
����":al��gr��a����� •• &c . AI.o of Bridge Building. 

Thefo/lowinll Testimonials of "  Carpentry Made Easy' 
will Indicale ilii value to th08e who mall be in tloubt : 

.. �����f.�
c�:�� R!����. tlnd FIve Dolla .. (,5.CO) for 

Dear SIr . ... I have examIned the work thoroughly. I 
am more than ple .. sed with It. With an experience of 
l'tm��'l,':,;f:��r�nb�·����

t
I Ch��:��';,'���;lt�:���a 

fortune to meet with, &8 It gives more tnformatIvll for 
the amount ot money, either to Master, Workman or 
Journeyman. the prinCiples beIng so dlfreren t  from other 
works of the kind, yet so 

l
lafn that any 80prentlce ���!� ���

b
}fr;�;

o
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h
��rt!f�� �� ':. S:��!:
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thonght and labor. 
Tbe work .hould be In the b .. nd. of all .. pprentlce •• 

and nlne·tentbs of tbe journeymen. If it were, we 
would soon kave liZood workmen, Instead of balt·hands 
and wood-butchers. .Most re�pectfuny, 

JOHN J. NICHOLSON. 
Carpenter and Builder. Conshohoken. Pa. 

Anotber Carpenter .ay. : 
I am well ple •• ed wIth Bell's Car)lentry. Every Car· 

�
enter. whether old or YOUDtl, should bave oll e .  It is 
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J
:� ��:ft� Science of C .. rpentry Made 

Miiie .. �urg. Ohio. June 30. 1873 . 

FIVE D OLLARS. BY MAIL. I- OS 7  PAID . 
HOWARD CHALLEN. PUBLISH"R. 

Philadelphia. Pa. 

4'72 EACH WEEK. Agents wanted : partlcul .... 
'II' free. J .  WORTH & CO . •  St . Loul •• Mo. 

PATENTS -
The publl.ber. of the SCI"NTIFIC AIIlBBICAN have 

..cted •• solicitors of p .. tents In the United States and 
foreign countries fer more than three quarters of a cen· 
sury. More tban FIFTY THOUSAND Inventors have 
av .. lled themselve. of their .ervlce.. All patents .e· 
cured through thl. agency receive a special notice In the 
SCIBNTIFIO AIIlBRICAN. whIch frequently attract. pur· 
ch.sers for the patent. 
Invention. examIned. and advice as to patentability free 
Patents obtained In the be.t manner. and wtth a. lit· 

tie delay a. po.slble. 
Caveats prepared from eIther model or drawIngs. and 

Illed In the Patent Olllce at short notIce. 
SpecI .. I examination. a. to tbe patentability of Inven· 

tlon. m .. de. at the Patent Olllce. on receillt of model or 
drawing and description ; co.t for thl. search and reo 
port. �. 
. Trade IIlark •• -The necessary paper. for .ecurlng 
protection to manufacturer. and merchant. In thl. 
country anti. abroad are prep .. red at thl. olllce . 

De.lgn Patent •• for protecting artist. and lie signer. 
of any new ornamental work. are quIckly and Cheaply 
obtained through this olllc •. 

Copyrights obtained. 
Foreign Patents are .ollclted In an countrle. where 

patent law. exist . Pamphlets. containing the co.t and 
fnll p .. rtlcula ... m"lled on application. 

Canada Patents.-Canada I. one of the be.t countrle. 
for patents. The co.t depend. upon the length of time 
for wblcb a patent Is desired .  Full particulars by mall 
on application . 

We shall be h .. ppy to confer with Inventor •• ex .. mlne 
their model. aud drawings. and advl.e with them a. to 
obtaIning patent. wIthout consult .. tlon fee. For every 
kind of Information pertalnl1ljl to patent •• at home or 
abroad. 

Send for pamphlet. 1l0pages . contaInIng law. and full 
directions for obtainIng patent.. Addre.s 

MYNN & CO., 
Publl.her. SCIENTIFIC AMERIC AN. 

37 Park Row, N. Y. 
BBANCB OFFIClI-()orner F and 7th Street .. 

Wa.hn&ton. D . C.  

[APRIL 1 8, 1 874. 4· REBPLENlfE\r¥ B IAI. BURNE it 
Patented June 17. 1873. 

Give. increased light with 25 to 30 per cent 
less gas, as proved by actual test. Sample 

• mailed for 50c. A II'ent8 Wanted. Add,e •• 
RESPLENDEN7 B URNER CO . • 

____ -c176 West Fourth Street . Cincinnati . 

F�OR 8ALE, CHEAP-Two Steam Pipe 
Radiator. and a lot of Steam PIpe w1th valve •• for heating purposes. Alf.O ,  a Jot of Gas P�pe. and other pi pe of dlllerent .Izes, .haftlnl'. etc. HOLSKE MA· CHINE CO . •  279 Cherry Street. New York. 

l' II E  

Stra» File and Binder, 
ADAPTED FOR THE S CIElV TIFI C AMERICAN 

AND OTHER ILLUSTRATED PAPEHS. 
--0-

This File and Binder con.l.ts .Imply of still co vcrs In 
clotb .wlth .. Ilexlble back, and bro .. d heavy leatber strap. 
acro.s the back at the top .. nd bottom of the Inside. b e · 
tween which are 8tretched stout cords, for holding six 
or twelve months' numbers of a weekly perloalcal, as 
Illu.trated by the following cut : 

The �'Ile Is used by merelv openIng a paper to Its cen 
tral {old. and slipping one .Ide under thc Ilrst vacant 
cord on the right . ..  llowlng the cord to rest In the cen· 
ter of the fold . 

For the convenlfODce of our subscribers, we have had a 
.upply of Files constructed as above. holding Ilety·tw o  
papE"rs, and lettered t ,  SCIE:NTIFIC AMERICA:S " i n  gUt a ll  
the sIde . 

Price at thl. Olllce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .25 
U by mall, postage prepaid . . . . . . . . . . . . . . . .  1 . 50 

Addre.s and remit 

MURK &. CO., 
PUBLISHERS SCIElVTIFIC AMERICAlV 

37 PARK Row, NEW YORK. 

MURDER Will out ! Truth"TrTu-m-ph .. nt !-AgentB.  
old and young, ma le  and female. make 
morE" mouev sellhtg our French and 

American .JE W E L I{Y ,  BOOKS & G A.MES. than at .. ny 
thing else Grelltest inducements to  Ajlents 811d pur· 
¥�H�1f

s
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etms, and full particulars, sent 
P. O. VICKE RY, Au�u.ta. MaIne . 

Ladl'es can make $5 a day ln their own city or town 
, Address ELLIS M 'F'G Co., Waltham, Mass. 

FOR SALE-A large Root Pressure Blower, 
8uttabl� for m1ne or tunn el ventilation. furnllces, 

etc . Capacity of deltvery. el�hty to one hnndre d thon· 
sand cubIc feet of air per mInute . HOLSKE MACHINE 
CO .• 279 Cherry Street. New Yor k.  

STEAM POWER 
Cement Pipe 

Machinory, 
MEYER ° cf PA CKER' S • 

PatenI8 1870. 1�71. 18i2. cf 18i3. 
J. W.  STOCKWE LL & CO •• 

Portland, Me. 

�T�!ta�'� !E�GAI�!a��n����Y' 

�DERRICKS & TRAVELLERS, 
THOMAS ROS£, Rutland, Vt. 

B.. BALL & CO., 

WOOD WORKING MACHINERY. 
For Plaulng 1IIIllo, Car Shops. S.sh. BUnd and Door Ma 
kerB, &c . ,  &c Send for IJ1ustratect Catalogue and pr1ce 
list . Factory. at Worcester. Mass. Saleluoom, at 121 
Chambers & lOS Heade 8ts., New York . 

PUNCHDfG 

DROP WESSES, 
IOWA. A.ND NEBRA.SKA. ! 

NO PAYMENTS REQUIRED 
except Interest. till Ilfth year. Rich Soli, warm CII. 
mate, long Sea sons, low Taxes, and fne Educa
tion. Free Fare ond low Freights on hou.ehold 
goods to tho.e who 

B U Y  T H I S  Y E A R .  
For Clrcn1a .. ..  nd Maps. with full particulars. addre •• 

(JED. S. HARRIS. Lantl Com·r. Burlilillton. IolD 

© 1874 SCIENTIFIC AMERICAN, INC
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BAIRD' S 

FOR PRACTICAL lEN. 
----0---

cN. i� ribl��T�I�
nAt�J��ogu: 3!0��RT� 

lent, free of postage, to any one who :wi favor me with 
hli addresB. -:0:-
A New and Import .. nt Book on Dealgulnl' Cotton and 

Woolen Clotha . 
J U S T  R E A D Y . 

THE 
THEORY AND PRA.CTICE 

OJ' THE 
ART OF DESIGNING 

FANCY COTTON AND WOOLEN CLOTHS 
FROM SAMPLE. 
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of Y .. m. 
By FREDERICK D.  ASHTON, DESIGNEE, 

WITH )j'j/�'!'WGI!lftr���TIONS. 
IN ONE VOLUJl[�y�:lrfr'e:!�C:08iBiie: " " " " " " 10.00 

H. C. B. can also fnrnlsh 

Baird's American Cotton Spinner and Man-
.. ger's .. nd C .. rder's Guide . • • • . • • • • • • • • • • • • • • • • • • • • • • • 1 .50 

Dyer and Color Maker's Companion . .  ,1.25 
Fairbairn's Principles of Mechanism and Ma

cbluery of Transmission . • • . • . • • . . . • . • • . • • • • • • • • • • • .  �.110 
Foley.-The Cotton Manufacturers' Assist-

ant . • • . . • • . . . • • . . . . . . • . . . • • . . . . . . . • . . . . • • . • • • • . • . • • . . . . . •  75e . 
Geldard.-Handbook of Cotton Manufacture : 

.. Guide to M .. c""'e Buttdlng, splnnlnl' .. nd We .. v· 
Ing . . • • • • . • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • . • • • • • • •  �.110 

Gibson's American Drer ; 200 Receipts and 

�c.��.����� . . �� • • .  �.�����.� . .  ��.�� • •  ��� . •  ���� . •  ��� 
Gilroy, on Weaving . . . . • . . .  , . . . . . . • . . $10.00 
Haserick's Secrets of the Art of Dyeing Wool, 

Cotton, .. nd Linen. Illustratea bll Sam pI.,. . • • • • • •  �.OO 
Hvde.-The Science of Cotton Spinning Prac-

t1c .. lly Arr .. nged .. nd Slmplllled . . . . . . . . . . . . . . . . . . . . .  ,5-25 
Leigh.-The Science of Modern Cotton Spin
nlnll'. Second edition .  llIuBtr .. ted with 259 Cntl and 
;jIJ Plates. � vol •• folio, cloth . . . . . . . . . . . . . . . . . . . . . .  e42.00 

Leroux' Practical Treatise on the Manufac-
tnre of Worsted and CArded Y .. rns . . . . . . . . . . . . . . . . . .  5.00 

Love's Art of Dyeing, Cleaning:, Scouring, 
and Flnllhlog on the most approved EngUlh and 
Frencb Metbode • • • • • • • • • • • • • • • • . • • . . • • • • • • • • • • • • • . . • .  15.00 

Macfarlane.-A Practical Treatise on Dyeing 
and Calico Printing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110.00 

Murphy's Treatise on the Art of Weav-
Ing • • . . . • . . • • • • • • • • . . • • • • • • • • • • • • • • • • • • . • • • . . • • • . • • • • •  120.00 

Moss.-The Cbtton Manufaoturer's, Man&-
ger's, and Spinner's New Pocket Golde . . . . . . . . . . . .  75c .  

Neste.-The Mule Spinning Process and the 
Machinery Employed In It. Illustrated . . . . . . . . . . . .  f2.00 

Napier's System of Chemistry Applied to 
Dyeing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.00 

O'Neill's Dictionary of Dyeing and Calico 
Printing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 .00 

Reimann's Handbook of Anilines . . . . . .  $3.50 
Slater's Manual of Colors & Dye Wares . $3.75 
Smith's Practical Dyer's Guide ; 300 Receipts, 

with Dyed Patternl to e .. ch . . . . . . . . . . . . . . . . . . . . . . . .  125.00 
Smith' s  Dyer's Instructor . . . . . . . , . . . • . .  $3.00 
Watson's Theory and Practice of the Art of 

Weaving by H .. nd "nd Power. IlIo.trated . . . . . . .  '10.00 
White's Practical Treatise on Weaving.$10.00 

uP"The above, or any ;;;-.;;y Bookl, aent by mati, free 
of" postage. at tile publication prices. Mb new ana enlarlleo CATALOGUE OF PRACTICAL 
�lta:�S����F;�e �<:'��u¥:=''i.sl.:-:�:: free of 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREE'r. Philadelphia . 

lS8S. SCHENCK'S PATENT. 1871 WOODWORTH PLANERS 
=:;:':::e��lfe�', :�?

d .fflbmw: ':8fJ.Wcr.s 
SONS. Matteawan. N. Y. and 118 Liberty St .. New York. 

BUSI"TE88 openings In .. ll lectlonl. Amonop· .l.., oly. '1000 to I5OOOcaplt .. 1 requlreil. 
Circulars of F . I.  SAGE, Sprlnglleld. Mall. 

S'J']lfN 1 1 ('11 ])I]� S' For -cuttlq OURlnesl 
L II I J � Stenclll,allaues. All. 

) ... complete OUTFITS for Clothing Stencils and Key Checks. with wblch yoong men .. re making from '5 to "lO a day. Send for catalogue .. nd lamplel to S.M.SPENCER.ll1B .. nove.St.,BoltoD Man. 
WHALEN TURBINE. No rllks to purchaser. 

Pamphlet seDt free. SBTn WIIALBN. BallBton Spa. N. Y. 

MIlling MachiDes. 
Of all styles and Sizes, from 600 to 10,000 Ibl. Universal, PI .. ln, Indpx. Gear .. nd C .. m Cutting. 11111 Grlnderl. MIlII made to order. Index Plates drllred BRaINARD MILLING MACHINE (,) 0 . ,  lSI Milk St. Boston . Works at Hyde Parl<, Mass . ' 

WANTED-A. few good 2nd hand Engine 
Lathel and Drill. WIl.. LONG, Sherbrooke, Can. 11500 YEARLY made by agent. In tbelr .paremo 

menta selllogour S2 new articles. Sample. fOr • Catalol'ues free .  AlIl. NOVELTY Co., aoa Br0&4wB7. 

H A S  N O  EQUAL FOR VARI ETY, QUALITY, A N D  ECO N O M Y  O F  ITS WORK. 
Fo r  ('ar Bullde .... Planln&, 11111 .... Hon_ Bnllder&. _h, Boor and Blind lila ........ ........... 1-

t,n .. aI., (Jablnet., (Ja ......... Bnd Wqon Wo ...... 
HORIZONTAL AND ITPBI4ilHT BORING lIIA.�JNE8, 8IJPEBIOR TO ANT IN WE. 

PLANINtl ANI) lJCATCHING MA CHIN ES, fltod other Wood-working JJCfI"hinerll' 
Send lot Oat&1ogue IIIId PrIce-List, BENTEL, MAR.GEDAKT II; CO., Hamilton, Ohio. 

MAGNETS-Permanent Steel Magnets 

fJ,
f �w., f��B��:J:.y��:.;oyg���

r
c��n�r Wa��:�f. 

Makers of the celebrated Tom Thumb and Miniature 
TeleJlTllph Instruments. 

PRICES REDUCED-IRON COTTON TIES. 
The celebrated ArroW' Tiel wlIl be Beven centl jler 

pound on and after M .. rch 1.  1814 ; and further reduc· 
tlonl made, If necelsary, to prevent I .. rge accumulatlonl 
of Stock from COllltant .. rrlv .. ll. Ten per cent dlocount 
to the trade. Same d1lcount on further reduced price I. 
Ofllce Amerlc .. n Cotton Tie Co . ,  

New orle .. ns
Bltri&ir� RAYNE, GBN. AMI. , 

• No. 48 C .. rondelet St . 

GEO. W. ·READ- & CO., 
STEA.M BA.ND SA. W AND 

VENEER CUTTING MILL. 
186 to 200 LEWIB ST. , Foot 5th " 6th Stl, E .B. ,New York. 

ALWAYI Oll' II.UID :  . 
FULL STOCK SEASONED HARD· WOOD LUMBER 

AND CHOICE FIGURED VENEERS. 
TIle I .. rgelt Stock . . The gre .. telt Variety. 

The lowelt prices. tr' Enclole Itamp for Catalol'Ue and Price Lilt .  

I� .\.. 'T' E N 'I� COL D  R O L L E D 
S HAF TING . 

The fBe' that tIlll IlIaftlJlg h .. 111 per cent greater Itrength, a liner lInfBh,andll truer to gage,tllan anl etller 
� u:r.o,g:��I!\=:=���;�:b��:::'= C:;: 
LllTI PAT. CoUPLllT6 and furnish PUlleYI, Bal!l'8n, etc., 
of the most approveCl ltylel. PrIce IIltl mailed on "'ppU· 
.. tlon to JONES .. LAUGHLINS. TrJ' Itreet, lI4 and Bel .. veBuel, Plttlburgh, i'a. 

110 S. Canal It. ClilcalO. 
W"lltockII of th18 Shafting In atore and lor lale by 

FULLEhlANA .. FITZ. BOlton, M ..... 
'�uCMB�w::�=��':e�WI��· N

. Y. 

WOODBURY'S PATENT 

!:��e8���2!!!t!��!!I. 
8&" Arbon. and other wood workln, machlner}'. 

S. A. WOODS, U1 L1bertY ltreat, N. Y. ; 
lend for CIrculan. 1 It SudburY Itreat. Bolton. �LA SS MOULDS for FruitJars, LainPII, 
Bottles, Ink Standl,etc •• made b� II:BROon, 

1 yea .. COE. IIITE AlI'D ClONTEE STI. ,  N.Y. For any 
tbl!!l.new In glasl yon will require a mould (or d1e) . � PABTICULAB ATTBNTIOll' paid to MOULDS for 
INVENTORS. t!end model .. r drawinll : Inclole Itamp. 

BLAKE'S PATENT 

Stone and Ore Breaker 

Tke AmericaD T1lrblDe Water 
Wkiel, 
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Emenon,8howlog the tollowlng use
ful elfect of the power of the water 
utilized, betng the hlghe8t reaultl e1'
er known. 

PercentBg41 of Part Gate : )(, Il0.08 :  
�p-:r:eh�o'?�o¥e':a:; �.ff:80· 

A full � may be obtained of 
rln�y,hlo. 

S .. TEMPLK. Day-

pERFECTION OF SPEED ON WATER 
nor, u':.fe��lI�:::i�r:��ld\�ro:�.

ta
Ve�lr���

I
� 't"n'"J':; 

extreme changes, It operate. the entire gate In ten IeC· 
onde. W .. rranty nnllin1ted. No pal till telted. JOHN 
S. ROGERS, Treal., 19 John Street, BOlton, M .. sI . 

P. BL4ISDIILL .. 00 .• 
Wereeater, Ma_, 

�:.r�{����'tcY!I:\7':J�T�t�I!T:t;,aJf.�t Upright Drll18, 

� !!!: 0 �20 per day at home. Terms Free. Addre.s 
9tJ .. ., GBO. STIlI'SON .. Co., Portl .. nd, M .. lne. 

PORTABLE STEAM ENGINES, COMBIN-
log the mazlmum of ef\IOIenOJ', darabiUty and econ· 01!1)'. With the BIIn1mum of weigh' and price. They are 

� and. favorab17 mown, more than 1,000 belllg In UIB. All warranted 8Bttafactol'J or no 8B1i. Deecrlptln 
OIrcniBrl ·'MU�I��i.B\-d

W:\.._. II_ WI L111ertlJ' It •• \Qpw Yo� •. 

IRON BRIOOES--CLARXE, REEVES & CO., 
PH<ENIXVILLE BRIDGE WORKS. OfIIce, 410 Wal· 

nat Street, Philadelphia. Pa . 
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done on the premllel. from ore to IInllhed brldl't8. 
Dlustrated Album mailed on receipt of 711 centl. 

Wood and Ire�!�!t!,!�IJl. Leather and 
Rubber Beltlnl'. Emery Whee18. Ballbltt Metal, &C. 

Sturtevant Blowers. 
Of BVer}' IIJIe ana d8lC11ptl.on conltantty OD IIBIId. 

Cold BoIled · Shafting. 
Beat and mOlt perfect Shattlnll' ever made, conltantlJ 

OD hand In � quantltl8l, funillhed In Iny legthl up to 21 ft. Alln, Pat. Co.pUng and SeIf-oW!!I' acliiiltabllt BanaerI, pulleya etc. GEORGE PLACB .. CO .. � ClWnben hmet . .. 108 Reade Street, New York. 

"EDEO�RAPHY " A De .. book OD tho an ot 
• WrltlD&, by Sound ; a com-

,let. Iystem of boDetlo Short Haqd-tbe aborten, lDoat simple, :il,�::e::a::e=��, e::�ll;l:Olo�� i;�;::r:ltl=:i:' re:i: 
fortY-DIDI .trok .. of the peil, aad. l"words per _DUe. The aa._· 
ployed Ibou1d. leI.ra thll an. Price, by maU, 60 Cti. .l1ft'1 wau.&ed. 
Add .... T. W. ICVAlfS . CO., 111 8. 8fJN1lUa 8lreM. Pili .... Pa. 

18704. l 
aDd PI' 1875 $425 Upright l!;nglne and TnbularBoller (') HOB8E 

ata �ues ee POWEB, with all Trlmmlnp ; also (10) HOE.E 
• • POWllB. Send for Circulars. 

Machlnlltl', Black I,' Model Makers', Pattern Ma- V ABIBTY IBoll' WOBKI Co .• Cleveland O. ::��h!!'f:;' aN�\l�:: Or�::h���n" and ToolB and ' 

A. J. WILKINSON .. CO .. BOlton. M .. I Niagara Steam Pump. 
, I  -:-BABB/TT,VETAL, 
Deale .... _d ()on.ome .... Hod lor p� ... the ...... ,_tore .... 

VANDUZEN .. TIFT. lOa L III a... ClNCINNAn. 
uP" Pleale mention thll paper. 

-To Electro -Platers. . BATTERIES, CHEMICALS, AND MATE
RIALS, ln aetl or Slngliwlth bookl of In.tructlon· 

��
n
�{:�tt;:�r:n��� ���'!o"lefd �tt� 1��D.'1Fas��"1iru

r 
trated cat .. logne oent free on .. ppllcatlon. 

Q- E. ILLINGWORTH, Neville St. Foun 
• dry, Leede, Engl .. nd makea a S eelalty .f 

h a !lO-lnch SwlDIf Lad..... All parr. are mter· 
changeable,belng made In duplleate.by patent machine· 
ry.thus enlnrinll' Aceoracy and Excellence of WorkInan· 
Ihlp. 

� uP" Po. pc ..... A .. O 1'bO'n, 1tTI'" ell ... "" 

'Li ttle Giant" Injectors 
FOR LOCOHOTIYEb .e S'JATIONA1lY BOILERS. 84_" and .&IIab�. 

U North 5th St., PhlladeIPhl�tc1futS
ilt.,

U�;!C'Ork. 

C1IA8. B. H.A.BDICK, 
• Adama It .. Brool<1p. N. Y. 

SPANISH CEDAR BOARDS. 
1 4  t .  � ,.  Feet L.DIf, all Wldt ... 

Sawed exprellly for Shell & other Boata. 
AIIIo. FULL STOCK or- HARD WOOD LUHBER. 

Geo. W. Bead .. 00., 
Steam Band Saw MI11, foot 5th " 6th Sta., E. R., N. Y. 

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

timber with ease. Send for Clrc" lar, 
L, B. COXE .. CO., lW1 Water St., N. Y 

WANTED A RELIABLE LADY 
OR GENTLEMA� In every towe, to act B8 lole Alf\!nt . 
BUllnesl respectable and remunerative. No meney re
quired. Addiesl DlSCOVE"Y, P.O. BOJ: 2I09,New l ork. 

The Bagle root Lathe 
AND APPU RTENANCES. 

Adarted to all claslel o f  wood .. n d  metal turBlDI'. "c. 
��d �:'b"at!l'g::�e, and rel�I't. !.r�E w.:rro�!ed. 

98, 95, 9'1 Liberty St . , New Yerk. 

THE JOHN HARDICK 

·��"���IP��P. 
WOOD-WORKlN<:i IlU.CBlNERY liO

erallY. SPecJaltlel
il 

Woodwortll P1Bnersand Bien 
ardeon', P .. teDt Im�rove Tenoa Machin ... 

CeIItral, corn�I . .f�c:r�'t '«fJ:trtN�IW8OJI. 

II I III I l�� WR�R��HT 
BEAMS & GIRDER S 'I'a..!!. U WOll lrw. a>1 hJJo. • . .... blugll. ...... 

The atLeRtiOi. uf KD.gIn�en and 6.'ChltectB II·called ���l;:'�= :���;�� a::t:." =t�:��rr.. �l':i 
and 1IanJree. which have 'proved 80 objectionable In the old mode 01 manufactul'lJlg, are entirely aVOided, we are prep .. red to furnllh all lisel at terml as favorable .. caD 
lie obtBlnedel18where. Pordeocrlptlve llthl!JITIIPh addreal 
Carnqle.Kiomu." Co, UnionIrOD MllIl, Pltt.abaqrh, Pa. 

IACHIVIRY �l!r���ci l' , ., co. 10 VIII8J' d� • ." York. 
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PATENT PARALLEl, 

Machinist's Vise, 
JlA.N'UI'ACTUBI:D BY 

HARR.ISBURG FOUN

DRY AND MACBIN£ 

COMPA N Y. 

HarrlabuI'lr, Pa. 

--0-
uP" &fltJ for Clrctaar a1I4 

� 1M'. 

-----rATHE & MORSE TOOL CO" 
Worcester, Maa • • , MaDuf .. cturerl of 

MACHINISTS' TOOLS 
Lathes, PlaDers, Drills. &e .. &c. 

FOR SALE-A valuable improvement in 
. Com HUlking Implement. For p .. rtlculars anti 

lample, addresa the Invento!. J. F. SCHMELTZER 
Manteno, K .. nkakee, or K. K . .... . Co . ,  nl. 

OTIS'. 
SAFETY HOISTING 

. MachiDery. 
.lfO. 348 BR01t�h t" '\Ioft:. CO .. 

HAND SAW MILL-Saves the labor of 3 
men. S. C. HILLS. �1 Courtl .. ndt St . . New York. 

1l0LDIBG, IIORTISI:NG 
TElIOllIlIG .. BHAPIlIG 

M A C H I N E S , 

BAlm SAWS, 
SCROLL SAWS, 

Pla!�l�Ja!inl 

nADE :MAUl{ P .. \.'£ENTED. 

T'fbe best and cheapest Paint in the world for Iron, 
Tftlic"�'X1NI3'O������!�'i;,J�!:'��E,N.t 

CA UTION.-Pureh&8er. and consumer. are cau-
P
tloned """inst purchasiulI' imitations of our METALLl<' 
+INT. All genuine PRINCE'S META LLIO PAINT 

will bear our name and trade mark on bach and every package. Send for a circular. 

WORKIN G CLASS Male or Female, taOa 
. . :weel[ ; employment .. 

home, day or evening; no capltlll; IDltructloDs .. nd v .. lu 
able package of good I Rent free bymall. Jlddre",wltb lie 
return ltamp, M .  YouNe " Co. ,  l o S  Greenwich st . . N . Y  

Chea)lest and Belt. 
M .. n Power Mills. 

. Wind" Horse Pow· 
er Flower It Feed 
Mills. Steam .. Wa
ter, Custom " Mer· 
chant Ml11s, Com· 
plete Buekwheat 

��:g:�':!�n ���
s
:..�gr:��

t
���tI:�rg�

l
,!'l :Nlo�rB�lfr: 

SO In. llze, grinds 600 bu. Corn In 10 Hours . Send St.mp� 
for Catalogue It �apen, with 61 Engravings of Mill Ma . 
ch.ne�. EDWARD HABBISON, New Haven , Conn . 

NEW & IMPROVED l' A'f'l'ERNS.-MA
CliINISTS' TOOL8-all slsea-at low price •• 

K. GOULD. WI to l1SN. J. R. R. Ave .. Newark. N .  J .  

Andrew's Patents. 
l!felBel_ Frictton Greeved. _ Geared Hoi". · 

'"' .. It ... to flVery waat. 
Safi�ety S= Blevall.i'!l Prevent Accident, II 
S ... e:3.a:!ht aWl�jf:II�='ak. 

o.ct1·�tlg �n ... &able and 8lnal., 1-:1 -i"'p· .... er. 
Centrll'll. PIlm .... �o te 100,000 Gall.D, 

_ aute. B_ mDB In tbe W.rld, .... . Ma4.1 IL Grav Coal, Gratn, etc., .... Itb . 
eut alT. t:.l'lI�tcr:-..r.I" Darable. and Been.mlcal. 

ft�. AND,,"�S .. BRO. 
414 � Ater Strllflt, New T<lr ... 

. . 1I0llEY-WAGES, To a\lbanng spare time; 14 to ,12 a day; somethlngnew; plealanti hODorable ; large prollte ; no riskl ; home or abroad: OBV or evenlJig ; tlioUBandl making mouey. Par. tlcul .. rl and valnable samples free. 
Addre .. F. M. REED. 139 8th St., N .  Y iICHA.IID8ON, MEBIAM .t CO. 

lIanufBeturen of the latest Improved Patant Dan-e and Woodworth Planing Maehln .. , hIJIg Sash 
and moldlnJr, Tenontng, MortlBlng, Borl ' Ver-SIcBl, and CIl'Oular Be"lawtng MachInes, Saw 
ArbOn, Scroll 8&WI&-.Rallw�y, Cut-olr, a w Ma. 
ChIn ... !lpoke and wood TiUnlng Lathes, an varlou. oUier IDllde of Wood·work1nlr MiChlnel'J'. eat.aloJrlles and prICe Ustl ent on appUcatiOD. Manilfaetorylr:W«n_tOr, Kau. Warehouae 1111 Llilerty n. New Yor • 11 
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-----
Back Paae - - - - - - - 81.00 a line. 
In.lde Paae - - - - - _ - '13 cent. a line. 

lPi(Jraf>lngs may liead ad�ertlllemenl8 at tile sa� rate per 

'fUl. lI1/ metJ8Ur_, /JI/ tile letter prllllS. Ad�ertlll/l11Ulnl8 

mU8t be recei�ed at pubUcatlon o1f/C6 /JI/ early /JI/ Friday 

.!!!!!!!'In(J 10 appear In ne",1 iIl8Ue. 

ENGINES AND BOILERS-For Sale, 2d 
h .. nd Englnes and Boilers of all Sizes-ail Rebuilt. 

Good ... New. A l
':ffM��

c
Ml'l1

n
�
.
0�.

e
UI��h��;��!: 

NEARLY 1000 NOW ' IN USE-BUF· 
FALO PONY PLANER-wl11 e .. rn Itself and�p  .. y 

expense of runnIng In elgbt day.. Price from .100 to 1145 each . Send for large Illustrated Sheet of "Parr's 
Celebrated Amateur Lathe •• Tool . ..  nd Flttlnf.s of eve· 
I�I�ft'i.�re�I��ell�r

E
����ti

ln��r�c1��:�s� °M�
n
�� :rl� 

Address GEOnGE PARR. Manufacturer of Mechanlc's 
Tools and LIght Machinery. Bullalo. N. Y. 

AMERICAN BLACK·BOARD RUBBER-
Post paid for 250. Territory for .ale to Agents. 

ECONOMY MAN'F'G CU . ,  Louisville. Ky. 
GRAND DISCOVERY OF THE AGE. --0---' 

A Great Blessing for Navigators 
The unders1gnedoft'ers for liIa.le a new lnventl

O
D , ln the 

way of a rudder, that wUl steer a canal boat or a sblp, In 
�lht·�gr!::.!:'f(J���

n
b'i:n�

l
� �

r
=�J'r/i� �1�1 fr��l:�� 

pattern of a boat. wltb the new Invented rudder. The 
purchaser of this wonderful discovery woald h .. ve to 
procure letters patent fii'�.'i"/oiJT�:lt

i.ou, Ste . Anne. Kankakee county. Ill. 

Todd & Rafferty Machine Co. 

Addres. JOHN A. ROEBLING'S SONS. M·f·rs. Tren· 
ton , N. J •• or U7 Liberty St .• New York. Wheels and 
Bope for conveying power long dlstallcea. Send for 
Circular. 

FOR SALE-Four Enlrlne Lathes, 86 inches 
swIng. geared [n f .. ce plat..-one. 17� feet be'"een 

centers. with crOBS feed and�1I& 1ntr for screw cutstDfi 
re:�'l,:lw�:�':;.�lf:'��m��;; by ��":��

r
&
M
�1iil:.re!few. �� �i the ��r�::.

r 
�
h
s��· .. ;�gt ·!1;�l =;:h�

o
rufr!r;: 

.teel tube. of Illinois .. nd St. Loul. llr[dge. and In lIrst 
cl .. ,s condition. Well\'ht about 7.000 Ibs. each . 

.A.1so, the superior Te.Una Machine of the TIllnotl 
And St. LouiS Bridge ()o. · .. very accur .. te 8nd reliable 
machlne •. ada�ted to .. 11 lorms of tests . ..  nd of 100 tun. 
rd':�

t
l. lrba"8l��'lle;:t"ot;,�

f
B�rg

h
:'Cg:patl.Wtt�� 

burgh. Pa. 

JUST OUT. 
THE 

Science Record 
FOR 

1 8 7 4. 

MORRIS, TASKER & 00., 
PASCAL IROlf WORKS, 

P H I L A D E L P H I A ,  

TA&KER IRON WORKS, NEWCASTLE, DELAWARE. 
OFFICE . . . _ _  . . . . ..  . . . . . . . . . . . . . . . . . . . . . . . . . . .  FIFTH ABD TA SKER STREETS. PHILADELPHIA . g��fgJ 1§E �1�Jlg�gJ : : : : : . .  : : : : :  : : : :  : : :  : : : : : : :  : : : : . : : : : : : : : :  : : : : : :  :�Jio�5S6G gff&J/};EI:l'EJ'lIo��1fJk 
Manuf .. cturers of Wrougbt Iron Welded Tubes pla[n. g .. lv .. nlzed, .. nd rubber coaled. for gas, .team and water. 

Lal" Welded Charcoal Iron Boller Tubes, 011 ·  Well Tubh
W 

and CaSing
s 

G .. s .. nd Steam FtttID'E" Br .... Valves and 
8��r��

a
l���r�\���lc

l
.
tt
���0�·O�I�·�!r.��:t::c��1 A����lj��eio ;���a�e"n�1V£���I:e
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THOMA!; T. TASER. JR. STEPHEN P. M. TASKER. 

IMPROVED 187'. 
D O U li L E  A C T I N G 

B UOKET.PL UNGER S���B'!pS 
VALLEY MACHINE COMPANY, 

Easthampton, Mass 

To PARTIES BUILDING AND USING 
Steam Engines-The undersigned call attention to 

Tremper's p .. tent Adjustable Cut· off. Operated hy the 
governor. Can be .. pplled to .. ny EllIdne. Send for .. 
circular. to PUSEY. JONES '" CO •• Wllm[ngton. Del. 

WIBB BOPB. 
John W. Mason " Co .. .a Bro .. dw .. y. New York. 

SUPIIB-IDIATERS 
Save fuel. and ol11>ply DRY Iteam. Attacneo to boners 
en set In separate furnaces. II, W 

iLBEk!f::�:.�fwnt��k. 

P ,meters ForteBtlngOVenl. Boner 
y & • lIuel, Blast turnace., 

Super·Heated l�::i.OII 8tl1l:tl�y W. BULKLEY, 
IN! Liberty St •• New York. 

C R I  N O  STO N E S  
2 0 0 0  T O N S  O N  H A N D .  r O U N D E D  1 8 1 0 . 

J .  E . M I T e  H E L L .  P H  I LA .  

IYTI 
N E W  Y O R K  S C R E W  

MANUFACT URER. 
MACHINE SCREWS of all de· 
��I���

I
���

d
g��WFr �O�ri!��O�� 

DALB, ExhibItions 1852 & 1S67. c. D�'1¥�!ih��Pi. 
mOM pl. ARBRS, 

ENGINE LA,:l'HES,,-DRILL� "'c. Send for PrIce Lilt. 
:NEW HAV.:N MA!"I UFACTURI:NG CO.,  

Ne .... Haven, Cenn. 

WANTED-An experienced manufacturer 
of unchemlc .. lled Corn Starcb . To a satl.factory 

man, good wages and steady emp)oymeo.t will be 
�

veD . 
t¥�� �g�r�'1: 'l{o.?�aV:,\trOU\�, �:'

ENS. LA E & 

FOR SALE-A SPLENDID FOUNDRY 
BUILDING. with New .. nd Improved M .. chlnery. 

1.'he building Is well arranged for the purposes of .. Foun· dry, Malleable Iron Workst..!'nd Machine Shop. 
Addre.s "'OUNDRY COMPANY. 

Tippecanoe CIty, MIami Co •• O. 

Ma c h i n i st s '  
TOOLS, 

OF ALL KINDS, 
ADDRESS : 

N.Y.Steam En�ne CO. 
B8 Chambers St. 

NEW YoBX 

C. HENRY HALL '" CO .. 20 Cortl .. ndt 8t .. N. Y. City. 
THE PULSOMETER. 

[APRIL 1 8, 1 874. 
.... T. V. Carpenter. Advertlolng Agent. Addrese 

Box 778. New York cIty. 

American Saw Co. 
NO. 1 PERR Y ST., nw YORK. 

Movable·Toothed Circular Sawl. 
Eccentric Geared Power Preases. 

THE TANITE C OMPANY 
Emery"Wheels � 

�rR�������G 
� Eme�yGrinders 
MON��E LO.�A. 

EXTRA HEAVY AND I. PROVED. 
LVCIUS W. POND, IlABUFACTUJUm 

Worcester, MaBS. 
Warerooml, tIiI L!bert�����t.r:UJC:k

Annt. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

S_naCtlCt (lhea"B" Beat. 

l� \\"0 tr;u::.;:
o
���!el�� 

.. I .... e.t perce,.taae ever DOwn In .. reliable test and 
the hlahe.t averaae re.Uh ever obtained. In 
S����:lr��ri:

l
rt�V���c;,rr� 

Ity over all othen. Emer
son's full reportturnl.hed on .. ppllc .. tlon . Bend for Clrcu· 
oJar. 
MERRILL '" HOUSTON 

IRON WORKS, 
BeloIt. Wlscon.ID • 

OF THE 

SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 

IN THE WORLD. 

TWENTY-NINTH YE21R. 
VOL UIIE XXX.-NEW SERIES. 

The publlsbers of tbe SCIENTIFIC AMERICAN oog 
to announce that on the third day of JanuarY, l874, a 
newvolun:e commences. It will continue to be the aIm 
of the publishers to render the contents of the comIng year more .. ttractlve and u.eful than any of Its prede
ceBBors. 

The SCIENTIFIC AMERICAN Is devoted to the Inter 
ests of Popular Science. the Mechanic Arts. Manufac· 
tures, InventtoDs,Agriculture,Commerce, and the indus 
trial pursulta generally ; and [t Is valuable and Instruc. 
tlve not only In the Workshop and Manufactory, but also 
In the Household. the LI brary, and the Reading Room. 

The best Mechanical Paper in the World I 
Ayear'suumbers contaln over 800 pages and several 

hundred engravings of new machines, useful and novel 
InventIons, m .. nufacturlng establishments. tools, and 
processes. 

To the Mechanic and ManUfacturer I 
No person engaged In any of the mechanical pursuits 

should think of doing without the SCIENTIFIC AMerI·  
OAN. Every number contains from s1x to ten engravings 
of new machines and Inventions whIch cannot be toun 
[n any other publication. 

TERMS. 
One copy, one year . . . . • • • • . . • . . . . • • • • • • • • • • • • • • • • •  flj.l 
One copy, .Ix month • • • • • • • • • . . • • • • • • • • • • • • • • • • • • •  I.Ik. 
One copy. four month.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .01 
One copy of Sc!entillc American for one year,and 

tat 
THE AMERICAN TWIST 
DRILL CO .• Woonsocket, R. 1 . ,  .. re 
now the iole owners and manufac
turers of the celebrated DIAMOND SOLID EMERY WHEELS . 
.... Illustrated Catalogue of Em· -

ery Wheels, Macblnery, .. n d Tools 
s-g����

o
r; ::er.aWrlr�grii�

e
:.;\'t; one copy of ellgravtng, "Men of l'rogre .. .. . . 10.00 

or muddy water without wear or lujury to One copy of Sclentillc American for one year,and 

FUB. 
Its parts. It I18nnot get out of order. one copy of .. Science Record " for 1874. . . . . .  5. 00 

B ranch  D e po t . , Remit by po. tal order, draft or expre •• • 
11 Pemberton Square, Boston, M .. ss. The P9stage on Ibe Sclentillc American Is live centa REYNOLDS & CO. 1 827  Market St . .  Phll .. delphla, P... per quarter. p .. yable .. t the omce where received. Can. 
:�gi!A-::r:�'j:Jg:FtY;,�!INew Orle .. ns. ..da subscribers must remit, with .ub.Ct'lptlon. 25 cents 

MANUFACTURE 8U 11 818  North Second St •• St. Louis. Mo. extra to p .. y post .. ge. 
Screws & Bolts Address all ietters .. nd make all Post Omce orders and 
For M .. chlnery of eTOry v .. rlety. GLASS PUMP CYLINDERS.BLOWN and drafts pay .. ble to 
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BTEEL &; IRON SET SCREWB 87 PARK ROW. NEW YORK 
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