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BoHcr .. jl'ccd Rl"gulatoY9 LO"'-U'at('l- Ahu"in. alu1 
§tC�ili:� 'il'ralh 

It is necdle�s to preface our descl'il'thm of the instrumonts 
showll in our engravings by any remarks upon the valu8 of 
boiler-feed regulators or low-water alarms. Our r,;ad,Jrs bave 
had their attention so often called to this snbject that they 
are fully prepared to appreciatc its importance. 

'fhe instrumcnts we illustrate and describe have been test"d, 
and found to be very sensitive and quick in their action. 
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cillation, and bdng connected with a bell-crank lever, E, 
op�ra'.es through it to close or l'u'rtia]1y dose a valve in the 
steall' pipe, F. which supplies t),e pump, thureby checking 
the aetion of tl,e pump Iwd stopping tl", flow of watcr into 
the boiler. As soon, however, as the water in the boiler 
lowers through evaporation So 11at the end of the pipe, B, is 
uncGvered, steam enters 1his pipc, and the water in the globe, 
C, (It:sct;mls by its own gr'lvity to tl,e bitiler. The counter
poise on the h,ver, D, now overu"lanc"8 the weight of' the 
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flexibility will admit of the sligln motion required. In prac
tice thE'Y arc foulld not to inte�leri� in thc Icust with the 
d"s:l'"d sensiti ,,(,«.-,88 of the instrument. 

Fig. 2 shows tIl(: opel'utinn of a [;jodification of the same 
d(,vice, so I.S by means of an electric alarm to give notice of 
low water in a boiler. In this cas", when the water lillls be
low the pipe, D-caLled in this in:3taJ)ce thc .. alarm pipe "

the globe rising clos.s the circuit maker and breaker, G, of 
the galvanic buttl·ry, K. Thc electric current now passes 

BERR YMAN'S BOILER-FEED REGULATOR. 

At the Fair of the Ameriea,n Ins�itl'�, WhH" they are now 
Oil ,'xhHritioll, they attmct much atto[]tloi. !In,1 titvorahle 
eOtIlluent from ,'ngineers. 

'rhc construction ot thes,� instruments is based upon one 
general principle-that is, tho action of gravity upon a coun
terpoised hollow sphere, the weight of which, tog"thcr wi th its 
contents and that ot the counterpoise. is made to oscillate a 
level', according to the varying weight of the contents of the 
BplH'l'e, which may be water, Wll.ter and steam,or steam alone, 
as will bc sepn by the description app"nded. 

Fig. 1 show8 tlw hoiler,feed n,gulalOr. In this form of the 
illHttUment, pil'(:s, A and D, connect the iuterior of the globe, 
C. with thc interior of the boi!tT; the end of tht; pipe, A, 
callt',ll th' dbcharge pipe, (ksccndinl! u"low tI,e low-water 

LOW WI\Hrl �INC 

p ' 9 JI �r; � 

line nnd that 01 tlln pipC', B. (],'�r,(;Jl']ing to this line. lr, if' 
evid('nt jf the nil' eontaillf�d in the pipl's and globe, C, 
IJe ulJow,d to f'scnpe t],rou�h a pr't-cock in tIll' top of the 
glo\,c, and til" boilcr bn filled to the proper level, that, 118 

soon as steam is rai�ed in tlw hoiler, water will be f orceci up 
along t'l", pip()�, A and B, by the aecumulating pressure of 
skarn [tnd fill the globe. C. 

The globe, C, is suspended on onc end of a countnrpoised 
],:"('1', D, playing on knifc e(lg-es likc a scnle IJeam. As soon 
liS the 1<lobn is weighted with wat"f its weight overbalances 
the counterpuisc on the lever, D, and the latter makes an 08-

globe. '1'he Icver os�i1lates to the original position operating through the wires, H and I, setting in motion thc electric 
throu"l, tl.(; bcll-�l'anl:, J<�, to 0Iffin the' v-"lve in the pipe, F, nlarm, L, which continu.'s tn llound uutil water is supplied to 
letting swam i])to the 8t�am cy linder of the pump, ant! set- the hoiler �uffi,:ient to raise tit" .kvd enough to close the 
ting the htttor it,to action to supply water to the boiler again. mou!,h 01 Ute alarm pipe, B. 

As soon as the water now ris(',s to close the mouth of the Fig. 3 shows another moiiification whereby a wh.istle, O. is 
pipe, B, steam no longer enters this pipE'. The steam in the sounded by the opening of its valve through the. mcdiullJ 
globe, C, cond.'nses, and the pressure of steam in the boiler of the chain, 1\1, and the valve lever. N. This 0 'curs 

again forces water up the pipes filling the globe, which ap:ain when"ver the wRter fulls belo"l' the mouth of the pipe, B, 
descending cuts oirsteam from the pump and checks the sup- and continues until the water rises all'aiu to its proper level. 
ply of water to the boiler. In this way the supply of water Fig. 4 shows the application of the same devicA to a st"am 
is constantly reguJat,�d within certain limits depending al1o- 1 trap. In this ca8'3 the globe, C, is filled (or p'lrtially fillcd, 
gdher upon the position of the counterpoise on the lever, D, according as the instrument is aujusted) with water con
which may be 8et so that the globe will d€scend when only densed from steam in its pa8sage through pipes, etc. As soon 
partially filled with water, if desired. as the water accumulatfs to the prescribed quantity the 
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BERRYMAN'S LOW-WATER ALARM. 

globe descends, moving the bell-crank valve lever, P. pivoted 
on the pin, Q, and opens a valve, R ill the discharge pipe, A, 
allowing the water to flow out. As Roon as the witter I'as 
escaped, the globe rises, and clo�es the valve, H, until sueh 

'Ve have s:'en tMs and the ot.hcr instruments described be- time as a fUl't]wr accumulation hus been made. As we have 
low in aClU�1 WOl'k, and are much pleas('d with the sensitiv(':
ne88 lLDcl thc prOlllptlH'�S of thdr artiol;. Thoy require no nt
tention after the first adjustment, except perhaps to blow Ollt 
dirt, which may in some instances ltc';umnlate in the pipes 
and globes, this is done through three-way cocks in the pipe, 
A, provided for ttlUt purpose. 

It might at first seem that the pip<,s, A and Il, would OPpOH(; 
the motion of the counterpoised l,w('r U1;d its applll'tl'nances, 
but when it is said that these pipes 1m) six feet lon;..( and 
only one half an inch in diameter, it will bn seen that their 

said, all of theso instruments arn in full operation at tlw pr<.'s
ent Fair of the American InstJ·I,ute. Many of t.hem are in usc 
i1: various pnrts of the countr.'-, and we have h('en shown 
many trostimonials f('"m Pllgine(>('s who "ave tried them, 
speaking in high terms of tiJCir reliability nnd dfici('ncy. 

For furth"l' informution, nddr('sfi n. M. Pratt, Trel1surer, 
B:"rJ'YIlll<n Regulator & Alarm Co., H:nj,ford, COI1IJ. 

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

DYSPErTIC� slJOuld novel' eat, fruit ex.cept at mea'! tiIlH.', lUld 
thtm not to excess. 
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INAUGURAL ADDRESS f)F TilE PRESIDENT, THOMAS 

R. HUXLEY, LL.D., F.R.S., ETC., BEFORE THE BRIT. 
ISH ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 

It has long bepn the custom fOl'the newly-installed Presi
dent of the British Association for the Advancement of Science 
to take advantage of the el�,vation of the position in which 
the suffrages of his colleagues had, for the time, placed him, 
and, casting his:eyes around the horizon of th e scientific world, 
to report to them what could be seen from his watch tower; 
in what direction the multitudinous divisions of the noble 
army of the improvers of natural knowledge were marching; 
what important strongholds of the great enemy of us all, 
Ignorance, had been recently captured; and, also, with due 
impartiality, to mark where the advanced posts ot science had 
been driven in, or a long·continued siege had made no prog
ress. 

I propose to endeavor to follow this ancient precedent, in a 
manner suited to the limitations of my knowledge and of my 
capacity. I shall not presume to attempt a panoramic survey 
of the world of Science, nor even to give a �ketch of what is 
doing in the one great province of Biology, with some portions 
of which my ordinary occupations render me familiar. But I 
shall endeavor to put before you the hi6tory of the rise and 
progress of a single biological doctrine; and I shall try to 
give some notion of the fruits, both intellectual and practical, 
which we owe, directly or indirectly, to the working out, by 
seven generations of patient and laborious investigators, of 
the thought wbicb arose, more than two centuries ago, in the 
mind of a sagacious and observant Italian naturalist. 

It is a matter of every day experience that it is difficult to 
prevent many articles of food from becoming covered with 
mold; that fruit, sound enough to all appearance, often con
tains grubs at the core; that  meat, left to itself in the air, is 
apt to putrefy and swarm with maggots. Even ordinary 
water, if allowed to stand in an open vessel, sooner or later 
becomes turbid and full of living mat�er. 

The philosophers of antiquity, interrogated as to the cause 
of these' phenomena, were provided with a ready and a plausible 
answer: . It did not'enter their minds even to doubt that theee 
low forms of life w�re generated in the matters in which they 
made their appearance.; Lucretius, who had drunk deeper of 
the scientific spirit than any poet of ancient or modern times 
except Goethe, intends to 'speak as a philosopher, rather than 
as a poet, when he writes that " with good reason the earth 
has gotten the name of mother, since all things are produced 
out of the earth. And many livin g creatures, even now, 
spring out of the earth, taking form by the rains and the heat 
of the sun." The axiom of ancient science, " that the corrnp
tion of one thing is the birth of another," had its popular em
bodiment in the notion that a seed dies before the young phtnt 
springs from it; a;beliet so wid, 'spread and so fixed, that Saint 
Paul appeals to it in one of the most splendid outbursts of hta 
fervid l'1oquence : 

"'I'h ou fool, that which thou sowest is not quickened, except 
it die." 

The proposition that life may, and does, proceed from that 
which has no life, then, was held alike by the philosophers, 
the poets, and the people, of the IUOSt enlightened nations, 
eighteen hundred years ago; and it remained the accepted 
doctrine of learned and unlearned Europe, through the Middle 
Ages, ci.own even to the seventeenth century. 

It is commonly counted among the many merits of our great 
countryman, Harvey, that he was the first to declare the op
position of fact to venerable authority in this, as in I)ther mat· 
ters; but I can discover no j ustification for this widespread 
notion. After careful search through the " Exercitationes de 
Generatione," the most that appears clear to me is, that Har
vey believed all animals and pl ants to spring from wbat he 
terms a " primordium vegetale," a phrase which may now-a-days 
be rendered .. a vegetable germ; and this, he says, is ovi
forme," or " egg-like; "  not, he is careful to add, that it neces· 
sarily has the shape of an egg, but because it has the consti
tution and nature of ono. 'l'bat this" primordium oViforme " 
must needs, in all cases, procefd from a living parent is no· 
where expressly maintained by Harvey, though such an opin
ion may be thought to be implied in one or two passagbs ; 
while, on the other hand, he does, more than once, use lan
guage "hich is consistent only with a full belief in spontane
ous or equivocal generation . In fact, the main concern of 
Harvey's wonderful little treatise is not with generation, in 
tIle physiological senso, at all, but with development; and 
his great object is the establishment of the doctrine of epi
genesiS. 

'1'he first dil;tinct enuneiation of the hypothesis that allliv
ing matter has sprung from pre.existing living mltter, came 
from a cotemporary, though a j unior, of Harvey, a native of 
that country, fertile in men great in all departmen ts of human 
activity, which was to intellectual Europe, in the sixteenth 
and seventeenth centuries, what Germany is in the nillcteent,h. 
It WitS in Italy, and from Italian teachers that Harvey receivtd 
the most important part of his seientific edueation. And it 
was a student trained in the same schools, Francesco Redi-a 
man of the widest knowlc'dge and versatile abilities, distin· 
guished alike as scholar, poet" physician, and naturalist--who 

j nst t"ll'O hundred and t wo Y('8rs ago, TJublished his" Esperi
enze intorno alla Generazione degl' lusetti," and gave to the 
world. the idea, the growth of which it is my purpose to tmce. 
Redi's book went through five editions in twenty years; and 
the extreme simplicity of his experiments, and the elearne�s 
of his arguments, gained for his views, and for their conHl
quences, almost universal acceptanee. 

Redi did not trouble himself much with speculative consid
erations, but attacked particular cases of what was supposed 
to be" spontaneous generation " experimentally. II!'re a:ee 
dead animals, or pieces of meat, says he; I pxpose them to 

J dtutifit �mtritau. 
the air in hot weather, and in a few days they swarm with 
maggots. You tell me that these are generated in the dead 
flesh; but if I put similar bodies, while quite fresb, into a j ar, 
and tie some fine gauze over the jar, not a maggot makes its 
appearance, while the dead eubstances, nevertheless, putrefy 
just in the same way as before. It is obvious therefore that 
the maggots are not llenerated by the corruption of the meat; 
and that the cause of their formation must be a something 
wbich is keI-t away by gauze. But the gauze will Dot keep 
away aeriforIl1 bodies or fluids. 'fhis something must, there
fore, exist in the form of solid particles too big to get through 
the gauze. Not is one left in doubt what these solid particles 
are; for the blowflies, attracted by the odor of the meat, 
swarm round the vessel, and, urged by a powerful, but in this 
case, misleading instinct, lay eggs, out of which maggots are 
immediately hatched, npon the guaze. Tbe conclusion, there
fore, is unavoidable; the maggots are not generated by the 
meat, but the eggs which give rise to them are brought 
through the air by the flies. 

These experiments seem almost childishly simple, and one 
wonders how it was tbat no one ever thought of them before. 
Simple as they are, however, they are worthy of th e most 
careful study, for every piece of experimental work since done, 
in regard to this subj ect, has been shaped on the model fur· 
nished by the Italian philosopher. As the results of his ex· 
periments were the same, however varied the nature of the 
material he uEed, it is not wonderful that there arose in Redl's 
mind a presum ption that, in all such cases of the s�eming pro
duction of life from dead matter, the real explanatien was the 
introduction of living germs from without into that dead mat
ter. And thus the hypotbesis that living matter always 
arises by the agency of pre-existing living matter, took defin
ite shape; and had, henceforward, a right to be considered 
and a claim to be refuted, in each l'articular case, before the 
production of living matter in any other way could be admit
ted by careful reasonFrS, It will be necfssary for me to refer 
to this bypothesis so frequently, that, to save circumlo�ution, 
I shall call it the hypothesis of Bio,qe'1-esis; and I shall term 
the contrary doctrine-that living m atter may be produced 
by not living matter-the hypothesis of Abiogenesis. 

In the seventeenth century, a& I have said, the latter was 
the dominant vie w, sanctioned alike by antiquity and by au
thority; and it is interesting to observe that Redi did not 
escape the custoUlary tax upon a discoverer of having to de· 
fend himself against the charge of impunging tbe authority 
of the Scriptures; for bis adversaries declared that the gener
ation of bees from the carcass of a dead lion is affirmed, in the 
book of Judges, to have been the o'rigin of the famous riddle 
with which Sampson perplexed the Philistines-

" Out of the eater came forth meat, 
And out ot the strong came f.orth sweetness. " 

Against all odds, however, R,�di, strong with the strength 
of demonstrable fact, did splendid battle for Biogenesis; but 
it is remaJkable that,he held the doctrine in a sense which, 
if he had lived in these times, would have infallibly caused 
h im to be classed among the defenders of H spontaneous gen
eration." "Omne vi'IYUm ex vivo," "no life without antecedent 
life," aphoristically sums up Redi's doctrine; but he went no 
further. It is most remarkable evidence of the philosophic 
caution and impartiality of his mind, that, although he had 
speculatively anticipated the manner in which grubs really 
are deposited in fruits and in the galls of plants, he deliber
ately admits that the evidence is insufficient to bear him out; 
and he therefore prefers the supposition that they are gener
at"d by a modification of the living substance of the plant� 
themselves. Indeed, he regards these vegetable growths as 
organs, by means of which the plant gives rise to all! auimal, 
and looks upon this production of specific animllls as the 
final cause of the galls, and of at any rate some fruits. And 
he proposes to explain the occurrence of parasites within the 
animal body in the same way. 

It is of great importance to apprehend Red i's position 
rightly; for tbe lin�s of thought he laid down for us are those 
upon wllich naturalists have been working ever since. 
Clearly he held BiogenlJ8is as against Abl:ogenesis; and I shall 
immediately proceed, in the first place, to inquire how far 
subsequent investigation has borne him out in so doing. 

But Redi also thaught that t,here were two modes of Bio
genesis. By the one method, which is that of common and 
ordinary occurrence, the living parent gives rise to offspring 
which passes through the same cycle of cbanges as itself
like gives rise to like; and this has been termed HomogenlJ8is. 
By the other mode the living parent was supposed to give 
rise to off�prillg which passed through a totally different 
series of states from those exhibited by the parent, and did 
not roturn into the cycle of the parent; this is what ought to 
be calleu Heterogenelfis, the offspring being altogether, and 
permanently, unlike the parent. Tbe term Heterogenesis, 
however, has unfortunately been used in a different sense, 
and M. Milne-Edwards has, tberefore, substituted for it Xeno· 
genesis, whicb means the generation of something foreign. 
After discU8sing Redi's hypothesis of universal Biogenesis, 
then, I shall go on to ask how fill' the growth of science justi
fit'S his other bypoth!:sis of Xenogenesis. 

'I'his progrfss of the hypothesis of Biogenesis was triumph
ant an<lunehecked for nearly a century. '1'he applie'ttion of 
the microseope to anatomy in the hands of Grew, Leeuwen
hoek, S wammerdam, Lyon.et, Vallisuieri, Reaurnur, and other 
illustrious investigators of nature of that day, displayed such 
a complexity of organization in the lowest and minutest 
forms, and everywhere revealed such a prodigality of provi
sion for their multiplication by germs of one sort or another, 
that the hypot.hesis of Abiogenesis began to appoar not only 
untrue, but absurd; and, in the middle of the eighteenth cen
tury, when Needham and Buffon took up the question, it was 
almost universally di"cmC\itefl. 
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But the skill of the microscope makers of the eighteenth 

century soon reached its limit. A microscope magnifying 
400 diameters was a chef d' 0lU'V7'6 of the opticians of that day; 
and, at the same time, by no means trustworthy. But a mag
nifying power of 400 diameters, even when definition reaches 
the exquisite perfection of our modern achromatic lenses, 
hardl y suffices for the mere discernment of the smallest forms 
of life. A speck only n of an inch in diameter has, at ten 
inches from the eye, the same apparent size as an object 
10ho of an inch in diameter, when magnified 400 times; 
but forms of living mlttter abound the diameter of which is 
not more than 4llho of an inch. A filtered infusion of hay, 
allowed to stand for two days, will swarm with living things, 
among which any which reaches the diameter of a human 
red blood corpuscle, or about ""';00 of an inch, is a giant. It 
is only by b�aring these facts in mind that we can deal fairly 
with the remarkable statements and speculations put for
ward by Buffon and Needham in the middle of the eighteenth 
century. 

When a portion of any animal or vegetable body is infused 
in water it grr.dually softens and disintegrates; and, as it 
does so, the water is found to swarm with minute active 
creatures, the so-called Infusorial Animalcules, none of which 
can be seen except by the aid of the microscope; while a large 
proportion belong to the category of smallest things of which 
I have spoken, and which must have al l looked like mere 
dots and lines under the ordinary microscopes of the eight
eenth century. 

Led by various theoretical considerations which I cannot 
now discuss, but which looked promising enongh in the 
lights of that day, Buffon and Needham doubted the applica
bility of Redl's hypothesis to the infusorial animalcules, and 
Needham very properly endeavored to put the question to an 
exper;mental test. He said to himself, if these infusorial ani
malcules come from germs, their germs mnst exist either in 
the Eubsiance infused or in the water with which the infusion 
is made or in the superjacent air. Now the vitality of all 
llerms is destroyed by heat. Therefore, if I boil the infusion, 
cork it up carefully, cementing the cork over with mastic, 
and tben heat the whole vessel by heaping hot ashes over it, 
I must needs kill whatever germs are present. Consequent
ly, if Redi's hypothesis holds good, when the infusion is taken 
away, and allowed to cool, no animalcules ought to be devel
oped in it; whereas, if the animalcules are Dot dependent on 
pre-existing germs, but are generated from the infused sub
stance, they ought. by and by, to make their appearance. 
Needham found that under the circumstances in which he 
made his experiments, animalcules always did arise in the 
infusions when a sufficient time had elapsed to allow of their 
development. 

In much of his work Needham was associated with Buffon, 
and the results of their experiments fitted in admirably with 
the great French naturalist's hppothesis of " organic mole
cules, accora1ng to which life is the indefeasible property of 
certain indestructible molecnles of matter, which exist in all 
living things, and have inherent activities by which they are 
distinguis:Ued from not living matter. Each individual liv
ing organism is formed by their temporary combination. 
They stand to it in the relation of the particles of water to a 
cascade or a whirlpool or a mold into which the water is  
poured. The form of th e organism is  thns determined by the 
reaction between external conditions and the inherent activi
ties of the organic molecules of which it is composed; and,  as 
the stoppage of a whirlpool destroys nothing but a form, and 
leaves the molecules of the water, with all their inherent ac· 
tivities, intact, so, what we call the death and putrefaction of 
an animal or of a plant is merely the breaking up of the 
form or manner of association of its constituent organic mole
cules, which are then set free as infusorial animalcules. 

It will be perceived that this doctrine is by no means iden
tical with Amogenesis, with which it is often confounded. On 
this hypothesis, a piece of beef, or a handful of hay, is dead 
only in a limited sense. The beef is dead ox, and the hay is 
dead grass; but the "organic molecules "  of the beef or hay 
are not dead, but are ready to manifest their vitality as s<J>'I', 
as the bovine or herbaceous shrouds in which they are im
prisoned are rent by the macerating action of water. The 
hypothesis, therefore, must be classified under Xenogenesis, 
rather than under Abiogenesis. Such as it was, I think it will 
appear, to those who will be just enough to remember that it 
was propounded before the birth of modern chemistry and of 
the modern optical arts, to be a most ingenious and suggestive 
speculation. 

Bnt the great tra,gedy of science-the slaying of a. beautiful 
hypothesis by an ugly fact-which is so constantly being 
enacted und.er the eyes of philosophers, was played, almost 
immediately, for the benefit of Buffon and Needham. 

Once more, an Italian, the Abbe Spallanzani, a worthy suc· 
cessor and representative of Redi in his acuteness, his ingen
uity, and his learning, subjected the experiments and the 
conclusions of Needham to a searching criticism. It might 
be true that Needham's experiments yielded results such as 
he had described, hut did they bear out his arguments ? Was 
it not pos�i ble, in the first place, that he had not completely 
excluded the ail' by his corks a,nd mastic? And was it not 
possibl e, in tbe second place, that he bad not sufficiently 
heated his infusions and the superjacent air ? Spallanzani 
joined issue with the English naturalist on both these pleas ; 
and he showed that if, in the first place, the glass vessels in 
which the infusions were contained were hermetically sealed, 
by fusing their necks; and if, in the second place, they were 
exposed to the temperature of boiling water for tbree quarters 
of an hour, no animalcules ever made their appearance within 
them. Jt must be admitted that the experiments and argu
ments of Spallanzani furnish a complete and crushing reply 
to 1.hosr, of Needham. But we all too often forget that it is 
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one thin g to refute a proposition and another to prove the 
truth of a doctrine which implicitly, or explicitly, contradicts 
that proposition ; and the advance of science soon showed 
that, though Needham might be quite wrong, it did not fol
low that Spallanzani was quite right. 

Modern Chemistry, the birth of the latter half of the 
eighteenth century, grew apace, and soon " found hersel f face 
to face with the great problems which Biology hM vainly 
tried to attack without her help. The discovery of oxygen 
led to the laying of the foundations of a scientific theory of 
respiration , and to an examination of the marvelous interac
tions of organic substances with oxygen. The presence of 
free oxygen appeared to be one of the conditions of the exist
ence of life, and of those singular changes in organic matters 
which are known as fermentation and putrefaction. The 
question of the generation of the infnsory animalcules thus 
passed into a new phase. For what might not have hap
pened to the organic matter of the infusions, or to the oxygen 
of the air, in Spallanzani's experiments ? What security was 
there that the development of life which ought to have 
taken place had not been checked, or prevented, by these 
cha.nges ? 

The battle had to be fought again. It was needful to repeat 
" the experiments under conditions which would ma,ke sure 
that neither , the oxygen of  th e air, nor the composition of 
the organic matter, was altered, in such a manner as to inter
fere with the existence of life. 

Schulze and Schwann took up th e question from this point 
of view in 1836 and 1837. The passage of air through red
hot glass tubes, or through strong sulphuric acid, does not 
alter the proportion of its oxygen, while it must needs arrest 
or destroy any organic matter which may be contained in the 
air. These experimenters, therefore, contrived arrangements 
by which the only air which should come into contact with a 
boiled infusion should be such as had ei ther passed through 
red-hot tubes or through strong sulphl'lric acid.  The result 
which they obtained was, that an infusion so treated devel
oped no living things, while, if the same infusion was after
wards exposed to the air, such things appeared rapidly and 
abundantly. The accuracy of these experiments has been 
altern'ltely denied and affirmed .  Supposing them to be ac
cepted, however, all that they really proved was, that the 
treatment to which the air was subj ected destroyed 80mething 
that was essential to the development of life in the infusion. 
This " something " might be gaseous, fluid, or solid ; that it 
consisted of germs remained only an hypothesis of greater or 
less probability. 

Cotemporaneously with these investigations, a remarkable 
discovery was made by Cagniard de la Tour. He found that 
common yeast is composed of a vast accumulation of minute 
plants. The fermentation of must, or of wort, in tlie fabrica
tion of wine or of beer is always accompanied by the rapid 
growth and multiplication of these Toru1(JJ. Thus, fermenta
tion, in so far as it was accompanied by . .  the deyelopment of 
microscopial organisms in enormous numbers, became assim
llated to the decomposition of an infusion of ordinary animal 
or vegetable matter ; and it was an obvious suggestion that 
the organisms were, in some way or other, the causes both of 
fermentation and of putrefaction. The chemists, with Ber. 
zelius and Liebig at their head, at first laughed this idea to 
scorn ; but, in 1843, a man, then very young, who hae since 
performed the unexampled feat of attaining to high eminence, 
alike in mathematics, physics, and physiology-I speak of 
the illustrious Helmholtz-reduced the matter to the test of 
experiment by a method alike elegant and conclusive. Helm
holtz separated a putrefying, or a fermenting, liquid, from 
one which was simply putrescible or fermentable, by a mem
brane, which allowed the fluids to pass through and become 
intermixed, but stopped the passage of solids. The result 
was that, while the putrescible, or the fermentable, liquids 
became impregnated with the results of the putrescence, or 
fermentation, which was going on at the other side of the 
membrane, they neither putrefied (in the ordinary way) nor 
fermented ; nor were any of the organisms which abounded 
in the fermenting or putrefying liquid generated in them. 
Therefore, the cause of a development of these organisms 
must lie in something which cannot pass through membrane ; 
and as Helmholtz's investigations were long antecedent to 
Graham's researches upon colloids, his natural conclusion 
was that the agent thus intercepted mu st be a solid material . 
In point of fact, Helmholtz's experiments narrowed the issue 
to this : That which excites fermentation and putrefe.ction. 
and at the same time gives rise to living forms i n a fnrmentu
hIe or putrescible fluid, is not a gas and is not a diffusibl e 
fluid ; therefore, it is either a coll oid, or it is matter divided 
into very mrnute solid particles. 

Abiogenesists that, if the doctrine of Biogeny is true, the air 
must be thick with germs ; and they regard this as the hight . 
of absurdity. But nature is occasionally exceedingly unrea
sonable, and Professor Tyndall has proved that this particular 
absurdity may, nevertheless, be a reality. He has demon
strated that ordinary air is no better than a sort of stirabout 
of excessively minute solid particles ; but these particles are 
almost wholly destructible by heat ; and that they II.re strained 
off, and the air rendered optically pure, by being passed 
through cotton-wool. 

But it remains yet in the order of logic, though not of 
history, to show that, among these solid destructible particles, 
there really do exist germs capable of giving rise to the de
velopment of living forms in suitable menstrua. This piece 
of work was done by M. Pasteur in those beautiful researches 
which will ever render his nam e  famous ; and which, in spite 
of all attacks upon them, appear to me now, as they did seven 
years ago, to be models of accurate experimentation and log
ical reasoning. He strained air through cotton-wool, an d  
founl, a s  S.chroeder and Dusch had done, that i t  contained 
nothing competent to give rise to the development of life in 
fluids highly fitted for that purpose. But the important 
further links in the chain of evidence added by Pasteur are 
three. In the first place, he subjected to micropcopic exami. 
nation the cotton-wool which had served as strainer, and found 
that sundry bodies, clearly recognizable as germs, were 
among th� solid particles strained off. Secondly, he proved 
that these germs were competent to give rise to l iving form s  
b y  simply sowing them i n  a solution fitted for their develop
ment. And, thirdly, he showed that the incapacity of air 
strained throu gh cotton-wool to give rise to life, was not d ue 
to any occult change effected in constituents of the air by the 
wool, by proving that the cotton-wool might be dispensed 
with altogether, and perfectly free access left between the ex
terior air and that in the experimental flask. If the neck of 
the flask is drawn out into a tube and bent downwards ; and 
if, after the contained fluid had been carefully boiled, the 
tube is heated sufficiently to destroy any germs which may 
be present in the air which {Inters as the fluid cools, the ap
paratus may be left to itself for any time, an d no life will ap
pear in the fluid. The reason is plain. Although there is 
free communication between the atmosphere laden with 
germs and the germless air in the flask, contact between the 
two takes place only in the tube ; and as the germs cannot 
fall upwards, and there are no currents, they never reach the 
interior of the flask. But if the tube be broken short off 
where it proceeds from the flask, and free access be thus 
given to germs falling vertically out of th e air, the fluid 
which has remained clear and desert for months, becomes, in 
a few days, turbid and full of life. 

These experiments have been repeated over and over again 
by independent observers with entire success ; and there is 
one very simple mode of seeing thl.' facts for oneself, which I 
may as well describe. 

Prepare a solution (much USE d by M. Pasteur, and often 
called " Pasteur's solution ") composed of water with tartrate 
of ammonia, sugar, and yeast-ash dissolved therein Divide 
it into three portions in as many flasks ; boil all three for a 
quarter of an hour ; and , while the steam is passing out, stop 
the neck of one with a large plug of cotton wool, eO that this 
also may be t horoughly steamed. Now set the flasks aside to 
cool, and" when their contents are cold , add to one of the 
open ones a drop of filtered infusion of  hay, which has stood 
for twenty-lour hours, and is, consequently, full of  the active 
and excessively minute organisms known as Baderia. In a 
couple of days of ordinary W8,rm weather, the contents of this 
flask will be milky, from the enormous m ultiplication of 
Bacteria. The other flask, open and exposed to the air, will, 
sooner or later, become milky with Bacteria, and patches of 
mold may appear in it ; while the liquid in the flask, the neck 
of which is plugged with cotton wool, will remain clear for 
an indefinite time. I have sought in vain for an explanation 
of these facts, except the obvious one, that the air contains  
germs competent to give rise to  Bacteria, such as those with 
which the first solution has been knowingly and purposely 
inoculated, and to the mold fungi. And I have not yet been 
able to meet with any advocate of Abiogenesis who seriously 
maintains that the atoms of sugar, tartrate of ammonia, yeast
ash, and water, under no influence but that of free access of 
air and the ordinary temperature, re-arrange themselves and 
give rise to the protoplasm of Bacterium. But the alterna
tive is to admit that these Bacteria arise from germs in the 
air ; and if they are thus propagated, the burden of proof, 
that other like forms are generated in a different m an n!.'l', 
must rest with the assertor of that proposition. 

The researches of Schroeder and Dusch, in 1854, and of 
Schroeder alone, in 1859, cleared up this point by experi
ments which are simply refinements upon those of Redi. A 
lump of cotton-wool is, physically speaking, a pile of many 
thicknesses of a very fine gauze, the fineness of th e meshcs 
of which depends upon the closeness of the compresbion of 
the wool . Now Schroeder and Dusch found that in the case 
of all th'1 putrefiable materials which they used (except milk 
and yolk of egg), an infusion boiled, and then allowed to 
come into contact with no air but such as had been filtered 
through cotton-wool, neither putrefied nor fermented, nor 
developed living forms. It is hard to imagine what the fine 
sieve formed by th,e cotten-wool could have stopped except 
minute solid particles. Still the evidence was incomplete 
until it had been positively shown, first, that ordinary air 
does contain such particles ;  and, secondly, that filtration 
through cotton-wool arrests these particles and allows only 
physically pure air to pass. This demonstration has been 
furnished within the last year by the remarkable experim ents 
of Professor Tyndall. It has been a common obj &�tion of 

[Remainder:next weekJ. 
. _  .. 

Another Case or Spontaneo ll s  Combustion. 

The recent great fire in Chicago is now supposed to have 
been spontaneously originated in a bundle of greasy rags. 
Ho w long will it be before people generally understand that 
sucb rags are dangerous ? The general carelessness in the 
storage of these and similar dangerous substances is only 
equaled by that in the domestic use of matches. We saw a 
business man the other day throw without thinking an u n
extinguished match into his paper waste basket. We not 
unfrequently step on matches i n  walkin� through public 
buildings or on the ferry boats which detonate under our 
feeL How many men, women, or children when they drop a 
match never think of stooping to pick it up, but take a new 
one from the box, rather than subj ect themselves to a slight 
inconvenience, which might perhaps prevent the destruction 
of thousands of dollars' worth of property. To always ex
tinguish match es before throwing them away, and always 
pick them up when dropped, are habits which should be 
taught to every child. 

225 
'THE MANUFACTURE OF SOLUBLE GLASS, 

[From Feuchtwan�e.1·'B " Treatise on Soluble Glass."] 

The potash soluble glass is obtained by mixin g 15 parts 
powdered quartz or pure sand with 10 parts purified pearl 
8,shes, and 1 part charcoal in a Hessian crucible, and exposing 
the mixture so long to a heat until the mass after six hours 
has become vitrified. Charcoal is employed for assisting, by 
its decomposition, the production of carbonic acid, as also 
some sulphuric acid which may have been produced .  It is at 
present, however, omitted, and if manufactured on a large 
scale the vitrification is done in a reverberatory furnace capa. 
ble of holding from 1 ,200 to 1 ,500 pounds. The ashes and 
sand must be well mixed togther for some time and the 
furnace mu�t be very hot before throwing the mixture in it ,  
and the heat must be constantly kept up until the entire m ass 
is in a liquid condition. The tough mass is then raked out 
and thrown upon a stone hearth and left to cool . The glass 
mass so obtained appears to :be hard and blistery, of blackish 
gray color, and if the ashes were not quite pure it will also 
be adulterated with foreign salts. By pulverizing and ex
posing it to the air it will absorb the acidity, and by d egrees 
the foreign salts will, after frequent agitation and stirring, 
be completely separuted, particularly after pouring over the 
mass some cold water, which dissolves them, but not the 
soluble glass. The purified mass is now put into an iron 
cauldron, containing five times the quantity of hot water, in 
small portions, and with constant agitation, and replacing 
occasionally hot water for that which evaporated during the . 
boiling, and after five or six hours the entire mass is dissolved .  
the liquid is removed and left to settle over night, in orde� 
to be able to separate any undecomposed silex. The next 
day it is evaporated still more until it has assumed the con . 
sistency of a sirup, and standing 28° B. .and is composed of 
28 per cent potash, 62 per cent silica, and 12 per cent water. 
It has an alkaline taste, and is soluble in all proportions of 
water, and is precipitated by alcohol, and if any saIts do 
effervesce they may be wiped off. The color is not quite 
white, but assumes a greenish or yellowish white color. 

MANUFACTURE OF SODA SOLUBLE GLASs. 

To 45 parts si�ca or white river sand are added 23 parts 
carbonate of soda fully calcined, and 3 parts charcoal, and is 
then treated in the same manner as the other glass. The 
proportions of the mixture are altered by the different manu
facturers, some propose to 100 parts silex, 60 parts anhydrous 
glauber salt, and 15 to 20 parts charcoal. By the addition of 
some copper scales to the mixture, the .sulphur will he sep
arated. Anoth er method is proposed by dissolving the fine 
silex in caustic soda lye. Kuhlman employs the powdered 
flint, which is dissolved in an iron cauldron under a pressure 
of 7 to 8 atmospheres.  According to Liebig the infusorial 
earth is recom mended in place of sand on account of being 
readily soluble in caustic lye, and he proposes to use 120 
parts infusorial earth to 75 parts caustic soda, from which 
240 parts sHica j elly may be obtained. His mode is to calcine 
the earth so as to become of white colors, and passing it 
through sieves. The lye he prepares from 75 ounces calcined 
soda, dissolved in fivil times the quantity of boiling water, 
and then treated by 56 ounces of dry slacked lime ; thi s lye 
is concentrated by boiling down to 48 deg. B.; iu this boiling 
lye 120 ounces of the prepared infusorial earth are added by 
degrees, and very readi ly dissolved, leaving scarcely any 
seqiment. It has then to undergo several operations for 
making it suitable for use, such as treating again with lime 
water, boiling it, and separate any precipate forming thereby, 
which by continued boiling forms into balls, and which can 
then be separated from the liquid. This clear liquid is then 
evaporated to consistency of sirup, forms a j elly slightly col
ored, feels dry and not sticky, and is easily soluble in boilin g 
water. 

The difference between potash and soda soluble glass is  
not material ; the first may be preferred in whitewashing 
with plaster of Paris, while the soda glass is more fluidly 
divisi ble. 

It may be observed that before applying either soluble 
glass, it ought to be exposed to the air for ten to twelve days, 
in order to allow an efflorescence of any excess of alkali, which 
might act injuriously. 

DOUBLE SOLUBLE GLASS. 

This is a compound of potash and soda, and is prepared from 
100 parts quartz, 28 parts purified pearl ashe!!, 22 parts anhy
drous bicarbonate of soda, and 6 parts of charcoal, which are 
spread in such manner as already d('scrihed. If the mass is  
fully evaporated to dryness, it forms a vitreous solid glass 
which cannot be scratched by steel, has a conchoidal fracture, 
of sea-green color, translucent and even transparent, and has 
specific gravity of 1 '43. 

Soluble glass, after Kaulbach, for the use of sterro-chromic 
painting, is obtained by fusing 3 parts of pure carbonate soda 
and 2 parts powdered quartz, from which a concentrated 
solution is prepared, and 1 part of which is then added to 4 
parts of a concentrated and fully saturated solution of potash 
glass solution, by which it assumes a more condensed amount 
of silica with the alkalies ; and which solution has been 
found to work well for paint. Siemen's patent for the manu . 
facture of soluble glass, consists in the production of a liquirl 

quartz by digesting the sand or quartz in a steam boiler 
tightly closed and at a temperature corresponding to 4--5 
atmospheres. with the common caustic alkalies, which are 
hereby capacitated to dissolve from three to four times the 
weight ot silica to a thin liquid. '1'he apparatM.s, which 
was patented in 1845, is well known in this country ; as some 
persons, many years later, obtained a patent for the same 
apparatus in the United States, which on inspection does not 
diller from that Qf Siemenfl Brothers. 
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SCREW REVERSING GEAR FOR LOCOMOTIVES. 

The value of screw-reversing gear for locomotives is daily 
morc appreciated. In goods and shunting engines especially 
it saYl's a driver a great deal of labor. But the great d ifficul
ty hith erto encountered in its use lits in the fact that in cases 
of emergency it is impossible to reverse with promptitude.  

In the annexed engraving we show an arrangement, in
vented and patented by Mr. A. Alexander, of the Worcester 
Engine Works Company, England, and fitted with success to 
a larO'e number of  locomotives built by the company for the 
Nich;las Rail w ay, Russia . 

'fhis reveraing lever differs from others hitherto introduced 
for working both by hand and sctew, in havin g a strai ght 
cylindrical scre w of th e ordinary form , ri gidly fixed in bear
in O's at each end . The screw, when the level' is moved by ])a�,d , acts in place of the com-
mon notched quadrant. 

'rhe motion of the detent 
in the lever is kept paral

l el to the axis of the screw 
by th e application of a ra' 
dius link, A. An end of this 
link is fa�tened to the frame, 
B, which carries a straight 
double"thread screw, and the 
other end is attached to the 
levfr. By means of this par" 
allel mo;:on the teeth of the 
detent; C, when drawn up; 
move when the lever is worked 
backward and forward marly 
in a straight liue parallel with 
the axis of the screw. 

Owing to the form of the 
detent., C, about three teeth 
are always in gear with the 
screw in every position. In 
the engine frame is a stud 
carry ing a block, D, and on 
thi s the lower end of the re
versing lever, which has an 
ohlong slot, moves up and 
do wn as the lever is moved, 
either by hand or screw .  

I t  should be observed that 
the first design of lever on this 
sy stem had an ordinary single 
detent taIling between the 
threads of the screw. The 
present form of detent block 

keepin g Sev eral teeth in gear 
was suggested by Mr. Thow, 
of the Worcester Engine 
Works. It is a decided im
provement.-The Engineer. 
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minute observer remarks ; " The Damascus pat terns in Bel
gium are even more varied and intricate than in Franl'e, anu 
they are prodnced at astonishingly low prices for what they 
are or seem to be, for tales are rife about t ; e Belgians veneer
ing their barrels w ith Damascll s iron/' The locks are quite 
as defective as the French, but it is noticeable that qnotations 
of arms in Belgium are considerably lower than in France. 
A common breech· loader marked in Paris 90 francs is quoted 
56 francs in Brussels. The commonest muzzl e-loader, a 
double gun,  sells as low ad 14i francs, and a sin gle gun of  
equal quality i s  quoted 6 francs ; but neither are safe to use. 

Again,  the Belgians have a very soft and easily workab l e  
malleable iron, which they kno w how to cast to perfection ; 
and they make a very liberal use of it indeed in the manufac
ture of their revolvprs. The bodies, the barrel s, and some
times even the chambers, are made of it, and every workman 

Shdfidd. The mold in which the ingot was cast was upwards 
of 14 feet in length, and 3 feet in dia m eter, and was fixed in 
the middle of the principal melting furnace. About 300 men 
were in attendance. under the personal superintenden ce of 
Mr. Mark Firth. Almost military precision was observ('J in 
bri n ging from distant parts of the works the cruci bles con 
taining molten steel ready to be pomeel into th(l mold. This 
was fixed in a central position, and close at hand wore 150 
" holes," with tributaries from many other parts of the prem 
ises, and we believe that altogether there were 270 in o pera
tion. In about half an hour t h 3  contents of' 544 cruci bles, of 
64 lbs. each , were poured into thu mold, making a total ot 
34,816 Ibs. 

------.. - ---,.�� 
BrolUin e  and ! o d i n e .  

The bromine of commerce was derived mostly from salin es 

1 ' 1 I 

u r , til  tiJe salt HLines of 8t . •  188-
furt were opew d. T I.lC m6thod 
of mal'Jufact llrl! is si mi lar to 
that ic.llowed ill the sepal'l.tion 
of iodiue. 

Upon opening the mines at 
Stas�furt, bromine was found 
in the mother. liq uors . in coO:
siderable quantities, and at 
present the principal part of 
the E uropean product is de
rived f.rom this source. As 
high as 300 grns. per g�,llon 
h ave been obtained from these 
mother-liquors. Although but 
two or tbree of the mA nufac
tories at t1is place have ecou-
omized this substance,tb e price 
of bromine has greatly

-
d�

creased during the laft five 
years . T his decrease has been 

hastened by the l arge produc
tion of bromine in the United 
States. 

Although the amount of 
bromides in the Saratoga wa
t �rs is considerilble, yet the 
comparatively l imited flow of 
water here and the large con
II llmption of these waters for 
m �dicinal purposes precludes 
the manufacture. But from 
the strong salines our supply 
is derived in large quantities. 
At Tarentum, Sligo, and Na
trona, in Western Pennsylva
nia, Pomeroy, Ohio, and Kan
awha, West Virginia, the man
ufacture of bromine has be
con::e of considerable impor� 
tance. The production of 1870 
will reach 126,000 pounds, a 
quantity probably in excess of 
our consumption. In 1867 the 
Stasslurt product of bromine 
was nearly 20,000 pounds. 

Guns and Gun-Making. 

The annual produce, writes 
a cotemporary, on the authori
ty of a competent correspond
ent, of arms and ammunition 
in France exceeds in value 
15,000,000 francs, or $3,000,-
000. Of this amount two 

SCREW REVERSING GEAR FOR LOCOMOTIVES. 
The total product of iodine 

in Great Britain and France i s  
about 200,000 pounds ani:mally, 

knows how much easier it is to file up a clean casting in soft ' and outside th-:,se two countries very little is produced. As 
iron than a lump of  wrought iron, ho wever shapely it may the average p roduct of iodine is about ten pounds to the t lln 
be forged. This is a very important item in the cost. Soft of kelp, and it requires t wenty tuns of wet weed to produce 
as the iron may be, the pistols a.e made very light, but the one tun of kelp, this total product represents the burning of 
metal is evenly distributed. Even the hammers and triggers 400,000 tuns of sea-weed . At the present price, the iodine 
are made of cast iron. The springs have not much strength, produCf d is of more value than the alkaline salts, which 
but suffi dent to strike a pin cartridge, and for pin cartrid '4es were the original object of the industry. 

thirds are repr-esented by guns and bayonets, and the residue 
by side arms, caps, and cartridges. The trade employs 
in the aggregate 15,000 work people. Its principal seat 
-the Birmingham of France-is St. Etienne. The raw 
material employed, both iron and steel, is produced in France. 
Iron costs thirty-three francs per cwt., and steel varies in 
value from forty-seven francs to eighty francs per cwt. The 
use of steel in the manufacture of rifle barrels is  proportion
ately greater than in England , the total quantity used being 
2,500 tuns per annum. The wood of which the stocks are 
made is grown in France. Since the year 1855 the gun trade 
of France has been characterized by a very extended empJoy
ment of the best machinery. It is admitted by Birmingham 
gunsmiths that the barrels used by French producers of small 
arms are as good as they can possibly be. The locks are 
not so good. They " speak:" well, but pull unequally, and 
come up at last with a j erk. Compared wit l:t the sweet oily 
a�tion of our best English " Brazi er" locks, the French p ro

ductions are positively inferior. On the average, the guns 
prorluced in France are much higher in price than those of 
Birmingham manufacture. 

It is mentioned that a noticeable feature in the chassepot, 
as in the Prussian needle gun, is the absence of a lock, the 
d i scharge being effected by a sliding bolt in the back part of 
the breech action, which is shot forth by a spiral spring. 
This spring is &aid to be the weak point of the cha�sepot . It, 
however, it has a tendency to become weaker after much us
ing. as is supposed to be the case, it could still be easily re
placed. A stronger objection seems to lie in the great 
force required to push the bolt back into full cock. This had 
to be done by the direct pressure of the hand or thumb of the 
soldier upon the whole force of power of the spring. In pull
ing up an ordinary lock a powerful leverage is obtained in 
the hammer, which makes the action easy and pleasant. 
This, on the contrary. is heavy anl fatiguing, and must tell 
in the course of a d ay's work. 

the Belgian revolvers are iuvariably made. They are at the Iodine is not produced in the United States. Since its use 
outset cheaper than English revolvers, but they do not last was first estal)Jished here the price has fallen from $16 to 
so long. and therefore in the long run they are dearer. $5 per pound. At present, bromille is furnished tor less 

The best guns of Prussian make are chiefly remarkable for than $1'50 per pound. 
their very chaste and elaborate decoration. In other respects The chief consumption of i@dine and bromine is for medi 
they are heavy, and have graat cheek pieces on the butts. cinal purposes in the form of iodides and bromides of potash, 
In the Prussian needle gun, as in the chassepot and other soda, or ammonium. A small proportion is consumed in 
military breech-loaders of note, one leading idea seems to photography. Bromine has been propose.:l as a discharge in 
prevail. This is the opening of the breech by the pulling cali co printing, and during the late war was t.o some extent 
back of a bolt,  which, when the charge is inserted, is  pushed employed as a disinfect.ant . As yet, but a small proportion 
home and turned down . of the bromine of the sal ine mother-liquors is economi zed ; 

In the Snider another plan i s  adopted . A solid block is but :should the manufacturers turn their attpntion t.o this 
lifted out of the breech, pushing the charge into the barrel important subst.ance, the con8'�quent reduction in price will 
in front of it, and replacing it. The various ways of hinging render its economical employ men t in other dIrections possi ble 
this block and securing it when down form half the varieties -American Ohemi8t. 
of breech-loaders. In one the block tnrns over to the right, 
in another to the left ; in one backwards, in another for
wards ; all differing in some minor, though perhaps essential, 
detail , but the leading idea· is the same, and had its origin, 
no doubt, in the Armstrong gun. 

The method of converting the Enfield into the Snider rifle 
is  very simple. About two inches of the upper part of the 
Enfield barrel are cut away at the breech, and a solid br�ech 
stopper working sideways on a hinge is placed in the opening 
thus made. A piston passes through the stopper, and when 
the breech is closed, one end of it receives the blow from the 
ham mer, and the other comm unicates it to the center of the 
cartridge, and fires it. There is an arrangement for with
drawing the old cartridge cases after ellCh discharge. 

. .... . 
A House Built by olle Mall. 

The Belgian gunsmith s, especially in what are termed • _ • 

The 8(ruth London Pre88 tell s a story of perseverance. About 
four years ago an eccentri c personage, who follo ws the p ,u
suit of bird-catching, purchased a small plot of land on the 
eastern side of .N unhead Cem etery. fI('re he resolved to build 
a goo.:l-sized six-roomed brick h ouse with his o wn ha)](1 s . He 
at once set to work. and . strange to say, has nearly fin ish ed 
his task. He has been his o wn 3rclJ itect, his own bricklayer, 
his own laborer, his own joiner, his own plum bel' and glazier, 
and, what is stUl more st.rangf', has built the house ';' I t t;out 
one particle of scaffi>lding. and even carried his ow 1l bricks 
from th e maker by the armful as he was able to afford them. 
The work is said to apppar very substantial, and to d o  him 
great credit. D uring t h e  operations he h as been livi n g  in a 
small brick hut, built by himself on the plot at the outset, in 
company with a little son and a loquacious parrot. He prob
ably thought himself a second Crusoe on an uninhabited 
island, and behaved as such. 

armcs de luxe, are woefully behind the French, although to CastIng a Steel Ingot. 

the latter they are indebterl for most of their designs ; the bar- A casting designed for the beam of the screw steamshi p 
�e18 are the best features of Belgian guns, being well made, Munster, belonging to the City of Dublin Steam Packet Com

clean. and of almost infinite variety in their t wistings. A .  pany, has j ust been made at the Norfolk Works, Saville street , 
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HYDRO-PNE UMATIC GUN CARRIAGE. 

We illustrate herewith, from Engineerin,q, the revolving 
hydro-pneumntic gun carria)!8, especially designed for naval 
purposes. The engraving we now publish shows the perfected 

system in all its details, and indicates both the load ing and 
firing position of the gnn, which is mounted upon a revolv
ing carriage_ The circul ar travel de�cribed hy the wheels 
upon the lower deck is 12 feet 9 inches, and at the upper deck 
the framework is free to turn round an inclined path 17 feet 
6 inches diameter, upon which rollers set at an angle take 
their bearing, tIle revolving motion 
being effected by bevel gearing, a s  
shown_ Under the carriage is  placed 

an hydraulic cylinder, the ram of 
which has a T-shaped h ead, and is 
provided with small rollers wl1ich 
bear upon the under side of the 
moving part of the carriage . In 

the lower part of the carriage, that 

which has no movement except a 

circular one, a vertical opfning is 
left on each side, as shown, and 

these serve as guides for the aseend

ing or descend in g ram, the end of 
the T-head , proj e cting throu gh the 

openings on either side. Parallel 
links, the position of which, when 
the gun is in firing position, is ver
tical, are secured at the lower end 
to the bottom of the fixed part of 
the earriage, and at the upp�r end 
to the movable part, their moti on 
bein g the same 38 the links i n  a 
para lJel ruler, as the gun ri�es or 
fane, Conneded with the hydran
lic CJ linder is a pipe leading to an 
air vessol, and havir� � a valve cham
ber containing a spherical valve. A 
bye-pass pipe, which can be opened 
or closed by a kver from the gun 
plat form, eEtablishes an independ
ent communicati 'ln bet ween the 
air chamber and that portion of the 
main pipe between tb e val ve ch am
ber and the hydraulic cylinder. In 
the rear of the air chamber is a 
small pipe for supply in g wattr-
deficiencies by leakage, The action 

� ,  

through_ A second stopcock is also fitted on to the cold
water pipe in It position convenient to the hand of tho pud
dler_ The cold water is also supplied through a flexible pipe 
from a fixed main overhead, and is carried direct to the p::>int 
of the stirrer, either by quick coils or by a st.raight length 
of pipe parallel to the stirrer itself, and then returns by a 
series of close coils back to the rear part of the st.irrer, where 
it corr.mull icates with a flexible pipe for carrying off the 
water which has been heated by the metal in the furnace. 
The stirrer may either consist of a tube extending the full 

len gth required,  or this tuhe may stop some distance short of 
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t weer i n  substitution for the ordinary water tweer. Fi gs . 
1 and 2 of the engravings sho w in section the up plica 
cation of the improved rabble to a puddling furnace ; Fig. 3 
is a longitudinal section drawn to an enlarged scale of the 
rabble detached , and Figs_ 4 and 5 show in longit Udinal sec. 
ti on on an enlarged scale two different arrangements for ap
plying cold water eirculation to the rabble. This rabhle is 
composed, as �hown in Fig_ 1, of au iron tube, a, attached 
to a tube , b, which carries a cock, c, and a handle, d, for the 
p urpose of manipulat.ion. The tube, b, is by means ofa flex 
ible tube, E, placed b communicat ion with a conduit, /, fed 

by a blast engine, which may serve 
to supply one or more puddling 
furnaces_ The flexible tube, e, 
may be composed of  metal and 
j ointed, or of caoutchouc , leathe r, 
or strong cloth coated with ca
outchouc , and provided with an  
external strengthening covering. 
It is arranged so as to form also 
a support to the rabble, and thus 
relieve the workman, who has 
simply to conduct it into the mol
ten cast iron, the agitation of 
which is effected by the outlet of 
the air which escapes from the end 
of the rabble. In ord er to prevent 
t.he tube, a, from being inj urious" 
ly affected by the high tempera" 
ture to whi(;h it is subjected there 
is suspen dei at t h e  side of the air 
inlet tube another flbxible tube, 
,q, Fig_ 2, maintainod constantly 
supplied with cdd water from a 

l'esen"oir, where it is com prossed 
nnder considcro,ble pl'ess�re, This 
tube is connected to the iron tu be , 
Tt, which is laid al ong" the mbble 
to its extrem ity, and then wound 
around it spirally and brought 
bJck to its starting point, where 
it is attached to another flexible 
t u be;i, which 88rves to carry away 
the water which has bt)come 
hC[l;ted_ A cock, j, is provided 
within reach of th" workman for 
th,) purpDse of rl:gulat ing at will 
the rate of fl J W  of the wat'Jr in 
order to prl..;vent its va,po �izln g  in 

of the mechanism is as follo ws : 
Water is pumped into the a pparat us 

MONCRIEFF'S HYDRO·PNEUMATIC GUN flARRIAGE. 
the tube, l!_ In t.he arrangement 
shown in Fig_ 4 the inlet water 

until th<1 air in tho air ch amber is placed under a considera
ble p ressure_ When th e gun is loaded, and it is desired to 
raise it, the opening of the hye-pa ss establishes a communi
cation with the hydraulic cylinder, the ram of whieh rises 
carrying with it the gun. TJw valve is th en closed, and when 
the piece is fired the recoil throws it  back with a eonstantly 
decreasing velocity, due partly to the increasin g resistance of 
the coupling links, and partly to the increasing pressure 
within the air chamber_ 

--------...... -----
PONSARD'S IM;PROVElYIENl'S IN APPARATUS FOR PUD. 

DLING IRON, ETC. 
[From MeChanics' Magazine]. 

According to this invention, j ust p at'JUte,l by Mr, A. 
sard, of Paris, it is 

proposed to com-
bine with a tubular 
stirrer which is sus

pended at or near 
its center of gravity 
so as to be easily 
manuvered a coil 
of pipe, which 15 
made to closel y  
surround the fore 
part of the stirrer, 
through wb ieh coil 
cold water is caused 
to circulate for the 
purpose of prevent
ing the burning o f  
the end o f  the stir
rer, The stirrer 
itself is suspended 
by a flexible pi pe 
or hy a properly
j ointed met a 1 ]  i c 
pipe from an over
head fixed m ain 
p i p  e extending 
along any n UllO bel' 
of furnaces, and 
suppli ( d w ith c e lll 
pr<:ssed air fr"m a 
blower or other 
source, such air 
passing down the 
int.erior of the stir-
1" :1' i nto the liquid 
metal i n  the fur-
nace_ A handle is 

a: /1 
.j 

Po n 

the end of the stirrer, the remaining length being composed pipe, h, is laid in a straight line alon g  the rabble to its ex

solely of the col d water COils, befare referred to, closely brazed tremit.y, whence it ret nrns ill the form of spirals or coils 
together, towards the handle. 

In order to facilitate the admixture of allY of the well- Fig. 5 shows a modification of the preceding arrangemen ts . 
known chemical reagents employed in the manufacture of In this the iron tube which forms the hollow rabble is d is

iron and steel in a dri» d and pulverized state with the met al, pen sed with at the end which enters the furn ace, and the 
a closed box or receptacle is fitted on to t.he stirrer, and COID- spirals of the water tube, h, are brazed and welded together, 

municates therewith, an air pipe being caused to enter the thus forming a rigid durable . tube of themselves_ Whichever 

said box from the interior of the stirrer, so as to maintain an arran gement may be adopted the rabble as it is constantly 
equal pressure therein and fa cilitat.e thereby the descent of cooled by the current of water traversing over or around it 
tl.le ordinary or any ot!: ,, !'  �\1; t:tbl ,' dried and pulverized Chem-

I 

cannot be deterbrated or burned by contact

. 

wi�h the i nean
ieal reagents into the tubuL1r stirrer, whence they are forci- descent matters in fusion, or if so, only very slIghtly_ The 

bly expelled by tb e blast into the molten metal . The same operation of p uddling takes place in the fo llowing lllanner : 
apparatus may be used with a reverberatory fu!'nace for lllak- After having melted the cast iron on the hearth of the fur-

nace the workman 
lays hold of the hol

(/ 

low rabble by the 
handle, d, and after 
Jlaving opened the 
cocks, c and j, plung
es it into the molten 
cast iron so ar, to sub
mit every portion of 
the material to the 
action of the air in 
order to refilJe it, 
This operation rnay 
be arr('sted at any 
st.age ; thus it may 
be suspended at the 
deFil'ed point in or
der to obtain puddled 
steel, or prolonged 
to prod lIce wrouO'ht 
iron. By the sim�le 
forms and arran ge
m ents adopted for 
this tool th ese various 
operations are facili
tated and rendered 
more convenient ; the 
rabble nmy be readily 
withdrawn iu order 
to test the degree of 
refining of' the cast 
i ron _ This method of 
puddl ing at a high 
temperature admits 
of t.he steel being run 
into ingots in lieu of 

fitted on to the rear 
end of the stirrer 

PONSARD'S APPARATUS FOR PUDDLING IRON, Etc., 

withdrawing it from 
t.he furnace in bloom s 

for faeilitatiTig the working of the same, and a stopcock is pro- I ing steel , and,  so far as regards 
vided on the stirn'r for regulating the passage of the blast there- i coiled pipe, is applicable H S an 

as in ordinary pud
the arrangement of the I dling, With thi s  new mech anical puddler it will be advanta
adjustable pipe bJast or , geous to operate upon a hearth of sil ica for pure cast irons, and 
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for cast irons containing phosphorus t o  a marked extent i t  is 
desirable to operate upon a hearth of JDagnesia or of carbon 
agglomerated with lime, it order that it may be less liable to 
be effected by the basic matters which the puddling of these 
cast irons necessitates. 

For pure cast iron it is evic ent that this system of puddling 
may be carried out with facility, and will give good results, 
but the greatest advantage that it presents is it!! application 
to the puddling of the common cast irons containing phos· 
phorus, which it has been attempted to purify by the use of 
raw tartar and alkaline carbonates, nitrate of soda, chloride 
of sodium, hyperchlorites, and such·like reagents. But it is 
difficult to use these reagents in reverberatory furnaces, their 
relative volatility rendering the reactions very imperfect. 
The contact between these matters and the cast iron is purely 
superficial, and the stirring of the workmen cannot sufficient· 
ly remedy it.  

implements. Labore'rs should be required to return the tools 
to the places providf'Ai for them ; after using, they should be 
put away clean, bright, and oiled. The mold·boards of plows 
are apt to get rusty from one season to anothAr, even if 
sheltered ; they should be brushed over with a few drops of 
oil when put away, and they will then remain in good order 
until wanted." 

The improved puddling apparatus or rabble admits of the 
whole of these reagents being used in a more efficient manner 
by driving them with the air in fine j ets through the cast 
iro}'., thus multiplying with the orifice t.he points of contact. 
For the puddling of impure cast irons this puddling appara· 
tUB is provided with a distributing receptacle, k, fixed on 
the tube, b, as shown in the drawing. This receptacle may 
be composed of thin sheet metal or malleable cast iron, the 
upper part being by preference contracted, and the neck 
closed by mean! of a cap�ule, l, secured by a bayonet screw 
or oth er joint. The lower part terminates in a small opening 
of about 1·Sin. diameter, through which the salts or reagents 
employed (which are contained in the recepte.cle, k,) fall into 
the tube, a. They are; carried along the tube, a, by the cur· 
rent of air under pressure and driveft into the molten metal. 
In order that the pressnre of the air m ay n ot prevent the salts 
or reagents from falling freely a small tube, m, is provided 
and fixed in the receptacle, k, so as to admit of the entrance 
of compressed air into its upper portion. The salts employed 
should be thoroughly dried and pulve::ized. The method of 
operating with the distributor is exceedingly simple. The 
rabble being out of the furnace and the cocks, c and j, closed 
the workman rmses the capsule, l, and inserts in the recep· 
tacle, k, the reactive or purifying agents (such as salts or 
oxides) to be blown into the furnace ; he then closes the cap
sule, opens : quickly the cocks, c and j, and introducea the 
rabble into the molte n  cast iron, into which the salts or reo 
agents, which Me carried along by the current of air, are 
forced in fine j ets. When the whole charge has been forced 
in, the rabble is withdrawn from the furnace, the cocks, c 

. and j, closed, and the receptacle refitted ;  after which the reo 
fining of the cast iron may be resumed . This operation may 
be renewed several times during ,the working of one charge, 
but this is left to the judgment of the workman. 

In th e puddling of cast irons containing sulphur or phos · 
phorus it is desirable to remove the slag or scorim containing 
the sulphur and phosphorus, and to replace it by scorim free 
from such impurities, which may be effected either by intro· 
ducing into the molten mass oxides of manganese or titan· 
iferous iron ore forced in through the improved rabble. By 
operating in this manner the whole of the phosphorus in the 
cast iron may be removed and pure wrought iron produced 
from the most impure cast iron . 

It will be readily perceived that this mechanical puddler 
facilitates the refining of the 'cast iron, since it relieves the 
workman of the more laborious part of the operation, and 
since the stirring or agitation is much more energetic by tbe 
inj ection of air  than by the ordinary method ; a saving of 
t ime is therefore effected ; it  admits of compressed air being 
applied in a practical manner to the puddling of cast iron 
and to th e manufacture of steel in a reverberatory furnace ; 
and of the employment of reagents, either as oxidants or as 
fluxes, by being forced into the furnace. By its adoption the 
quality of the wrought iron produced from phosphoric pig is 
grelttl y imprOVEd, and al so a con siderable saving, both in fuel 
and time, is effected, together with an increase in the daily 
yield of the puddling furnaces. 

Either of the above arrangements, as applied to the rabble, 
is applicable to tweers for met.allurgical furnaces, whereby 
their durabilitYl  s increased to an almost unlimited extent., 
while the use of the ordinary water t weers is dispensed with. 
This arrangement of tweer with an internal current of 
water admits of its being plunged more or ress into the 
furnace, and in general of its position and direction being 
varied without any deterioration resulting from their con· 
tact with the fuel or the molten materials in which they are 
immersed. 

4 _ "  
Oiling Farm. Implements. 

The Boston Cultivator gives the following sensible and 
practical advice to its readers : 

" Every farmer should have a can of lin see a oil and a brush 
on hand, and whenever he buys a new tool, he ,should soak 
it well with the oil and dry it by the fire or in the sun, before 
using. The wood by this treatment is toughened and 
strengthened, Mld rendered impervious to water. Wet a new 
hay rake and when it dries it will begin to be loo'i!e in the 
j oi�ts ; but if well oiled, the wet will have but slight effect. 
Shovels and forks are preserved from checking and cracking 
in the top of the handle by oiling ; the wood becomes smooth 
as glass by use, and is far less liable to blbter the hand when 
long used. Ax and llammer handles often break where the 
wood enters the iron ; this part particularly should be 
toughened with oil to secure durability. Oiling the wood in 
the eye of the axe will prevent its swelling and shrinking, 
and sometimes getting loose. The tools on a large farm cost 
a heavy sum of money ; they should be of the most approved 
kinds. It is a poor economy; at the present extravagant 
prices of labor, to set men at work with ordinary old·fashioned 

�ltn't�pltUatUtt. 
The Edlrot'8 are no! resp01i8lble fOr the OpinionB e;x:pre88eil by their 001" 

'I'e81JOndent8. 

B ollil1' :l!l:tplosions. 

mSSRS. EDITORS :-Ignorance and stupidity still hang 
upon the minds of ordinary men respecting those perennial 
inflictions, known as " fatal boiler explosions." Unfortunate· 
ly, much difference of opinion exi sts in the minds of the 
en gineeri n g  community, regarding the cause of these disas
ters. The d istinction between the bursting and the exploding 
of a boiler has not been defined with any degree of accuracy. 

Some engineers are very fond of airing their ignorance, by 
asserting that when boilers burst nothing serious can result 
therefrom, save extinguishing the fires, and causing slight 
local damages to the boiler. To this too prevalent opinion 
there are strong reasons for not subscribing. Suffice it to 
say, that it is difficult to escape the conviction that much loss 
of life and property results from its general acceptance. Huge 
boil ers of several hundred·horse power are often allowed to 
burn and corrode, for several years, without any examination 
whatever as to their condition. If the plates be so rust·eaten 
and corroded that a po�ket.knife could be thrust tb rough 
them without difficulty, the owner and those in charge of the 
engine and furnace, take the matter very quietly, comforting 
th emselves with the assurance that the only danger con
nected with the management f)f a boiler is an explosion, and 
that due attention to the pump and indicator will always 
prevent that contingency. On the other hand, the act of  
bursting is a mere local affair, conveniently limited to the 
forcing of a rivet, or the rending of a tube, by which the 
elements of destruction are released in the most harmless and 
accommodating manner. 

Some of these danger.Bcorning people will go so far as to 
affirm that there is no absolute necessity to overhaul a boiler, 
as it will alway s give timely warning of its rickety and 
dangerous condition, by bursting in that particular and com· 
modious spot where it is weakest. 

Has any one who has inquired into this subj ect, with =y 
degree of thoroughness, a right to be surprised that boiler 
disasters are on the increase, when those directly concerned 
appea r so devoted to the crab-like direction of progress in 
the matter ? The most provoking peculiarities connected with 
the inquiries into these casualties are, that no one is to blame, 
and that the killing and maiming of a score or two of hmnan 
beings are considered as circumstances belonging to the natu· 
ral order of things. 

There are, doubtless, many boiler casualties which are 
caused by ignorance and carelessness on the part of opera. 
tives ; but it is scarcely going too far to say that most of the 
phenomena called explosions are simply the bursting or rend· 
ing of boilers corroded and worn out by excessive wear. In 
this case the whole of the rickety fabric suddenly gives way 
under an increase of pressure, which a sounder structure 
could bear with perfect safety. 

The system at present in use of embedding the large class 
of boilers in masses of solid masonry, should be unreservedly 
condemned, as it is the indirect cause of more than hal f the dis· 
asters that occur with such frequency. When a boiler cannot he 
thoroughly repaired without the necessity of disintegrating 
and pulling down walls of brick and mortar several feet in thick· 
ness, it requires no very blamable degree of suspicion that in 
nine cases out of ten no repairs will be made. A very dim idea, 
in fact, can be formed of the condition of a boiler under such 
circum stances, seeing that it is completely buried out of sight. 
" Out of sight, out of mind " is an ancient adage, not inap. 
plicable to the present case. There are many boilers now in 
operation in this city which have not been overhauled or 
examined for many years, because much expense and delay 
would be ineurred in " getting at them." The presiding func· 
tionary treats the matter in question with an indifference that 
makes a prudent observer tremble for the future. The 
opinion that is generally expressed on the subj ect is, that it 
will bo quite time enough for a thorough overhauling when a 
flue, tube, or something else gives way and puts out the· fires. 
Surely such an order of things imperiously demands legisla
tive correction. 

Some effective measures should be taken for the thorough 
inspection of boilers at stated periods, quite irrespective of 
the delay and cost which may be incurred by disemboweling 
them from massive layers of brick and mortar. It is said, 
with some truth, that wise men often quail at the very things 
which fill the thoughtless with a sense of security. The 
mode of managing boilers at the present day would doubtless 
afford the former a boundless source of uneasiness, were the 
subject loo.l:ed into as searchingly as it ought to be. 

Boilers which are " bricked up " present a neat and com
pact appearance, and it is too often taken for granted it is all 
right within, when the demon of devastation may break loose 
at any moment. 

Boilers sh ould be thoroughly covered to prevent the escape 
of heat by radiation and convection, but the covering should 
be such that it can not only be easily removed when required, 
but the material should be such that steam can readily pene· 
trate so as to expose leakages. There is evidently an opening 
here for improvement, and any one who can successfully fill 
it will be entitled to rank among the benefactors of mankind. 

C. M. O. I:Luu., C. E. 

[OCTOBER 8, 1870. 
Gas and Air Carbureters. 

MESSRS. EDITORS :-The want of a safe, reliable, cheap, 
convenient, and stationary method for domestic illumination, 
where heat is not a means of production, and the great num· 
ber of, and increasing patented contrivances therefor, prompt 
me to respectfully submit the following remarks upon this 
highly important subject : 

A consecutive history of the progress in carbureting illum· 
inating gas and air would be most interesting, but would 
re qUlre more space than is designed for this paper. 

More than forty years ago the late and world renowned 
Mr. William Clegg, of London, who first practically intro
duced comJDercial gas, tried several plans to increase its 
illuminating power by combining it with the vapors of some 
light hydrocarbon, and for some years after those trials other 
persons atempted it. Yet, while several were, like Mr. 
Clegg, temporarily successful , all of them finally aban
doned it. 

About the year 1848 the late eminent and widely known 
Mr. Charles B. Mansfield, also of London, succeeded in car
bureting atmospheric air, but he was compelled to m anufac· 
ture his naphtha " benzole," a distillate from coal tar, by a new 
process. His invention was made public at the time, but was 
found too expensive for general introduction. Other inven· 
tions were patented subsequently for the same use, but prac
tical objections, more or less serious, were found to all of 
them. 

. Up to the year 1858, the hydrocarbons to be obtained were 
either charged with some non·volatilizable preperty, or, if 
pure, were made in limited quantities, and they were expen
sive and difficult t'l obtain . But after the improved method 
for distilling petreleum, coal tar, etc.,  by gradual heat and 
distinct vaporization, then those naphthaline products were 
first obtained in a condition of purity, quantity, and cost, to 
warrant the popular introduction of carbureters, which had 
in creased in variety, in this country and Europe, since the 
year 1865 for treating either common gas or air. Embarrass
ments are, however, still encountered in the attempt to treat 
either gas or air in this way. 

The carbureting features of the various systems employed 
consist of four classes, each being enveloped in a close vessel. 

First . Where the medium to be carbureted passes directly 
into the fluid by a series of small openings from the conduct· 
ing pipe, and thence to the service pipe. 

Second.  Where it passes into aI!d through some absorbing 
porous medium , as sponge, cotton, wool, shavings, pumice 
stone, etc., which is saturated by the fluid, in some cases by 
capillary attraction from a shallow reservoir below in which 
it rests, and in others where the fluid 'is allowed to fall or 
trickle upon the mass from above. 

Third. Where it passes over a series of shallow trays or 
channels lined with a warm fabric that is kept saturated 
automatically with the fluid . 

Fourth. Where !t woven or a spun fabric or a fibrous woody 
material is arranged in a regular fixed position, and either 
stands in or upon or is rotated in the fluid below it.  

In all of which systems the result is that the vapors of the 
fluid are mixed, with more or l ess facility or uniformity, with 
the gas or the air which passes through the i:nstrument. 

The difficulties have chiefiy arisen from the following causes: 
First-Quality of the flUId. The hydrocarbons obtainable 

were charged with . oily or resinons matters, which, collecting 
in the apparatus, rendered it inoperative until cleared of its 
contents. 

Second-Uni formity of pressure and size of flam e. This 
difficulty particularly pertains to carbureters for commercial 
gas, the pressure of which is only equal to a column of water 
about three inches high : hence its passage through the in
strument should be quite unobstructed, the size of the burner 
should be enlarged, or the g<\s pressure increased, which lat· 
ter will tend to induce leakage at the j oints of gas pipes and 
fixtures. 

Thi s difficulty is, however, modified by the fact that if the 
gas be well and uniformly carbureted, the light thus being 
intensified does not require a size of flame to produce a light 
due to the standard size of the burner. 

It is found this trouble of pressrue applies often, also, to 
air carbureters, owing to their construction, which impedes 
the flow and varies the size of the flame, as more or less burn· 
ers are worked. 

Third-Tendency to surcharge th e gas or the air with the 
vapor, and its condensation in the pipes. As the volume or 
density of the vapors taken into the pipes is always due to 
the temperature of the medium passing into the carbureter
the mixture being mechanical, only-and while the higher 
the temperature the greater is the load this medium will take 
up, it follows that if after leaving the instrument the temper· 
ature be lowered, as is often the fact, a due proportion of 
those vapors must separate there and accumulate. 

They finally trickle down and along to the burners, so that 
on turning the cock and applying the match, you will have, 
instead of an upward flame of gas, a downward stream of 
liquid fire, igniting all combustible matter within its reach. 

Fourth-Refrigeration . A result of all evaporation is reo 
frigeration, and this causes, with most carbureters, a diminu· 
tion of temperature upon their exteriors, so that when in a 
cellar or other place holding moist atmosphere, water be
comes condensed upon the apparatus and frozen there as solid 
Ice, to the detriment, and often involving the safety, of the 
instrument. 

Fifth-Safety. In addition to the insecurity, as represented 
in the two last mentioned difficulties, are others attending 
the charging of fluid to the apparatus, and the necessEy of 
skilled attendants, which embarrassments or hazards from 
the use of this class of inventions have induced combined 
opposition to them from our most respected Dnd powerful un· 
derwriters. 
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Summary.-Th e following are essential requisites to the 

successful use, safety, and convenience C'f apparatus for 
naphthalizing of gas or air for illuminating or for heating 
purposes : 

First. The apparatus should be substantial,  not liable to 
derangement, simple in construction, requiring no special 
skill in its management, easily taken apart, readily put to
gether again, and uniform in its action. 

Second. It should present the largest possible surface for 
evaporation for its bulk or cubic contents, and be safe or 
doubly safe against any possible accident from leakage of 
gas or naphthaline, with facilities for charging it readily, 
without risk of escape of fluid or vapor, and by the least pos
sibl e trouble. 

Third. Its construction should be snch that the pressure of 
the medium entering the apparatus should not be diminished 
at the outlet pipe, so that the size of flame will always be the 
same, irrespective of the n umber of lights used within the 
capacity of the instrument. 

Fourth. It should be provided with a surrounding air 
chamber af a non.conducting medium to avoid the accumu
lating of intense cold on the exterior of the apparatus, insur
ing a depressed temperature to the vaporized medium below 
that to be assumed by the gas or mixture after entering the 
service pipes. 

Fifth. The fluid should leave no residue or deposit when 
evaporated. 

Sixth . Its cost to consumers should be within the reach of 
persons of moderate means. 

The time has arrived when this  important category of 
economic art should take its proper raRk of usefulness and 
value in popular domestic comfort and economy, and also those 
branches of trade where in heating with gas it must be found 
indispensable. J. BURROWS HYDE. 

.. _ .. 
Carpenters Poisoned by ChemleaIlzed Wood. 

MESSRS. EDITORS :-The St. Louis, Vandalia & Terre-Haute 
Railroad Co. have j ust finished building a freight depot in 
this city, the timbers-shingl es included-of about half the 
building were saturated with a poisonous compounil-arsenic, 
corrosive SUblimate, and salt . If anything else, I do not 
know. 

Inclosed is a slip of newspaper containin g an account of 
the death of one of the carpenters employed on the building : 

" Levi Willison, one of the men poisoned sometime since 
by working on the timbers and shingl es of the Vandalia de
pot building, which had been saturated with some chemical 
preparation to render them non-combustible, died yesterday. 
No inquest was held. Another workman, whose name we 
could not ascertain, is  not expected to recover." 

Nearly an the carpenters were in a condition similar to the 
patients that are to be seen in a venereal hospital. The 

genital parts were most affected. Perhaps he poison would 
not affect them so if the work was done in cold weather. The 
timber so prepared will only smoulder a way when put in a 
fire-no blaze. 

I consider the inventor anything but a public benefactor 
unless he can invent some means to save the workmen. The 

harm outweighs the good. JOHN O'CONNELL. 
East St. Louis, Ill. 
[We wish our correspondent would ascertain and inform 

ut! whose process was employed in the preparation of this 
timber.-EDB. 

----------.. �-� ... ----------
�, Mississippi State Fair. 

:;. MESSRS. EDITORS :-You were kind enough to announce in 
June that our State Fair would be held Oct. 10th .  The time 
was soon after changed to Oct . 24th, so as not to conflict with 

the St. Louis and Memphis fairs, from which points we expect 
many visitors. 

could not be inunuated, the glacis was mined . The arsenal 
contains-or did before the present war-arms and equipments 
for nearly four hundred thousand men, and it has also nine 
hundred and fifty-two cannon, including the five hundred and 
fifty required for the ramparts and for the citadel. To all 
these resources of the semi-German town, facing the Duchy 
of Baden, we must add a cannon foundery, which, every year, 
produces three hundred pieces of artillery of various calibers, 
and boasts one furnace that will contain twenty-six thousand 
four hundred kilogrammes. The town, as a military center, 
al!!O possesses eight barracks, sufficient for the accommoda
tion of ten thousand men,a military hospital, built for twelve 
or eighteen hundred beds, and used, since 1814, as a military 
hospital school. The stronghold is also the seat of a regimen
tal school of artillery, under the command of a general. It is 
impossible for the traveller to forget, when in Strasbourg, 
that the town is an important fortress, for all the seven gates 
are shut in the winter at eight, and in summer at ten o'clock, 
though diligences are allowed to entsr later, as well as travel
ers by post or steamboat. 

The greatest modern event that has taken place at Stras
bourg was the wild attempt at an insurrection made in that 
city by a certain Prince Louis Bonaparte-a man not yet alto
gether forgotten-on the 30th of October, 1836, the year 
Charles the Tenth died. The misguided prince, son of Louis, 
the ex-King of Holland, had been educated in Switzerland, 
and was a captain of artillery in the army of that country. 
Having entered into a treasonable correspondence with CuI. 
Vaudry, of the Strasbourg garrison, who gained over a few 
of the men, and filled the adventurer's mind with too san
guine hopes, the prince came to Strasbourg to fire the train 
and try for th e thron e. On the morning of the 30th of Octo
ber, the prince, dressed as like his uncle as possible,and wear
ing decorations and a cordonrouge, proceeded to the barracks. 
The zealous colonel, assembling his men instantly, told them, 
with great alacrity in lying, that there had been a revolution 
in Paris ; that Louis Philippe was no more ; lastly, that Na
poleon the Second,a descendant of the "great man," had been 
proclaimed ; and that there, in fact (pushi n g  forward the 
prince), he stood before the m .  The coup de theatre succeeded 
for the moment. The soldiers, pleased at th e remarkable at
tention paid to them by the new emperor, shouted and follow
ed him as their commander. The prefect was arrested in his 
bed, and a gu�rd was placed over him. A body of the muti
neers, led by a Colonel Pargin, then marched to the house of 
General Voirot, the commander of the division, and requested 
his allegiance to the new chief. The general, however, calm
ly nddreEsing the soldiers, soon convinced them that they had 
been tricked. The general, bein g then set at liberty , at once 
secured the citadel. 

In the mean time, the emperor of an hour and his zealous 
colonel had proceeded to the barracks of the Forty-Sixth Reg
iment, and tried the old plan . But an aid.de-camp of General 
Voirot gave notice to the colonel of tbe r" giment, who, going 
to the barracks, found the prince and his  plotters reasoniIl g 
with the soldiers, and trying to gain tb em over. The colo· 
nel was prompt ; he at once closed the gates, and trapped the 
whole party. General Voirot then, having released the pre
fect, came down from the oitadel, and carried the prince and 
his accomplices straight to prison. The minor conspirators 
were tried and punished, but the arch plotter, treated in a 
generous and somewhat contemptuous way by Louis Philippe, 
was packed off from L'Orient to the United States,on the 21st 
of November, in a French frigate. Singularly enough, a sim· 
ilar attempt was made at Vendome on the very Bame day by 
an hussar sergeant,who wished to proclaim the rights of man, 
arm the pioneers, and march on Tours. He shot a briaadier 
who tried to arrest him, and then gave himself up. He was 
condemned to death. 

The Mississippi State Fair will open at Jackson on Monday, 
Oct. 24th, and will continue' to include the Saturday follow
ing. Machinery can be entered and placed in position after 
Oct. 15th. We are well prepared for a grand exhibition 
of the industry of our State, and there will be thousands of 
planters here to note what is new and useful in the way of 
agricultural implements, machinery, etc. 

The choicest promenades of Strasbourg are beyond the en
ceinte. The two finest are called the Contades and the Robert
sau. The latter is composed of huge lawns, intersected by 
walks designed by La Notre, Louis the Fourteenth's great 
gardener,of a splendid orangery (twelve hundred trees),where 
the Empress Josephine lodged in 1806 and 1809, of an Eng
lish garden,a suspension bridge that lea:J s to the Isle of Wack
en, and of a smiling and coquettish village. 

We are pleased to know that the ScmNTIFIC AMERICAN 

will be represented by Prof. Colton, from whom we have had 
the pleasure of a call. I. L. POWER. 

Jackson, Miss. 

FO"8.TIFICATIONS AND HISTORY OF STRASBOURG. 

This city, the capital, in old times, of the half German 
province of Alsace, and now the capital of the department 
of the Lower Rhine, boasts its :five hundred cannon and its 
eighty-two thousand inhabitants, and is one of the strongest 
fortresses in France. It stands on the In, about a mile and 
a half from the broad Rhine, and the stream beside which it 
is built intersects it with many channels. 

The two great celebrities of Strasbourg, besides the im. 
mortal but unknown discoverer of the] pate, are Kleber, Na
poleon's general, and Guttenberg, the supposed discoverer 
of printing. A monument to Kleber stands in the center of 
the square named after him,and is raised over the hero's body, 
originally interred in the minster. This brave man,who, after 
many victories in Egypt, was assassinated by an Arab fanatic 
under a tree still shown in a garden at Cairo, was much es
teemed by Napoleon. " Kleber sometimes sleeps," he said ; 
" but when he awakes it is the awaking of the liOD ." There 
was a little of the German unreadiness and phlegm about 
this brave Alsacian until battl e  roused him. He was neVEr 
seen at his best but when under fire. 

G uttenberg, who practiced printing as early as 1436, at 
Strasbourg, perfected his invention at Mayence. His assi st
ant, Peter Schoffer, who made metal letters with even greater 
success th an hi8 mal!!ter, was a native of Strasbourg. The 
statue of Guttenbery in the herb market, now called the 
Place Guttenberg, was modeled by David. 

But the wonder and delight of Strasbourg is the cathedral 
-one of the masterpieces of Gothic architecture. Founded 
by Clovis, in 510,  reconstructed by Pepin and Charlemagne 
destroyed by l ightning in 1007, it was rebuilt in 1015 by Er· 
win de Steinbach, and finished in 1413 by Jean Hultz, of Co
logne, after the tower had been four hundred and twenty-four 
years incomplete. According to tradition,ten thousarid work
men toiled at the holy work for the good of their souls, " 11.11 
for love, II.lld nothing for reward." 
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o f  every 5tyle, from the Byzantine upwards. Heaven send i t  
a safe deliverance from Prussian shot and shell ; let the gun
ners aim wide of  that noble, heaven-piercing spire, which, ac
cording to the best guide books, rises four hundred and sixty. 
eight feet above the pavement-that is twenty-four feet higher 
than the great Pyramid-and sixty-four feet higher than St. 
Paul's, the body of the church itself being higher than the 
towers of York Minster. The view from this network of 
stone repays the giddiest person. Beyond the dull red roots, 
and the high-roofed and many-windowed houses, spreads the 
whole country of the Rhine and Black Forest, and on the 
side of France you see those Vosges Mountains, that might 
have been held against the world. Hope describes the net
tin g of detached arcades and pillars over the west end of the 
cathedral to be like a veil of the finest cast iron, so sharp and 
bright is the carving of the durable stone ; while Dr. Whew 
ell, comparing the building to an edifice placed under a rich 
open casket of woven stone, laments the sacrifice of distinct
ness from th e multiplicity and intersection of the lines. The 
triple portal is peculiarly fine, and is, in itself, a world of 
quaint statues, and bas-reliefs. The middle arch is adorned 
with no leM than fourteen statues of the Old Testament 
prophets ; on the right arch are the Ten Virgins, and on the 
left the Virgins treading under foot the Seven Capital Sins. 
In the Revolution these carvings were destroyed, and the 
great brass doors melted down into money, but they have been 
restored with a most reverential care. The choir is  plain aud 
simple Romanesque, but the nave is the choicest early deco
rated German Gothic. The town's special treasures are the 
fine stained windows of the Fourteenth Century, recently re 
stored (spare them, gentle gunners), the nst marigold win 
dows, and the famous astronomic clock, one of the wonders 
of Europe, comprisin g a perpetual calendar, a planetarium on 
the Copernican system, and shows the hour, the day of the 
week, the month of the year. It was made in 1571, and,after 
tsanding still for fifty-six years (a good rest), was repaired in 
1842 by a mechanician of the town. This part of the cathe 
dral is s upported by a single pillar of great sym metry, aud 
above the Gothic corn�ce appears the effigy of Erwin de St ein
bach, the architect of this vast building, whose tombstone 
was discovered, in 1855, in a humble li ttle court behind the 
chapel of St. John. In an old house at the southwest corner 
of the Minster Platz there are preserved some curious ancient 
architectural drawings belonginq to the cathedral. 

The church of St. Thomas (Protestant) deserves a visit for 
its fine monument of Marshal Saxe, which cost the scu'!ptor, 
PigaUe, whom Louis the Fifteenth employed, twenty·five 
years' labor. It represents the old warrior descending to the 
grave. France, a female figure, tries in vain to deter him . 
and, at the same time, to repel Death. Theatrical, say 
the critics, and French, but the expression of affection and 
anxiety in the woman's face is very tender and touching. 
'l"his monument would have been destroyed by the revolu
tionary iconoclasts, had not a Strasbourg man named Mangel
!chott, when the church was turned into a straw warehouse 
covered it up with bundl€s of hay. They also show in thi� 
church the mummies, curiously preserved, of a Count of NaB
eau Sear werden and his daughter. 

The Jews of Strasbourg have now a splendid synagogue. 
In the middle ages they went through much here. In 1348 
there was a wholesale holocaust of these poor wanderers, for 
two thousand of them, suspected by the ignorant citizens of 
poisoning wells and fountains, were burned in the Brand Gas ' 
se, where the Prefecture no� stands. Rage and fear had 
seized the people. and no Jew was henceforward allowed to 
sleep within the walls. Every evening, at the signal of a horn 
blown on the Minster Tower, the detested people were com : 
pelled to depart to their houses in the suburbs. The new 
church contains fragments of a Dance of Death, that grim al
legory carried at last to a climax by Holbein. 

The Academy, originally a Protestant school, formed in 
1532, and made a univerRity in 1621, was suppres�ed at the 
Revolution. Here the good Oberlin and Schopfiein and 
Schweighauser, and last, but not least of all, Goethe, studied. 
Goethe took his doctor's degree here in 1772. The Museum 
of  Natural History is rich in Alsacian fossils, especially those 
of red marl and trias, and the fossil p lants found at SnItz-Ies
Bains  and Mulhausen. The botanical collection includes a 
section of the trunk of a silver fir from the Hochwald, near 
Bair ; its diameter was eight ft., its hight one hundred and 
fifty. 

The public library, n ear th e new church, contains one hun
dred thousand volumes (be merciful to these treasures too 0 
amiable artillerymen) I ATJlong the priceless curiosities �e 
the Landsberg Missal, or Garden of Delights ; it is full of 
early Byzantine miniatures, circa 1 180, and belonged to Her
rade, Abbess of Stohenberg. Among the early printed books 
are Cicero, by Faust, 1465, a Strasbourg Bible, by Eggesteur, 
1446, and a Mentchin Bible, printed at the same place in the 
same year. In the two halls are stored some Roman antiqui
ties found in Alsace, thfl old town standard of Strasbourg, a. 
statue of Rudolph of Hapsburg, and some painted glass from 
Molsteins. The hope that aU these treasures may escape the 
chances of war will not be confined to students alone. 

[Since the above was in type, Strasbourg has capitulated, 
and is now occupied by the Prussian forces. The defense was 
very stubborn and heroic. 

.. -... -----
THE work of erecting a water J:>at l,erv on the south side of 

Governor's Island, bRt ween Castle William and the South 
Battery, is n ow going on under the d irection of General 
Newton and Colonel Eggleston. The battery will be 
mounted by thirty-six guns, and will be in every respect a. 
formidable work. 

--------� .. � .. �.�--------

Louis tlle Fourteenth, in 1681, always uns�rupulous in his 
ambition, got possession of Strasbourg, which was then a 
free imperial town, by an unexpected foray upon it during a 
time of peace. It was the ambition of France,even thpn,to ex
tend her Rhenish frontier and push Germany further back . 
Vauban instantly set to work to secure the conquest by 
strengthening what was weak, and increasing what was al
ready strong. He built a pentagonal fortress or citadel of 
five bastions, besides five sluice houses, whose outer works 
extend to the arm of the Rhine. He gave this stronghold
which will hold seventeen hundred and fifty men-the motto, 
" Servat et observat." He also constructed large sluices at 
the spot where tb e III enters the town, so as to lay the whole 
country round, between the Rhine and the TIl, under water, 
in case of need. On the side of the Porte-deIS-Mines, which An epitome of Gothic art, this cathedra.l contains speoimens 

LEMONADE can be cheaply made from citric acid and water 
fiavOl'ed with essence of lemon. 

© 1870 SCIENTIFIC AMERICAN, INC.
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Improv�d Damper Ring� t�r St oves �ll(l Flue ReUle. I and 1 02

.
= 100= 100 X l, which g�ves us our original �trcngth , 

These Improvements consIst m an arrangem ent of the fl u e s  theoretIcally, but not necessarIly practICally ; for It would 
of stoves in connection with dampers on the cover rings, and rrcquire some means to giY<J it lateral stiffness ; this must be 
a flue kettle hereinafter described. done by redueing the depth and increasing the breadth, so as 

Fig. 1 is a view of' the top of a stove p rovided with these to retain the same strength. Now, it is evident that if two 
damper rings. Fi g. 2 i s  a diagram showin g  the wal ls of the separate beams of the same dimensions be plaeed side by side,  
flues , and the way the damper rings act to direct the course they will  bear twice the weight that one will  ; and,  therefore, 
of the flame and hot ga ses. Fig. 3 is a view of one of' the one beRm equal in size to the two will bear the same wei ght, 
damper rings with a part broken off to show how the im- provided there be not a faulty place in such beam, which, 
provements may be applied by manufacturers to any stoves were it to occur in one of the two smaller OllES, coul d not re
in use, by a very slight alteration of the patterns described duce more than hal f the strength of the two taken togetlier ; 
below. and consequently a beam will increase in strength in pl'opor-

We shall describe onl y  such parts of the stove as are neces- tion to its breadth. 
sary to explain the action of the damper rin gs, and the flue Now, as a beam increases in streng th as the square of its 
kettle.  depth, it  will  be found that doubling the depth of any beam 

A, Fig. 2, represents the partition walls 
which divide the space under the top plate 
into compartments or flues, communicating 
with each o ther by openings, B, when these 
openings are not closed by the dampers of the 

rings, as shown at C. 
One of the damper rin gs is shown nt D, 

Fill. 1 .  It is made like the ordinary ring ex
cept that it has cast thereon a descending 
damper, E, whieh, when properly turned, 
stops one of the openingR, C, as sho wn in 
Fig. 2.  

It will be seen that this arrangement en
abl(lS the flame to be carried around under 
th e  kettle holes j ust as may be desired, heat
ing or cooling parts, or the whole of the 
top plate, and applying the heat in th e most 
effici ent and economical m anner, and also in 
conj unction w ith the side fines, F, carryin g  
the heat t o  th e oven o r  the smoke p i p e  a t  the 
will of tIle operator. 

T h e  flue kettle is sh own in Fig. 4, with a 
portion of the outer shell broken off to show 
the internal construct ion . It  will be seen 
that it consists of an outer and inner shell 
inclosing an annular space divided by a ver-

VAN DE MARK'S DAMPER RINGS. 

[OCTOBER 8 ,  1 870. 
o u t  o f  a bottom flange of say two inches i n  thickness ; it 
would appear, howev�r, that the lower fi ange, when carrying 
the weight, should first be made to sustain its weight, and 
the upper one made to correspond to the usual proportion, 
which wculd appear in that case to necessitattl a larger area 
of section. But in using any formula we should remember 
th at the vari eties of iron are widely different in their pl'oper
tiEs .- The Buildor. 

-----... -... -----
StealU Road Rolline;' ill England. 

The stetlm road-roller, says the Ilngineer, has now been 
more or less in use in Paris for the ltlst ten years. In carry
ing out their  six years' contract with the Pffris municipality 
the engines of the contractid g  company there L ave already 

oIled down n early half a million of cubic yards of' road 
metalling. That the interests of thc users 
of the roads whether human or equine, are 
fully served, is evident to the most c'lsnal ob
server amongst the visitors of that beautiful 
ci ty. Knowing many European capitals, we 
feel free to say that the Pari s roads are un
equaled, whether for thei r ?egular and smooth 
surface �, their precise contours, or the�r free
dom from mud in winter and dust in summer. 
It has been officially Estimtlted that the dimin 
ution in draft due to the steam rolled surface 
Eaves an enormous annual sum to Parisian 
owners of horses and veh icles. This is easily 
accounted for when we remem oer th at the 
draft on loose metalling is five times more 
th&n where tbe stones have been " run in ' by 
the traffie ; and that d raft progressively ri ses 
to this five·fold amount on patches in varying 
states of consolidation . 

� 

Apart from equine and vehicular wear and 
tear caused by increased draft, it conti nually 
happen s tb at horses are ioJj ureil on the loose 
sha,rp ston os by spraining the j oints of their 
legs ; E8pt'cally on stones of too largo a size to 
be consolidated by the coml'arntively narrow 
and light feUies of ord inary vehicles. 

tical partition, G. The bottom of  the annular space is closed 
by tI bottom wtlll except tit the openings, II and I. A special 
damper rin g is emplOyEd with the kettle, having the damper 
made as shown at J, forming a s',rt of chute through which 
the gases descend to the stOVE fllles a fter having passed up 
through the aperture, II, and aroun d the inner wall of the 
kettll'), thl' inclin ation of whi ch ca lLses the gases to impinge 
against it, and heat i t; very e�,;ctually: . 

The kettle may he mad e 01 Ctlst or sneet motl1l, and WIll, we 
think, be found a convenient and economic,''] uten sil. The in
ventor statcH that b e  ctln boil its contents vpry much q uicker 
with the same fire than in a kettle of the ordinary construc
tion. 

must quadruple its strength ; but to double its breadth only During' this very season we know th at more than one 
doubles its strength ; then, Not consid ering lateral action, any wealthy carriage owner proposed to bring actions for dam 
beam may be made t wice as strong by doubling its depth atre done i n  thi s wtly to h orses pH siling on the maeadltmizl,d 
and taking half its width tlway ad infinitum. This will not p�rt of Piccadilly. 'Still ,  much as West-end people obj ect to 
do practically, but as the proportion of' the breadth to the loose m etallin g,they pref,'r its occasional tlppearance to the dall
depth is in a meaeure dependent  on circumstances, no exact gerous �J jpp8rinesB of stone setts. No rider with any caro 
rul e is invariably given, and in cast iron girders the areas of i for his own neck or his horse's ktlPes will, if' he can hel p it, 
the flanges may alone be given. ride over pavement .  Tho]'e are qualities i n  which a mR cH,a-

If a gird er should break, the lower part will be torn asun- ami zed road must al ways excel pavin g. It i8 cheaper to lay 
dcI', and. the upper part will assist the tensile strength of the dO Wll, it gives tI better foothold,  and :t is free from the fearful 
lower in proportion to its c�.pabil ity to resist compression .  noise of pa,ved settR. 

'fhe damper rin g used with th e kettle ;s providet1 with 
stops which secure its rapid and accurate adjustment . In 
stoves of tiny pattern t h i s  kettle can be used in connection 
with its ordinary furniturc 

Iu cast iron this is said to be about six times as great as its  At first ,ight it might. be expected that such roads as in 
power to resist tension ; therefore it appears advisable to have Paris must be dearly ptlid for in mainteuance. In England, 
in the lower part six  times the metal there is in the upper ; at any rate, conso i ioating roads by rolling is looked upon 3 8  
this would, at first sight, suggest a section t o  be, nay, seven merely a luxury for parks and pleasure ground s ;  as i t  is k

inches .deep and one inch wide at top, and six inches wide at lieved that common vehicles roll roads down at no cost to road 

by putting in the proper 
partitions under the top 
plate, and alteling the pat 
tern of the top plate so that 
one side of the hole is cut 
out as shown at K, Fig. 3, 
say, one quarter of an inch . 
This amount of cutting will 
not unfit the hole for the 
common furniture, whi l e  it  
will allow the flue kettle and 
damper rings to operate. 

Patented, Jan . 25, 1870, 
by Charles Van De Mark, 
whom a,ldress for further i n
formation , tit Phelps, N. Y. 

------� .• �,�.------
Iron Girders. 

Beams or girders of any 
kind are acted on by wei ghts 
placed on them at stated 
places,inversely as the squlue 
of . the distances of such 
places to the supports ; thus, 

F 

taking a length of 6 feet and another of 12 feet from one com- bottom, being in form l ike a perpendicular section through 
mon support to one girder, it will (supposing it to be equally the imaginary apex of a truncated pyrnmid, but here we 
strong throughout its length) support more on that place the should have a great q uantity of metal in the center doing 
position of which will , when squared, be l ess than the square little or no service. It will be economy to remove it, and to 
of the other place, having its distance from the nearest place of have the usual form of top and bottom flanges-the bottom 
support greater. As, for instance, the one being 6 feet, being six times the area of the top ; but then, this is to carry 
which, when squared, is 36, and the other 12 feet, which, a load on the top, but when it becomes desirable to place the 
squared, gives' 144, and 144 being four times 36, then, as thc' se l oad on the bottom flange, then that flange woul d be liable to 
are to be taken inversely, the place that gives 36 will bear be broken off sideways from the web unless it would resist a 
four times the weight that the pltlco squaring 144 will do. pressure in that way greater than the strength of the girder ; 

Now , commencing with the unit one, and takiug a piece and when we come to consider that this flange will be aetnd 
of iron which shall be two feet long between its supports and on only in plam,s, and in thtse with a corresponding increase 
one inch square, tlll(i, say, that will sustain at  OILe foot from of weight, we shall at once see that, to prevent portions of 
its supports four  tuns (breakin g weigbt) then the square of the bottom flange from being broken o ut at thostJ places, an 
one is one. Then, suppose we want to support the same incrC"ase in depth or thickness of the bottom flange must be 
weight at, say, 10 {uet from the supports, HIGn the square of necessary ; but, at  the same time, it would a.pnear probable 
10- 100, tlnd, as we have seen, the squaw, of one is one ; that the counteracting influence of the t wo flanges would 
therefore, on the inverse princi ple, our o n e  iudl �quare iron remain ulldisturbed by t h e  weight being on the lower instead 
will be of' T� O  th o necessary strength. Now, it also hap pens o f  the upper flange, provided that the lower flange remained 
that the strength of beams increas(,s as the 8quare of their uninjured by tlHJ weight ; and if this bo so, then it is proba� 
depths ; and so, if we make the depth of our beam so that it ble that the differou<':t's in proportion of the flanges under the 
shall square 100 times its present square, we shall ,  80 far as differing conditions of the weight being on the upper or lower 
strength

. 
is

. 
concerned, have effected our '

.
l
.
bj cct, making in I flange, is a question deserving o

. 
f actual trial and experiment, 

this the one inch d()ep the unit, then the 1 2 =  1, as before, to enable us to know what weight would really break a piece 

maintaincrs. In all probability road rolling was thus re
garded when first used in France and Prussia ; or, at the 
most, it was hoped to prevent inj uries to horses , vehicle s, and 
harness. But the virtue here displayed was found to be its 
own reward in the form of much saving in maintenance. It 
was in our pages that attention was in England first mark
edly drawn by Mr. Paget to the waste :of metallin g on un

rolled roads, and generally to the great economical advan
tages of the process. From 
seven estimates, formtd 
at  different times, under 
the most varying circum
stances, by different engi
neers-amongst whom are 
Field-Marshal Sir John Bur
goyne, the engineer of the 
Seine Department, and Mr. 
Holmes, the Sheffield bar 
ough en gin eer-an averagoe 
of 40 per cent saving in met
alli ng can be proved to be 
produced by the imperfect 
process of horse road rolling 
as against traffic rolling. 
Now the experi ence of the 

last ten years in Paris, as compared with the experience of 
the previous thirty years or thereabouts, since horse rolling 
was adopted, has shown the French engineers thtlt the steam 
rolled roads last t wice as long as horse-rolled roads ; or, in 
other words, while the horse roller diminishes road mainten
ance by 40 per cent, the remaining 60 per cent of any total to 
be expended, when no rolling is used, is itself brought down 
by one half wh ere the steam roller is ap plied. 

- _ .  
A N  IMMENSE IRRIGATING CANAL.-The Colorado Tribune 

of September 7 says : " Engineers go out on Monday to com
mence the surveys of one of the grandest enterprisea for the 
improvement of an unsettled country that ever sec lll'ed the 
attention of man. This is no less thtll1 the building- of a gi
gant,ic irrigating canal, more than 100 miles in length, com
mencing in Platte Canon, before the river debouches upon 
t':::: plains, and extending to the head of the Republican 
River, in the e astern part of the territol'v_ 'fhi8 i mmense 
cantil will irrigate no less tlmCl three million acre8 of land, 
now useless except for stock p urposes, and will be, if con
structed, the means of making a place where a million peo
ple mtly fiun homes. Tho money to pay for the survey is 
raised, and the parties pushing it on can control the mean� 
to build the canal." 

© 1870 SCIENTIFIC AMERICAN, INC.



OCTOBER 8 :  1870.1 

�,itutifit 
MUNN & COMPAN Y, Editors and Proprietors. 

P UBLISHED WEEKLY AT 
!\TO. 37 PARK ROW (PARK BUILDING), NEW YORR. 

O. D. MUNN, S. H. WALES. A. E. BEAOH. 
n"'- U  The Amerl ean N e w s  COffl'pany," :\l!I�nts. t21 .Nas�al;J qtrpp.t.New Y ork. 
l--Yu T1H " N ew Y ork Nr.ws Company," '5 Spruce street, New York . 
rr A. Ashel" & Co. , oo U nter den illn den, .Berlin, are Agents lor the German States. 

:.-1r' M essrs . Sam p � o n ,  LOw. Son & Marston, Crown Bui1din�. 188 1neet st.  
rrubn or & CO., W Pat erpos�er How, and Gordon & Gotch. 121 H olborn Hlll , 
London , are the Agents to receive European subscriptions. O rders sent to 
them wlll be prom ptly at, tended to. 

J titutifit �tuuitau. 
and in con struction to produce a formidable navy th at is at
most worthless to her in her present crisis. 

England made a simil ar blunder in the Crimean war. She 
also sent to the Baltic a fleet of heavy-draft vessels, which 
proved of no use, yet with this lesson of history so recently 
learned and written, France has followed the exampl e of 
England with the same results. Row long is it to be before 
naval constructors will learn that only light-draft vessels are 
fit for such service. 

But then here comes in the difficulty. To make formidable 
iron· clads of light-draft seems almost an impossible problem. 

. - .  

A .  NEW ARTIFICIAL LIGHT. 

One of the arguments employed in our works on chemistry 
to prove that the atmosphere is a chemical mixture and not a 
true compound is derived from an experiment upon the solu
bility of air in water. Roscoe says, in his admirable treatise : 

" When air is sha.ken up with a sm all quantity of water, 
========================== ' some ot the air is dissolved by the water ; this dissolved air 

Contents : is easily expelled again from the water by boiling, and on an-
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NAVAL ARCHITECTURE AND EN GINEER ING. 

A cotemporary remarks that " the loss of the British i ron. 
clad Captain is an event that cannot iail to exert an important 
influence on naval architecture in the future," and there is 
n o  doubt of the truth of the rem ark. Within the l ast ten 
years there h as been something almost constantly turning up 
or goin g down, to modify naval architecture. 

This is  not to be wondered at. The transition from wood 
to iron, as the material for the construction of war vessbls, 
could scarcely have been accomplished without some failnres 
lind disasters. To suppose that it could, would be to suppose 
engineers incapable of error, iron incapable of penetration by 
shot, and the power of invention to devise mean s of attack, to 
be inferior to the same talent in devising means of defense. 

There h ave, therefore, naturally been many mistakes made, 
as well as modifications necessitated by the ' continued im
provement in the methods and instruments of attack. 

The Captain seems to have been one of these mistakes. Her 
enormous weight of armor appears to have rendered her unfit 
to endure heavy weather. The query now arises whether 
such enormous weight of metal can be made by any modifi
cation of model compatible with good sea-going qual ities in 
a ship. We do not helieve any one is yet prepared to give a 
satisfactory answer to this question. There is no en d of 
theorizing, and plenty of men will be found to take the affir
mative, as well as the negative side in the debate, but expe
rience with heavy iron-el ad vessels has been such as to rather 
emphatically point to the negative as the ultimate decision o f  
engineers. The advances secured i n  the weight and penetrat
ing pOlVer of artillery seem to necessitate even as great or 
greater weight than that of the Captain in order to withstand 
the now well.nigh .irresistible force of proj ectiles. 

into a second and third receiver, becoming each time more 
and more rich in oxygen, until an atmosphere is fi oally ob
tained that consists of 90 per cent of that gas. Some use for 
the nitrogen may be invented, but at present it is of little 
value. It is probable that this method will eventually prove 
the cheapest for the manufacture of oxygen. Ex[>eriments 
have established the fact that an atmosphere containing 50 
per cent of oxygen yield s  results nearly equal to what can be 
obtained from pure oxygen . Thus far the' chief investiga
tions have been made in this direction of furnishing a new 
and cheap art ificial light. As soon as we can feed an air to 
our lamps containing 30 or 40 per cent more than the usual 
proportion of oxygen contained in the atmosphere, the bril. 
liancy of the light will be greatly increased and it will afford 
a much healthier light than is now given by our gas. A 
lamp has been invented iu Cologne, called the Phillips Carbo
oxygen lamp where the oil i2 some cheap hydrocarbon, the 
wick of non· combustible material, probably asbestos, and oxy
gen is supplied from a reservoir by a peculiarly constructed 
apparatus. The flame is mad e to assume the form of a star, 
and any heating of the wick holder is prevented by the man
ner in which the oxygen j et is permitted to feed it. It is said 
that the lamp need s no special attention beyond that of fill. 
in� it with the patented hydrocarbon liquid. The wick re
quires no tr:mming, amd explosions;are i mpossibl e, as the oxy
gen does not in any way mix with the gases that might be 
produced by the heat of  the combustion . The light o f  a lamp 
consuming five and a half cubic feet of gas per hour is equal 
to 90 or 100 candles, or ten times that of an ordinary gas j et. 
In diffusive power it would, however, probably not equal a 
less brilliant J ight. For lighthouses, fog signals, and photo
graphic purposes, and for studies for the microscope, such a 
lamp would be of great value. 'rhe usefulness of this method 
of obtaining oxygen ",ould not be confined to the production 
of light. There are other important applications Jor  that gas, 
and the moment that we can obtain it cheaply it will enter 
into metallurgical operations, into compound blow'pipes, into 
la boratory and pharmaceutical uses, and, in fact, be appl ied 
in a thousand ways. It is possible that we may find some other 
liquid than water that has great solvent power for oxygen 
with none for nitrogen. The receivers once filled with such 
a liquid need not be filled a second time, but an indetinite 
quantity of air could be absorbed and expelled from the same 
apparatus, and it is possible that this operation could be car
ried on by clock·work or some other mechanical means. We are 
manifestly on the eve of the discovery of an easy and cheap 
method for the manufacture of oxygen for artiticial light and 
other purposes, and the BOurC'3 of the gas appears likely to be 
the atmosphere. 

.. _ .. 
AFFAIR!! IN FARIS. 

2 3 1  
is now maintained by mf ans of balloonll and carrier pigeons 
M. Durn orf, the at'ronaut, lately carril'd a l arge mail from 
the belea gJ; red city . .  He left the Place St. Pierre, Mommart.re 
P aris, at eight o'clock in the mornin g. A strong east wind 
was blowing. He rose three thousand yards, and with a tel 
escope saw the Prussians pointing cannon at him. The in 
fantry al so tried thfir rifles, but he was out of range. He 
de�cended near Evreup, and thence by rail to Tours. 

The roar of cannon is now continuous at Paris, as the con 
tending armies are constantly at work, harassing and de 
stroying each other. 

The French, j udging from their own accounts, have d evised 
an ingenious system of night attacks, by which they deprive 
the Prussians of rest, and frequently o btain important advan
tages over them by capturing prisoners. In these attacks 
the French nse the electric light to blind the eyes of the 
enemy. Preparations have been made to light the city with 
petroleum if it becomes necessary to cut off all the gas. ' 

- - -

THE SIEG'E OF FARIS. 

As London is  the chief European center of commerce, Paris 
is the center of fashion and gaiety for the entire world. In 
time of peace its hotels are always crowded with people Of 
every country and race, who bring to it and leave with it vast 
sums of money annually. The first Napoleon having in view 
th e brill iant future of this modern Babylon, ravished every 
city which fell into his hands for works of art to decorate the 
streets, 'parks, and palaces of the French capital ; thereby 
rendering it, in connection with its more modern improve. 
ments, undoubtedly the most attractive and splendid city the 
world has ever seen in any age. 

One shudders at the probable condition of this beautiful 
city and its inhabitants at the present moment. The Palace 
of the Tuileries, the Palace of the Luxembourg, the Grand 
Hotel, and other public buildings are turned into hospital s 
and lazar houses, as shown br the yellow flags display ed upon 
them, and the city is crowded with probably fifteen hundred 
thousand non-combatants. The long list of disasters to the 
French arms has beeR cro wned w ith news of the fall of Stras· 
bourg which must strike to the hearts of the Parisians like 
the final d eath-blow to all hope of  success for their cause 
Their parks are dismantled, their beautiful groves destroyed, 
and their rich bronzes · m elted down as material for artillery. 
They are cut off from external intercourse with the world,  
and can only get such news of  external affairs as the Prus. 
sians permit to pass their lines. Tl ey are conseq:1Cntly well 
posted as to their disasters, but anything calculated to raise 
hope could only, if it existed, reach them by devious and 
doubtful means. To crown all, it is reported that riots rage 
in the streets, and that firing can b@ both seen and heard 
from a distance between unknown factions, which must, 
whatever their character, add to the confusion and dismay of 
the popUlace. 

It  is hard for those who have not visited and soj ourned in 
Paris to form any adequate idea of her former beaut.y, and 
what must be the aspect sh e now presents in her distres�. Even 
though familiar with her splendid hotels, theaters, and church
es, her boulevards, parks, and gardens, our imagination 
finds it impossihl e to picture the reality of the death and 
misery wh; ch now till them all with cries of desolation and 
despair ; and though we have felt that this war originated 
entirely with the French, and was begun OD the most flimsy 
and insufficient pretext, we cannot withhold a sentiment of 
keenest pity and sorrow for the helpless misery of the-with 
all their fanlts-most refined, cultivated, and pleasant people 
the world has ever produced, nor help regretting the too 
probable fate of this unrivaled city. 

. 

.. _ eo  
THE CHEAP FRODUCTION OF FOTASH. 

In Vol. XXII., page 399, SOIENTI)!':rO 1U1;ERIOAN, we gave 
·the various methods em ployed for Qbtaining potash from 
feldspar, published in foreign j ournal s, but fai led to do. credit 
to a distingui shed American scient ist who was one of the first 
to propose a practicable method for the resolution of minerals 
containing this alkali. The subj ect is of Bufficient importance 
to recur to it once more. 

At the meeting of the American Association for the Ad
vancement of Science, held in New Haven in August, 1850, 
Professor Henry Wurtz, read a paper on green sand, which 
was afterwards publish ed in Si,lliman's Journal, Vol. X ., page 
329, from which we quote the following : 

" The pulverized and ignited marl (green sand) was mixed 
with!a sufficient quantity of ch loride of calcium to form upon 
the fusion of the latter a pa�ty m ass. The decomposition of 
the green sand takes place in this case, at a low temperature , 
and is so complete that I have founded upon this circum stance 
a method of decomposing mineral s in the process of analysis, 
which I have had the honor of presenting to the Association 
before. The mass, after fusion, falls to pillces in water, yield -

One Eerious . difficulty in practical experiments with such 
vessels, is the enormous expense attending them. The Cap . 

tain must have cost the British Government nearly or quite as 
much as a fleet of wooden war vessels. It is impossible, 
therefore, that in th e race for naval supremacy such rapid 
progress can be made as some seem to expect. Some of the 
blunders cemmitte<1, how ever, seem certainly too gross for 
th.e present state of knowledge on this subj ect. 

l!'or instance the French naval squadron, especially designed 
for service in the Baltic, has been found to draw too much 
water fgr that service, and has been withdrawn from it. 

In consequer.ce of the hostilities at Paris, the office of the ing to this solvent, in most cases, all the potash which was 
Scientitic American Patent Agency has been temporarily re- contai ned in the green sand employed in the form of chloride 
moved .to Fecamp, Seine.Inferieur(', No. 22 Rue dEB C·)rdieries. of potassium." 

The Prussians have employed well known m eans to render 
difficult the navigation of the shallow waters on the south 
Baltic coast. The usual lights have been extinguished, and 
fal 8D lights substituted , and the inlets and flltran ces to rivers 
filled with torpedoes, and protected by light-draft gunboats 
which can run where the French ahips are totally unable to 
fol low them. Think of ships drawing from twenty to thirty 
feet of water sent upon such a service. 

Of all the blunders committed by the French in the initia
tion and conduct of the present war, scarcely any thing can 
exceed thls . France has expended vast sums III expenment 

Fecamp is not likely to be bombarded by the Prussians, an d In the previous communication alluded to above, the pro
may be conveniently reached by our clients via Bordeaux or cess is given of fusing feldspar, hornblende, scapolite, etc., 
Marseilles. with chloride of calcium and chloride of barium. S ubse-

A Paris correspondent of the New York Tribune, who lately quently to Professor Wurtz's val uable paper, to wit, in 1853, 
went to call on som e of  his friends, says : " I  found everyone Prof. J. Lawrence Smith published in SilUman's Journal a 
engaged in m easuring the dhtance from the hostile batteries process for " determiuing alkalies in minerals," which was es
to his particular house. One friend I found seated in a cellar. senti ally the on e proposed by Dr. W urtz, with the slight 
with a quantity of mattress€s over it to make it bOlD b-proo f. moaification of the substitution for chloride of calcium of an 
He emeJ'ged from his subterraneous " Pd.tmos" to talk to Ill " equivalent mixture of carbonate of lime and sal ammoniac 
and after ordering his servant to pil e on a fe w more mat- convertible by heat into carbonate of ammonia which passes 
tresses, retreated again. Anything so dull as existence it is off, and chloride of calcium which remains and accomplishes 
difficult to imagine." the decomposition . Professor Wurtz has found that his ori. 

Communicatlon br-tween Paris and th e interior of France ginal pl an while less complex, 18 preferabl e on many account s 
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232 
to Dr. Smith's modification . Dr.  Smith'R modification of  Prof. 
"\Vurtz's method for the r� solution of minerals by the " lime 
process," has become quite celebrated, and is given in all its 
d"tails by Prof. S. W. Johnson , in bis admirable edition of 
" Fresenius' Quantitative Analysis." Either of the metbods 
accomplish"s tbe object and appears preferable to any hitherto 
proposed. 

In August . 1864, Professor Wurtz p ublished in +.he Ameri
can GI11J IAght Journal ancl JIining Reporter, an article enti

:J dtntifit �tUtritau. 
know of nothing so comfortable and appropriate as these 
chairs, but as to office use, for which the manufacturer recom
mends them, we di sagree with him-they are too comfortable 
for bmines8 purposes . 

Send to Mr. Sinclair as above for illustrated circulars, or 
call and see the articles, at 199 Fulton street, Ne w York. 

. _  .. 

BALAN CING CYLINDERS. 

tIed : "A Neglected Source of Wealth," in which he called at- Our answer to C. E. M . •  of N. Y., on page 106, current 
tention to the importance of economizing the alkali of the volume, has called out a most valuable correspondence on the 
green sand marl. He says, " it may be assumed that the aver sUhj ect of balan cing cylinders, of which we propose to give 
age of potash in washed green sand of a good quality will be a summary in the present article. Our readers will recollect 
at least seven per cent. This is equivalent t o 157 lbs. of an- a letter from W. O. Jaeobi , published on page 148, in which 
hydrous potash, or 188 lbs. of pure hydrate of potash per tun he stated that cylinders could be tested while running so as 
of 2,240 Ibs. Now the very best qualities of American pot- to balance them intelligently and perfectly. We expressed 
ashes, worth at the present (1864) market rates $14 per cwt., in a remark appended to that letter some doubt that this 
contain not more than seventy per cent of pure hydrate ; so could be done. Since the appearance of tbe letter referred 
that a simple cal cul ation shows that one tun of washed green to we have been favored by a call from Mr. Jacobi, who has 
sand marl, which should be delivered in New York for convinced us that cylinders can be tested as he proposes ; and 
probably $7 or $8, contains $37'60 worth of potash. The his method is so simple and ingenious that we gladly lay it 
green sand could al so be employed for making alum by heat- before our readers. 
ing it red hot, then acting upon it with dilute sulphuric acid , 'rhe accompanying dia-
crystallizing the solution, adding to the mother liquors a gram shows the apparatus 
small quantity of chloride of potassium , obtained by another employed : A beet steel 
method from the grdeD s'md itself, which converts the iron spring bar, having a V-
alum formed ; nto common alum and crystallizin g again. If shaped bearing, in which 
only five of the seven per cent of potash present were thus oue of tbe j ournals of the 
obtained in the form of al um, the quantity of alum from a cylinder to be balanced 
tun would be 1,120 lbs . ;  only ten per cent of the crystalli�ed rests ; the other end rests 
alum being potash ." in a bearing adjustable 

The treatm,)nt of green sand and all fel dspathetic rocks vertically, so that tae cyl-
proposed by Professor Wurz does indeed contain the germ of inder may be brought into 
neglected wealtb . In view of th e great amount of potash a horizontal position. This being accomplished, the cylinder 
no w  accessible !rom the Stassfurt mines, it would hardly pay is set revolving at modErate speed by a belt and pulley on the 
from a commercial point of view to work feldspar or green end opposi te the spring bar, and a piece of chalk is held so 
sand for that alkali, hut there i;; another direction in which as to j ust touch it at the end resting in the bearing of the 
great benefit can be derived by the application of th e method spring hal'. If the end of the cylinder is out of balance it 
to the resolution of granitic rocks, greenstone, feldspar, ba- revolves around a center, which is not the center of the cyl
salt, green sand, hornblende, mica, scapolite, and other rocks , inder, and the chalk mark, clearly points out the place to 
and minerals for enriching our farming lands. It would hard- add the counterpoising weight. 
ly require any thing more complicated than a lime kiln for Mr. Jacobi states that in his establishment he has ('m
the fusion and subsel[uent leaching o'f these minerals. Many ployed this m ethod with perfect success in balancing the 
farmers. already un�ers�and how to grind up bones and, treat 

I
" fancy s " in carding machines, these cylinders being long in 

them WIth sulphurIC aCld to manufacture superphospha_e. It proportion to diameter, and more difficult to balance than 
would be just a� simple an operation to heat the broken rocks those short in proportion to diameter. 
and whil e still hot to project them into dilute sulphuric acid, Mr. John Mitchell prefers balancing on pivots to using 
and th us to disiutegrate them or to fuse them, according to steel bars. He first balances the heads separately on the 
Dr. Wurtz's plan, with chloride of calcium or with carb<lllate shaft, then marks the centers of the horizontal bars or " lags," 
of lime aud sal ammoniac, afkr Dr. Lawrence Smith's method, suspends the cylinder on pivot centers, and balances by chip
or wanting all these substances, to heat the rocks red hot, ing or drilling. We tried this method in all its essential 
then plunge them suddeuly in cold water to render them fria- features some years since, but could never get so nice a bal
ble, then grind them and mix with lime, and heat in a kiln, ance as when we used steel bars. With the latter we never 
and afterwards leach out with water. failed, but the cylinders we operated upon were very strong, 

A practicable and simple method for economizing the pot- and short in proportion to diameter. Mr. Mitchell would 
ash of our comm on rocks would be a great boon to the coun- have added to the value of his communication by stating the 
try, and the sol ution :of this q,uestion ought to command character of the cylinders he has balanced in the method 
the attention of our men of science. An acre of ordinary described, their size, and the speed at which they are run. 
wheat soil, ten inches deep, will weigh somewhere in the Another corre"pondeut, who does not give his name, loosens 
neighborhood of 1 ,000 tuns, and accordin g to the estimate of the boxes allowing the cylinder room to jump, and marks with 
skilled chemists, contains at auy one time, of potash soluble the sharp point of a file in the way preseri bed by Mr. Jacobi 
in water, about seventy pounds. Two crops of wheat and with the chalk , operating on one bearing at a time. It seems 
hay , would remove the whole of this, and the'  soil would be impossible to reach the nicest adj ustment in this way, and 
utterl y 8xhausted un l ess some provision was mad e for supply- we should much prefer Mr. Jacobi's plan, the elasticity of the 
in g the waste. '1'he n at ural source from which th i s waste IS sprin g bar permi tting motion from the sl i ghtest inaccuracy 
supplied is found in the rocks and minerals contained in the in halance. 
soil,  and we have recently pointed out the n ewly d iscovere cl This cOl rcspondent remal'ks that a crank shaft cannot be 
property of humic acid to liissolve silica, and thus help to de- per 1ectly hal anced, because the weight cannot be applied 
compose the roeks. Plowing, tilling, draining, all have their opposite the crank pin ; but by suspending the bearings so as 
share in assertill g the neCEssary decomp08i�iou, but these are to allow th e crank wheel to find its ceuter of gravity, he has 
at best but slow operations, and it would greatly facilHat.e succeed ed on a 20-pound crank wheel in balancing a 4-pound 
matters to have a cheap supply of potash and phosphoric acid pitman rod , having a 5-inch stroke, running at a speed of 4,000 
to add to the soil , in proportion to the removal of these sub- revolutions per m inute. 
stances by the crops. Mr. G. Westiu ghen er, of Schenectady, N. Y., balauces 

Our worlw on agricultural chemistry contain fnll tables of cyl inders from two to three feet in length, designed to run 
the amount of mineral matter taken from the ground by every 1,500 revolutions per minute, as follows : The cylinders weigh 
variety of crop. The wheat grains, the stl'ltW, the husks, the about 200 pounds, and have a shell of wood. He uses small 
corn, everything has been analyzed, and the precise figures pointed pieces of iron rod, about an inch and one half 
are given, so that a debit and credit account can be kept by in length as weights driving them partially in, so fhat they 
the farmer with every field, and as the cattle are fed with food, wil l not fiy out when the cylinder is rapidly revolved. They 
80 ought the ground to have ret urned to it all that it is de- are inserted one at each end, direcUy opposite each other. 
prived of by the crops, in this way an equilibrium can be es The cylinder is then set in motion to see whether it is more 
tabli shed, and the farm can never be exhausted. In most in- or less out of balance than before the insertion of the spikes, 
stances the ail', the water, and the rocks will furn ish us all the positions of which are chauged until th e cylinder r uns 
that we need if we only know how to manipUlate them and without shaking. He says tll is  sometimes involves a number 
make them do our bidding. of experiments, but he always succeeds in getting them to 

The saying of Benjamin Franklin is still true : " Every man run steady, and this he does on a bench that can be shaken 
has a gold mine on his own farm, and that lits only plow easily 9Y the hand 

' 
deep." We have no doubt a cylinder can be balanced in this way, 

.. - .. but it seems a very slow and unmechanical method. The 
C OIlllllon-Sellse Chairs. revolving of the cylinder to see whether it has lost or gained 

The above quaint f'xpression is used in the headin g of a in balance cannot be called a very scientific· method of test, 
circular before us, advertising a class of old-fashioned easy if indeed it deserves the name of test at all. Mr. Jacobi's 
chairs, mall ufact ured on a large scale, by F. A. SinclaIr, at method, on the contrary, not only determines that the cylin
Mottville, Onondaga Co., N. Y. der is out of balance, but at once indicates the point to add 

As applied , the title is most appropriate, for we have not weight in order to correct the inaccuracy, in accordance with 
seen, since tb e days of our grandmother, chairs combining scientific principle S. The one is mere " cut and try," the 
so much stre ogt b. and comfort as the articles to which it 1'e- other proceeds directly to the object in view. 
fers. The seats are com posed of woven splints of ash, and the Mr. Phillip Strickler, who claims to have had a long ex
frames are made of hard wood, firmly secured together. A perience in balaneing cylinders and runner millstones, uses 
variety of patterns Lre made and sold under appropriate the steel bars for balancing cylinders, balancing successively 
names, " Union Arm Chair," " Old Puritan," " Grandmothers' each head as it is p ut on the shaft. Then if it is to be lagged 
Rockers," etc. The largest size contains nearly as m uch tim- with staves of wood or metal , he centers each on the edges, 
her as we have Been used by some speculators in constructing and balances them endwise separately on pivot centers. Then 
Slllall houses in the vicinity of this city. he places them on the heads in exactly the order th ey are to 

For watering-place hotels and piazzas ill the country, we remain, and balances the whole on the steel bars, distributing 
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the counterpoising weight along the light side, not concen
trating it at a single point . 

We know this lllethod will secure a good balance, but it is 
positively essential that everything should be complete before 
balancing, and no alteration made afterward. Mr. Strickler's 
method of balancing runner millstones will be found with 
diagrams in our next issue. We also publish another letter 
on the subj ect of balancing in our correspondence columns 
this week. 

The subject is one of the highest practical importance, and 
its full discussion is very desirable. 

. _  .. 

FAIR OF THE AMERICAN INSTITUTE. 

We found, at our last visit, that notwithstanding the Fair 
has been now opened three weeks, still active preparations for 
the opening were still in progress. The shafting is not all 
running, and there is not steam power enough furnished by 
the boilers to run such machinery as is  ready to run at any 
proper degree of speed. We, however, give this week brief 
notices of such machines as were present, and of which we 
were able to get some information. There are only three in
closures of 

MACHINISTS' TOOLS. 
L�cius W. Pond, of 98 Liberty street, New York, shows a 

fine collection, consisting of one 22-inch lathe with compound 
rest and cross feed, very strong and powerful ; one 32-inch 
planer-a four-tun machine ; one 22-inch planer-1 i-tun ma
chine, and one upright drill press. Mr. Pond has, within the 
last t wo years, completely re-organized his establishment, and 
now uses entirely new patterns, which give greater power 
and simplicity to the well-known and highly-appreciated 
tools vf his manufacture. The old Jersey City Locomotive 
Works . have recently been re·fitted and supplied throughout 
with Mr. Pond's tools malie after these new patterns. The 
patterns of his lathes have been changed so as to give in
creased size to the parts which receive strain, and they are in 
all respects excellent tools. The 32-inch planer is very heavy 
and powerful, and both it and the smaller one alluded to, run 
with great smoothness of action. By using a simple train of 
cut gears and racks to drive the tables of his planers, Mr. 
Pond does away with stud gears ordinarily used with single 
belts, and is enabled to increase backing speed at pleasure. 
This collection of tools will not fail to please all mechanics 
who examine them. 

The New York Steam Engine Company, 126 and 128 Cham
bers street, New York, exhibit one 20-in. planer, one 32-in. lathe, 
two drill presses, one car wheel boring machine, a machine 
for turning nuts, one shaping macbine, one slotting machine, 
and a punching press. These are all fine tools, but the 
punching press shown is perhaps the most liI.oticeable feature 
of the collection. 

George W. Moore, of Worcester, Mass., shows in connec
tion with the tools in this inclosure, a simple and useful 
gage t,o turn bevels of gears to agree with the drawing. 

The Union Vise Company, 80 Milk street, Boston, Mass., 
exhibit two beautiful milling machines of different sizes, evi
dently both excellent tools. They also sho w  a universal 
head for mi lling machine or planer by which spur and bevel 
gears can be cut, or work held upon an arbor or chuck can be 
milled at any angle, and in almost any position. They also 
show a machine for cutting spirals, either straight or conical, 
right or left hand, and of almost any pitch, the changes being 
m ade by the ordinary gears of an engine lathe. They show 
lastly the James Ross Steam Permeator or oil and tallow cup 
for lubricating the valves and cylinders of steam engines. 
They are beautifully designed and finisbed, and rank among 
the best of this class of devices. 

Cowin & John son, of Lambertville, N. J .• exhibit a univer
sal lathe chuck, of peculiar construction, in which a socket 
wrench applied to one end of a worm shaft causes the jaws to 
simultaneously and firmly grasp the work. The working 
parts of this chuck are all covered, so as to be out of the reach 
of dirt, chips, etc., which often interfere with the action of 
chucks of this class. 

PUMPS AND BLOWERS. 

Knowles & Sibley, of 126 Liberty street, New York, exhibit 
various sizes of the Knowles Patent Steam Pump. This 
pump has neither cranks nor fly wheels. The main steam 
valve of the pump is not a rotary valve, but is an ordinary 
fiat slide valve. The slight rotary m,otion given the valve 
rod simply puts-the valve in a position to be driven horizon
tally on its seat. The steam cylinders are fitted with spring 
ring packing, with screws and springs, for proper adjust
ment. The water cylinders are fitted with composition heads 
and rings, adj ustable by screws, or with leather rings or a 
patent fibrous head, according to the nature of the work re
quired. All the joints are ground to fit, and require no pack
ing. Tbe glands and piston rods are solid composition. 
The valve seats are composition, and the valves, either rubber 
or metal, are very durable, and are placed in the pump so as 
to be easily acceesible, and in the larger sizes, for fire or mar
ine purposes, are got at immediately without removing any 
nuts or bolts. 

J. H. A. Gerricke, 169 Broadway, New York, exhibits a tur
binate force pump. It consists of a wheel case containing a 
turbinate wheel secured to shaft, and having vanes or pad
dles of diffdrent lengths at its curved periphery, which are 
bent at their discharge ends, closely fitting tlie space between 
it and the case, withiu which it revolves without touching. 
In the end of the wheel is an anti-friction pin (used in the 
vertical pumps) which revolves in a female step, secured in 
the case. An upper chamber contains anti-friction partitions 
and a bottom plate which withholds the weight of the water 
from the wheel. 
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The Valley Machine Company exhibit a bucket and plunger 

steam pump, being a vertical steam pump composed of the 
parts of a simple slide valve and eccentric steam engine at
tached in a novel and compact manner to a bucket and 
plunger pump that discharges water at both Etrokes of the 
piston. The water valves, which are of either metal or rub
ber, are placed in such position that access can be had to 
them by the simple removal of one bolt and without disturb· 
ing any of the pipes ; the bearing surfaces subj ect to wear are 
either lined with Babbitt metal or fitted up with adjustable 
boxes, so that the wear can be taken up easily, or the bear
ings replaced at very little expense. These pumps are made 
by special machinery, and with uniformity of workmanship, 
which allows of any part being quickly and cheaply replaced 
when worn out or broken by accident. 

The Woodward Steam Pump Manufacturing Company, 76, 
78, and 80 Center street, New York, show a fine line'of their 
pumps. These pumps are so widely known, and their 
reputation is  so well established that we may pass them with
out further comment. 

Charles B. Hardick, 23 Adams street, Brooklyn, exhibits 
several sizes of the Niagara Steam Pump. The valves of 
this pump may be removed by simply unscrewing a single 
nut, and any carpenter can make in a few minutes a set of 
valves for it of wood if the original ones should give out. 

William D. Andrews & Brother, 44 Water street, New 
York, exhibit one central discharge centrifugal pump and one 
antifriction centrifugal pump. These pumps have long been 
before the American public, and are well known as most 
effective machines of their class. 

George W. Nye, of Monmouth, Ill ., exhibits a steam vacuum 
pump, the details of the construction of which we could not 
obtain. 

The Rahway Manufacturing Co. exhibit one of Clark's 
Multiplying Pressure Fan Blowers. This powerful blower 
produces great intensity of blast with slow speed. Its eon
struction is extremely simple, but comprises some nictl scien
tific and mechanicali principles. For full description and 
engraving of this blower, the reader is referred to page 183, 
Vol. XXII., of the SCIENTIFIC AMERICAN. 

HOISTING MACHINEs. 

A l!umber of these machines are on exhibition. Otis, Bros. 
& Co. show one of their hotel elevators by a working model 
of exquisite finish.  In this elevator is comprised an automatic 
clutching apparatus, which prevents any descent of the car 
should the ropes break. Should a trunk projecting into the 
way of the elevator from any of the floors interfere with the 
descent of the car, brakes are automatically applied, and the 
steam is cut off ; the car then stops, and the obstruction may 
be removed without damage. 

Merrick & Son's improved hoisting apparatus, with Seller's 
attachment, is shown by Solon Farrar, 212 Grand street, New 
York. The platform of this elevator is secured from falling 
by gravity pawls which act automatically upon breakage of 
the ropes. 

Wm . D. Andrews & Bro. exhibit a friction-grooved hoisting 
machine and portable engine combmed. This is a fine power
ful machine, running without noise, aud the speed of which 
can be changed instantaneously. 

F. P. Canfield, 71 Sudbury street, Boston, Mass.,  sho ws a 
self-hoisting machine, with a bell· crank lever brake operated 
by the hoisting rope. 

Hinton & Furney Bros., 552, 554, and 556 West Twenty
seventh street, New York, show what they style the " Epicy
cloidal " hoisting machine, employing a peculiar mechanical 
movement by which, with a gear six inches in diameter, the 
same speed, and also, it is claimed, greater strength are at· 
tained than in the old method, with a gear eight feet in dia
meter. The machine does not recoil or run back, as in the 
old method. Hence safety pawls are dispensed with. The 
gears, which are only two in number, are covered from dirt 
and liability to accident, either to themselves or the work
ingmbn. Pulley blocks are dispened with, as the proper speed 
is obtained by the gear without their use. lience, stronger 
but shorter ropes are employed. 

C. H. Delamater, foot of West 'l'hirteenth street, New York, 
shows one of Bacon's hoisting engines. This machine was 
described on page 120, current volume. 

WOOD-WORKING MACHINERY. 

The display in this department, though fair, is not equal 
to that made last year. 

John B. Schenck, 118 Liberty street, New York, exhibit 
one of his large " Schenck Woodworth " planers. This ma
chine is so well known to our readers that we need not de
scribe it. 
�; R. Ball " Co., of Worcester, Mass., exhibit the Russ Moni
tor Molding Machine, a very fine machine, capable of doing 
a great variety of excellent work. They also show a very 
ingenious and excellent hub'mortising machine, a hand bor· 
ing machine, and a blind· slat tenoning machine. 

H. B. Smith, of Smithville, N. J., displays a mold ing ma
chine, a combined molding, planing, and matching machine, 
very fine, a heavy resawing machine, also very fine, a self
operating blind-stile boring machine, and a mortising rna. 
chine. All these machines will well repay inspection. 

J.  T. Plass, of 202 an d 204 East Twenty-ninth street, New 
York, exhibits the safety band saw, illustrated and described 
on page 129, Vol., XXI., of the SCIENTIFIC AMERICAN. 'fhe 
breaking of the saw on this machine does not endanger the 
operator. 

First & Pryibil, 452, 454, and 456 Tenth avenue, New York, 
show a splendid band-saw machine m ade to i§'aw bevel as well 
as straight. This is effected by moving the upper wheel 
sideways, without even taking off the saw or stopping the 
machine. The table, which works on a /llide, is perfectly 

p 
level, and connected � a lever, which again is connected 
with the upper sideway slide, being a radius from the center 
of lower shaft ; the whole is moved by a screw. 

C. B. Rogers & Co., of Norwich, Conn., also exhibit a very 
compact and strong band·sawing machine. 

A very fine and simple jig-saw is shown by Thos. Conuell, 
Birmingham, Conn. The saw is strained between two leather 
straps which run over two small pulleys. The end s of the 
straps remote from the saw are connected by straining wires 
to another strap which runs over another tightening pulley 
at the sidl' of the machine. No cross-heads are employed, 
and the saw has a positive motion. It runs very rapidly, and 
some excellent specimens of work performed on it may be 
seen, which will reward the examination of the curious. 

Close beside the latter machine stands Beach's Scroll Saw, 
illustrated and described on page 63, current volume of this 
j ournal. It is hard to say which of thfse saws is the superior 
one, and we shall leave it for the j udges to decide this ques· 
tion. They are hoth well worth the examination of all who 
are interested in wood working. 

A circular wood-working machine, shown by A. Wood, of 
Far Rockaway, N. Y., is a hand machine of great power, b ut 
which may be driven by other power if desired. It is de
signed to supply joiners and cabinet·makers with a cheap 
and effective machine that could be economically employed 
in expeditiously sawing boards, and in rabbeting, grooving, 
sash·:;,ticking, etc. 

An :ingenious machine for shaving barrel hoops is shown 
by A. McAlpine, of Pitt�tou, Pa. It will shave either straight 
or crooked hoops with great rapidity and uniformity. The 
machine is exceedingly simple, and well worth an examina
tion from visitors. 

.. _  .. 
Danger :frOID Tobacco. 

A writer in the London Spectator has taken some pains to 
point out what he believes to be " the true danger of tobac
co." After adverting to the general use of this weed, which 
might, he alleges, be considered a harmless luxury but for 
one exceptional fact, he asks : " Has not tobacco a property 
belonging to very few substances, which makes its use ex
ceptionally dangerous-the property, when administered in 
an overdose, of effecting some permanent change, probably in 
the spinal cord, which renders the victim forever after liable 
to injury from the minutest dose ?" 

Three cases are quoted from Dr. Druben's work on tobacco 
as pointing to the real danger arising from its use. The first 
case was that of a lawyer, thirty years of age, of athletic 
frame, who for five years had shown symptoms of a spinal 
affection , which had resisted all remedies. On the recommen· 
dation of Dr. Druben this person gave up the use of tobacco, 
in which he had indulged to excess. The result was that 
all the symptoms disappeared, as if by enchantment, and at 
the end of one month the cure was complete." The restora
tion to health lasted for some time, and until one day, dining 
with the doctor, he indulged himself, contrary to the earnest 
remonstrance of the former, in a cigar. No sooner had he 
finished the second one than he felt that all his old sensa
tions had returned. Warned by this decisive intimation, the 
gentleman henceforth entirely gave up his cigar, took tonics 
for a month, and has ever since enjoyed excellent health. 

The second case was that of a person who felt his energies 
declining, lost his appetite, and only found comfort in smok
ing very strong cigars. He complained of acute pain in the 
region of his �tomach every afternoon, which only ceased at 
night, trembling of the limbs, palpitation, and sometimes 
sickness. On his relinquishing the use of tobaceo for one 
month all the symptoms disappeared ; but preferring the 
pleasure from tobacco to health, he resumed its use, and had 
in return a renewal of all his pains. 

In the third case the patient, aged forty-five years, extreme
ly sober and very regular in all his habits, was troubled by 
the premonitory sy mptoms of melancholy mania. He was 
perfectly aware of his hallucinations, but could not escape 
them. After two or three weeks' m edical treatment, during 
which he felt no desire to use tobacco, these symptoms passed 
away, but they returnl'd as soon as he resumed his cigar. 
Admonished by this experience he renounced tobacco entire
ly, and /rom that day has had no recurrence of the symp" 
toms. 

Other cases of a similar character are brought under the 
notice of physicians. The most d etermined devotee of tobac
co who takes an overdose, or uses a much largei- quantity 
t.han usual. will suffer more or less severely, aud Uot only at 
the time, but at intervals afterwards, if the effects of the com
mon dose be not carried off as rapidly as usual. 

A more enlarged view of the deleterious effects of tobacco 
on the human system would lead to a great extension of the 
list of what the London writer chooses to call exceptional 
cases. It would be found that the stomach, the heart, and 
the lungs and the different senses are all made to suffer, and 
to become sadly deranged in their allotted offic es by the pro 
longed and not always by the excessive use of tobacco. In 
minor degree the cases of interference with good and pleas
ant feelings from the constant use of tobacco are legion, and 
should make us modify not a little the word " harmless lux
ury," as applied to the general use of this weed. It is indeed 
a luxury, but it is a luxury for which the indulger has to 
pay very high taxes in addition to those levied by the inter
nal reyenue laws. 

The writer in the Spectator is disposed to lay down as an 
axiom that men of highly strung, sensitive, nervous organi. 
zations, and men who habitually eat little, are better without 
tobacco. He adds the wholesome advice to all sufferers from 
tobacco that " there is no remedy whatever except total ab
stinence. If the mischief has once been done, one cigar or 
one pinch of snuff is as bad as a hundred." 
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Some persons can give up the practice at once, as we have 

known in the case of a printer, who, on being assured by hi 
physician that he would be better without his quid, took it 
out of his mouth, and exclaiming, " There it goes !" threw i t  
i n  the fire. Years passed on, and this m an persisted i n  his 
abstinence, much, as he alleged, to his gain in increased 
strength and readiness to work. In other cases we have 
known men of strong religious convictions, and who, from 
th e injury done to their health, conscientiously believed it to 
be their duty to desist from the use of tobacco, struggle long 
and hard before they triumphed over the enslaving habit . 

--------�.�.�.��-------
Nails Cor Out-door Work. 

Every one is familiar, says the American BuildlYl', with the 
fact that a piece of rusty iron, wrapped in cotton or linen 
cloth, soon destroys the texture of the fabric. A rusty nail, 
for example, if laid upon a few rags, will soon produce large 
holes in them, or it will, at least, render every point it touches 
so rotten that the cloth will readily fall to pieces at these 
points, and holes will be produced by the slightest hard 
usage. 

Iron, during the proce.ss of rusting, tends to destroy any 
vegetable fiber with which it may be in contact. This ex
plains, to a certain extent, the rapid destruction of the wood 
that surrounds the nails used in out-door work, whereby the 
nail is soon left III a hole much larger than itself, and all 
power of adhesion is lost. Part of this effect is, no doubt, 
due to the action of air and water, which creep along the 
surface of the nail by capillary attraction, and tend to pro
duce rottenness in the wood as well as oxidation in the nail. 
But when we compare an old nail hole with a similar hole 
that has been exposed during an equal time, but filled with 
a wooden pin instead o f  an iron nail, we find the wood sur
rounding the wooden pin has suffered least, and we may, 
therefore, fairly attribute a destructive action to the rusting 
of the iron. It might, at first sight, be . supposed that, as the 
oxide of iron is more bulky than the pure iron, the hole would 
be filled more tightly and the nail held more firmly to its 
place. But, although this effect is produced in the first in
stance, yet the o estruction of the woody fiber aud the pulver
ization of the oxide soon overbalance it, and the nail becomes 
loose. Of course, the iron itself is also destroyed, its 
strength being diminished, and we have, therefore, a double 
incentive for preventing or diminishing the action we have 
described. 

The only way to prevent this action is to cover the nail 
with some substance that will prevent oxidation. This might 
be done by tinning, as is common with carpet.tacks. Coating 
them with oil or tallow would be efficient if the act of driving 
did not remove protecting matter entirely from a large por
tion of the surface . But, even then, it will be found that the 
oil or fat is stripped off the point, and gathered about tho 
head in such a way as to prevent the entrance of air and 
moisture into the hole. The most efficient way to coat nails 
with grease is to heat them to a point sufficient to cause the 
grease to smoke, and then pour the grease over them, stirring 
them about in a pot or other vessel. When the nails are hot, 
the melted grease wil l attach itself to them more firmly than 
it would have done if they were cold-indeed, so firmly that 
it will require actual abrasion of the metal to separate it. 

In erecting fences, laying plank or board sidewalks, and 
the like, it becomes an important matter to secure the nails 
against the influence we have mentioned, and yet the work 
must be done rapidly and cheaply. Nails may be readily p re
pared as described, or they may be- simply dipped in oil or 
paint at the moment when they are driven in. In cases 
where it is not advi sable to paint the whole fence, it is a 
good plan to touch the head of every nail with a brush 
dipped in oil or paint of' the same color as of old wood. 

.. _ .. 
Nils Ericsson. 

It is with great regret we notice an announcement of the 
death of Nils Ericsson,�the greatest engineer Sweden ever pos· 
sessed. Nils Ericsson, Who was born in;the year 1802, was the 
son of Olaf Ericsson, an iron master of Langbanshyttan, and 
he was the dder brother of Captain john Ericsson, the cele
brated engineer, who has achieVed sO great a name on both 
aides of the Atlantic. Duriug his lifetime Nils Ericsson re 
ceived many honors at the hands of his Government ; but it 
is not for them, but for his executed works, and his labors to 
promote the prosperity of his country, that his name will be 
rememoered by the people of S weden. It was to his skill 
and energy that the construction of the system of State rail
ways in Sweden was mainly due, and among the many im
portant works carried , out by%him we may mention the 
reconstruction of the celebrated Trollhatte canal, the dock s at 
Stockholm, and the canal between Saimen and the Gulf of 
Finland.-Jl}ngineering. 

----------.�-.. ��----------
New Machinery. 

In one of the mills in Lowell, where the new systbm of 
cotton picking is said to have been reduced to less than it 
mills per pound on the amount of cloth produced, and the 
work at the same time very much improved. This improve
ment is being introduced into Lowell, Fall River, and other 
places. By actual test two of these machines will take the 
place of one Creighton opener and four English lappers of 
t wo beaters each, taking out more dirt than the five machines 
combined, and leaves the cotton in better condition. For 
small mills that are now using an opener and two lappers of 
the ordinary kind (breaker and finisher), one of these ma
chines, it is said, will do the work of the three in a much bet
ter manner. The laps when finished (ready for the card) are 
so even that they only vary a quarter of an ounce to the 
yard. Cotton manufacturers and insurance agents will do 
well to investigate this system, of which R. Kitson, of Lowell, 
is the patentee.-Oommerciat Bulletin. 
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Arrangement and Maintenan ce oC Batteries. I STEEL TYPES FOR TYPOGRAPHICAL USE.-By an in genious I The quantity of electricity whi ch exi sts in the form of' a ' mechan ical cor.trivance, not unlike that in use for makin g 
current upon a gIven length, SIze, and quality of wire, is pro� , nai l s, previously soften'ld steel wire is converted into ty pes '  The Chargefor In8ertlon under thi8 head i8 One Dollar a Line. {f the Notice 

�u�htt�� tnul �tr�ll'mtl, 
----

portional to the Dum ber of cells in the battery ; for, while the i which are afterwards hardened. .With a sin gle machine Ilnd exceed Four Line .• , One Dollar and a Hal/per Line will be chaaged. 

q uantity of electricity produced by a battery is proportional a one-horse power steam engine it i� said in an English j our- Pattern Molding Letters to put on patterns of castings. Whole. 
to the amount of zinc decomposed in each cell, and is no nal 35,000 types can he made in twelve hours, while the sale and retail, by H. W. Kni ght, Seneca Falls, �. Y . 
greater in a battery of one h undred cplls than in any one types thus made arb of a superior finish, and ch eaper, also, Propeller Engine Cylinders, 28 inches square, for sale cheap , 
single element of that one hundred cells, the electro-motive on accollnt of the less expense of the steel as compared ' w ith by paniel W. Richards & Co. ,  92 Mangin st. ,  New Y ork. 
force which is required to overcome the resistan ce of the con- the ordinary type metal (usually an alloy of antimony and Foundery Cran es, ten and fifteen tllns capacity, wanted_ Ad
ductors, or to force the quantity generated by a single cell lead, in the proportion of one part of antimony to four of dress Box 2,348, Postoffice. 

through the wire, increases with every additional cell . l ead, with a very small quantity of copper, the latter being The Oil Cups and Lubricators manufactured by H. Moore, 41 
. Center st .. arB the most siruple.  durable,  and perfect. Send for circular. 'fhe quantity of clectricity existing in the form of a current usually present in sufficient quantity in what is termed hard M lead). etallic Pattern Letters for putting on patterns for castin!!'s, upon a telc:·graph wire from a given number of battery cells, etc.; also,  engraved plates for numbering church pews, etc. Alle�o & is inversely proportional to the resistance of the wire, relays, - - - Brim, Seneca Falls, N. Y, 

and battery. To summarize : The electro-motIve force bein g ARITIIMETICAL.-Any number of figure" you may wish to Parties West of Harrisburg, Pa. ,who can influeuce trade with 
constant, the quaLtity of electricity which flows through m ultiply by 5 will give the same result if divided by 2-a Manufacturers, and are deslrons of se curing ,agen cies for the celebrated 
any circuit is inversely proportional to the resistance_ much quicker operation ; but you must remember to annex a " W. H. Tupper & Co. Furnace Grates," arc requested to correspond Im-

The r�sistance being constant, the quantity of electricity cipher to the answer when there is no remainder, and when m e diately with the Western Controlers ;W. c.  Chlld s & Co.,  PIttsb urgh .Pa 
Grates tested for seven years, and indorsed by the most prominent m anuwh ich flows through any circuit is directly proportional to there is a remainder, whatever it may be, annex a .  5 to the facturers throughout the country. See Circular. Delivered free of freight. 

tho electro-motive lorce. · answer. Multiply 464 by 5, and the answer will be 2,320 ; A good Patent Salesman wanted to sell rights for the best G as 
It is evid ent fr'lm the above considerations that the n umber divide the same by 2, and you have 232,  and as there is no Machine invented. Full p artICulars by calling on or ad dressin g C. F 

of cells employed in a battery for working a tele�raph wire remainder, you add a cipher. Now take S50-multiply by 5, Dunderdale, 90 Wall st . .  New York city. 
should be strictly proportional to the resistance of the wire tbe answer is 1 ,795 ; on dividin g tbis by 2 there is 179 . and a Stager's Automatic Boiler Flleder. The water is kept at j ust 
and relays, If a battery of a certatn number of cells is em- remainder ; you therefore place a 5 at the end of the line, the right hlght b y  the filling and emptying o f a tub e .  For Rip:hts ana 

d h 1 1 79 M achines apply to J. B. Smith, 417 Broadway, Mllwaukee, Wis . ployed to work several wires, the resistances of all the cir- an t e resu t is again , 5. Foundery Cranes,thirty tuns capacity ,for sale cheap. Address cuits sho.ud be approximately the same ; for if a wire on e _ _ _ Postoffice Box 2.348. 
hundred m iles long is attached to a battery which supplie s IT is stated tbat an average Egyptian can see nothing dis- Send to H. Moore, 41 Center st., for Circulars of the best self-another wire of twice the length, the shorter wire will have tinctly at a distance of more than 500 y ards, and has no acute, closing aad compression faucets, water-closet volve" etc. 
twice the quantity of current tbat th e longer wire receives. ness in detecting an obj ect within as many feet. A recent Send prices and pamphlets of all kinds of wood working ma
If, th erefore, the electro-motive force of the battery is suffi- traveler says that when the railway was constructed the ut- chinery to A. J. Williams,  Madison, Ga. 
cient to work the longer wire, it is twi ce as great 'as the most difficulty was found in procurmg men capable of seeing Manufacturers as well as Owners of Buildings would d o well, 
shorter wire requires, and the surplus strength is wasted . In or recognizing the difference between signals only a hundred b efore pnrchaslng their paints, to read the advertisement of the Averill 

- . h 1 th f . f th ' t f Chemical Paint C o . ,  In this number. 
. 

estllllatln g t e eng 0 a WIre, 0 course e resls ances 0 yards off. Many can didates came, but few passed th e test. 
the relay s m ust be in cluded, and the size and conditic.n of One man was nearly p assed, but tbe engineer was not quite Silver Medal Machinery Lathes, Presses, Engines, all ll inds of 
th ' 't d t' 't I - d d light machines, dies, models, etc.,  by John Dane, Jr., N ewark, N. J . e WIre, or I s con Ile IVI y, proper y conSI ere . satisfied that the fellow had not been " making good shots" 

h f Peck's patent drop press. For circulars, address the sole man-Applying th e forpgoing principlts, the strengt 0 current at the COl01S. So he held up his hat at 150 yards, and the ufacturers. Milo Peck & Co.,  New Haven. Ct. upon eacb of tbe following wIres when supplied from separate hapless signalman pronounced it to be " the red fla!!'." M Il h - i sto e Dressing Diamond Machine-Simple, cffective, du-batteries of 50 cells each, will be found as stated in the �'ighth _ _  _ • - rable_ For description of the ab ove see SCientific American, Nov. 27th , column . When all the wires are supplied from one ba,ttery 1869. Also ,  Glazier's Diamonds. John Dicki nson. 64 Nassau st .. N. Y. THE Hoosac Tunn el, during last month, advanced 150 feet of 50 cells the strength of current upon each will b�, as stated For foot· power engine lathes address Bradner& Co.,Newark.N.J . 
in the ninth column .  a t  the east end, and 112 at the ,west. The central shaft 

reaca.ed the grade of the tunnel August 13, and a force was 
employed during the remainder oi tbe m�nth in trimming 
pouches of rock and putting in new timbers and machinery_ 

Peteler Portable R. R. Co., contractors, graders. See adv'ment. 
For Am. Twist Drill Co.'s Patent Grinders,and other fine tools, 

address J. W. Storrs & C o . ,  252 Broadway, New Y ork. 
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The problem of working the twdvc wires from one battery 
is a case of bra,nch circuits ,  and th e qu, :st ion is, What is tbe 
joint or cumbin�d resi.stl1nce of tlw twelve branches ? This 
will readi ly be found to be 11 0= 337,384. If now we add to 
this tho common resistance 0 , the ba ttery R= 50, the total 
resistance of the circuit will be R + R= 387,384, and the 
strf.'n gth of current flowin g th rough the b:lttery , or generated 
by it, w ill bt· S=-lIP,P:Pll\= 129·0709. Now, this strength of 
current divides itself among th e twelve branches in propor
tion to their several conductivitie�, as exhibiJ,ed in the sixth 
col umu (conductivity is rer-iprocal of resistance, thus 1 0 3 0 0 
= '000094.33)_ 

If the resista,nce of the battery were less than 50. the 
strt:nll,'ths of current in the l a,st col umn would approach more 
nt'a rl y to those in the ei ghth column ; but, Oll the contrary, 
were the resi stance of the battery more tban 50, the strengths 
of cnrrent upon the wires supplied from a common battEry 
would dppart more widely from thosc supplied by separate 
batt('ries of 1,he �ame elEctro-motive force.-George S. Prescott 

in the Journal of the lHegraph_ 

Use Cor Blast F urnace Slags. 
We b ave published several articles on this subj ect, givin g 

an account of the manufacture of cbemical salts, cements , 
pavements, and the like, from what has always been a waste 
material, and now hear of the proposi t.ion to cast the cinder 
from the furnaces int'l slabs, garden rollers, posta, pillars, and 
so forth. In certain m.;tallurgical operations these articldS 
can be made to resemble porphyry. In some parts of Germa
ny the slag is cast in molds, and is at first used by the work
men for cookin g and heating purposes, ar d afterward s for 
building houses and walls. ' ['he prospect is fatr of furnace 
slags becom ing valuable for many purposes. 

-----.... _ .  
Professor Huxley's A d dress BeCore the British 

A s s o ciation. 

- - .. 
WE are i ndebt �d to James R. Smedburg, C. E., of the San 

Franci,co (Cal.) Gas Works, for a copy of the Engineers' In
dex to the London JOU1'nal of Gas Lif}hting, covering the first 
seventeen v olumes of that valuable pUblication. This Index 
will be of great value to all who are interested in the science 
and laws ot gas engineeling. 

------------. � ... �---------
Two thousand of Krupp's workmen are said to b ave enlist-

ed in th e German army. Krupp's guns are also in the same 
army, and are giving good reports. 

NEW BOOKS AND PUBLICATION S, 

A PR A CTICAL 'TREATISE ON SOLUBLE OR WATER GLASS, 
Silicates of Soda, and Potash for Silicifying Stones, 
Mortar, Concrete, and Hydraulic Lime, Rendering Wood 
and Timber Fire and Dry Rot Proof. etc .. with Hundreds 
of Recipes for Soap, Cements, Paints, and Whitewashes, 
Railroad Sleepers . 'W ooden Pavements, Shingles, etc. 
BJ Dr. Lewis l?euchtwanger, Chemist, and Mineralogist. 
Concluded with va rious Essays on the Origin and Func
tions of Carbonic Acid, Limestones. Alkalies, and Silica ; 
and a Complete Guide for Manufacturing Plain and Col
ored Glass. With several W ood-cuts. New York : 
Published by L. and J. W. Feuchtwanger, 55 (Jedar 
street. 

It will b e  seen b y  this title that a great variety of practical subj ects are 
discussed b y  the auth o r ,  who Is  well known as a man thoroughly posted in 
these and cognate matters , and also as the author of a valuable treatise on 
gems.  The author was the first to i n trod uce the use 01" soluble glass to 
the American public, and has devoted m u ch time in experiments with it . 
Whoever reads the book will not be disap pointed in finding much Informa
tion on p Oints not generally well understood in this country. An extract 
from the work win be found in another column .  
T H E  CANADIAN ILLUSTRATED NEWS. 

" 507 Mechanical Movements." -No Mechanic or Inventor can 
afford to be without The Illustrated Book of 507 Mechanical Movements . 
They will find in itjnst what they require-what they can find nowhere else . 
Price $1. By man, $1'12. Address Theo_ Tusch, 87 Park Row, New York 

Pictures for the Drawing Room.-Prang's " Lake George," 
h West POint," U Joy of Autumn," U Prairie Flowers," Just Issued .  Sold 
In all Art Stores. 

Roofing Materials, House Sheathing. Roofing Felts, & Psints, 
full directions for applying. Mica ROOfing Co., 'iS Maiden Lane,Ncw York . 

Edging or Profiling Machines, haVing a valuable improve
ment in device for cut tIng " formers ;" superior shaping, die sinking. 
spindle and cntter p:rlnding machines are made by the Pratt & Whitney 
Company, Hartford, Conn. 

Parties having patented or other machines which they desire 
to have m anufactured , can have it done at very low ratest in wood or 
Iron. (facilitIes ample) , by the Diamond Mill M'f'g C o . ,  CinCinnati, Ohi o .  

The paper that meets the eye ot manutacturers throughout the 
United states-Boston Bulletin . 14'00 a year. Advertisements 17c.  a Hne . 

A New Waltham Watch, made especially for R.ailroad Men 
and Englneers,ls fully described In Howard & Co.'s Price List of Waltham 
Watches. Every one Interested should send for a copy, w hich w!ll be 
malled to any address free.  Address Howard & Co. ,  785 Broadway, N. Y. 

Building Felt (no tar) for inside & out. C .. J.  Fay,Camden, N. J . 
See advertisement of New Work on " Soluble Glass," pub

Hshed by L.& J. W .Fenchtwanger,55 Cedar st. ,N.Y. Price $3' 20,mailed fre e .  
Pumping Water without Labor or Cost, for railroads, hotels, 

h onses, cheese factories, stock fields, drainage,  and irrigation by Onr self
regnlatlng wlnd·mm. Strong and well tested. Con. Wlndm!l1 C o . ,  No. G 
College Place, New York. 

Steam Gages, thoroughly made, no rubber or other packing . 
Address E. H. Ashcroft, Boston , Mass. 

Self-testing Steam Gages. E. H. Ashcroft, Boston, Mass. 
Screw Wrenohes.-The Best Monkey Wrenches are made by 

Collins & C o .  All Hardware dealers have them. Ask for C ollins Wrench. 
Profitable Canvassin g.-"Universal Sharpener," for Table Cut

lery and Scissors. A correctly b eveled edge can be obtamed. See Adv't _ 
Blind Stile Mortising and Boring Machine, tor Car or House 

This excellent weekly p eriodical , which is ab out tho si ze of the SCIEN- BUnds, fixed or rolling Blats. M artin Buck, Agent. J,ebanon , N. H. 
TIFIp AMERIOAN and other cUl-r,' n t  illustrntcd papers,  now eo�es to us Builders-See A. J. Bicknell's advertisement on outside page .  
gr estly improved In i t s  style of i. iu" t rations . O u r  Canadian cotemp orary The best selected assortment of Patellt Rights in the United h as from the first exhibited a comm e n d ahle ,plrit of enterprise in the pro- States for sale by E . h. Rob erts & C o . , 15 Wall st .. New York. See adver-
duction of all irs engravings by the photog-rap hie process, and now, b y  tisement headed Patentees. Sales m a d e  on Commission. 
the recent introdnction of improved steam presscs,  it Is enabled to print Best Boiler. tube cleaner-A. H. & M. Morse, Franklin, Mass. 
its phoio/l:raphie pictnres as q'lickly and in almost as good style, as the or- For Sale or to Lease-A never-failing water-power at Ellen� dill.ary han d-cut w o o d  engravings .  We have seen:"some admirable specl- ville,  N. Y . . X mile from depot of the Ellenv1lle Br�nch N. Y. and O. Mldmens of prin te d  p hotographs from nature done b y  the same method as that l

t
a
l' cl':l�:' �ilg�e�s 'ffilic�w�P,'il'h�I�r.:, g�;;.s �06�.�Wt,n bg�t��I

,IN.\�r full p aremployed for the illustrations of the Canadian News, n a mely, Leggo's pro-
cess, of M ontreal. The p ublisher of the Canadian fllu8tr'ated News Is Mr . " Your $50 Foot Lathes ' are worth $75." Good news for all. 
George E .  Desb arats, a practical printer of much ex p erience , ab1llty, and At your door. Catalogues Free. N. H.  BaldWin, Laconia, N. H. 
enterprise .  The credit  of e.tabUshinp: a weekly newspaper, profusely and The Best Hand Shears and Punches for metal work, as well 
regularly illnstrated by photographic plates, b elongs to Canada. There Is ffret�'i,.e�
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L �:i!g�"J: ���h�st�;'�a��: no other paper like it In the world, that we know of. The Leggo process Office, 98 Liberty .t. ,  New York. 

above alluded to:was some time ago fully describ ed In the SCIENTIFIO One 60-Horse Locomotive Boiler, used 5 mos., $1.200. Ma
AlIERI�N. chinery from two 500-tnn propellers, and two Martin boilers very low .  

Inventions Patented I n  England b y  Americans. 
[ Compiled from the " J onrnal of the Commissioners 0r Patents_"] 

PROVISIONAL PROTECTION FOR SIX MONTHS. 

1,431.-LoOM8 MID SnUTTLEs . -H. E .  Towle, New York City. May, 18, 
1870 . 

2,051 . -ToILET AND OTHER MIRRORS.-G. H. Chinnock and E .  p. Williams,  
New York city. July 20, 1870. 

Wm. D. Andrews & Bro ..  414 W ater st . .  New Y ork. 
For solid wrought-iron beams, etc_ , Bee alivertisement. Addreea 

U nion iron Mill s .  l'lttshurtrh, p,,_, for lithograph, etc. 
Keuffel & Esser 116 Fulton st. ,N .Y.,the best pIace to get 1st-class 

Drawlno: Materials. SwiEs lnstruments. and !'lubber Triangles .nd Curves . 
For tinmans' tools, prf,sfles. etc. ,  apply to Mays & Bliss, Ply

month, st. ,  near Adams st. �  Bro oklyn, N. Y 
Glynn B Anti-Incrustator tor Steam Boiler-The only reliable 

r�:;;�I��
a

���nt� O  ���r.11r!';��i����iB����;�y':'1i��s ����Iler. Liben l 

2.32�.-PRINTING PREBBEs :-W. Braldwo o d , New York City. Augnst 24, 
O lU readers will find in another column a portion of Pro- 1870. Cold "Rolled-iilh<tfting,piston rods;pump rods,Collins pat.double 

compression conpllngs,manufactllred by J o nes & LaugbUns,Plttsbure-lJ....P0 4  
fessor Huxley 'S inaugural address before the British AS80cia- 18�O�0 . -PRINTING MAOHINERY . -R. M .  Hoe, New York city . August 24, 

tion for the Advan cement of Science. As a d i scussion of the 2,338.-LTqUID METERB.-J . F . De Navarro ,  New York city. An!!ust 25; 
origin of life and the various hypotheses in regard to this  in- 1870. 

teresting subj ect, and as a clear expression of the views of A�::Bt:?;tt�i\':AYS AND ROAD SURFAC"' •. -S. D . Tillman, Jersey City, N.J_ 

one of th e grtatest biologists of the age, it wil l be found 
worthy of tho most careful perusal. We shall conclude the 
�ddres8 in our next iSRue. 

2,353.-TuNNELING.-W. Sykes, Toronto, Canada. A ugust 27, 18'10.  
2,358.-SEWING MACHINE A�'TACHMENT.-G. H .  COllins , New York city. 

August 27, 1 870. 
2 359.-TAOKS AND NAU,S.-H W. Wright l'aun on Mass August 27 187'0 . 

For mining, wrecking, pumping, drainage, and irrigating 
machinery. sou advertisement of Andrews' Patents in another column. 

It saves its Cost every sixty days-Mitchell's Combination 
C ookln!!: Stove. Send for circnlar. R. Ii. Mitchell, Chicag o ,  Ill. 

Incrustations pr�ented by Winans' Boiler Powder (11 Wall 
st. ,  New York.) 15 years In usc.  Beware of frauds. 

To ascertain where there will be a demand for new machinery 
or ma

o 
nufactllrers ' supplies read Boston Comm ercial Bull etin' s  m anutac� 

turlnlir news o f  the U nited State� Term s $4 00 a yea' 

© 1870 SCIENTIFIC AMERICAN, INC.
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BusIness lUen FInd It 

Much more convenient to contract with an established Advertising Agency, 
like that of Geo. P.  Rowell & Co., No . 40 Park Row, Ncw York, than to 
make co

'
ntractf1 direct with publishers. T4ey gain the advantage o f  deal· 

ing with one person instead of dozens or hundre ds, w hile the cost is not 
jncreas e d .  

CORRESPONDENTS who expect to recetve an8wer.<; to their letter'8 must, in 
all cases. 8lvn their name8. We have a right to know tho8e who 8eek in

formation from 'us ; be8ide8, as sometimes happens, we mal! prefer to ad dress corre8ponrients by mctil. 
SPECIAL N O TE.- Th,8  column is rle8igned for the general intere8t and in 

strnction Q( o ur rearler8, not for gratultml8 replies to que8tions of a purely 
�j;l�e:�l�
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ne88 and Personal. 
A1l 1'e:ference to back number8 should be by vOl'urne and pave. 

A, S. 'V., of Ca.-Evidp,ntly your chimr.ey is not of sufficient 
capacity for your boiler furnace.  Undoubtedly the clleapest way in the 
long run will be to increase the hight of the chimney by masonry, not 

h y  a 11-inc11 pip e ,  as propose d ,  in one corner of the chimney. Such a pipe 
would reduce the sectional area of the chimney flue, now 400 square 
inches,  to 95 square inches. W e  consider the area o f  400 square inches 
small enough for your boiler. The b est thing for you to do is to get a 
competent engineer to calculate for ' you the proper dimensions of the 
chimney, and. correct its d eficiencies under his direction. 

A G. G.,  of N .  Y. , wishes to know the correct spelling of the 
nam e  of the frame whiCh supports the step and spindle of s. flouring-
mill stone. He says it i� spelled by di fferent people,  "IIearsh," "Burst," 
alid " Iluf:ik." 'Ve answer that the latter sp elling is correct,  ahd that the 
word is pronounced as spelled , "  Husk." 

B. B. D., of N. y" wants to know if imperfectly glazed 
earthenware bottles may be rendered so tight by the use of water glass 
that they will not leak under the pressure of fermentation when holding 
root beer ?-The beer is put into thc b ottles while hot. As water glass is 
dissolved in hot water, this substance will not answer the purpose. Per
haps some of our correspondents may have lllet with a similar difficulty, 
and found a good way to remedy it. 

H. L., of Wis.-The scale which adheres to the inside of tea-
kettles is difficult to remove without injury to the kettl e .  There are no 
acids w e  can recommend for the purpose_ I t :may often b e  mechanically 
removed by t2pping th e outside of the kettle witll a hammer. Some times 
boiling oak bark, or slippery elm bark in the kettle will start the scale.  
More oft en, however, it resists removal, except by chipping with a p ointed 
steel instrument-a tedious operation. 

F. E. M., of Pa.-The explauations you seek comprise a some-
what extensive course of reading. They cannot be made in our columns. 
They cover nearlv the whole fundamental basis of mechanics and physic s .  
For en 1ight?nment y o u  should peruse some able tre atises on celes tial a n d  
terrestrial physics a n d  mechanics. 

D. P.  R, of Mo.-Colza oil is a general commercial name em-
ployed in France,  B elgium, etc., for the oil manufactured by expression 
from the seeds of difterent species of Bras8ica, and h<1S there the same sig
nHlcation as " rape oil " in England.  " Colla " koolzaad, means cole or 
cabbage seed. " C olza " is the French name for " rape seed." 

L. V. R., of N. Y.-A " noggiu " is a wooden cup or mug of no 
definite capacity . We do not recollect ever seeing- it used in any work 
as a definite measure,  though it would seem that it hus been, since the 
treatise on dyeing, of which y o u  E'peak, so uses it. We are informed that 
in Ireland it is a measure of one gill. 

R S., of Pa.-The glls iss uing froUl the spring you describe is 
undoub t edly 8ulphureted hydrogen. You cttn test it by lloldin.o; over 
the .spring a piece of paper ,vet  with solution of acetate of lead. If sul
phureted hydrog e n  be present it will turn the paper blaek. 

W. J. H., of Ind.-Directions for softening water for manufac-
turing purposes,  may be found on page 217, Vol. XXI.,  of the SCIE::8'l'IFIC 
AlIERICAN, and in any good and complete tr8:liise on dyeing . 

N. A . H., of Ca., has tried several recipes for covering the soles 
of boots with rubber without success . He now app eals to our corn

i spondents for information. If any have been successful w e  shall be 
happy to publish their method. 

S. It V., of Tenn.-A preparation for marking the glossy 
black ' letters u � e d  on show cards, and highly recommended i is lamp 
bl ack, from which the oil has been removed by roasting, mixed with 
whites of eggs. 

L. M., of N. Y.-The words upward and downward, when ap
plied to direction, me:;t.n away from or to"", ard the earth',,; center, in radial 
lines.  It is obvious, therefore,  that up or Gown, is not precisdy the same 
direction for any two persons o n  the earth's surface. 

�dtutifit 
PEPPER SA1JCE.-E . McIlhenny, New Iberia , La.-This invention rl' latcs 

to a new process of preparing al� aromatIC and strong S[1UCC from th e p e p �  
per known in t h e  market as Tobasco pepper. 

SUUT1'ER BAR.-Julius Berb ecker , New York city.-This invention relates  
to it new construction ef tbe shutter bars or fastenings used o n  inside shut
ters. 

WASHIN G MAC1IINE .-E . S .  Harp er, Sutherland Springs, Text\8.-This in
vention has for its object to furnish an improved washillg machin e .  which 
shall b e  simple in construction, effective in op eratio n ,  and e asily o p erat e d ,  
a n d  Which WIll n o t  injure t h e  clothes.  

MOUSE Tr..AP.-W. K. BachJ11an, Columbia, S .  C .-This invf'ntion has for 
its object to furniEh an improved mou s e  trap , which 6h<1.11 be simple in 
construction ,  not liable to get out of order , easily se and reliab le in 
op eration. 

OYSTER TONGS.-Edw:1rd V\'raI'd, Smyrna., Del.-This inv�mtiol1 relates to 
a new and uE-eful improvement in tongs fOr taking oysters from the water, 
and consists in such a construction and arra ngement of parts that the tongs 
are opened and closed by moans of cords. 

MELODEANS.-J. C. Briggs ,  Ansonia, Conn.-The obj ect of the present in
vention i E.  to provide for a more even motion of the valve in an expression 
chamb et, and not to allow the sudden violent mov ements of the same 
which are produced if the air only acts on one side of the pivot. 

HORSE HAY RAKEl.-G. E.  Carleto n ,  Oldtown , Me.- This :invention has 
for its obj ect to improv-a the construction of horse hay rakes, so tliat the 

rake may b e  raised to discharge the collected hay b y  t h e  advance of the 
machin e .  

WHEAT STEAMER AND DRY�R.-C. T .  Hanna , K e okuk, Iowa.-This i n  
vention h a s  for its obj ect t o  furnish a n  improved apparatus for steamIng 
and drying wheat to soften it preparatory to grilfding, which apparatus 
shall b e  simple in constrncti o n ,  effective in operation ,  and easily a'pplied. 

l'IEliMER .-Abel H. B;rtlett, Spuyten Dnyvil, N. Y.-This invention reo 
lates to improvements in that class of hemm ers for sewing machines which 
are designed for making hems of different widths, and which are attached 
to the prcE.ser foot. 

S'rEM·WINDING ATTACHMENT FOR WATCIIEs .-Fritz Robert Theurer, 
Chaux de Fonde, Switzerland.--Thls invention relates to improvements in 
attaChments to watches for winding and setting them by turning the stem, 
and consists j n  aL!.. improved arrangement of means haoVing for its obj ect, 
mainly, to provide an appar<tt us which may b e  applied to watches already 
made, as well as to those b eing made. 

ELEVATOH8.-'1'hco. H. Rudiger, Lawre n ce,  Kansas.-Thi5 invention re
lates to improvements in elevators, and consists in arranging thc spout on 
to which the articles elevaied by the b u ckets are dumped, so that previous 
to the dumping the upper end will swiDg oack under the bucket, so as to 
ensure the receiving of all the contents of the bucket, and then swing out 
of the way of tllc downward m ovement o f  the bnckct in time to let it pass 
without obstrrtction. 

W AGOl{ SEATS .-C. E .  Hollenbeck, Kirkvillc, Mo.-This invention relates 
to improvements in the detachable spring wagon seats, used b y  placing 
them on the tops of the sideb oards of the wagon b oxes, or o n  cleats or ribs 
attached to the sides. ·'1'he invention consists in an improved constr uction 
and arrangement of the springs. 

"\VtPISG ATTACH:MENT FOR FEED ROLL:EHs .-I.yman Crawford, HoJyoke, 
Mass.-This invention relates t o  improvements in wiping aDparatus for the 
feed rollers of carding m achinery, and consists in a combination with the 
rollers of wiping plates, one placed ab ove the upper rollers , ani another 
below tbe lower ones, each plate, having a concave facc, to be provided 
with a wiping cloth, actin g on the surface of' the roller j also,  a slot b chind 
the wiper, through which tne substance wip ed from the said rollers, tUtd 
collecting in masses ,  may escap e  or b e  removed, and �he lo,ver wipmg 
plate is psovided with a guard or s rrapcr plate, arranged in coejunction 
with the lower roller to prover t any large collectio ns of wa8tc from b eing 
carried up by the said roller to the sliver. 
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107,646.-PuLLEY FOR GA'fES .-Ephraim S. Axtell, Macomb 
Mich. 

107,o47.-MoUSE 'fRAP.-William K, Bachman, Columbia , 
s. C .  

107,648.-'l'RUss.-Sir William Baker, Austin, Texas. 
107.649.-ME'l'ALLIC ROOF.-William M. Barry, � ashvill e ,  

Tenn. 
107,650.-HEMMF�R FOR SEWING MACIIINES.-A. H. Bartlett 

Spuyten Duyvil, N. Y. ' 

107,o;',1 .-SHUTTLE FASTENING.-Juliu8 Berbecker, New York 
city. 

107,652.-WASHING MACHINE. - John T. Bever, Lathrop, 
M o .  • 

107,653.-ToOL FOR CVl'TING WOOD MOLDING S.-Charles �
�
foynton (assignor to hi mself and Isaac N. Vosburg) , San Francisco , 

107,654.-MACHINE J!'OE CUTTING MATERIAL FOR BASKE'rS .
L. H. Bridgeman, Hock ti t ream ,  N e w  YorlL 

107,655.-MELODIWN.- J .  C. Briggs, A n sonia, Conn. 
107,656.-COUPLING JACK.-H. A. Brown and E. B. Keith, 

Galesburg, MICh. 
107,657.-FLU1'ING MACHINE.-Samuel G. Cabell, Washing

ton, D .  C .  
107,658.--AGEING SPIRITs.-Andrew Caldwell, Lexin O'ton 

Ky. 
e , 

107,G5l.l.-FI,00D GATE.-John Campbell and Addison vVat
son . L::mdon, Ohio . 

107,660.-liORSE HAY RAKE .-Guy E. Carleton, Old Town , 
Me. 

107,6G1 .-V,r ASH STAND AND TANK .-U . W. Catlin, Burling
ton, Vt. 

107,662.-S'fALK Cu't'l'EH.-Martin Caywood, Peoria, Ill. 
107,G63.-MoDE 01<' INSEIt'l'ING GLASS IN VAULT LIGHTS.

Z enas Cobb, Chicago, Ill. 
107,6li4.-'fIN H Om'ING .-Benjamin Coddin gton , La Fayette, 

Ind. 
107,665.-BLnWBR .-W . S. Col well, Piti sburgh, Pa. 
107,li66.-RoLLER leOl{ :SEWING MACTIIN ES.-R VV. Courts 

Husscllville,  Ky. ' 
107,GG7.- W IPING ApP A R ATUS FOn FEED AND OTIIElt ROla,. 

E H s .-Lyman C rawford, Holyoke. IvJass. 
107,668.-CAH RI A G g  G ].]ARI NG.-Cornelius Custer,Norristown , 

Pa. Anted ated Sept . 17, 1870. . 
' 

107.669.-JOl::<iTED OAK-Christian Dann, La Crosse, V'/is. 
107,fi70.-MACHI 1>l E Fon SHAPING nHn HEADS OF HonSE' 

D"G}1PING CAR .-Ed . C. Hcgclcr, La Sall e ,  IlL-This invention relates to snOE NA1Ls.-Norman Dexter.  Dower Hill, Pa. 
improvements in dumping cars,  and. consists El arranging tile boxes with 107,fYll .-BL1ND-SI,A'r TENO::S ING l\iACHINID. - Frank DouO"� 
one side, or end , as the case may be. sloping from ab out the c enter of the lass , Sorwich. Conn. n 

l07 .67;o.-PMWIL C"I SK-Charlcs H. Downes, Hudson City 
N. J.  b ..Ittom u p w ard, and providing the sloping side with roc�er�, o n  which the 

b o x ,  in  tilting, will roll  toward� the edge for dumping, inst::ad of tilting o n  
hin�es,  as here tofore. T h e  s a i d  rockers a r e  prOVided w H h  flanges, t o  keep 
them on the rails whereon they roll, and they have chains attached to their 
end� , and to the truck frame, ln a way to prevent them ftom slidin g o n  the 
rails tht,y roll upon. 

107 ,673.-EGG BEA'l' tm.--'fimothy Earle, Valley Falls, Smith, 
field, and. G ilbert K. Dearb orll,  Paw tucket , R.  1.. a ssig nors, by mcalH� 
assignments , to Timothy Earle and E. D. Goo drich. Boston,  MaRS.  

107,674.-K N I F E  SCOUH.KI�.-H. E.  French, Unity, N. H.  
107,G'I'5.-MACIIINlc F O ! I  SA WING MAI<BLE.-J . E.  French and 

J .  l\f. stephenson, Pendleton, Ind. 
I iFu1<NACE GUATE.-Abrnham L .  Pennock, Upper Darby, Pa.-This inven- 107.676 .-PLow.-David Fulton, St. Helena, Cal. 
ti m relaies to a new and useful improvement in gratc b ars for furnaces, 10'7,U77.-SEWING MACHINE.-Cr arles W. G odown, Lambert" 
whereby they are made cheaper, m 0re usei'ul ,  and m o r e  durable than they I ville. N. J .  
h a v e  heretofore b e e n ,  a n d  it  consists in lo cking t h e  b a r s  together by 107 . 678 .- "dACHINE FOR JOINTING STAVES .-S . S. Gray, Bos
mcans of loCkiug pins running through, and at right angles with the bars, 10i(·11:�E H T -G ttf ' d H b 1· d Bl ' I 1 the said locking pins having notches for h olding the bars, by m e :lns of , ) . u;R IN� . 0 ,  rle a er an .. oomIngio� , 1 I 

which the distance of the bars apart m a y  be varied so as to adap ,  the am'e 107 , 680 .- " Hl!]Al' i:lT}<]AMER AND DHIEH.-Cyrus T. Hanna, 
.. � Kcolruk, Iowa. 

to eIther coarse o r  tine coal. 107,681 .- W ASIIING MACIIIN K-Elijah S. Harper, S utherland 
COTTON-SEED PLANTER.-Fletcher Sloan, BOlivar, Tenn.-This invention Sprin gs, Texas .  . 

has for its obj ect to lurnish an impro v e d  cotton·sced planter simple in 107,U82.-:-CAItPIC'r LIN ING .-J. R. Harrmgton (assignor to G ,  
t t ·  d ff t · · t ·  d h '  

' f<� . Harrmgton) , Brooklyn , N. Y. 
cons rnc LOn, an e ec I: C III opera LOn, an w lcll shall be so constructed 107 ,683 .-lJUMI'ING CAB.-E. C. Hegeler (assignor to F. W 
that it m a y b e  readIly aOJusted for plantIng- corn, p eas, and other seedEl , Matthies'wn & Hegeler) , La Salle ,  Ill. 

W. P. D., of Vt.-The smell of petroleum is very difficult to and for distrib uting guano and o ther fine fertilizers. 107,1)84.- WAGON SlcL'r.-Charles F. Hollenbeck, Kirkville, 
£remove from barrels which have contained it. We know of no method PLow.-David Morris, Bunker Hill, Ill.-This invention hus for H.s obj ect �fo. 

whereby you can accom]l lish it . to impr0ve the construction of plows in such a way as to enable til e b eam 107 ,G85 .-CILl IIt AND FUliNI1'URE 'rIl's . .,.-Fra,ncis H. Holton . 
Brool\:lyn, N. Y. ' 

D I M f V Th f - rt' I h ft d '  
to b e  adj ustec1 laterall y  to adapt the plO WS for usc as a two o r thrce·lto"e 107,686.-ApPAHATUS FOn PREPAR ING PARCHMgNT OR WA-

• J .  • 0 a.- c pr.es�ure 0 a v e I�a s a _ an Its np- I plow, as may be required, and which shall, at the same time,  be SImpl e in 'J'E l{.PIWOF PAPER.-E . p, Hndso n , New YOI·k city, aSSignor to New York 
purtenances upon the s tep, ls Just the same whIle revolvlllg , as when at : construction and effective in o p erati o n ,  holding the beam se curely how- VVTater-proof Paper C o  ..  New Yorl;;:: city. 
".t. ever adjusted. 107,687.-M A :N U FACTUhl': O �'  RUBBER- COATED PARCIIM'HN'l' 

C. L. P., of Minn.-Temper your brass plates for springs by ATTACIIING DRAF1' TO PLQWB, ETC.-Georgc W .  Kidwell , Elwood, ln d . - ���;;'f\;;;�i}'c�.�i!i6
°
� '.fo�';;. cTt��k city, assignor to New York W.tcr· 

hammering them cold. You can give clasticity to the softest brass in tllis This invention ltas for its obj cct to furnislt an improvement in attachin!( 107.liSt3.-tlALING PR��SS.-Wm. Iler, Shreveport, La. 
way . draft to plOWS, harrowsj reapers, mowers,  and other machin ery wllt;rc th e  107,G89.-M ErrnoD OF PU:ruS f1�RVING FRUIT. - Geo. Jaques, BORton, Mass. D. '1'. D., of R. I.-The notion that a given head of water will araft is attachcd b y  m e �ns of "

.
clevis,

. 
which shall bc so constructed that 10'1,BIl0.-COMl'OSIT'IOlf OF MA�·TE1{ FOR PllESEItVINO FHUf'TS 

d rive a wheel t
.
3.st" r 1 th . 1 t tl ' th d t- i '  I should the plow o r  other machIne strIke a stone o r  other obstrUction, the :FRO)l DEVA Y.-Geo .  Jaqucs. Boston . .  Ma�s. " L , n e mg 1 tau In e ny Ime ,  8 a mIstaken one. horses will b e  kept from b ein'2; inj ured an d the machine from being brok('n 107,691 .-SA SH IIoLDEH.-\tViJ 1ianl F.  Kells, San Francisco 

L. P. \tV., of La.-The plates upon which m usic is engraved by tbe sudden shock, and which will enab l e  the line of draft to be aclj D stcd Cal . 
arc made of no parts block tin , and 10 parts antimony, to cause the plow to cut a wider or narrowcr furro w ,  as may b e  d esired . 1 07,692.-A'1"1'ACHING DRAF'l' TO PLOWS .-G . W. Kidwell,  El-

wo o d ,  Ind. 

Unde7' th .. lIeading we 8hall publish weekly notes Of 80me III the more ,"'am· 
inent home'" and foreiqn vatent6. 

WASHER CUl'TElt.-Patrick McCormiCk, Newark, N. J.-This invention 
has for its obj ect to provide all instrument by means of Which two or more 
concentric washers can at once be cut trom o n e  piece, and their size regno 
atcd at will . 

CURTAIN FIx'rURE.- W. P. Yates , Elmira, N. Y.-This invention relates 
to a new and useful improvement in curtain fixture s ,  having particular 
reference to the m o d B  of revolving the cutter roller, and consists in so ap
plying the p ower to the roller that a v ariable purchase is obtained, and s o  
that a t  one point in each revolution t h e  curtain will balance t h e  spring. 

LOCK NUT.�James Moorcroft, Newportj R. I.-This invention relates to a 
new manner of locking a nut by applying it to the split end of a bolt,  to
gether WIth a conical screw for expanding said bolt within the nut, .where
by the nut will b e  sec urely fastened. 
, METALLIC ROOF.-W. M .  Barry, NashVill e ,  T enn.-This invention relates 
to a new and useful improvement in the conB�ruction of roofs for railroad 
and ot1l Cr purp oses ,  whereby many of the obj ections which have hitherto 
b e e n  met with in the construction of ro ofs arc obviated. 

.JOINTED OAR.-C. I?ann, La Crosse, Wis.-The obj ect of this invention is 
t o  provide an oaf which can b e  operat e J  by a p erson facini( t h e  bow of a I 

a t .  

EARRINGS, DROPS , E T C . -Gottfried Haberlanr1 I Bloomington, Ill.-The 
obj ect of this invention is to so construct earrings and dro p s  that the 
same may b e  applied without requiring the p erforation of the lob e s .  The 
invention consists in constructing the earring in form of a spring which 
will retain itself o n  the ear b y  spring pressure j the application and remov. 
al of earrings and drops is thereby considerably facilitated . 

MANUFACTURE OF HYDROCARBON OILB.-W illiam Sp ears, Jamestown, N .  
Y.-The object of this invention is to produce a highly valuable hydrocar
b o n  oil or liquid for illuminating or other purposes,  from the products of 
distillation in the process of manufacturing oils from crud e petroleum , 
and consists in u n iting (by the appli cation of heat) the first and most 
volatile pro duct of distillation (benzine) with the refuse tar, thereby form
ing a compound from which a hi ghly valuable oil is disti lled. 

VALVE CocK .-John C .  Macdonald , S t .  LOUiS , Mo .-This illventio:"1 bas for 
its object to improve the construction of valve cocks so as to enable them 
t o  b e  ground to their seat at any time when necessary without remo ving 
them trom their fittings, and, at the same time, to have a true working 
guide while being re-ground . 

107,693.-CHEWING GmL- Weston W. Kilbourn, Sanford 
� L  ' 

107.694.-CHIMNEY A'l'TACH}fEN'l'.-A. H. Lanphear,Atchison, 
R an bas. 

107.695.-HAY ELEVATOR. - James Linderman, Bullville, 
N. Y. 

107.696.-HEATING S'l'OVE. - Adolphus Lotze, Cincinnati, 
OhIO.  

107,697.-VALVJ<} COCR. - John C. Macdonald, St. Louis 
M o .  

107 .G98.-PO'l'ATO Dmmm.-Gcorge M. Marks, Half Moon , 
Pa. 

107.699.-LAMP BUACKET. - Riverius Marsh, New York 
city. 

107,700.-'V ASHEU CU'fTER.-Patrick McCormick, Newark , 
N ,J. 

107,701 .-PEPl'ERSAUcE.-Edmund McIlhenny, New Iberia, 
La. 

107,702.-FRIC'fIO� LOCO
_
MOTIVE.-T. S. Minniss, Meadville, 

Pa.  Antedated Sept . 17, 1810. 
107,703 .-·Gn ,'LN-BlN DING ATTACIIMEN'I' FOn HAUYESTEItS.

'1'. 8 .  Minlliss, M e adville ,  Pa. Ante dated sept. 17. 1810 . 
Caveats are desirable it an inventor is not fully prepared to apply lor a 107,704.-N uT LocK. - J ame� Moorcroft, N ewport, H. 1. 

patent. A C aveat affords protcction for one ye" .gainst thc issue 01 a 107,705.-PLow.-David Morris, Bunker Hill, Ill. 
patent to another for the same invention. Patent Office fce on filing a 107,706 .-SC "FFOJ�D BnAcKE'r.-Charles ;"Indge, Ovid,  Mich 

AntedateI'! Sept. 17. 1870. 
Caveat, $10. Agency charge for prep aring and filing the documents from 107,707.-\V ASHING MACHINE . _ Abraham Mutersbau O'h $10 to $12 Address M UNN & CO.,  37 Park How ,New Y ork. Lewin,ville, Va . 

.... , 

CrCY SUBSCRIBERS. - The SCIENTIFIC AMERICAN will be 107,708.-Fo [,DING CIIAIR.-J ulius Nicoli. Boston,  M ass. 
. . 107,7()9 .-�ORN .Pl.OW AND PLAN'n.:l?.-H. C. Oshorn Clark 

delivered in every part of the city at $.:>-50 a year. Smgle copies for sale I county, Ohio. 
' 

at all the News Stands in this city, Brooklyn, Jersey City, ane\ William s· 10'7,7 10.-DITcnew MACJII.NE.--J uson C. Osgood, Troy' 
burgh , and by most of e N ews Dealers in the United States.  I N. Y 

© 1870 SCIENTIFIC AMERICAN, INC.
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107.711 .-TREATING T I N  SCRAP FOR T H E  MANUFACTURE O F  

S l'ANNA'I'E OF POTASII, ETO.-,"Adolph Ott, New ): ark Clty. 
107,712.-FuRNACE FOR SMELTING SCRAP IRON.-Adolph Ott, 

New York clty. 
107,718 .-TANNING .-C.  F. Panknin, Charleston, S. C.  
107,71 4.-IRONING MACHINE.-C. F. Parker, Greenfield, as

Ai.�nor to .J oseph Parker. Goodhope, Ohio. 
107,11l5.-FuRNACE GRATE.-A. L.  Pennock, Upper Darby, 

10{7i6.-CAR VENTIJ.ATOR AND REFRIGERATOR.-William 
K Phelps. Elmwood, 1II. 

107,717.-'fREADLE FOR SEWING AND OTHER MACHINES.
B. C. ,:01c, Washington, D. C .  

107,718.-MACHINE FOR ORNAMENTING THE SURFACE OF 
WOOD, ETO.-T. T. Ponsonby. Nottingham. England.. . 

107.719.-STEERING ApPARATUS.-T. C. Purmgton, ValleJ o, 

107�7�0.-SHUTTER F ASTENING .-J oshua Pusey,Philadelphia, 

18f,721 .-HARVESTER RAKE.-Amos Rank, Salem, Ohio. 
107,'I22 .-CovER 1WR STOVEPIPE HOLES.-J os. A. Reed, 

hiJadelphla, Pa. . b h 10'l,723.-t5TEAM ENGINE.-W. F. Richardson, PItts urg , 

10{724.-HINGE FOR SCIIOOL DESKs.-A. E .  Roberts, Des 
Moines, Iowa. . M' h 107,725.-TwEER.-Joseph Rogers, DetrOIt, IC . 

107 ,726 .-EL1WA'l'OR. � Theodore H. Rudiger, Lawrence, 
Kansas . A S h ' tt C· 107,727.-HoRSE-DETACHING DEVICE.- nton c mI , m-
c1nnati, Ohio. 

107,728.-HEAD-BLOCK FOR SAW MILLs.-George Selden, 
Erie, Pa. W F B 107,72IJ .-PROCESS OF UNITING RUBBER WITH OOD.- .  . 
Shearer, Columbus, Ohio. . I 107,730.-CoTTON-SEED PLANTER.-Fletcher Sloan, BolIvar, 

10i.731.-METAI.LIC TURING .-C. G. Smith, Chelsea, assignor 
10 American Metallic Tubing Co . , Boston. l\lass. 

107.732.-BEEHIvE.-J onathan L. Smith, Liberty Centre, 
TIl . • '11 N Y 107 733.- SAW SET.-Wm. A. SmIth, DresserVl e, . . 

107:734.-MANUFACTURE OF HYDIWCARBON OILS.-William 
Spears. JamestowIJ , N. Y. 

107 ,735.-KILN.-P. C. Taylor, San Antonio, Texas. 

107.736.-STEM-WINDING AND SETTING ATTACHMENT TO 
WATCHES .-F. R. Theurer, Chaux De Fond, >�witzerland . 

107.737. -VAPOR BURNER .-Wm. 'l'hompson, Cleveland, fiS
Ri �!"nor to himself. Jeremiah S. Bollman, and M .  H. KIme , ManSfield, 
Ohio. 

107, 7i:l8 .-SNAPPER CLEAT.-John T .  Thompson, Southport. 

107�739.-LUBRICATOR.-Ernest Von Jeinsen, San Francisco, 

107
C7io -OYSTER TONGs.-Edward Ward, Smyrna, Del. 

107'.741:-VAPOR BmtNER.-Heury Wellington, Chicago, 

10f,
I+42 .-BRUSH .-John L. Whiting, Boston, Mass. 

107,74il.-GAS CARBONIZING A'l'TACHM�NT FOR S'l'REET AND 
OTIIER LTOllTs.-Samucl Whitney, Newark , N .  J. . . 

107,744.-FASTENING FOR NECKTIE .-W . A. WIcks, Baltl-
more. Md. W'll' T b N Y 107,745.-MILL PICK. -- S." G. I mms, rumans urg, . . 

107.746.-AUTOMATIC CUT-OFF Fon STEAM ENGINE.-D. A. 
Woodbury, Rochester, N .  Y .  . 

107,747.-CURTAIN FIXTURE.-William P. Yates, ElmIra, 
N. Y .  H '  A d 107,74tl.-STEAM ENGINE CONDENSER.- arnson n erson, 
Peoria, III . A 1 ( . t h' If 107 749.-KNIT FABRIc.-C. J. pp eton assIgnor 0 Imse 
J(arl L. Stimson, and 8. E. Stimson, Cohoes) , N. Y. . 

107 750 -KNITTING M"cHINE.-C. J. Appleton (aSSIgnor to 
l;irns;lf, Earl L. Stimson, and S. E . St\lIlSOn, Cohoes) , N. ¥. 

107.75.1 .-FEEDINH DEVICE FOR CARDING MACIIINE8.-J. W. 
l�arl}Qur Winooski FallR, Vt . ,  absignor to himself aLd WIlham Earl, 
Nashna,N . H . I S'l B k d H S 107.752.-POI,LED SIIEET RON .- 1 as ar er an eury . 
J-'r:ltt, Hartford, Conn. . 

107 753 -SHOW CASK-Milo M. Beldmg. Brooklyn, N. Y. 
107 :754:-CULTIVATOR PLOW.-Victor Bolis, St .  Mary's parish, 

107�755 .-REED BOARD FOR ORGANs.-Riley Burdett, Chica-
go. III . 

P R Ch 1 107.756.-CEMENT WALK, AVEMENT, AND OAD.- ar es 
Burs.ess, [�ochester, N. Y. 

107,757.-PLANE.-T. O. Callahan, Boston, Mass. 
107 ,758 .-SADDLE FOR SPINNING MACHINES.-J. S .  Casey, 

Voluntown, Conn. . nT' 107,75IJ.-FANNING MILL.-G. E. Clarke, Racme, H IS. . 
107.7l10.-CORN CULTIVATOR .-Jesse Clements, Bloommg 

Groye, Ind . 
1 . 

107.761 .-CORN SHELLER, ETC.-G. S. Coleman, A exandrm, 
Va. Ant edated September 21, 1870. 

107.762.-ADJUSTABLE STOP FOR CASTER FOR STOVE LEGS. 
-William Coughlin, t)larksville, OhlO. . . • 

107.763.-CLOTHES DnYER.-Lewls Cuttmg, San FranCISCO, 

107�7t4.-CURTAIN FIXTURE.-John Doyle, Hoboke�, N. J. 
107,765.-SPLINT PLANK-P. N. Drake and DaVld Drum-

mond McGregor, Iowa. 
107.766.:"'-INGOT MOLD.-Z . S. Durfee, Troy, N. Y. 
107.7t)7.-REMOVABLE SHOE LTNING.-H . A. Everts, Cedar 

Fall', Iowa. 
T S U . h F . 

107,768.-ltRlNDSTONE OR 001,- IIARPENER .- rm ans 
and Abraham Miller, Red Hock. Iowa. 

107 ,769 .-LIQUID M1<]TER .--:-W ilhelm Fischer (assignor to 
FiRcller & Stiehl) , Essen, PrUSSIa. . . 

107.770.-t5E'l'TING OF FENCE POSTS.-WIllIam Fulkerson, 
Three Rivers. Mich. . 

107,77.1 .-COFFEE ROASTER.-H. M. GIlbert, Ada, Ill . 
107,772. - PICKE R COLLAB. . � J.  �. !lotham, Blackstone, 

Mass . ,  assignor to himself and LeWIS DevlIn , central Falls. R. I. 
107.77::l . . -t5AsH HOLDER.-P. W. Greenwood, Peterborough, 

N. H. ' 
. T B G Cl . 

107 .774.-BEDsTEAD CL AMP.- . . regory, mmpalgn , 
10i,�75 .-PErtMUTATION LOOK.-W. N. Hall, Springfield , 

Iowa. . ( . h' If' d 107,77().-SLED.-B. E. Hemmway aSSIgnor to Imsc an 
w J�. Prince, Portland, �c. 

107,777. - CUIJrlVA'f<m. - Louis Hornrighouse, Baltimore, 
Ohio . 

107 778.-LoCKING-CAP FOrt BOTTLK-J. T. Hough, New 
York city . Ant.edated Septem.ber 26, 18iD. 

107 779.-i'lEl,]'· aCTING TILTS :B'Ol{ BARRELs.-Isaac Hudson 
�nd 'Villiam Minshall, Stockport, Great Britain. . 

107.7tlO.-lhtATJi] lWH FUlINACB.-R A. Hutchmson, Bergen, 
N . ,T . I A 107 78.1.-CONvERTING CAST IRON AND C AST nON RTICLES 
J'NTO STEEL.�l{,. A. Jackson (assignor to himself, Willlatp RMynolds 
Hugb B}J�aKly, H. P. McIntosh, F. M. Orr, and Peter KeplInger) ,  Alli-
ance, Ohio. . 

107.782.-'fJIILJ, COUPI,ING.-J. H. Jemngs, Ntw Bedford , 
Mags. . N II 107.78i:l.-CAltRIAGE AXLE.-Henry KIllam, ew aven, Conn. rf .107,784:-HARVESTJ<Jll. CUT'l'ER HOLDER Fon GRINDERS.- . 
]� . King , CI,?,veland, and. G. C. Dolph, 'VeRt Andover, Ohiv. T 107 .785 .":" WHIFFLE·l'REE HooK.-Judson Knigbt,  N ewark, 

10r7�6 .-SPOOT. HOLDER.-J.  C. Koch and B. J. Beck, Brook
lyn, a�signors to Koch, Sons & Co. ,  New York city. 

107.78'1.-M ANUFAC'rURE OF .spmrrs FHOM STARCH.-IIerr-
mann Koehler, New York city. 

107 788.-P l'rM ' N  HEAD.-J. L. Kretser, Tusten, Wis. 
107

'
7M!l.-WATElt WHEEL .-Dennis Lane, MOtltpelier, Vt. 

10'7: 700.-W ItENCH.-O. C.  Lawbaugh. Shanesville. Ohio. 
107.791 .-Mmiw STAND.-Carl Lehnert, W est Roxbury, as-

r;jgnor to B. F. Richardson. Cambriagt\, Mass. 

J dttdifit �mtdtatl. 
107.794.-ApPLlll CORER AND QUAHTERER.-B. J. McFeely, 

Chestnut Springs, Pa. 
107.'I95.-MACllINE FOR RULING AND COPYING.-Greeu 

MeHenry� Lonis[t, Ky. 
107,7u6.-PLANTEH AND DISTmBUTOH.-Duncan McKellar, 

Selma, Ala. 
107.'I97.-GRAIN BINDEn.-Daniel McPherson, Caledonia, 

N. Y. 
107,798.-RAILWAY RAIL.-Richard Montgomery, New York 

city. 
107,799.-EARTH CLOSET.-W. H. Newton, Newport, R. I. 
107,800. - DYEING FURS. - Philip N orden and Hermann 

Mischo, New York city. 
107.1:l01.-AuTOMATIC GATE.-Michael Orewiler (assignor to 

J. R. Aucherman) , Bucyrus, Ohio . 
107 ,802.-BntD CAGE .-G. R. Osborn, Bridgeport, Conn. 
107,803.-CoVER FOR COOKING UTENSILS.-L. B. Oviatt 

Brooklyn Village. Ohio. 
107,804.-HARVEsTER REEL.-C. N. Owen. Salem, Ohio. 
1 07,805 .-WATlllR W HEEL.-Ezra Parker. Beverly. Ohio. 
107.806.-HEATING STovE.-Nathan Parish, Kalamazoo, 

Mich . Antedated September 21 , 1870. 
107,807-HoIS'rING MACIIINE.-Nathan Parish, Kalamazoo, 

Mich. 
107,808.-SAw.-John Phillips, Chicago, Ill. 
107.809.-MANUFACTURE OF ILLUMINATTON GAs.-E. A. 

Pond. G. H. Pond, and M. S. Richardson, nutland, Vt, Antedatcd September 24, 1870. 
107,810.-M ,\NUFACTURE OF F RICTION MATCH CIGAR LIGHT

ER.-William Porter, St. Stephen, Canada. 
107,811 .-LIQUID FOn GALVANIC BATTERIEs.-Emil Prevost, N ew York city. 
107,812.-BEDSTEAD FASTENING.-C. D. Purdy, La Porte, 

Ind. 
.107.813.-SPRING HINGE FOR DOORS, ETC.-Andrew Rankin, 

Philadelp h.ia, Pa. 
107.814.-C.m COUPLING.-Bennett R. Rose, Kansas City, 

Mo. 
107.815.-MANUFACTURE OF ASPHALTIC COMPosrrION Fon PAVEMENTS, HOAD� ,  E·rc.�Albert Hnttkay, New York city. 
107,816 .-V APOn ltENERA'l'ING BURNEU FOn t5TOVES.-D. E. Ryan , St. Lonis, Mo. 
107.817.-KlTcmm BOILER.-William B. Scaife, Pittsburgh, 

Pa. 
107,818.-SAucEPAN.-Fridolin Schifferle, St. Louis, Mo. 
107 .819 .-SpmNG HINGE FOR DOORS, ETC.-A. 1<'. Schiffiing, 

Evansville , Iod. 
107,820.-i'l'roNE-WOUKING MACHINE.-C. F. Schlickeysen, 

Berlin, Prussia. 
107,821 .-REFRIGEnTOR. - Samuel R. Scoggins, Baltimore, 

Md. 
107,822.-ExTENSION LADDER-J. W. Scott, Philadelphia, 

Pa. 
107,823 .-GRAIN BINDEn.-Gilman A. Scribner, Rochester, 

N . Y. 
107,824.-SHIELD FOR GAS BURNEnS.-Ira W. Shaler, Brook

lyn. N. Y. 
107.825.-STOYEPIPE SIIELF. - James H. Shaut, Andover, 

N. Y. 
.107,826.-LuBHICATOR.-Levi F. Smith, Philadelphia, Pa. 
107,827.-SHovET..-Wm. H. Smith, Jackson, Pa. 
107,828.-PLOw.-Cyrus Snyder. Middletown, Ill. 
107.829.-GANG PLow.-Naaman Spencer, ' Jr., Eagle Point, III .  
107,830.-DEVICE FOR ACTUATING THE VALVES OF FLUID '-'- ME1'ERs.�D. B. Spooner, Syracuse, N. Y. 
107,831 .-CoRPsE PRESERvER.-Samuel Stockton and John Scheplcr, Lambertville, N. J. 
107.832.-HoRSE H AY RAKE.-J. C.  Stoddard, Worcester, Mass. 
107,833 .-SEPAnATING ANIMAL FROM VEGETABLE FIBERS.-James Stuart, London , England. Patented in England, August 6, 1869. 
107,884.-MILK PAIL.-Church 'fabor. Craftsbury, Vt . 
107,835 .-LANTERN.-Church Tabor, Craftsbury, Vt. 
107.8i:l6.-PAPER FrLE.-Church Tabor, Craftsbury, Vt. 
107.837.-CAU COUPLING-G . B. Terry, Pittstord, and W. G. 

Hawley, Gorham, N. Y.  • 
107 .81l8.-WATER PIPE.-John F. Ward. Jersey City, N. J. 
107,839.-MEAT HooK.-Samuel Weaver, Pottstown. Pa. 
107,840.�STEAM GENERATOR.-William Weston, William R. 

Weston. N. H. Weston, and Burt Brett, Stevens' Point, Wis. 
107,H41 .-P oMP VALVE.-James T. Whipple, Chicago, Ill. 
107 .842 .-CArtDING· MACHINE TEE'l'H.-William H. Whiting, 

'Wilmington, Conn., assignor to himself and Marcus M. Johnson. 
107.843.-HARNESS t5ADDLE-TnEE.-P. H. Wiedersum, New 

York city. 
107,844.-ANIMAL TRAP.-John J. Wood, North Manchester, Ind .  Antedated September 17, 1870. 
107.845.-WHIP-SOCKET CLASP. - Alva W orden, Ypsilanti, Mich . 
107,846.-WOOL-WASHING MACHINE. - John Yewdall and 

Wm. Yewdall, Philadelphia, Pa. 
107,847.-MACIIINE FOn CUTTING STONE.- Hugh Young, 

Middletown. Conn . ,  and James L.  Young, New York City. Antedated September 26. 1870. 
107.848.-MANUl<'ACTUnE OF ILT.UMINATING GAs.-William 

Young, Magdalen Bridge, and Peter Brash , Leith, Scotland. Patented in England, April 6, 1870. 

REISSUES. 
4,129.-TANNING AND STUFFING LEATHER .-W. B. Britting,

ham, La Fayatte, Ind. Patent No. 98,916, dated January 18, 1870. 
4,130 .-COFFEE MILL.-Thomas W. Brown, Boston, Mass . •  

assignor to  Charles Parker, Meriden , Conn.-Patent 105,545 ; dated July 
19, 1870. 

4,1i:l1 .-LUBRICATOR .-H. A. Daniels (assignor to the Daniels, 
Nichols & Gaylord Manufacturing Company) , Waterbury, Conn. Ptttent No. 92,283, dated July 6, 1859. 

4,182.-FuRNACE FOR HOASTING ORES.-E. P. Hudson, New 
York city, assignor to the Hudson Ore-Refining Company. Patent No, 
�'814..rs6, dated Junn 2, 1868. 

4,1::lil.-RF-lN HOLDEU FOR CARHIAGES .-Elias C. Patterson, 
Rochester, N. Y. Patent No. 62,879, dated March 12, 1867. 

4,1 34 .-COMPOSITION FOH CO VERING STEAM B01LEHS, STE ,iM 
�r;;�e�£8�·��?�nu�n,Vct 8�,�t�s ':;dBl��)�I�i&�S����?t�Sa����uffi�lrli:lco�): Troy, N. Y.-Patent No. 95,51"7, d ated October 5 , 1869. 

4,135 .-MILLS1'ONE DRl!:ss.-J oseph Sedgebeel', Painesville, 
Ohio .-Patent No. 35,8G8, dated July 8, 1862. 

4,1;)().-t5oLAIt C"\MER '1..- W. I-I. Masters , Princeton, Ill.-Patent No. G9,017, dated Novembcr 20. 1866. 

DESlGN S . 
4,361 .-BLOWElt HOLDER.-F. W. Brocksieper (assignor to �argent & Co . ) ,  New Haven, Conn. 
4,362.-FmE-SET HOLDlm.-F. W. Brocksieper (assignor to Sargent & Co.), New Haven, COlll'l. 
4,363.-Fnm-DoG.-F. W. Brocksieper (assignor to Sargent & Co.) , Nmv Haven, Conn . 
4,364.-DoOR P ULL.-F. W. Brocksieper (assignor to Sargent & Co.) , New Haven, Conn. 
4,365.-COOK STOVE.-Henry H. Culver. Kansas City, Mo. 
4,366 and 4.i:l67.-CORS��T.-D. H. Fanning, Worcester, Mass. Two patents. 
4,B68.-FIGUHE OF A MECHANICAL TOY.-vVm. C. Goodwin, Hamden, Conn. 
4,369.-MliCHANICAL TOY FIGUHE.-vVm. C.  Goodwin, Hamden, CODn. 
4,B70.-FW Ul\E OE A MECIIANICAL TOY.-Wm. C.  Goodwin, Hamden, Conn. 
4,37 1 .-CllADLE-PLATE OF GAT E LA'!'CH . - Job Johnson, Brooklyn, N .  Y, 
4.872.-BADGE.-vVilliam Riker, Newark, N. J. 
4,37B.-PUNCH DRAWER.-Alonzo H. Rowe, Newburyport, Mass. 
4,374.-STOVE PL A'l'E.-N . S. Vedder and Francis Ritchie, 'Troy, N. Y.,  assit!llors to N. S. Vedder. 

APPLICATIONS FOR THE EXTENSION OF PATENTS. 
107,7!J2.-BEE HIVE .-Joscph Leffel and Edward Harrison, METHC!' OF ApPLYING STEAM 'roo AND OF CUTTING SCARFS FROM ,\VOOD 

CoeYUlan'S -GCOl',2;C U. �1Jlitc, Beltast, �Tc . •  has pe�Hioned for the extension of the 
above patent. Ddir ()t' hCl1ring Nov. 1B, 18';0.  10i�7�3����:�iNG MACHINE.-Gottlob Lieb, 

Hollow, N .T. 

[OCTOBER 1, 1870. 
MAKING STEEL.-John Neville. of Brooklyn, N. Y., has petitioned for th e 

extension of the above patent. Day of hearing Noy . 23, 1870. 
MACHINE FOR FOItGING IItON.-Silas S. Pulman, Neponset, Mass., has pe .. 

tltloned for an extension of the above patent. Day of bearing NOY. 23,1870 
MACHINE FOR GRINDING SAws.-Edmund Andrews, Williamsport, Pa. 

has applied for an extension of the above patent. Day of hearing Nov. 30 
1870. 

MODE OF SEGURING SPRINGS IN UPHOLSTERY.-WendeJl Wright, Bloom. 
field, N. J., has applied for an extension of the above patent. Day ot hear . 
ing Nov. 30. 1870. 

MAOHINERY FOR WEAVING SHADE CORD.-Thomas Nelson, Troy, N. Y. 
has applied for an extension of the above patent. Day of hearng Nov. 30, 
1870. 

MAOIIINERY EOR GRINDING PAPER PULP.-Joseph Kingsland, Jr., Frank
lin, N. J., has petitioned for au extension of the above patent. Day of hear 
ing Noy. 30, 1870. 

LooJlI.-Benjamin G. Dawley. North Providence, R. I., has petitioned for 
an extension of the above patent. Day of hearing Dec. 7, 1870. 

New Patent Law of 1870 .  
INSTRUCTIONS 

HOW TO OBTAIN 

LETTERS-P ATENT 
FOIt 

rEW ]NVENTIONS , 

Information about Caveats, Extensions, Interferen
ces, Designs, Trade-Marks, and Foreign Patents. 

-� .. --.. """"",,� ... ��-

�{I;0R 'Twenty-five ycar,�, �,lUNN & Co. have occupied the leading . , pOf)ition o f :'Soliei � nt's ofAmc:ricnn aud2EuI'upcrUl PatentM. 
�; ! j J)nrjn� tId;.: long experience they haye examined not less than C .T, P:.ttllTho1.lsancl Invention.'J, and ltttve prosecuted upwards ofTHIR'l'Y 'TIIOUS_\'�D ApPLICATIO.:\S Fon PATENTS. In addition to this they 

-' have made, at the Patent Office, Twenty-Five Thousand Special () Examinations into the novelty of various Inyentions. 
The important advantage of :Mulln & CO.'s American and Eu� 

ropcan ratont Agency is that the practice has been tenfold 
greater than that of any other agency in existence, ivith the.additional advan
ta�cs of haying the aid of t11e highest profcRsional s�{in in eyery department' 
and a Branch Office at "\Yas!lingtoll, that ,v:1iclles :mc1 supcryises cases when 
necessary, as they j':1:if) t�l r(""�J:rll ()nci�l -r-�: :;.rn ; n �� i i ('l�.  

M U N N  & C O . ,  
Ask Special Attention to their System of doing 

Business. 
Consultation and Opinions Free. 

Inyentors who deSire to consult with '\IUNN & Co. are invited to call at 
their office 37 PARK Row, or to send a sketch and description:of the invention, 
which will be examined and an opinion given or sent by mail without charge. 

is made into the novelty of an invention by personal examination at the Pat .. 
cnt Office of' all patented inventions bearing on J;he particular class. This 
search is made by examiners of long experience, for which a fee of $5 111 
charged. A report is given in writing. 

To avoid all possible misapprehension, MUNN & Co. advise ge.nerally, that 
inventol's send models. But the Commissioner lllay at his discretion dispense 
with a model-this can be arranged beforehand. 

MUNN & Co. tal;::e special care in preparation of drawings and specifications. 
If a case should for any cause be rejected It is InYestlgated ,immediately, 

and the rejection if au improper one set aside. 
NO EXTRA CHARGE 

is madc to clients for this extra service. MUNN & Co. have sklJlfnl experts 
in attendance to supervise cases and to press thcm forward when necessary. 

R E J E CT E D  C A S E S .  
MUNN & Co. give very special attention to  the examination lind prosecntlon 

of rejected cases filed by Inyentors and other attorneys. In such cases II fee 
of $5 is required for special examination and report ; and in case of probable 
success by further prosecntlon and the pape\ll are Ionnd tolerably well pre. 
pared, MUNN & Co. will take up the case and endeavor to get It throngh for 
a reasonable fee to be agreed upon in advance of prosecution. 

C A V E AT S  
Arc desirable i f  an Inyentor is not  fully prepared to apply for II Patent. A 
Caveat affords protection for one year against the issue of a patent to an
other for the same invention. Caveat papers should be carefully prepared. 
The Governmcnt fee on filing a Caveat is $10, and MUNN & Co.'s charge for 

preparing thc necessary papers Is usually from $10 to $12. 

R E I S S U ES .  
A patent when discovered t o  b c  dcfectiYe may b e  reissned b y  the surren. der of the original patent, and thc filing of amended papers. This proceed

l.lig should be taken with grcat care. 
D E S I C N S , T R A D E - M A R K S ,  lit. C O M P O S I T I O N S 

Can be patented for a term of ycars, �lso ncw medicines or medical com
pounds, and useful mixtures of ull kinds. 

'Yhcn t�lC invention consists of a medicine or compound, or a new article 
of manufacture, or a new compm,ition, flam pIes of the article must be fur
isllecl, neatly put up. There shoulll alRo be forwarded a full statement f)f its 
ingredients, proportions , mode of preparation, uses, and merits. 

CANADIANS and all other foreigners can now obtain patents upon the Bam.., 
terms as citizens. 

E U R O P E A N  P AT E N T S .  

MUNN & Co .  have solicited a larger number o f  European Patents than any 
other agency. 'They have agents located at London, Paris ,  Brussels, Berlin, 
and other chief cities. A pamphlet containing a synopsis of the Foreign 
Patent Laws sent free. 

M"GXN & ("0 .  could refel', if necessary, to thousands of patentees who have 
h[!'cl tile benefit of their advice and aS8istancc, to many of the prinCipal 
business men in this and other cities, and to members of Congress and 
prominent citizens throughout the country. 

All communications arc treated as eonfidential. 
Addl'esS 

MUNN & CO. , 
N o. 37 Park Row, 

NEW YORK. 
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PATENT RIGHTS SOLD ON C OMMISSION. 
B E. E. ROBERTS & CO., Consulting Engineers, 1 5  Wall st., New York. Send Stamp for Circular. 

MECHANICAL ENGRAVINGS, 
Such as embellish the SCIENTIFIC AMERICAN, 
are generally superior to those of any similar pnblica· 
tion, either in this country or in Europe. They are pre
pared by our own artists , who have had long experience 
in this branch of art, and who work exclusively for JIB. 
The cost of a first-class engraving, done by out' own ar
tists, and printed in one issue of the Scientific American, will amount to less than one-half the sum that 
would have to be expended on a poor illustration, print
ed in the same number of circulars, aDd on a sheet afpa
per in size equal to one page of our journal. A printed 
handbill has no permanent value. Thousands of vol
umes of the Scientific American are bound and pre
served for future reference-besides, we estIma.te that 
every issue of our paper is read by no fewer than one 
hundred thousand persons. 

To Advertisers. 
All good business men, before spending their money 

upon advertising, are in the habIt of inquiring about the 
character and extent of circlllation enjoyed by the Jour· 
nal that solicits their patronage. In this rcspect the pub. 
lishers of the Scientific American challenge the clo· 
sest scrntiny-the fact will show that their terms are 
much lower than those of any other tournaI of the same 
class in proportion to the extent of circulation. 

Parties who desire to bave their machmcs illustrated 
can address the undersigned, who are also prepared to 
send artists to make sketches of manufacturing estab 
l1�hments, with a view to their publication in the Sci
entific American. 

llIUNN &, CO • •  
3 '7  Park Row. N e w  Vorlc. 

PLATINUM H.M. RAYNOR, 
• 25 Bond st . . N. Y. 

MILLER'S FALLS CO. Manufacture Bar· 
ber's Bit Brace, No. 87 Deekman st., New York. 

MASON'S PAT'T FlUCTION CLUTCHES are Manufactured by Volney W.Mason & Co., Prov Idence, R. 1 .  Agents, R. BROOK� & CO., 123 Ave. D ,  N e'" York ' TAPLIN RIC E & CO. Akron. Ohio 16 tfeow 

Stevens' Helical Oal'iper 

As good as the best, and much cheaper. Also, other 1llle tools. J. W.  STORRS & CO., 252 llroadway, N .  Y. 
" G EAR'S VAHIETY MOLDING MA· 

T CHINE,-A. S. & J. Gear & Co., Manu· facturers j also! dealers in all kinds of ·Wood and Iron Working Maclllnery, Belting, etc. Address, 
;}6 SUDBUHY ST., BOSTON, MASS. 

STEAM HAMMERS, STE A M ENGINES 
GAS MACHINERY, SUGAH MA CHINERY 

BY 
MERRIOK & SONS, 

PHILADELPHIA, PA . 

ESTB. ENOCH MOR GAN'S SONS' 1809 

SAP OLIO, 
For General 

Household Purposes 
IS BET TER AND CHEAPER THAN SOAP. 

NO T CE.-Plans, Drawings, Specifications, 
by G. N. LUCIA,Architect. Easthampton,Mass 

PATENT RIGHT FOR SALE.-The un·· 
dersigned now of reI'S for sale a new and valuable improvement in vegetable cutter by State, County, or United States. For lurt}�r;aL�'ij'��: p�filv\�le, Pa. 

W ENTWORTH'S AMERICAN HARD· 
WARE AND lI1ETAL TRADERS' DIRECTORY. Embrac1ng a complete Jist of the Manufacturers and Dealers in IRON, S'l'EE:{,o, HARDWARE, AGRICUJ.TURAL 1M· 

PLEMENTS, MACHINERY, STOVES, ETC., in the United 
�;���h�n�!��N°��� �:�u����1i:d o!����ly �bo in la��� pages, printed on tinted paper, and handsomely %ound In greell and gilt. Just I!ublished . A few copies for sale. Sent to any, cnarges paId, on receipt of price, $6. Extra Binding, $8. Eyery manufacturer and Dealer in the Iron, Steel, and Hardware interests. and every Iron Founder and Machinist in the United States should have this val· uable work. Address WENTWORTH & CO., Publish· ers, 19 Central st., Boston, Mass. P. O . Box 4278. 

Newspaper 
Advertising. 

A Book of  125 closely printed pages, lately issued, eon· tains a list of the best American Advertising Mediums. 
������i��enl�n;3fri�ib��i����"w���I�u��R�f;�YU;:J8Fca�: ily Newspapers , together with all those having large cir· culations. published in the intfrest of Religion, Agriculculture, LIterature, etc., etc. Every Advertiser, and 
:;:i�rbtoe�Sc7tg��� ��r���p:ati�:Jf���£g���c:ddi����� receipt of 25c. 

GEO. P. RO WELL &, CO., Publishers, No. 40 Park Rcw, N ew York. The Pittsburg!:! (Pa.) Leader, in its issue of May29,1870, says : " The firm of G. P. Rowell & Co., which iFsues this interesting and valuable book. Is the lar"est and best Ad· vertising Agency in the United States,and we can cheer· fully recommf'.nded it to the attention of those who de· sire to advertifle their business scientifically and systematically in such a way: that is, so as to secure the largest amount of publicity for the least expenditure of m?����� ________________________________ _ 

LIGHT ! ECONOMY THE MOTTO . 
No more use for lar!!e Gas Burners. The PATENT MAGIC GAS·FLA'm EXPANDER applierl to a gas burner produces an increa�e of more than fifty per cent 

���ff�8te bI; tht� nke��}lat\�riU�;��t��del£f:�s��" fO;f igl� city, and will last a long time. Recommends Itself at first sight. Applied or removed in an instant. Can and 
2o�.�e$� .��s� :;����t:l�n I�i �s��a�:J�·ir�\Y��� :G�at���i: Circulars sent on application. \Ve offer unusual in· 
��l?ce�i::l!��Op�rc�¥:�;r. aF�J��1{�d�·R�e8�,f��I!1:i��� facturers and Proprietors, No. 337 Broadway, New York-

50 
PER 

OENTS 
EVENING, 

TO $5 
AT HOME ! 

1t;::le a�J W'�R�:����£�{rnl�gnP:s�1ito�; ��·���rneneta�g locaUty throughout the United States, can CI�ga�e III this business at great wages. We send, FREE, full particulars and a valuable li:1ample, which will do to com· mence work on. Any person seeing this notice. who 
:dad�::S�.r�����iit R�f����ncnt work, should send us their 

E. C. A LLEN & Co., Augu.ta, Maine. 

2000 in usc. WM. H .  HOAG, 214 Pearl st. , New York. Hand Saw Mill purchased trom you , would not do without for four times its cost. Can saw 13 foot plank in one minute.-Bliss Chappaqua. 

MACHINISTS. 
Illl1stratecl Catalogue and Price List of all kinds ot small Tools & Materials sent free to any address. GOODNOW 
& WIGHT MAN, 2 3  Cornhill, Bosron, Mass. 
1 832. SCHENCK'S PATENT 1 8 70. 

lVo odworth Planers. 
And Re·sawing Machines, Wood and Iron Working Machinery, Engines, Boilers, etc. JOHN B. SCHENCK & SON. Matteawan. N. Y .. and 118 L iberty st .• New York. 

MACHINISTS' TOOLS FOR SALE.-A 
. large variety of New and Second·hand Tools at 

il�'i1b�;t'; sr�'J'��·. Railroad GoU't:5'�lXbkEl:I�i C��d 

ARTIFICIAL STONE THE CHEAPEST 
and most durable,and adapted to all purposes that N aturn.l stone Can be used for. Send stamp for circular. THOS. HODGSON,17 Beach Place, Brooklyn. N.Y. 

BA CON'S TRUNK ENGINES @ 60 A WEEK paid Agents in a new busj: - 1 €IT" ness. Address Saco Novelty Co . ,  Saco, Me.1i 
]'01' All PurpoRPR ; C01�lpact, Durable, and Efficient. _____________________ _ 

BACON'S STEAM AND BELT 

Hoi.{)ting �Iachines 
or Manufacturers, Stores, Docks, Ships, etc. PIUCE LIST on application. 

DJ!.:LAMATER IRON WORKS, 
Foot West 13th st . . New York. 

Independent Steam 
BOILER SUPPLY, 

O R  

Feed Pump. 
RELIABLE FOH HOT OR 

COLD WATEH 
Circulars sent free. COPE & CO., No. n8 East 2d st. , Cincinnati. Ohio. 

e:cei;!�rn���t����V�I��lr;:;:te��Ir::Rr�h'ii�d!r;a����f�O;' turers of Portable Cars, Tracks . etc., for RaiJroad Con. tra�tor:il ann BaH I'oad Companies. �)tlice 12 Broadway, N. Y. Illustrateu circuhtrs 8cnL 1re�·. on application. State Rights for sale. 

S TEAM Gages, large assortment, self.testing, 
& original Ashcroft steam gage. E.H.Ashcroft,Boston 

SEAL ENGRAVERS' DIE LETTERS-
Seals and Prel'ses. Steel Dies, Brass Labels, CuttingPunches, Brass Stamps, Stencil Plates. Name Punches, Brands f°i:8BIl�1PR��EEf{�:':J{{s���le st., New York. 

Milling Machines, 
INDEX, S'l' ANDARD, UNIVEHSAL, AND HOP.IZON TAL.-The IR,rgest veriety to be found in the country. on hand and finishing. Workmanship, Ma· 
�f��al�t aFSr�fs��e���':tf;:;i��te�{afrj�gsN o,hSErbbA: OF BOSTON. Office 80 Milk st. Worl,s at Hyde Park, Mass. 

THOMSON'S PAT. ROAD STEAMERS.-
The undersigneo ,  Sole Manufa.cturer, under Thom� 

����s f��h���a�efe���tt�� i'�r�gtro�rlP��i'ge;.o i�����ri draw from 12 to 30 tuns, over ordinary roads, and at a great saving as compared with horses. A Stpamer, wIth a train of loaded wagons, mavbe seen at  work near New York.-For particulars apply to D. D .  WILLIAMSON 32 Hroadws.y. Ncw York, or P. 0 . 1 ,809. 
T.7IOH ROCK LU" fING AND WALL LAY. � ING MACHINERY Address G. L. SHELDON, Hartsville, Berkshire Co., Mass. 

REYNOllDS' PAT. FRICTION 

HOISTING MACHINES 
Have no equal for all �eavy and rapjd hoisting j adapted for the use of Mincs, lnclined planes, :Shjps, Docks, etc. An sizes on hand. REYNOLDS' I MPROVED MIN ING PUMPS, special ly d('. signed for mine draining ; adapted to any depth, quanti· ty, or location. Made to order. 
Af:OI:�'lVJfneV:yOf��t�!���les��:�fVP��!��:i��aioJj�: tances by 111('(1.nS of wire rope. 

DELAMATER mON WOHKS, Foot West 13th st., New York. 

Ble�'tiJ�5W�l: 
FOH Family Use-simple, cheap, reliable. 

Knits everkthin�. AGENTS WANTED. Circular 
����M��m�EineO.,\�fh, ��:���sf7f1��a��1t���· 

SILICATE OF SODA, IN ITS VARIOUS 

�ua{ri��:.'¥8�n��':,�hui��t����8;����\riab1>:'hiladeIPhi. 

FOR SALE-One 20·H. P. portable Engine 
and Boiler..!.� complete. entirely new. Address WASHINGTO" IRON WORKS CO., Newburgh, N. Y. 

LATHE CHUCKS--HORTON'S PATENT 
-from 4 to 36 inches. A 180 for car wheels. Addre •• 

_____ E�. _'HOHTO:t' & SON Windsor Locks Conn. 

IMP OR.TANT 
To MACHINISTS.-The Best Metal for all 

TIlE ���ij�R��e; �;:�� !�;���� 3��f��hr����.bl This stcf"l is made by an entirely different process from any other, and is tougher than wrought iron. "It can be  turned without annealing, being entirely free from hard !'pots. Every one who lises it pronounces it jUf't what they have long- wanted. for a multitude of uses, such as Crank Pins, Lathe S!indlCS and Scrcws,Cotton Machine 
�fcu��n;r:di;t�daFor ;i��b��i�����s�t¥;�i�t;s L!�?'S��� for further information,or a samp\e,stating use to which it is to be app�l�ie�d�.� __________________________ _ 

A PRACTICAL THEATISE ON 

So lub le or Water Glass, 
BY Dr. L. FEUCHTW ANGER, (The only work in English published) . Hundreds of formulas to silicify stone and brick, to render railroad slpepers. shingles, and wooden pavements fire and dry .. rot proof ; for making every speCies of cements. white· 

�;����o��g r�id,trin��Ss��'��s���C�li������d��igi�,e��lctY: 
§stti�;:��. g�����$��&�C��ii1�� ;f��t�;;vel al wood cuts, 

L. & J .  W. FE lJCHT II'ANGER, 
______ NO . 55 Cedar �treet,.!'�.:...!'..:.O. Box�.!!!:... 

RICHARDSON, MERIAM & CO., 
Mfl.llufacturerB of the latest improved Patent Dan leIs' and Woodworth Planing Machines, Matching, Sasb 

���lm���i�rl:fa�nire:&:!r��:�s�Ifc���s��'a��Al:' X:;; 
��?n���'sSpC���l ��iiS���aw��rn��taofat���, :is,s�:ri�is other kinds ot Wood-working �aChinery. Catalogues and price list s sent on appltcation. Manufactory, Wor!Jester. Mal3�. Wa.rehouse. 107 Liberty st.,New York. 17 1 
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Blo omington Nu/rsery. 
600 Acres. 1 9th Year. lO Greenhouses . . Fruit & Ornamental Trees. Nursery Stock,Evergreens, 
��f:�:r�b\�r�de��r('Ui1��JSF�����Pl!���.Ci�llS�t ���t:: sale and Retail. Send 10c. for Catalogues. F. K. PH<ENIX, Bloomington, III. 

._----

PORTABLE Steam I S T A T  I O N  A R Y 
Engine & Boiler, com� Steam Engine. without plete : Boiler : 4-Horse Power . . . . . . .  $ 550 4-Horse Power . . . . . . . .  $220 6 H  • • . . . . . . .  (i70 6 H " 250 8 . . . . . . .  780 8 325 12 . . . . . . .  1.000 15 425 15 • . . . . . .  1,100 25 . . . . .  . . .  6'l5 20 . . . . . . .  1,500 or Send for lIlu.trated 25 . . . . . . .  1,600 circula.r. For Sale by R. B. BIGELOW & CO., New Have�.I ____ _ 

WOOD.WORKING MACHINEHY GEN. 

ardso n ,��!i�� �¥����t��� v;��g:�r;�h1� ��.er� 6�� 2r���� 
26 Central. corner Union st. , Worcester, Mass. Ware .. rooms 42 Court#�fk�RI,';'wR1fJ\r. & HICIIARDSON. 

P. Blaisdell & 000, 
MANUFAC'l'URERS OF MACHIN ISTS' 

Mills, ����s'C�l������Ira:t!£�ih���,lre:v��i:g·eD�·ilYs�r��a the U Blaisdell " Patent Upright Drills. J a.ckson street Worcester, Mass. 

C INCINNA'l'1 BHASS WOHKS. - Engi 
.J neers' and steam ·Fitters' Brass Work. Best Q.uality at very Low Prices. F. LUNKKNHEIMKR, Prop'f, 

THE BEST PUNCHING PRESSES ARE 
made by the Inventof and Pa.tentee of the famous ECCfmt.ric Adjustment. Infringements Upf'Hl s�tld Patent will be severely dealt with. N. C. STILES, Middh:,towll. Conn. 

HOMINY AND PEARIJNG NULL The only mill in use that has a REGULAR FEED, DIS
CHARGE, AND SEPARATING A'l'TACIUIENT .  For RoyaltIeS or Machines, and Cireulars of Rame ,  address GEOHGE W. PATTEHSON, P. O. Box Oil?', Decatur, Ill. 

.</�HEATiNG FACTORIES. ��y) �as 16fN� �utpJ.R�L��CONN' 
Small Engine Lathes, lNANTED _ _ _  AGENTS, 20 per dar, t o  1.rs��B����i.1����\�: l��l:'e�I��dt¥���;��i��o�rotion. sell the celebrated HOME SIifUTTLE SE WING 
_____ -'E=X=ETER MACHINE WORKS, Exet.er. N. H. :�it3�!,I�rke ��s��rhusi3ci�·:f�.��·�1���fi\rYi6��I�e�� 

ROBERT M CALVEY M ., t f The best and cbeapetit Family Sewing Machine C .cJ ,  anUlaC urer 0 in the market. Address HOiSTING MACHINES AND DUMB WAITERS. J OHNSON. CLAIm & CO., 602 Cherry st . •  Philadelphia, Pa. Boston, Mass . ; Pittsburgh, Pa.; Chicago, 111. ,  or St. Louis, Mo. 
L W. Pond's New Too ls .- --- - ---- .-- - .---- -------
. °

E W
· 

AND IMPHO¢ED PATTEHNS-= Asphalte Roofing Felt. N Lathes, Planers, Drills, Milling Machines, Boring Mil18, Gear and Bolt Cutters PuncheB and ::3hears for iron. Office 

98 98 
I .. iberty st., New York. Works at WorcestRr. Mass. 

VINEGAR-How Made from Cider, Wine 
Molasses. or Sorghum in 10 hours, without usinll drugs. For circu.lars, addre8s F .  1. SAGE,  Vineg-ar Maker , Cromwell Cl1Dn. 

Andrews' Patents. 
Noiseless, Friction Grooved, l.Jortable, and 

\Varehoulile Hoi�ters. 
Friction or Gea.red Mining & Qllarry Holsters. 
Smoke-Burning Safety Boilers. 
Oscillating Engines, Double and Siulde, half to 

IOO-Horse power. 
Centriful,fRI Pumps, 100 to 1 00,000 Gallons 

MiJ�ls
n
n�a: ���v�tmC:ai�J::i�e���?�i��� 

out in,ury• 
����¥or 'cii,�':!f!���urable, arid Economical. 

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

BUERK'S WATCHMAN 'S TIME DE-
TECTOR. - Important for all J,arge Corporations and Manufacturing concerns - capable of controlling with the utmost accuracy the motion of a watchman or 

Eatrolman, as the same reaches different stations of his eat. Send for a Circular.p. O. Box f.0s�; �gs��n�Mas8. 
p�i�s���� g:��m�� i�e��1��[ih!�;��Rh2u¥�t'�g: rity from me will be dealt with according to law. 

THE Union Iron Mills, Pittsburgh, Pa. 'fhe 
attention of Engineers and Architects is called to our improved Wroug-ht·iron Beam� and Girders (patent· ed) , in which the compound weIdEl. between the stem and 

�a�!eeso!���uraac��rf�����:oe��il:e1Vo��gIJe�n �: ��� prepared to fm nish all sizes I4t tf'rms as favorabie 9.S can be obtainecl elsewhere. ·Fo�. df3!'criptive lithograph ad· <Ires. the Union Iron Mills, Plt!sbnr�h. Pa, 
'l"HE WOODWARD STEAM·PUMP MAN ..L UFACTUIUN@ COMPANY. ManufactUrers of the Woodward Pat. Improvcd Safety Steam Pump and ·Fire Engine, Steam.Water,aud Gas �'iLtings of all kInds Also, Dealers in Wl ought�iron Pipe. TIoiler 'l'ubes,etc. Hotels , Cburches,Factories,ro Public Buildings,Hea.ted by Steam, Low PreRsure. 'Voodward Building. 76 and 78 Center st., COl'. of Worth st. (formerly of 77 Beckman t t .) N.Y. All parties are hereby cautioned againRt illfringmg the Pa.t. Hight of the above Pump. G.�M. WOODWAIW. Pres't 

PATENT BANDSA W MACHINES of the most improved kinds, of various sizes, by FIRST & IlRYIBIL, 452-�56 Tent.h ave., New York. Price $il50, $275, $350. At present (March 28), there are in operation, in this city alone, 76 of our .l\f&chmes. Il:i'I Send 10r Circular. 

To Elect1" o-Platers. 
BATTERIES, CHEMIC ALS, AND MATE· . HIALS, in Rets or single, with books of instruction manulftct.ured and sold by THOMAS HALL, Manufacturing Electrician, 19 Bromfip.ld st., BostOIl , Mass. Illus. trated catalogue sent free on application. 

------

Scho o l  of lJIines. 
COLUMBIA COLLJ;;GE. - Practical and j Theoretical Instruction in Civil and Mining Engineorh g,  MetallufQ:Y. Geolo!2.'Y, MinerlJlogy, Assaying, AnalytIcal and Technical Chemistry, Physics, Meehan· ics. Ma.thamatics. Drawing, FrenCh, German. etc. , with Laboratory Practice. l{E'��ular courses for the degrees of Civil and Mining Rngineer, Bachelor and Doc1.or ot Philosopy. Specia.l student,s recpived without examina· tion .  Pecuni ary aid for those who require it. Hcopcns on Monday, Oct. 3d . ExaminatioHR for admission to j.he regular courses Thursday, Sept. 29. For further infl'T-
D:!�O�i't�� �?:c�1��:cEg���S491lhPil.,t�e�v to��NDLER, 

AGEN'fS WANTED-($225 A MONTH) by the AMEP.lCA.N KN[T l'1NG MACHINE CO., Boston, Mass., or 8t.  Louis. 1'110. 

A PATENT ARTICLE OF GOOD THICK. . NE,SS and d\lrabiHty, suitable for steep or flat rools. Can be  apphed by an ordinary mechanic or handy laborer. Send for circular to 
72 Maiden Lanc�i�;Y; �i�e�i/:t.1.k�� York. 

PARKER 

Pnnchill[ Presses, 
With Patent Eccentric ad� justment,to ra.ise and low· er the punch. All Power 
rri�ss�Sdj��Ili:;lntailotCCt��� 
Punch, are infringements of our Patent. � Send for circular and copy of our Patent. 
PARKER BROS. , West Meriden, Conn. New York, 27 Beekman st . 

Rider's Automatic Cut-off 
Vertical, Horizontal & Incline Engines. 

MANUFACTURED BY THE 

Albany st. Iron Works, 
Handren & Ripley, 

PROPRIETORS. 
Office, 126 WaRning-ton �t . ,  
Ne�() York. 
The advantages obtained by these Engines over others are : Economy of 

�i:ii��do����'Jt���t:��: simplicity of desig-n , and non�liabilit.¥ of derange� ment, reqmring no more care. than common engines. Also, Patent Air Front Boiler. which will 25 
E�rler durable and llaOJ'e '1aI<, tttan others. Descriptive Po.m" hlet. Price lists mailed application to the tors. 
l!I.§Iij"m·FI.JI�""$290.FOR1S.TCLASS7� 

SENT ON TRIAL-CIRCULARIiI MAILED FREE.. 

PORTABLE STEAM ENGINES, COMBIN -
o ing the maximum of efficiency ; durability and econ . 

�ile'I;��jt�:V����l:�i�wit�i���r�Dt�abJ j;�:O b��Kg 'iI� 118e, All warra.nted aatisfa,ctory or no sal(. .  Descriptive circula.rs sent on anD ! j cati.on. Addres� .T. C. HOADLEY & CO. , Lawrence, Mass. 46 Cortlandt st . . N ew York. 

D IES FOR CUTTING BRASS MAHKING Plat(�,s, Good Shaper! T�etters. Sharp Cutting Edges on best cast I'"teeJ , Hard ened and Tempered Heads and. Facef!l, and warr:Lllted the best. Samples sent . ROBERT ROGEH8. 26 Spruce st • New York. 

C HINGLE AND HEADIN G MACHINE--t� I:.1 W �" ratent with Trevor & Co.'s Improvements 'l " lH �  �.' l ' l l jl h' I ' I ._ ; il\ d  B(':�t in nse . Al s/? Sh}ngle, Headint�, ::'. l l tl ;-:,t.d.·.�\: , !  O .· ll �.r.:: l -. , t'  q u�tl l7,�r," • •  �eadlllg Turners, Planers eLc. A d(lu-':bd ·IT\ . .E V O l�  &; CO . •  "J.ock{wrt, .N .  Y. 

© 1870 SCIENTIFIC AMERICAN, INC.
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, \  """rliBemenl. will b e  admltled on this pa(}e a t  ,he rate of 

$1'00 p&r line. En(}ravtn(}8may head adverti8e'ff,ents at 

the .?arne rate per line, ,by 1iWaBUrement a8 the letter'· 

V/'{:Hbw 

FOR SALE.-All the Steam Hammers and 
Machinery of the Franklin �'orge. Apply to TUGNOT, THOMPSON & CO., 480 1st Avenne. 

'I"'IRIN IDAD ASPHALTIC PAVEMENT, 
For Streets. C llrria2:eways, Walks, Floors, etc . ,  

E .  W .  HANNEY. Patentee. One continuous piece, not injured by heat or l rost. Impervious to �rass, water. and noxious vapors. 
1�En.�.GI�1T�N �tlt,j��i!11lj�Avi!��J���Iifr JE�'E��:; 
sen!i:�lrf�\��i�6�IJrOt�e can lay bis ���a�X���Y, General Agent, 440 W. 23d st., New York city. 

ARE YO U 

GOING T O  PAINT ? 

-----------------

� THE CRAIG MICROSCOPE f � ? 
MAGNIFIES 1 0,000 TIMES. 

REVEALS THE THOUSAN DS of unseen wonders of creation. Combines endless instruc
. t,ion witn l:imusem�n.t. �o s�mpl� a child CUll. use it. Adapted to the family circle as well as Scienti fic nse. 

bent.! tor circular contaInIng testlIDomals from press anl� public. ' 
Price $2.00. By Mail, Postpaid, $2."0. For s31e by 'l'HEO.uO ltE T U "C H ,  37 Park Row, New York. 

WTllE R O.PE, 
J O H N  A .  R O E B L I N G ' S  S O N S , 

Manufacturers, Trenton, N. J .  

FOR InclintlCl Planes, Standing Ship Rigging, 
Bridges,Ferrie�stays or Guys on Derricks & Crane£: . Tiller Kopes, Sasb ,-,ords of Copper and Iroll , Li!,;btnlng 

MACHINERY New and 2 d-Hand.--Send for circnlar. CHAS.PLACE 
, &; CO. , 5O Vesey st. Ne IV Yor 

THE WAT C H E S  MADE BY THE 

fn���;��S a�f �lc;F!se[or iE���a a:lt��!;?�o���e��Opr�}�� 
Lr.j! h cIrcula.r , giving price and other information. lSend for 

oJ SO, Use t e Pa�,;:������nc.;r;s���t/;��'t.:'!l�]t::'Y:k\l'�����us� 

rr-:w YP �JC W ftTFf1  Fp ·  
ARE TH E J3F?T F; PFF.Arr:?T· 

Factory, SpringficlJ, nass. 

Averill Ghemic� Paint. OTIS' S'if��:�iii; 

ASK TO SEE THEM. 

PAGE'S 

Patent Tanned Belting 
P UREST WHITE OTIS BKOTHERS &; (JO. 

NO . B09 BKOADW A Y .  NEW YORK. 
Runs 25 per cent more maChinerh, is nearlv twice as 
;��oc��e�fa� �;�i�i��:��i���fs�ra�daNi:�lu�\�?r. Send 

AND ALL THE 

FASHIONABLE SHADES. 
" Ready for Use ; Requires no  Oil. Thin

ning, or Driers. " 
AND SOLD ONLY BY THE GALLON. 

MORE RECOMMENDS : 
Rev. ALBERT NASH, Lee, Mass . , March 31st, 1870, says : 

U I used the ' Averill Chemical Paint it on my house, and , 
�C:e������en ����i�1�uiroi:y ��cP����!:�a Fr��t:r���� appearance it will be. permanen.t. I covered IpY hou�e 
���it ;gtRti����ha;te�p���r;l�l�a: :::;ldr�}F.;,and It 

A. C. P. Co . ,  Gents :-I bave nsed your white Chemical 
Paint on my old weathpr�worn hOuso, and it has caused 
���

eI �:���;�°ftl�� !�it8Tl��ge. I�.I�.t�(1El,ll#.�:ome. 
Editor Schenevus Monitor. 

Scn-;;:;';:vus, N. Y., Aprl113, 1870. 
Rev. W. W. ATWATER, douLh Killi ogly, CL . ,  Writes :

u Your Chemical Paint suits us in every respect." 
Recommends frOln all secl ions of the country, com

prising the owners of many of the finest villas and resl· 
dences In tbe laud, can be obtained, with Sample Card 
and Price list, free of charge , by addressine: 
Av���ll Che:r.!.cal Pl.!:>t '<i�: : : : : : : :�f�el:!'�; o. 
f:c!nl:I*Iit':.;.· . .wo . . (j,, : : :  .. : : '. : : : : : :  : :  :R����'::/N-:I"�ss. 
li?�rrw.h��"ba����C�"f.?:.·.· . .... .. .. .... '.1l:.y:[};.:.a�ld. 

£:"�:e:�:k.knCo : : : : : : : : : : : : : : : : : : : : : : :8�gf::J.J!IO. 
Hull, Moses & Co. " . . . . . . . .  " . . . . . . .  Coilunbus, Gn 
W. P. Converse, Jr . . . . . . . . . . . . . . . . . .  New Orleans. 

PAT '"INT ' 1  NEGO TIATED.-Inclose stamp Il' � for circular. QEHNER & TYLEH, .I!J 258 Broadway, N. Yo P. O. Box 4,544, 

AG ENTS WANTED-In all parts of the 
United states, to sell the celebrated �'old ing Luncb or Dinner boxes. 'Adtlre�s the sole mal, utacturer JOHN ERPELDING, 252 Schiller st., Cbicago, Ill. 

A.. J. IJicknell Co., 
TROY, N. Y., and S PRINGFIELD, ILL., 

Pnblish and send. Charges Pltid, on receipt of price, 
.Bicknell' s Villalle Buihler . . . . . . . . . . . . . . . . . . . . §10 

THE 

Tanite Emery Wheel. 
Does not GlaZh�n'¥A�'i¥ltM.�ell. Address 

strondsburg. Monroe Co. , Pa. 

Niagara Steam Pump. 
CHAS. B. HARDICK, 

Adams st., Brooklyn , N. Y .  

Pa�e Br(tthers, Sole Manuf'rs. Franklin. N .  H. 

Diamond-Pointed 
DRILLS,with Imp'd Machinery for all kinds 

8E�r:�8�i�irwl�)�i�lrffi�!�i'��tl���sB����rk. Pi'" Illnstrated Circular sent on appllcatlon. 

WATCH FREE, & $30 a Day sure, and no 
humbng. Addre.s LATTA & CO., Pittsburgh, Pa. 

WANTED-Improved Shears or other ap
paratne. suitahle for cutting up old Boiler and other scrap . BATTELLE & CO., Mempbls, Tenn. PAT. SOLID EMERY WHEELS AND OIL 

8TONl£.s, for Brass and IrGn Work, Saw Mill!'! , lUlU 1:d"e Tools" N ortbampton ",mery Wbeel Co.L eeds 'lias, T�OR SALE-Foundery and Machine Shop, 
.£' in best location in Northwest; wcll established; do· 

I E COU!\ 'r'S PATENT 
� HOLLOW LATHE DOGS AND CLAMPS.-A set of 8 Dogs from % to ·��in., inclusive, $8. A 

��t�f sl�e�'w.,Zti�Ystii'cl!�·:'; from � to 6·in ., inclusive, $11. Send for Circular. 
C. W. LECOUNT . 

Sontb Norwalk, Conn. 

in!!: good business. A. H. MoGILL, St. Paul, Minn. 

r4STUBS FILES, TOOLS, WIRE, & 
11< Cast Steel. Also, Twist Drills Chucks. Reamers, Lathes, Planers, etc. Catalogues Sent free by A. J. WILKIN�ON & CO., 

2 Washington st., Boston, Mass . 

A. S. & J. Gear & 00., 
BOSTON.-We find tbe Variety Molding Machine bougbt of you to be ju�t the article we needed for mOlding Fur-

IMP ORTANT n��u�r:.:..����AN � !��, Mor�����_west V�. 

To LUMBERMEN. - MORRISON & I �BEST STORY PAPER 
, HARMS' Improved Muley Saw Hangings are pro. 1 . in the WOHLD. Sold eve-

nounced by all to be the g-reHtest im rovemen"t oi the � ,  iii' r'l' where. 6c. $8 a y.ear. � $5 
age. The motIOn imparted to the saw Ey these hangin2 s W I N PriztI to every 8ubs<?rIber. Send 
will enable i t  to perform from 50 to 100 per cent more two stamps for speCImen copy. 
T��� :r�t��M :,!'� tR�b��t :':i!,;r!r?i:������[o�n;:�: BOSTON, MASS. , 
ner, and guaranteed to perform al l that they are recom� ---.----mended to do. Address MORRISON & HARMS) mM' '\!TfI D�� 1'(�J/ D 1Ir'I'! n  386 River ave., Allegheny City, Pa. l' � , ' A::I.I All\. 1.1 , '! " r R &\1111.\ ( ,j £&\ n S. 

_� PAT. AU a . 3 . G 9 . "' A P R I L  5 .  1 6 7 0 '"'" 
: ADAPTED TO SUCH A WIDE V ARIE-

ty of nsefnl purposes tbat It will gay for everybody 
�:ri\�1!.R�:t�ri��s��hd'�';s��'lE?�I'6�iJ'!f{VTsi t�\1't  

THE ONLY FAMILY KNITTER MADE 
tbat fills the hill. Send for circnlars and samples to LAMB KNITTIN G MACHINE WF'G CO., Cbicopee Falls , Mass. 

CO. ,  Woonsocket, R. 1. 

(Jnml1'ings & Mi. l'lfi':d���hlt:;t�\';,�i·.ir.; : : : : :118 Loth' s  Practical Stair Bnilder . . . . . . . . . . . . . . . .  $1U ERIOSSON'S NOVELTY.-
A Guard for Protecting Spools of Tllread from �etting Solled or 'l'angled. 

p""" Catal ogues mailed free to any address. 
TO �XHIBITORS AT THE 

• Caloric Engine. GOOrrria Statu FaIr SAFE, ECONOMICAL, D URABLE. USES 

Twelve In a Set, aS80rted sizes. $l.oO for tbe set, by mail. Large Discount to Dealers. p""" Male and Female Agents wanted everywhere. DALBY & HART, St. Lonls, Mo. 

g , NO WATER. REQUIRES NO 
And To Inven tors. ENGINEER. 

BEST BOOK FOR AGENTS .-It is indis-
pensable. Everyhody wants it. All sbould bave it. HOW TO WHITE. I HOW TO BEHAVE . 

WE TENDER OUR SERVICES to rep
sent tbem In articles for EXHIBITION, or sales 

of PATENTS. """,�ith our capacious Warehouse. along 
side the Railroad,and our extensive A.l!ricnltural Works, 
:����:�dr03��Q<i!:��f�!�����:it:t:�riti���\���������:::i 
to manllfaCljureAg-ricultural lmplements for the :::)Quthern 
'l'rade, and parties wishing to introduce their articles or 
lnventions will do well to confer with us. GLENN & WRIGHT, Atlanta, Ga. 

McNab & Harlin, 
lII annfactnrers of 

Wrought Iron Pipe and Fittings, Brass Cocks, Valves 
Gag-e Cocks, Whistles , Water Gages. & Oil Cups, Har� 

lin's Patent Lubricator, Plumbers' Bra!'"ls W ork, Getty's Patent PIpe Cutter, GetM's Patent Provi��{��f.,a��;-af�rk. 0 . 86 

THE INVENTOR'S AND MECHANIC'S 
GUIDE.-A valuable book upell Mechamcs , l'atem" And New Inventions. Containing the U. S.  yatent Laws, Rules and Directions for doing business at the Paten Oftice a lU diag-rams of the best mechanical movements , 

:;���avr��r!��o3:Jc�P;ti������i�3 �!��r::t �rg6�et:6\f. taln Patents ; Hints upon the Value of Patents ; How to · sell Patents j Forms for Assignments ; Information upon the ttights of Inventors, Assigneeta and Joint Owners ; Instr1!�tions as to Interferences, Reissues, Extension2 Cfl.Yeats, togt:ther with a great variety of uijeful informs· 
t�oa in regard to patents, new inventions, and scientific subjects, with scientific tables, and many lllustration. 
.!�8n¥:,�r1dd;��: ���o� M1���I�;·�r�;'w����onlV 2{; 

MODELS, PATTERNS, EXPERIMENTAL, 
. and other machinery. Models for tbe Patent Office, built to order by HOLSKJ, MACHINE CO., N os. 5"8, 530, 

I&nj 58'1 Water st., near Jelferson. Refer to SOIENTIFIO 
a""'''IOA.N office. U tt 

Havlng macle arrangements! or manufacturin� this En· 
g:ine on an extensive scale , we are now prepared to fur
nlsb to all desirlng a ligbt power, the best and most eco· 
nomical engine ever offered to the public. 

DELAMATER IRON WORKS, 
Foot of West 13tb st . •  loI ew York. 

Brancb Office:-JAS. A. ROBINSON , lao Broadway. 

EMPl .OYMENT. 

$250 A MON TH with Stencil Dies. Sam· 
pies free. Address S, M. SPE:NCER. Brattleboro. Vt. 

HOW TO TALK . HOW TO DO BITSINESS. 
chiir������itee�t����iig� k(l���If���1fo1a���r:l�� European-Etiquette, and a Business Man's Counsellor. 
���:e1fS;0:�����:i!0:n��;�� 1�:����n o'k��,���I�io�� 
��.���;it. Llberals�e����tt���9 :;�:d�:;�*�V"?r 

.N .  B.-A COpy of tbis book will be given as a preminm 
for two NEW Bub8cribers, at $3 each,to the PHRENOLOGI-
w�o �iYr:a��· t����e:�i1t �s a good chance for you. 

PAINTER'S MANUAL, A Complete and 
practical Guide, givin� best metbods and latest 1m· pl"oVementE in honse paintmg, si,lrn painting, grai ning, varmshing, polishin�, staining. g:ilding, glazing, Bilver� ing. Grecian oil paintine:. Chinese paIntmg, etc. Also, 

g prmciples of glass stainmg, harmony and contrast of 

- .  �I.�'� 

colors. analysts of colors.) with philosophy, theories and 
IIractices of color, etc. Includes, also, Practical Paper �'i� · - . �!11. �nfifO;;' I �o��¥J�� tbe wor1!' invalnable and indlspe�s· 

� .. ___ _  � _ ___ � _ I able to the ")J erson engaged In Painting, etc . ,  and wrIte 
[ from an experience of more than thirty years. "-J ohn 

• 
_ • 

Salisbury, Newport, R. 1. 

• t;i�e2l;�,';.\,���ttl�n!t���r\1:'t�u���07�.��:tl�i'��n��t��� Watchmakers' and Jewelers' Manual, 25 cts. ; 
in use, renders it undoubtedly the moeu, economical. W e  ��fPh:�tl��lM;�g.:�·f�rc·f,:!.�tr�:f���. M:��a�'y2��i are al so the sole manufacturers of the CELEBRATED COL-J�INS PAT. COUPLING and furnish Pulleys, Hangers, et�. . ::l�:,B��e5����eH��ya�, �8�:ft�i�·a��a����,i�.{!� 
�fi��l'ig;o:� ap!lrove�o"��s& t'l'frGw't1WS;!led on ap· 

120 Water .t., Pittsburgb. Pa. 
ur Stocks 01 tbls ehafting In store and for sale b� �Ulct��6 E:a�\:;s;E·�e�o¥g�k.Mass. GEO. PLAC $1 6 FOR $5.-THE PHRENOLOGICAL 

JOURNAL is a first·class Family Magazine .  de· voted to Phrenology Phvsiognomy. Ethnology, Pbysi· ology, Education, and Literature, with measures to Re� form, Elev»tp. ,  and Improve mankind Physically , Men� tallyii"Jid Morally. S. R. Wells, Bdltor. Now Is the time to su scribe .  TERMS.-$a a year ; s .J;mple number, 25c. To all who subscribe at once,sending 20c. extra for mail-
�
nuiJl?t!1ee�t�r$���rlf�����tef�e��romos, U The Doctor, " 

[OC'l'OBER 8, 1870 
w- '1'.  V .  Carpenter, Advertising A�ent. Addres hereafter, Box 773, N ew York city. 

Harrison Safety 
Boiler. 

First· class.Medal, WOI'ld's Fr lr. London, 1862. And AmerIcan [nstitnte Fnir, New York, 1869 Over 1,000 Boilers ill Use. 

Weston's Patent Differential 
PUT.LEY BLOCKS. 

'7 0 . 000 IN USE. 
Address 

HARRISON BOILER WORKS, 
Phil adelphia, Pa. 

110 Broadwa;': :N'e�H�·�k?�n1E�t-�e�;r�.::l\t . . Boston 

D O YLE'S 
PATENT D.lFFERENTIA L 

Pulley Blocks. 
Tbe celebrated DOllIe Blocks have taken Premiums 

�:f: !!hee�l��ee;�:!e l���� �i��b?tt�£�Fth� �:�� �Ii:t7. WHEN YOU BUY,SEE THAT THE BLOCKS ARE MARKED .T . J .  DOYLE. Pat'd Jan.8,1861. All others are infringements. 
SaMUEL HALL'� SON & co. SOLE M AN UFACTUHI<:R�. ' 
229 'West l OtI. st. , New York. 

C ANV A5'SF.R� W II. N'I"ETI. 

'.l'.tt� U .N I V 1H\" � A .1 .. I:!'IJ..lA.1""" J.!,,� h l" F'or Table Vu thjry. �hear�. and �Cl�l$vrs meet. · the grrat demand �amo�g Families, Hotel s ,  anei Uestaurants, for an etfectIve, SImp le ,  durable Sh arp 'mer. It meets with rapid sale at the low price of $1 Liberal discounts to Canvassers. Send for Sample or Illustrated CirCUlar. 
Office Meriden C�tl�;·i';fo�: �o��:{���i�\�;New Yor;:. 

I:> BICED and Illustrated Manuals on the fol
. lowing- subjects s�nt free. Part 1st . Mathematical Instruments, 112 page!1l. Part 2d. Optical lustrume� l t8 

!H pa�es. Th� following sent on receipt of 10 cents ; Part 3d. Ma�nc Lanterns and Stereopticons 88 pages Part 4th. Philosophi�al Instruments, 64 pages: . 
.J t.lI! �:�  W. \l UJ;; EN '" CO.,  

No. 5 Dey st . ,  New i����estllut st . . l'bHadelpbla ,  l'a 

American Saw Co . ,  Manufacturers of 

J 
And r:erforated Clrcnla,:. Long, and Hand Saws. Also SpUd Saws of aU kinds. -" 0 1 .  Ferry st. ,cor.Gold st"New 
§'.:'£�ra��f�c';,� �aTce for Pacific coast, No. 606 }'ront st. , 

London . . . . . . . . . . . . . . . . . . . .  4� Cannon 8tree� H KOHNSTAMM, 
• Manufactnrer 01 

. Ul �TRAM A RINE. 
�!l�t!���rl��i�is¥�¥=h�3�:'Wrc�Dzae�� �CJnka�t�l��IW�' LOO Chambers st., b J tween Broadway�& Church st. s  S .  y '  

SOLID EMERY WHEELS · 
are guaranteed superIOr to any now in the market, and Bent out on trial. Price list upon applicatIon. 
UNION STONE CO., 

S2 Pemberton Square, Boston, Mass. 

THE IMPROVED 

S H UTTLE 0 
SEWING MACH INE  
for !it i n1pl i c i t y  .. d n .
rab i l i . y  &; h e a 'H y  
slands unri'Vl, f"rt ! ]i'{)l" 
s t i t c h  h e m m i n g, 

q u i l t 
n d i n g ,  

IO g , ga
sewing o n  

9 M unexcet l  eel ! !!firAGE NTS WANTED in every County in tho United Sta.tes where we hav6 110t one alreac1y emp10vf'Q For particnlars address Wilson Sewing Mach i n e  ·Co 
. 

Cleveland , O. ;  Boston , Mass . ,  or St. Louis,  M o .  
. ,  

BAND SAWS. 
PATENT BAND SAW MA CH INES, MADE 

_ by l'erin & Co . for Log, Re�sawjng, aud Scroll . Mone:1n& Co.'s Saw Blades, in stock and made to order 
�'�rt1:�d� inches WIde , 50 ft. long. Saws and Machine • 

Also, TaperFiles, etc. 
b��:1.\.1fl�fo�a�t�, ���. Macblnes In operation at Ma· 

GEORGE GUEUTAI" Sole Agent for the [] . S .. 39 West 4tb st., N. Y 

$2 -THE AMERICAN B U ILDER-One 
.. of the motost valuable monthly pubUcations 01 the ay. Send $3 for the B U ILD � m ,  and get in addition the spleudid premmm of Ritchie's Irving. u. fine stee engraving , size 2 1x32. CHA�. D .  LAKEY Publisher 

1 5 1  and 158 Monroe st .  Chica!':o. 
PATENT IMPROVED 

STEAM HAM MERS, 
FERRIS & MIlJg:"J��I��·dn�';;��d�is . ,  Pbiladelpllia 

THE SCIENTIFIC AMERICAN is printed 
witb Ink furnished by CHAS. ENEU JOHN�ON & 

�t�'NI;.ni��kd LOIDDard st •. , Phil'a. 59 Gold cor Ann 

© 1870 SCIENTIFIC AMERICAN, INC.




