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ASCHENBRENNER'S IMPROVED SUGAR-MAKING readily removed for c1eaning and another quickly substitut-
PROCESS. ed, which serves to finish the initial filtering process. 

There is no pr ocess of chemical industry in which the The liquid is next conducted to three open kettles in suc-
waste reaches greater proportions than in that of sugar cession. Each kettle has a double bottom sO.as to be heated 
manufacture. Dr. Scoffern estimates the loss as nearer by steam. In thes e r eceptacles ,  the juice is precipitated by 
two thirds than one half, while another authority emphati- means of lime and magnesia, a process facilitated. b y the 
call y  char acter izes the proportion as enormous. The weight high temperature imparted by the steam, after which the 
of the contents of a hogshead 'of sugar-according to an sediment is drawn off by suitable tubes at the bottom. Thus 
article on this subject recently published in Iron-is about purified, the liquid passes away thr ough the s iphons ,  E, to 
2, 1 28I bs. T o  obtain this quantity of sugar, 3,500 gallons another filter, F, which removes the last vestige of toreign 
of cane juice ar e often used, of a strength say of 9° B aume . substance which 1l?-ay still remain held in suspension. This 
E ach gal lo n at this average density contains 1' 81 lbs . of apparatus consists of a metal case, in which is placed a sec­
sugar ; hence 2,500 gallons contain 4,525 lbs . But the ond case, having t wo perforated ends and two perforated 
planter, as above noted, gets but 2 ,1 28 lbs. ; hence the partitions, forming three compartments. The first is filled 
amount lost, or. 2,397 lbs .• is actua1ly more than the maker with sponge, and the'second with bone black, and the third 
has to sell. Of this loss 426 lbs . is molass es dr ained off, with charcoal. At each end is an empty space for the enter· 
while ihe balance is waste of saccharine matter lost by car· ing and emerging juice. The inner caSA is provided with 
amelization ; while or dinar y  pr ocess es have the still further handles to admit of its being lifted out of place for cleaning. 
defect of evolving. by the boiling of the cane juice, gases The pump, G, then lifts the juice into the sulphur box,H. 
which impair the quality of the sugar. This latter portion of the apparatus is of wood, encloses a 

With a view of over coming thes e obstacles, the invention paddle whee l which is actuated by the steam engine of the 
we her ewith il lustr ate has been devise d. Accor ding' to the mill, and is fed with sulphurous fumes from th e adjoin ing 
claims of Us originator, the lar ges t poss ibl e q uantity of dry, sulphur furnace, I. The revolving paddles throw the fluid 
pure, and naturally white sugar in mar ketable shape is pro- into rapid agitation. so that it is thus mor e thor oughly ex­
duced. The importance of such an apparatus, if thoroug-h- posed to the action of the gas and caused, it iR claimed, to 
ly efficient, cannot be overestimated, not only as influencing leave the box in a perfectly bleached condition . .  The emer· 
a vast indus tr y, but as directly affecting every consumer of ging stream,which is of about two thirds of aninch in diame­
the s taple ; and hence no further introduction will be needed ter, passes at once upon a long trough of. sheet metal, J, 
to bespeak for the following description the careful conslder- which, heate!f interiorly and under neath by steam supplied 
adon which its s ubject deserves . 

. 
through the p�pes shown, serves to raise the temperature 

[$3 per Annum 
IN ADVANCE. 

ness of one third of .an inch. At this point, in order to carry 
off all the vapor, hasten condensation, and prevent the boil­
ing of the juice, a steam fan, ,M, is produced. By the effect 
of this appliance, together with that of the processes to 
which it has already been subjected, the liquid beccmes so 
thick as to necessitate the use of a scr aping appar atus ,N, 
which consists of an endless band, passing over pulleys and 
provided with transverse blades, placed at suitable distances 
apart. This is set in motion by the engine and ser ves to con­
vey the material to another inclined plane similar to those 
already described, where it is acted upon by a second fan, 
O. Finally the sugar , now in a crystalized condition ,  is re­
moved by hand into the last receiver. 

When it is desired to produce molasses, a small per�ent!lge 
may be obtained by making the incline of the troughs steeper, 
thus hastening the process and preventing the perfect drying 
of the sugar by the action of the two ventilators. The mo- , 
lasses thus made is �aid to be' of th e best quality and Ilf the 
finest color. The entire period of time occupied bi the juice 
in passing thr ough the appar atus is stated to be in the 
neighborhood of forty-five minutes. 

As regards economy. we are assured that the percentage 
of fuel' saved' is remarkably large-a fact which may be 
justly inferred fr om the advantageous and ingenious arrange­
ment of heating surfaces, etc. 

The patent for this invention, the credit of which is due 
to Dr. H. M. Aschenbrenner, is now pending, in the United 
States, through the Scientific American Patent Agency. 
For fur ther information, address Mr. T.  Masac, care R. 
Matthies & Co. , 525 Apartado, Havana, Cuba. 

------------�.�I.�' •• ------------T he course of the juice, as it emerges from the grinding of the liquid to a degree not exceeding 1 94° Fah. , by a con-
mill, is thr ough the tr ough, A, in which, 'at B, are ar- den�ation of 32° or 33° Baume. B eneath this .trough, at K. Depres810n In RaUway Bond8. 

ranged two inclined filters of different degrees of fineness, is arrl,tllged suitab1e apparatus for altering its degree of in- Fifty-five railroad companies in the United States are now 
the liquid of course 'passing through the coarse one first. clination at pleasure, thus hastening or retarding the flow. reported as in default for non-payment of interest on their 
T hes e filters are' placed in two sets of grooves so that one Pa/3s[ng next through a connecting 'canal, the juice. in a bonds. The total alOOunt of these bonds is $21 7,959 ,311. or 
rair can be r ein o�e d f or c1eaning, leaving a second couple stream half an inch in diameter, exits  upon a seCOlld about. thirteen per cent of the, whole amount of the railroad 
continuing to act, so 'that the oper ation need not be inte).'- �rough, orQox,L. Thi� C<1nduit,is &r"nged similarly to the bonds nowout&tanding • 

. rupted. The object of these appliances is tos.top the pas: trough, J, and t he liqUid is. here .l).eated up from �12' to With�ut few;e:x;ceptions, ',the cause of the delinquency is 
sage of mechanical . Impurities fl.oa,till� �!i'.�·��\'1� : 2200·,Fah., �nd therpby Condensed to 40° or. 45° B aume . due to .thfl, tightness of .the money market and not to any in­
conduit, B ,  dis ch\tr ges into, a flannel, bucJtet,shafHld recept\io- .When , it. reaches the lower end of the incline, occupying herent defect in the roads or their management, and the dif� 
cle, C, which it also so arranged over a tank, P,. as . to be froIll10 .�g lll . .I!linutes in thetraJ;>,sit, the stream has a thick- ficulty, therefore, will be only temporary. 

ASCllENBRENNER'8 IMPROVED SUGAR-MAKING PROCESS. 
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A WORD TO OUR SUBSCRIBERS. 

Many of our subscribers will observe, printed in red ink 
on the wrapper covering this week's copy of the SCIENTIFIC 
AMERICAN, the announcement that in three weeks their sub­
Bcriptifm will be exhausted. The year and the volume thus 
expire, and we give notice a little in advance, and solicit a 
prompt renewal of all subscriptions, in order that our read­
ers may experience no stoppage in the receipt of the jour­
nal, and that we may not miscalculate the quantity of paper 
to print at the commencement of a new volume. 

The plan of discontinuing the paper when the time ex­
pires for which it is prepaid, we think preferable to the 
course adopted by many publishers, of continuing their 
paper indefinitely and collecting afterwards. The latter 
course is too much like having a bill presented for a �uit of 
clothes after it is worn out. We shall be gratified to have 
every old subscriber renew, and doubly grateful if each 
will st>nd one or more new names with his own. 

We hope those of our subscribers whose term is about to 
expire, as admonished by the notice on this week's wrapper, 
will not delay in remitting for a continuance of the paper. The 
safe�t way to send money is by postal orders, bank checks, 
express. or draft on New York,payable to the order of Munn 
& Co. Little risk is incurred in sending bank bills by mail, 
but the above methods are safe beyond any contingency. 

------------.. �,.�, .. ------------

business are extensively in progress, although in many cases 
it has been hund necessary to continue reductions of time 
and wages. The tobacco interest has suffered but little. 
The jewelry manufacturers had experienced a stagnation in 
their trade, but this is reported to be gradually passing away. 
The knitting, mills of the northtlrn part of this State are rap­
idly receiving order$, and improvements in buildings and 
machinery are progressing as usual. It is expected that the 
great establishments in Cohoes, N. Y., will start on full time 
again as soon as the water is let on in the canals. The safe 
dealers have reduced prices and sales are said to be brisk. 
The dry goods trade is recovering, and a good holiday busi­
ness is anticipated. 

The war contingency, while serving to divert thg popular 
mind from the financial stress, is becoming the means of 
supplying work for large numbers of men. We note the 
following important contract�, which indicute brisk business 
for several of the largest machine shops in the country: 
John Roach i� to build engines and machinery for one new 
sloop of war, to cost $630,000; for two similar vessels, at 580,-
000; to repair four monitors, at $720,000; and to build two 
engines for $366,000. Quintard & Murphy are to construct 
engines for two sloops of war; the Delamater Iron Works, to 
repair the" Dictator;" Atlantic Works, of Boston, to repair 
two vessels; Hartford Iron Works, engines for sloops of war; 
Wright & Co., of Newburgh, similar work; Cramp & Sons, 
of Philadelphia, are to overhaul four monitors; the Harlan & 
Hollingsworth Company are to repair three ships of the same 
type, and it is stated that the Navy Department has more 
contracts yet to issue. 

The effects of the disaster had been severely felt in the 
eastern States before the magnitude of the panic had become 
fairlJ comprehended in the West. In spite of this fact, 
however, the work of recuperation seems to be as rapidly 
advancing in that soection of the country. The iron interest 
of Cleveland was embarrassed for a time; but as a rule, we 
learn that there has been scarcely any reducti')n either of 
force, wages, or time in the factories and shops of the city. 
In Cincinnati, of the 12,000 workmen there employed, it is 
stated that hardly five per cent of the total have lost their 
places; while from Dayton and Columbus comes a similar 
report. Local journals go so far as to state that this is even 
an improvement on the usual condition of affairs at this time 
of year. From Chicago, St. Louis, and Louisville, advices are 
generally encouraging; and the same is true of recent reports 
from Baltimore. 

We regret to notice reductions of wages on some of the 
railroads, notably on the Delaware, Lackawanna and West­
ern. We hardly think that the best interests of these great 
and wealthy corporations are served by such a course, and 
consider that it would be wiser to exhaust every other means 
of retrenchment prior to diminishing the incomes of those 
whose labor they employ. 

Altogether the feeling manifested throughout the country 
is encouraging, and the general condition of business is uni· 
formly quoted as aOllnd. There is an abundant demand for 
our products, enough to maintain all our industries; so that, 
we believe, it will involve only the length of time required 
for the excitement completely to die away before trade will 
be resumed, 0 with even an increased vigor. 

•••• •  

ON THE PURCHASE OF PATENTS. 

Complaints of fraud are sometimes made by purchasers of 
patent rights, who pay their dollars and receive their deeds, 

BETTER TIME�. only to find out that the latter are defective and the money 
The feeling of insecurity with regard to financial matters, lost. 

which for the past two months has clogged the business in- Example 1. A buys from B one half of all B's right in a 
terests of the country, is becoming rapidly di.spelled, and certain patent, and takes it on the supposition that B owns 
people are beginning to realize that after all the hue and cry the whole patent, but without instituting any examination to 
the panic is but a specter, mainly due to their own imagina- ascertain if such is really the fact. After the purchase, A 
tion. It was, in fact, a gigantic scare, a veritable panic, as employs an attorney to examine the records, and finds that 
basdess as the frantic rush of a crowd in a building on the B, at the time of the sale, was the owner of only one half of 
shout of" fire," while its victims may be likened to such of the patent; consequently A's title secures to him only one 
the haplesR bystanders as are trampled beneath the feet of quarter of the patent, not one half as he supposed. A sim· 
the surging muhitude. pIe examination made bejo1'e the purchase would have saved 

Like all great storms, this one has left its ravages, which A from the lOBS. 
will doubtless be felt for some time to come; but in the main Example 2. A contracts verbally with the patentee, B, for 
the horizon is clear and there is every prospect of a spRedy the exclusive right to make, use, and sfilll an invention during 
return of busine�s to its former channels. The subject has the lifetime of the patent, pays the money, receives the deed; 
been lreely discussed, theorieH innumerable have been ven and without examination of the documflnt, supposing it to be 
tilated. and dismal forebodings indulged in to an unlimited right, places it on record and closes Tohe transaction. There­
extent, until, as a sensation, the novelty of the excitement after, on examination, it appears that the words, the exclusive, 
has died out. The talkers, therefore, h'lving had their say, were omitted from the deed, the letter a being used in place. 
the workns,cool ht'aded and far seeing business men, are The deed, therefore, only conveyed a right to make, etc.; 
striving to act; and whIle the former are now devoting their leaving to B the privilege of granting as many other rights 
oratorical talents to the Spanish complicationp, the latter are as he might choose to the business competitors of A. Had 
busily en deavoring to repair the damages of the disaster. A taken the precaution to employ an expeLienced attorney to 

Mark"d �igns of improvement are exhibited in the reports examine the deed before paying the money, he might have 
from various quarters of tbe country, and notably so from the really secured what he bargained for. 
New England States. Total suspension, says an authority, Example 3. A buy� a patent, supposing it to be the only 
is, in the majority of cases, being modified to half or three one ever granted for the special improvement claimed. It 
quarter time, and hands thus furnished employment are re- bears the genuine official marks of government origin, looks 
ceiving wage� enough to keep want well away from their straight in all its forms, and appears to him to be all 
doors. Collections are generally easier, and the record of right. Without making a search, he pays the money, takes 
protests of commercial p 'per and of suits in involuntary the deed, and proceeds at once to manufacture the article. 
bankruptcy is largely diminished. After much labor and the outlay of several thousand dollars 

The mines of Pennsylvania have been kept open, although for mechanism, he succeeds in putting the goods on the 
working hOllrs have been reduced. The men have cheerfully market, when, to his astonishment, he is served with legal 
accepted the situation, believing that small wages were bet- papers as an infringer of some prior patent; and only gets 
ter than absolute idleness. The iron masters, it is said, will clear of the trouble by paying damages and buying an inter­
shortly resume operations, although many have suffered very est in the first patent. He is thus compelled to pay twice 
"everely, notably for the cessation of ordel's for railroad sup- for the same article, which he might have avoided had he 
plies. Their renewal will necessarily assist the coal trade. employed the services of proper persons to examine as to 
Among the man ufacturers there seems to be a general impres- l title and infringements prior to the first payment. 
sion that the trouble is past, and we note that resumptions of Example 4. A contracts for a patent supposing that the 
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device ila new thing. Surely, he thinks, the government 
of the United States would not issue a patent for an old de­
vice. He therefore concludes that it must be all right, pays 
the money, and receives a deed. Infringers make their ap­
pearance. He brings suit, and then, to'his surplise, discov­
ers that the invention is a very old one and the patent utter­
ly worthless. The Patent Office is far from being reliable in 
its grants. The only safe way, where interests of value are 
at stake, is to have careful searches made by competent at­
torneys as to the validity of the patent. 

The same remarks apply in respect to the scope of patent 
claims. The purchaser is too apt to suppose, in buying a 
patent, that the claim is broader than it is, and covers the 
manufacture of an article so as to exclude all competitors. 
He therefore goes extensively into the business, exhausting 
money and energy, only to find out, what an attorney's ex­
amination would have quickly revealed before hand, that 
the scope of the patent claim is 'Very narrow, and the patent 
of little value. 

•• el .. 

CONCERNING A TELESCOPE OF UNLIMITED POWER. 

In volume I, number 3, of the Mathematical Monthly, for 
1 858, may be found an aTticle written by Professor G&orge R. 
Perkins, then of Utica, N. Y. It relates to a fluid parabolic 
mirror; and the problem is demonstrated that "if an open 
vertical cylinder, containing a fluid, be made to revolve with 
a uniform motion about its axis, the upper surface of the 
fluid will assume a perfect concave parabolic form." A table 
is appended which gives the focal distances corresponding to 
different velocities of rotation; and these have been deduced 
from actual mathematical calculation. 

If mercury be used as the fiuid, we shall obtain a concave 
parabolic mirror which will be theoretically perfect. We 
think it possible to make use of this kind of mirror for 
astronomical purposes; for all rays of light falling upon it 
parallel to its ads will be reflectfld to the focus of the para­
bola, where could be applied the ordinary magnifying appa­
ratus, after the method employed in the Newtonian reflecting 
telescope. 

Now it is necessary to reduce our theory to practice. The 
cy linder containing the mercury must revolve with a uniform 
motion; and it is our opinion that the mechanics of the pres­
ent day are fully adequate to the construction of machinery 
which shall impart a uniform motion to a vessel of mercury 
many feet in diameter. This problem of uniform motion has 
been successfully solved: the astronomical instrnment known 
as the chronograph is made to move almost perfectly uni­
formly; and the heavy clockwork which is employed in mov­
ing large refracting telescopes, in a direction contrary to the 
diurnal rotation of the earth, is often so perfect that a star, 
from its rising to its setting. can be kept almost exactly in 
the center of the field of view. Now certainly, since we 
have attained so perfect a uniformity of motion as this, ma­
chinery can be devised and constructed which shall impart 
the required uniform motion to an immense vessel of mer­
cury. It is evident that gravity would not permit this mir­
ror to be inclined for the purpose of viewing objects which 
are not directly overhead; and since this is true, it is also evi­
dent that the value of the mirror of mercury would be some 
what lessened by reason of the fact that a celestiai object 
would soon pass off the field of view of a stationary mirro�. 
So that we must devise some method by which the rays of 
light from any part of the visible heavens may be thrown 
vertically upon the mercurial surface. For the accomplish­
mflnt of this object, the principle of the philosophirul instru 
ment well known as the heliostat could be employed, and 
thus the rays of light coming from any heavenly bo. could 
be continually reflected vertically upon the mercurial surface 

As to SOIll,e of the manifest advantages which this instru 
ment would possess: The liquid mirror would not be dis­
tor;,ed by a change of temperature; thereby being far supe 
rior to reflecting telescopes with solid mirrors. Again, there 
is no limit to the size of mirrors constructed in this way; and 
this fact will allow the use of eye pieces which will afford 
unlimited telescopic power. The speCUlum snrface, also, of 
mercury is almost perfect, absorbing a much smaller amoun 
of light than the polished surface of the metal used in oldi 
nary reflectors. And the specific gravity of mercury is such 
that, after it has once assumed its position of equilibrium in 
rotation, it will be quUe stable in its form. It will also be 
readily perceived that the principal thing about the mercu 
rial telescope is its machinery; which can be much more 
easily and accurately constructed than the great lenses ne 
cessary for an immense refractor. 

Now this plan for the construction of a large telescope cer 
tainly possesses aavantages sufficiently great to warrant the 
expense of all experiments for testing its practicability. 'fhe 
essential 'thing in the executior. of a large telescope consists 
in the requisite funds. The million dollar telescope, so ear 
neatly talked about by some of the correspondents of the 
SCIENTIFIC AMERICAN for several months past, calls for a 
considerable sum of money; the mercurial telescope, offering 
far greater power, calls for a far less sum of money. And 
again, tlw entire lifetime of an optician would be barely 
sufficient for grinding and polishing and correcting a pair of 
lenses large enough for a million dollar refral ting telescope 
whereas an immense mercurial telescope might be construct 
ed inside of two years; indeed it might be easily completed 
before the Centennial of 1876, at Philadelphia, if it is desired 
that it be used on that occasion. Such an instrument would 
add indefinitely to our knowledge of physical astronomy 
amJ, moreover, the great amount of light which a large mer 
curial mirror would collect, even from exceedingly faint ce 
lestial objects, would be particularly favorable for spectro 
scopic observation. 

This method seems at present to be our last resort for 
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the construction of a large telescope. Definite action in re­
gard to this matter should be taken immediately. Let some 
one take hold and do something; success is almost certain. 

Amherst College, Mass. D. 
REMARKS BY THE EDITOR.-The suggestion here made by 

our esteemed correspondent for· the construction of a reflect­
ing telescope of unlimited power is novel and ingenious. It 
is, moreover, theoretically correct. But when we come to 
consider the difficulties which beset astronomers in using 
their present large instruments, though these are small as 
compared with the gigantic machines intended by our cor­
respondent, we confess his idea seems to us to be impracti­
cable. 

Whoever has attempted so simple a matter as the adjust­
ment of the wires of a three inch transit instrument, by look­
ing through it upon a small plane mercurial mirror, knows 
how considerable the difficulties are. Even the insensible 
pressure of the wind, upon the exterior of a solid stone build­
ing in which the adjustment was attempted, has been known 
to produce such vibrations of the surface of the mercury, 
although it was insulated by elastic supports, as to render 
the work of. adjustment impossible; and success is only at· 
tained during an almost perfect. calm. If these difficulties 
attend the use of a mercurial mirror of only a few inches in 
diameter, are we not justified in believing it to be impossi­
ble, in the present state of human mechanical skill, so to 
arrange a plane mercurial mirror of several feet in diame­
ter that it shall remain free from vibration? But granting 
that it could be done, can we conceive of any method by 
which the rotation, necessary to produce the requisite con­
cavity of the mirror, could be imparted and maintained with­
out inducing vibration? We· will grant that the motion 
could be sufficiently regulated, though an absolutely accurate 
:::lock has never yet been been made. 

But we will suppose the mirror to be complete, and the 
objections mentioned successfully overcome. The instru­
ment necessarily occupies a horizontal position; it is, we will 
say, twenty feet in diameter, and we now wish to use it to 
the best advantage. For this purpose, two plane mirrors, 
equal in size to our mercurial mirror, will be necessary; and 
whether they are made of glass or metal, the difficulties 
connected with the final polishing of their surfaces into a 
condition of proper accuracy are seemingly as great as the 
maintenance without vibration of the rotating mercurial 
mirror. 

We are of opinion that it would be considerably less diffi­
cult to construct a concave mirror of speculum metal or 
other solid material, of the dimensions stated, than to pro­
duce either of the other mirrors; while the speculum con­
cave, by its capabilities for change of position, would render 
the use of the two plane mirrors unnecessary. 

We shop.ld be glad if our correspondent, and other writers 
who desire, woulQ point out the particular methods that 
may occur to them, by which the objections we have suggest­
ed might probably be overcome. The subject is one of much 
interest, and its further discussion may lead to profitable 
developmants. 

••• • •  

THE PROTECTION OF PLANT S  BY ARTIFICIAL CtLOUDS. 

The practice among gardeners of protecting vegetables 
from the effects of frost, by lighting fires at such points that 
the wind will carry the heated air and smoke over the plants, 
is not new, f.nd in some countries is one of the commonest 
agricultural operations. In Chili, where large vineyards 
exist upon the slopes of the Cordilleras, the plan has been 
found of the greatest vlllue in saving the vines from the cold 
wind which sweeps down from the mountains; and it is 
stated that even the tenderest shoots are :iefended from the 
frost, at temperatures as low as 21 ° Fah. 

The most recent experiments in this direction, and per­
haps alw the most extensive of late date, have been carried 
on by M. Fiabre de Rieun�gre, one of the largest vina 
growers in France. It may be remembered that about a 
year ago we briefly adverted to this subject, and said that it 
had elicited commendation from a congress of vintners in 
the above mentioned country. Since then, however, M. de 
Rieun�gre's experiments have. been made, and with such re­
markably good results that the matter is invested with a 
new and, at this season of the year,timely importance to 
all engaged in the cultivation of the vine in our Northern 
States. The investigator in the record of his researches 
considers that fires of tar or heavy oils are not suitable, nota.­
bly from the fact that cheaper and more efficacious material 
can be obtained, and also that, in order to keep the former 
burning over a considerable period of time, an amount of at­
tention is required which eventually becomes very onerous. 
Wheat chaff, he says, answers the purpose better than any 
substance he has used, as it burns slowly, produces large 
quantities of smoke, and costs but very little. Moss, saw 
dust, or worthless hay may be employed when chaff is not 
conveniently obtained. The material is piled in heaps of 
about eight feet ruameter and forty feet apart. Three 
fires thus disposed are sufficient to protect two and a half 
acres of vines. 

In describing his mode of experimenting, M. de Rieun�gre 
says that, having selected a night when the thermometer 
appeared to be rapidly falling, he collected all his laborers, 
together with a large concourse of neighbors from the sur­
rounding country. As soon as the mercury fen to 32° Fah., 
a signal was given and the match was applied to three hun­
dred heaps of chaff and straw. The flames were carefully 
kept under; and in a very few minutes, a dense cloucl of 
smoke had settled over a plain 0f 360 acres: The fires were 
oontinued until the thermometer had risen above the freez­
ing point of water, but were renewed within twenty-four 
hours, when one of the coldest nights of winter set in, with a 

strong breeze blowing from the northeast. New heaps we 
kindled in the direction of the wind, the great cloud was aga 
formed; and although, it is stated, the vineyards of- the 
surrounding country presented after the frost a scene of 
desolation, those protected by the smoke were unharmed. 
Thirty thousand dollars worth of plants were saved by the 
operation, at the sole expense of a quantity of worthless 
chaff and straw. 

• • • • •  

ELOQUENCE A N D  PATENT FUEL, 

When we have subjects to write about which call for 
beautiful displays of rhetoric (and it may b@ remarked that 
the editorials of a scientific journal are not. popularly sup­
posed to sparkle with such brilliant coruscations of literary 
genius), we think, by sufficient study, we might prove equal 
to any ordinary requirement; but we doubt if, under the in­
spiration of so prolific and poetic a theme as " patent fuel," 
we could evolve from our inner consciousness anything ap­
proaching the following, with which a writer in Lea Mondes 
introduces that topic. The quotation is remarkable in that 
it broallhes an entirely new theory of the origin of fire, the 
peculiar ingenuity of which will doubtless commend itself to 
all scientific minds: 

" The world was born yesterday. One day an unknown 
meteor rushed with the wind (!) upon the summit of a forest. 
The horizon reddened, trees burst in flames, the leaves driven 
by a breath of summer whirled in torrents through the at­
mosphere: birds driven from their nests uttered cries of dis­
tress, panthers fied howling away, reptiles writhed upon the 
cinders, and crocodiles plunged into the lagunes. Alone, 
immovable and erect, man regarded with mute astonishment 
the bloody shadow of the new guest. Suddenly he felt a 
gentle heat penetrate his fibers, as the .prescience of a novel 
destiny. Fire was found. Then braved he the frost, drove 
back the night, and caused the grain to leap from the bosom 
of the earth. Lighting the forge, he melted, molded, and 
mastered metal; and metal, vibrating under the orchestra of 
the forge, sounded the chant of the victory of humanity." 
And after two pages of this to descend to the advantages of 
a patent fuel ! 

------.......... ...... -----� 

THE SUPPRESSED MEMBER. 

Of all tyrants, th!l most tyrannical is custom. As capricious 
as the King of Dahomey, she is as inexorable as Mrs. Grundy. 
There is no king or kaiser whose rule is so burdensome or so 
meekly endured, the secret of her power lying in the delu­
sion of her subjects that they are wholly free. Her laws are 
the only laws that perpetuate themselves; and though orig­
inally mere freaks of barbaric fancy, or usages of some for­
gotten stage of social development, they have shaped the 
lives of so many generations that they have become part of 
the social framework, and are harder to shake off than Sin­
bad's old man of the sea. Our heaviest taxes are those we 
pay to custom, her tribute takers, with fern seed in their 
shoes, finding their way into the innermost recesses of our 
daily life and controlling our conduct where we least sus­
pect it. 

A thousand illustrations might he given ; but just now our 
wish is to call attention simply to one: our habitual and un­
reasonable suppression of a member whose cultivation would 
immensely increalile our executive power, and prevent our 
being utterly disabled by certain accidents which all are 
liable to. The oriental custom of restricting education to 
the male half of the race seems to occidental minds at once 
unprofitable and absurd. What then would we think of a 
custom which should effect the systematic repression, not of 
the girls merely, but of half the boys; requiring number one 
of every pair of boys to be. trained to the utmost strength 
and skill, and condemning number two to awkwardness, 
inaction and weakness? Worse than that: allowing him to 
do nothing not directly and necessarily subservient to num­
ber one, yet requiring him always to take number one's 
place in case he should meet with an injury. Such unprof. 
itable servitude to other customs than our own would cer­
tainly be accounted ridiculous in the extreme; but after all, 
is it so much worse than our careful repression of the sinister 
half of each boy's working members? • 

"Don't use that hand" and" Use your right hand" are 
injunctions that the child hears from the very first; and be­
fore he is old enough to understand the spoken words,the 
outstretched left hand is put back and the coveted toy given 
only to the right. 

" Why?" he asks as soon as he is old enough to demand a 
reason for the slight put upon the unoffending member. 

"Because," replies mamma, sagely, "it is awkward," or, 
" it isn't polite." 

Why it should be awkward or impolite to use the left hand, 
mamma never thinks to enquire. That the exigencies of 
military discipline in some fighting age of forgotten barbar­
ism made it necessary that all men should give preference to 
the same hand, or 1I0me other equally wise and potent rea­
son established the custom at a time when one skillful hand 
was enough for one persoll, mamma neither knows nor 
cares; nor does it occur to her that times change, and that a 
good rule for one generation may be a bad one for another. 
Grant that social convenience is favored by the uniform use 
of the right hand for certain purposes, that is no sufficient 
reason for subordinating the left hand in all things, espec­
ially when the conditions of our lives and occupations make 
it very frequently imperative that the llntrained left hand 
shall learn to do the work of the disabled right hand. 

From the nursery the boy goes to school, and here the 
same unreasonable prejudice awaits him. Through instinct, 
accident, or caprice, he grasps his pen or pencil with his 
left hand, and hiA knuckles are sharply rapped for it. Why 
should he not be taught to write and draw with both hands? 

It�would take but little if any more time ; and if it did, it would. 
only keep him busy during moments which he would other­
wise devote to idleness or mischief. The acquisition would 
never be worthless, and it might be of immense convenience 
to him. He might never bs.ve occasion to use his double 
capacity after the fashion of the popular scientist and teach­
er whose two-handed black board sketches are such a delight 
to his auditors, and who is said to pursue his microsoopic 
studies with a pen at one side and a pencil at the other, draw­
ing with one hand and writing with the other as the devel­
opment of his subject may require; nevertheless his two­
fola skill would ever be a possible source of satisfaction and 
advantage to him. HQ would be free at any moment to rest 
a hand exhausted by protracted use without any interrup­
tion of his work; he would be less likely to be disabled by 
trifling hurts; and in case one hand wer@ stiffened by heavy 
labor, the other might be kept in readiness for delicate man­
ipulations, for writing, drafting and the like. 

We have seen more than one ambidextrous artizan whose 
ability to handle tools with either hand, as occasion demand­
ed, gave him constant advantages over his one handed mates, 
not only in the avoidanQe of faligue, but in the performance 
of nice work and the overcoming of difficulties, hard to come 
at by those restricted to the use of a single hand. The right 
handed man who can use a hammer or a knife readily with 
his left hand, or can tie or untie a knot when his right hand 
is otherwise engaged, will find frequent use for his skill. 
Indeed the advantages we misS through the non-cultivatien 
of the neglected member are infinite in number and of in­
cessant recurrence. They are among the taxes we pay to 
custom. 

It would be useless to recommend the mature to under­
take the culture of their left hands. They have been" left" 
unused and untrained too long; and the proper time for 
such work is in childhood and youth, when the muscles are 
tractable and time abundant. But need it be useless to urge 
parents to encourage such training on the part of their 
children, or, at least, not to discourage it? 

------................. ------
SCIENTIFIC AND PRACTICAL INFORMATION, 

EUROPEAN RAILROADS. 

According to the most recent statistical data, the total length 
of all the railroads in Europe is 58,650 miles. The largest 
number of lines is in Great Britain, aggregating 15,351 miles; 
Germany is next with 10,739 miles, then France, 10,511, 
Austria, 4,492, Russia,4,758, and Belgium, 1,892. 

ADULTERATION OF TEA IN ENGLAND. 

The London Globe, in an article on the above topic, says 
that the ill effects, often attributed to tea drinking, in the 
majority of cases are not due to the properties of the leaf 
itself. Adulteration has become so common that out of 183,-
000,000 pounds which passed through the British Custom 
House in 1872, during the month of July alone a Sanitary 
Commission found 10,000,000 pounds utterly unfit for human 
consumption. In a single chest a magnet brought out 43 
per cent of the whole in bits of iron, colored green. This 
wholesale rascality is done by the Chinese before exporta­
tion. 

RED AND WHITE MUSOLES. 

M. Ranvier points out tllat the red and white muscles of a 
body,-very clearly seen by removing the skin of a rabbit­
which ex.iet mingled in the same region, are different both 
in structure and properties. On applying the electric cur­
rent; the white portions contract almost instantly, and re­
spond even to -rapid and continuous shocks. The red por­
tions, on the contrary, ar@ much more sluggish; it requires 
a certa.in time for them, apparently, to feel the excitement, 
while, on quick interrupted discharges of electricity being 
administered, they simply assume permanent contrac1.ion. 
It is believed by the author that the latter are involuntary 
and of the nature of the muscles of. the heart or other por­
tions relating to the animal existence; the former, however, 
he thinks; are controlled by the will. 

NEW DERIVATIVES FROM OAOUTOHOUO. 

While recently investigating the properties of Gaboon 
caoutchouc, M. Aime Girard has succeeded in isolating a 
white crystallizable substa.nce which, on analysis, became re­
solved into methylic ether and grape sugar. In a second se­
ries of researches, the same author, with Borneo rubber, has 
found another material analogous in aspect to the first, and 
oontaining the same elements, but differing in that it con­
tained grape sugar condensed, in other words, answering to 
the formula C12 H12 012 instead of C6 H6 06, as in the form­
er instance. Continuing his studies to Madagascar caout­
chouc, still another substance appeared, of .which the sugar 
gave a molecllle containing Cl8 H18 018, or doubly con· 
densed. 

The series thus determined also has regular relative differ­
ence in physical properties. Thus the first deriva1iive melts 
at 414° Fah., the 'second at 418°, and the third at 455°, the 
temperature rising with the degree of condensation, thus 
conforming to established laws. As regards optical proper· 
ties, the first component is inactive ·on polarized light, the 
second turns the plane of polarization 32° to the right, the 
third determines a rotation of 79° in the same direction. M. 
Girard has therefore discovered an intimately connected se­
ries, representing ethers of which the acids are isomeric 
forms of grape sugar. 

.. .•.. 

Instead of an edition of sixty th:lUsand of the' 'special" a8 
promised to advertisers, we shall print of this number sev­

enty-five thousand to commence with, and probably a second 
edition of twenty-five thousand before the nrl!lt of next 
January. 
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T1U: IRON WORKS AT MERTHYR TYDVIL , SOUTH 

WALES. 

Among the rival iron districts which now pour out their 

millions of tuns annually all over the worln, Merthy! Tydvil, 
was OIile of the earliest iu the field, its product being cele­
brated long before the Staffordshire mines were opened . The 
principal works at and in the neighborhood of Merthyr are 

Cyfarthfa (Mr. Robert Crawshay, the subject of our por­
trait), Pen-y-darren (Messrs. Fothergill & Co.), and the Dow­

lais Iron Company's. The first of these has as many as 

5,000 hands on its pay roll, and the last 16, 000. 

The name of Crawshay has been identified with the Cy­

fartha works for three generations. The first ironmaster in 

the family was (in the words of one of his grandchildren) 

the son of a most respectable farmer in Normanton, York­

shire. At the age of fifteen, father and son differed. " My 

grandfather, an enterprizing boy, rode his own pony to Lon­

don then an arduous task of some fifteen or twenty days' 

tra;eliug. On getting there he found himself perfectly des­

titute of friends. He eold his pony for $75. He hired him­

self for three years by paying the $75, the price of the pony . 

His occupation was to clean a counting house, to put the 

desks in order , and to do anything else he was told. By in­

dustry, integrity, and per­
severance he gained his 
master's favor, and was 
termed • The Yorkshire 

Boy. ' The trade in which 
he was engaged was a cast 
iron warehouse. By honesty 
and perseverance, he con­
tinued to grow in favor. 
His master retired in a few 
years and left my grand­
father in possession of his 
cast iron business in Lon­

don, which was carried on 
on the very site where he 

ended his days-in York 
Road. My grandIat.her 
left his business in London 
and went to Merthyr Tyu­
viI. Who . started with 
humbler prospects in life 
than my grandfather ? No 
man in the works is so poor 
but that he can command 
$75. Depend upon it that 
any man who is indus­
trious, honest, and perse­
vering, will be respected in 
any class of life he may 
move in. "  

1 dtutifit jmtritJu. 
THE BABY HIPPOPOTAMUS' BIRTHDAY. 

The interesting fact of  the first annual celebration of the 

birthday of Miss Guy Fawkes ·is announced by Land and 
Water. The i ndividual bearing this much execrated name 

is an infantile hippopotamus in the Zoological Gardens in 
London, who , just one year ago on the fifth of November, 
was ushered into existence-a circumstance duly noted in 
thes@ columns at the time. Mr. Frank Buckland, the well 
known naturalist, called upon the young lad y with the usual 
felicitations and wishes of " many happy returns of the day." 
He arrived at about breakfast t�me, and found the object of 
his visit deeply absorbed in partaking ' of a breakfast from 
nature's fount, under water. He describes the condition and 
behavior of the babe, as follows : 

" The water in the bath was as clear as crystal, and I was 
able to observe everything that went on. ' The mother lay 
herself down on her side, turning over like a huge bacon 
pig asleep . The young one stood on all fours at the bottom 
of the tank, and took her food very much after the fashion 
of a calf. She stayed under water from half a minute to a 
minute and three· quarters ; she then ' came to the surface, 
took a deep inspiration, and sank again; .as quietly as a frog. 
It was very int.eresting to see with what little splash or noise 

when it is moist and wet , she and her mother are let ont in­
to the bath outside ; when it is dry and frosty, they are kept 
in the house, as the frost would crack and parch their deli­
cate skins. When in her morning bath, she is very playful 
and plunges about like a porpoise . The pair of hippos sleep 
on the straw all night, but they spen d a great portion of the 
day in their bath in the house in a sort of semi-�leep . They 
float up to breathe apparently without an effort, like corks 
rising to the surface . W"hen under water, they keep their 
eyes wide open after the manner of crocodiles. 

"'hen the mouth of the youug one' is wide open, it will be 
seen that the tongne is arched directly upward s  so as to form 
a compact valve, which prevents the water going down the 
gullet . The old father in the next den talks to his wife and 
child by m eans of sonorous gruntings, and they answer him. 
The father's face is much longer and sharper than that of 
his wife, a nd his eyes and nose are much more promin ent. 
I understand from Mr. Bartlett, who kindly allowed me a 
private interview with the hippos, that another baby is ex­
pected about next April , and that Barnum is most anxious to 
obtain it. I doubt jf  he will ; let him go and catch a wild 
baby hippo for himself. " 

------.......... ---------

Prlsmoldal Railway. 

In our last volume, we 
gave a drawing of the Pris­
moidal Railway of Mr. E. 
Crew, of O p e l i k a, Ga. 
Messrs. Lafferty Brothers, 
of Gloucester City, N. J. , 
have lately constructed a 
four tun locomotive on this 
novel plan, which is thus 
described in the Philadel­
phia Ledger: 

It is built for a street rail­
road company in Georgia. 
This engine can with pro­
priety be called a veloci­
pede, as it rests upon two 
wheels, one follOwing the 
other. The rail or track 
upon which it is to run, a 
samp.le of which is laid in 
the yard of the builders, is 
Etyled a. " Prismoid , or one 
track railway," an d  is com­
pOBed of several thickness­
es of plank, built up in the 
style of an inverted keel of 
a vessel, with a flat rail on 
the apex. Upon a trial of 
speed, about 12 miles an 
hour was attained, and the 
inventor and p a t e n t e e  
claims that tIle speed can 
be almost doubled on a 
lengthened track. 

There is a sort of ances ­

tral and patriarchal feel­
ing at Cyfarthfa which sel­
dom exists elsewhere. 
There are many men who 
have grown gray in the 
employment of the Craw­
shays,  who have never 
changed or would wish to 
change their place. They 
have begun as children , 
perhaps only fetching and 
carrying small articles, for 
a few shillings a week , and 
have gone on to earn, as 
firemen and puddlers , their 
three pounds. There is not 
the same intense pressure 
to pfoduce here as in other 
districts. The owner, hav­
ing inherited a few loose 
millions, can afford to take 
things considerately and 
<:almly. If you take the 
manager of a company, with 
his $25,000 a year salary, 
and wanting to make an­
other $25,000 a year by his 
commission and percentage, 
you have, of course, a very 
different set of circumstan­
ces ; he is anxious to pro­
dnce as fast as possible ; 

ME. ROBERT eRA WSHA Y OF MERTHYR TYDVIL, SOUTH WALES. 

Mr. E. Crew, of Opelika, 
Ga. , is the inventor and 
patentee of both tracks and 
engines, and he claims that 
his inventions demon stratI' 
a tractive power superior to 
anything in the locomotive 
line, of equal weight. The 
capacity for running on 
curves is very much greater 
than the two rail system. 
The track upon which the 
trial was made contained 
36 feet of lumber and 18 
pounds of iron to the lineal 
foot, proving itself eq ual to 
a span of 20 feet, remaining 
firm and unyielding under 
the pressure of the engine 
as it traversed the road. 
The revolving flanges at­
tached to the engine, and 
which run on the outside 
of each wheel, Mr. Crew 
claims, absolutely lock th e 
rolling stock to the prism , 
and obviate the necessity 
of so much heavy rolling 

but the owner of Cyfarthfa is reported to have once truly these gigantic creatures can lift their heads to the surface of 
said that he could afford to shut up his works for fifty years. the water. After she had finished her breakfast, Prescott, 

Mr. Robert Crawshay is the owner of Cyfartha Castle ; the the keeper. enticed Guy Fawkes and her mother out of the 
unique character of the stern rough place, fit residence for an water ; the little one is as tame, playful, and docile as a kit­
iron king, impresses you strongly. Some iron rails, a kind of ten. We made her out to be about six feet four long, and 
tramway, come almost to the front door. The place might two feet ten at the shoulders. Her back is a slaty black 
be a fortress, a mill, a lunatic asylum, unless you knew to color, but her cheeks, chest, and legs afe of a lovely 
the contrary. A somewhat steep ascent leads you to the pink salmon eolor. We calculated her weight to be 
gardens behind the house, with conservatories and ferneries. nearly onc tun. and her mother would ma,ke and weigh about 
Some of the hothouses are very rich in their contents. The three little hi ppos . She eats and sleeps well ; and besides 
flowers might be the glory of any conservatory, but even in her natural nourishment, h er meals consist of chaff, bran , 
looking at the flowers you could not get rid of the idea of mangold wurzel, scalded oats, biscuit, and sugar. She is 
iron and coal. very fond of anything sweet. She has already learnt to beg 

Mr. Crawshll.Y is also well known as an amateur photogra- for food ; she puts her head out between the bars, opens her 
pher, and his liberal encouragement of the art, by giving mouth, and pricks up her little ears when she wants to beg 
valuable prizes for specimens of portraiture, has already The gape of her mouth is about eighteen inches, she has 
been commented on in our columns. He has recently exe- already a most lovely set of white teeth, and the tusks begin 
\:uted a portrait of Mr. Justice Grove. F. R. S . ,  the eminent 

I 
to project out of her pink gums. Her mother is very watch­

philosopher and jurist, which the Photographic News de- ful over her, and, !f she thinks any one is about to disturb 
ilc.ribes as " nearly faultless. " .  , her child, hisses loudly like a big snake. Every morning 

stock in light traffic at a high rate oi speed . It is also 
claim ed that a prismoidal railway built with a base of 14 
inches and angles of 45° can be built at a cost of  $3,000 per 
mile 

The inventor is of opinion that his engine and track are par­
ticularly adapted to the propelling of canal boats, and will 
compete successfully with horse power on c8nals with out 
necessarily interfering wit.h the use of the latter, but he 
does not state in what way. The engine will shortly be 
shipped to its destination, Atlanta, Ga . .  where it goes into 
operation on a street railroad, built. at an elevation of twelve 
feet above the sidewalk. 

------------.......... � . •• ------------
EI,ECTRIC INDICATOR OF VITIATED Am.-A solution of 

palladium chloride is so connected with a battery that, R R  
long as no metal is precipitated, no current passes ; but a s  
soon as cllrbon mQnoxide occurs i n  the atmosphere, metallic 
palladium is precipitated, which establishes a current, and 
rings a bell to give warning of the presence of the noxious 
gas.-La Gaceta Ind�t8trial. 
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FLA.X A N D  ITS PREPARATION. 

It has oten asserted that flax is, in Great Britain, the most 
profitable crop that an agriculturist can grow, and yet, of 
late, whole districts which used to be under this crop are 
turned over to other uses. There has been, as the Practical 
Magazine informs us in a tlroughtful and exhaustive article, 
a great difficulty in finding machinery suitable for the pre­
paration. of the fiber (which needs the most careful treat­
ment), capable of being managed by field hands. " Every 
farm er," says our contemporary, "ought to have his own 
s cutch mill. The object to be aimed at is the economy of 
fi bel'. The saving of labor, the combination of more than 
one process in the same machine, and every other economic 
or mechanical desideratum ought to be 
secondary to the capability of the ma­
chine in clean scutching ; in giving the 
largest possible yield of flax ready for 
the hackle from a given quantity of 
" mannered " straw. The system of 
scutch mills as Wt; find them in Ireland 
is the best that has been adopted as 
yet. Hand scutching is too tedious, 
and the flax so manipulated can never 
be properly cleanped-short of an 
amount of labor which would add too 
much to the cost of prodnction. But 
the scntch mill working for a number 
of farmers only suits Ireland, or else­
where where the farms are small. In 
England and Scotland, where the farms 
are large, every farmer onght to have 
hill own mill. either worked at the 
farmstead by the engine which works 
.he threshing and other machinery of 
the farm, or by water power, when it 
may be had on tlle farm. The scutch 
mills ought to be in sets of three stocks, 
so as to give the flax the chance of " a 
buffer, " " a  cleaner," and " a  finisher," 
to every streek. The" buffer " may be 
an unskilled man if only careful not to 
allow the " blades " to break his hand­
ful as he holds it across the stand of 
the stock. A careless scutcher will 
waste his wages in a quarter of any day 
he iA allowed to work. The" cleaner " 
ought to be not only careful, but an 
orderly man. If . flax is treated like 
hay, the loss is incalculable. Assum­
ing tl,at the man at the " rollers " has 
not allowed an uneven" beet " to pass 
through his hands, and has not made 
some stalks to ride on others before he presented the charge 
to the rollers, and that the " streekers "  have ·done their 
work carefully, and that the " buffer " is not a sloven the 
cleaner will then be enabled to place the streek on the :, fin­
ishing':' board so orderly that not a fiber will b� awry. 
The " finisher " must not only be a skilled la­
borer, but also an orderly minded man, possess ' 
ing a good taste; and if he has those qualities 
he will show his pride in the orderly condition, 
the clearness from shove, and the general finish 
of every streek, which are necessary to good and 
economic scutching. But with bad machining, 
neither the " roller " nor the scutchers get fair 
play; and the owner of the flax pays for all in a 
serious curtailment of profits. The mill should 
go steadily whether by steam power or water 
power. The motive power should always be 
under such easy control that, according to the 
condition of the flax (hard or soft), the motion of 
the mill should be easily regulated. " 

We give herewith a <!lelf-explanatory view of 
a flax.breaking device which is now being in­
troduced abroad for the purpose of enabling 
farmers to prepare this valuable but trouble­
some fiber for manufacturers' use. We believe 
that it will be of interest to the agriculturists in 
many portions of our country, who greatly need 
the introduction of a new industry. Possibly 
it may pay to grow flax in places where corn is 
burnt for fuel because it costs too much to get 
it delivered into the centers of population. 

.. _ .. 

THE OREOD OXA REGIA PALM. 
'l'he splendid and luxurious flora of Brazil 

produces nothing more graceful than the lofty 
palm known to botanists as the oreodoxa regia. 
Straight and slightly tapering for over sixty 
feet in hight (when fully grown), the tree then 
separates into a frond of remarkable beauty, as 
complete in form as the capita,} of a Corinthian 
column. A grove of these trees (represented in 
our engraving) is to be seen in the public botanic 
garden at Rio de Janeiro, and it is difficl,llt to 
imagine an object more beautiful to the eye of a 
lover of Nature. The trees are said to be be­
tween forty and fifty years of age. The trunk 
of 'each l)f them is about four feet in diameter 
at four feet from the ground, and it goes on 
tapering gradually to a length of more than 
fifty feet, when it becomes united with another 
smooth thinner trunk, from ten to twelve feet 
in hight, formed of the bright green foot stalks 
of the leaves, which again measure some twenty 
feet or mQre. 

In young vigorous trees the leaves are considerably longer. 
The great beauty of this palm is its elegance and cleanliness 
of aspect; . no ragged leaf beats about in the wind, even at 
that great hight; the over ripe yellow leaves unsheath them­
selves of their ,own accord, and the trees look as clean as if 
they had been trimmed by hand. The color of the stem is a 
whitish gray. like that, of light stone in dazzling sunshine; 
and although from top to bottom it is covered with lichens 
of all the colors. of the: rainbow, yet so small are they that 
you only perceive them by approaching the tree closely. 

In the same grounds, says The Garden, to which we are 
indebted for the . illustration, exists the parent of these 
palms, which was planted during the last year of the last 
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century, and is now above 120 feet in hight. It is a noble 
tree, and, as it stands singly and at a considerable distance 
from other plants, its beauty and hight can be seen �o the 
best advantage� 

Strangers from northern countries are invariably struck 
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with the appearance of this avenue, which is unrivalled for 
its regularity, extllnt, and beauty. It forms a colonnade of 
natural colum:J.s, whose graceful bright green capitals �eem 
to support an overarching dome of bright blue sky. 

• ••• • 
Property In Patents. 

" 'fhe Nature of Property in Patents," was the title of an in ­
teresting society paper lately r.lad by �d:r. E. M .  Quimby, of 
Orange, N. J., in which were set forth some of the difficulties 
attending part ownership of patents where there is no agree­
ment regulating the use of the joint privilege, and the im­
portance of preserving the title to the patent in its entirety 
demonstrated. Mr. Quimby thus formulated the Jegal ques­

tion: " Patent property consists of ?n as­
signable privilege, having originally an ex­
cIusive character, which may or may not be 
preserved at the pleasure of the grantee. 
If the grantee assigns an undivided interest 
in his patent without the precaution of an 
agreement regulating the use of the privi­
lege assigned, he by that act diveflts himself 
of the sole power of exclusion which he 
theretofore possessed, and the common 
property thenceforth is simply a common 
privilege, the free exercise of which by 
either part owner cannot be held to be an 
invasion or infringement of the rights of 
the other part owner." 

Mr. Quimby suggested that the whole 
interest might be assigned to a trustee em­
powered and directed to administer the 
patent for the joint account of the several 
owners pro rata. 

In discussing the moral. effect and rllll,,· 
tive scope of patents for analogous inven 
t.ions, it was remarked that the grant of 
a patent by no means establishes a commer. 
cial value for the invention, or even neces­
parily indicat.es that it may be used without 
i ,vasion of the rights of others. To deter­
mine these points, it must be ascertained by 
further investigation whether the subject 
matter of the patent in itself infringes, or 
whether its use involves the concurrent UEe 
of devices which infringe upon principl€B 
claimed in prior existing patents, or de.­
scribed so as to be claimed in possible re­
issues of such patents. 

.. _ .. 
Slag as a DundinII;' Material.  

At a recent meeting of the Society of En-
gineer/!, London, a paper was read on the 

economic use . of blast furnace slag, by Mr. Perry 1:<'. N ursey. 
The author cOIl).menced by noticing generally the history of 
the utilization of slag. In that condition it was first used for 
the beds in pig iron founderies, and afterwards in prod ucing 
fine castings. It was al�o mixed with lime in certain pro· 

, portions, and then pressed into bricks and made in­
to c�mcrete and cement. Slag sand was also us€d 
in making mortar with very good results; it W[ S 
further utilized as ballast on railways, and llad 
also been adopted in the manufacture of gla�s. 
In · England, the author stated, it had also been sim . 
ilarly applied, and systems of machinery for it s  
utilization had come into practical operation. The 
machinery of Mr. C. Wood,of Middlesborough, and 
of Messrs. Bodmer, of Hammersmith, was then de­
scribed by the author by the aid of diagrams and 
models. Mr. Wood's machines, he explained , 
were of two kinds, one of a horizontal rev olving 
table, and the other a vertical revolving drum . 
By the first machine the slag was cooled with a 
stream of water as it left the furnace, and, be­
coming disintegrated, was broken up and pushl d 
off the table at a certain point by scrapers into 
trucks placed beneath. In that state the material 
was in a suitable condition for making concrete for 
building purposes. The second machine was for 
reducing the slag to a finer condition. It was run 
from the furnace into the drum, through which a 
stream of water flowed. The drum had. screens 
placed within it, and as it revolved the slag be­
came reduced to a fine sand, and was delivered in 
that condition into trucks. The sand was utilized 
in making bricks, cement, mortar, and for other 
similar purposes. Messrs. Bodmer's plan consist­
ed in the use of a pair of rolls, through which the 
slag was run from the furnace on to a traveling 
band, which delivered it wherever required. The 
sheet of slag thus produced was readily broken 
up for use in concrete-making or ground into 
powdllr for bricks, cement, or mortar. 1:<'or eome 
purposes Messrs. Bodmer ran the slag into water, 
but for bricks and cement they produced it dry. 
'l'hey had also a special system of machinery for 
the manufacture of slag bricks, which was worked 
by hydraulic power, and which was described by 
Mr. Nursey. Samples of sand produced by both 
processes were exhibited, as were also bricks, con­
crete, and. cement made from them. The Satisfac· 
tory results which the author showed had followed 
the extensive use of blast furnace slag in theJofm 
of building materials leads to the hope that the 
enormous heaps of slag in the iron districts will 
become a ·  source of profit and will provide good 
sound buildinll materialli! at a low cost. 
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Electricity V8. Yellow Fever. 

To the Editor of the &ientijk American : 

I have been an observer, since the epidemic of 1853, of 
certain phenomena for which I am unahle to account, not 
being a scientist ; and I will therefore . recount my observa­
tions for the benefit of others. I have observed that, for 
Bome time prior to the breaking out in southern latitudes Qf 
the terrible scourge of yellow fever, rains fall, unaccompa­
nied by thunder and lightning. During the prevalence of 
the epidemic, lightning is scarcely ever seen, no matter how 
often it may rain. The weather may be cloudy ever so long,· 
yet the rains are not accQmpanied by the lightning fiashes 
and thunder peals ordinarily common in this latitude (310  N. ). 
When no yellow fever visits this portion of our country, 
thunder and lightning accompany every rain. There was, 
about in the middle of September Qf this year, Qne peal of 
thunder heard in this county (Jefferson) and in Stow county. 
Miss. ; and none from then till the evening of October �6 
following. We never have 8. killing frost, that is, one that 
destroys all the vegetation liable to be killed, till after a rain 
accQmpanied by a good deal of lightning. In 1855, in the 
county of Madison in this State, I remember that, at an ex­
amination of a female schoQl in July of that year, there 
could not be generated a sufficient amount of electricity to. 
perfQrm the simplest experiment with the elec �rical appa­
ratus. The yellow fever made its appearance shortly there­
after in the town of Canton, and raged terribly. 

I have drawn this conclusion from the facts that yellow 
fever does not prevail when the atmosphere is charged with 
electricity ; and when it does prevail, there is an absence Qf 
that subtle fluid. May nQt scientifi c men be able to treat yel­
low fever cases electrically ? As to. the modus operandi, I 
have nothing to say ; but it strikes me as being reasQn,able 
that there is SQme property in electricity alltagQnistic to yel. 
low fever or the miasm that produces it ; and if electricity 
can and does destroy the germ of that fatal disease in the at­
mosphere, why may it not do the same ill. the patient afIlict­
ed with the Virulent poison ? 

I make these suggestions hoping that-scientific men may 
give the subject investigation ; and if tikere be anything be­
yond mere coincidence in the facts as above stated, electrical 
statistics will be able to verify it, if a call be made upon 
those whose duty it is in the various localities to note the 
ehanges of the weather. OBSERVER. 

Fayette, Miss . 
.. . .. . 

Trec8 a8 HI8torlan8 of' the Pa8t, 

To the Editor of the &ientijk American: 

It may have taken a French savant years to ascertain what 
is a matter of common knowledge with WOQd cutters . I 

have understood for more than 30 years that a thin ring in­
dicated a cold seaSQn, and a thicker one, a corresponding 
warm season. Another point which I have observed (and 
which !!J not mentioned in the Gros article) is this : In trees 
that are in an open field, or even in the forest where there is 
no particular protection from the north wind, the rings will 
be thinner on the north side than Qn the south side of the 
same tree. The heart of the tree is very seldom found in 
the center of the body. I have no doubt that you would 
find that a tree cut 4 or 5 feet from the grQund will give a 
true record of the general meteorological conditions of each 
year of its life. I have often sat down by a newly cut stump 
of a tree, to count the rings, to note the difference of thick­
ness, and to point out the thin rings to those with me, as in­
di cating a cold year. 

While speaking of trees, I will mention another fact, 
which I have not seen in print, but which I got from an old 
gardener. It is that all trees that are not trained out of 
natural shape will exhibit a prQfile in exact corresPQndence 
with the fruit. For extremes, take the greening apple and 
a long slim pear. The leaves, even. have a general resem-
:blance to the fruit. A. M. W. 

BridgellQrt, Conn . 

------------4.�.� •• 
,IH.------------­

Snake Po180n. 

To the Editor of the Scientific American : 

With reference to the article published in No.. 3 of your 
current volume, I wish to. mention that the PQison of the 
rattle snake (cobra cascarel) has been used in this country 
fQr abQut 20 years by several physicians, upon the hQmreo­
pathic principle, under the scientific name of crotallus casca­
rella, and with very good results, chiefly against nel:lralgic 
eomplaints and against nerVQ US trembling. It is described 
as a mQst powerful specific in 811.ch cases, and to operate with 
great rapidity. Th. T. 

Pernambuco, Brazil. 

Prizes for Scl<entldc Experiments. 

The following subjects for prizes to be awarded in 1874 
have been proposed by the Batavian SQciety of Experimen­
tal PhilQSQphy : 

1. To discover if there exists, in the molecular state of 
bQdies, mQdifications other than thQse caused by tempera­
ture, which are such as to give for the same body di:lterent 
spectra. The society wishes that this inquiry shQuld bear 
chiefiy Qn the magnetic conditiQn of bQdies. 

2. To find Qut by new experiments if the vapor Qf water 
exercises on radiant heat an absorbent effect much more 
powerful than dry atmQspheric air, as Mr. Tyndall -main­
tains ; or if there exists no. difference in this respect between 
dry and moist air, a� M. Magnus maintains. The society&!. 
sires that the new experiments which it aeks for be conclu­
sive, and enable .it to decide between the tw-O ()pinions. 

3. To determine what infiuence the pressure which is put 
upon an electrolyte has on electrolysis, and hQW far in this 
case is the principle Qf cQnservation of energy confirmed. 
It is wished that this inquiry hear on three liquids at least, 
to be chosen by the competitQr . 

4. To determine the resistance of the liquid amalgams of 
!/linc and gold to. the galvanic current . Six at least of each 
Qf these amalgams, in variQus prQPQrtions, Qught to be ex. 
amined . 

5. A prize is proposed for new experiments which will en" 
able a certain decision to be come to on the Qpinion , advanced 
by M. Gaugain as probable, namely, that VQltaic electricity 
is propagated by matter, while induced electricity is prQpa­
gated by ether. 

:e . . .. . 

COMPLETION OF THE HOOSA.C TUNNEL, 

It is with much pleasure that we chrQnicle the cQmpletion 
of the bore through the Hoos� c Mountains, Massachusetts, 
which wQrk was accomplished on the 27th of November. 
The back volumes of the SCIENTIFIC AMERICAN contain ac­
counts of the progress of this great work from its incipiency 
up to its completiQn, together with engravings Qf the various 
kinds of mechanism, that have, from time to time, been em­
ployed. 

When the Hoosac Tunnel was authorized, no such railway 
work of equal mllgnitude had ever been undertaken, and the 
prQject seemed almost impracticable. fQr lack Qf suitable me­
chanical means. The methQd of hand drilling thrQugh the 
mountain rooks, for a distance of five miles, made the job 
seem"almQst interminable ; and calls were made for the inven­
tion �f new and special machinery, whereby the work could 
be expedited. This was in 1858. The ingenuity of the Yan. 
kee was not long in responding to. the call ; and in the 
course of a few months, . th� contractors had the satisfaction 
Qf setting at work. against the fac� Qf the mountain, an 
enormous machine compQsed Qf a great wheel faced with 
steel cutters, by which they expected, at one operation, to 
cut a finished tunnel of twenty-five feet diameter in the moat 
rapid manner. But in this they were dQQmed to disappoint­
ment. The machine began its revQlutiQns, and cut its way 
into the rocks very nicely for a few feet, when it brQke 
down, and gave such evidence of impracticability that it 
had to be abandoried. The builders lost a large amount of 
money, and complicatiQns follQwed which practically sus­
pended the wQrk, although, from time to time, up to 1868, 
SQme progress was made by hand drilliJfg, and paid for by 
State funds. Other inventors had in the meantime succeeded 
in constructing new and improved drilling machinery, of an 
effective nature, and in 1868 Messrs. W. and & F. Shanly 
signed a new contract, guaranteeing to complete the tunnel 
by Qr befQre July, 1874. They set vigorQusly to. wQrk, em­
ployed the pneumatic drilling machinery; and have now suc­
cessfully pierced the mountain. Their portiQn of the work 
will be finished in advance of the periQd fixed by their con­
tract. 

The work extends from the HQQsic flver, at N Qrth Adams, 
Mass. , on the west, through the HQQsac Mountain to. the 
Deerfield river on the east ; and when completed, will open a 
new line Qf railway travel, by easy grades, frQm BQstQn and 
the nQrtherly portions of Massachusetts to the Hudson 
river. 

The tunnel has a length of 25,031 feet. Its dimensiQns are 
24 feet in width and 20 feet in hight abQve the railrQad 
track when laid, with a central covered drain two feet square. 
Its form is a rough semicircle, the variation being such as 
to give greater hight at the sides than could be given by a 
true semicircle. It has cost, principal and interest , a little 
more than $12,000.000. 

• • • • • 

IItPBOVEMENTS IN THE VENTILA.TION OF THE_NITED 
STA.TES SENA.TE CHA.MBEB. 

The Senate chamber is 113 feet in length and 80 feet in 
width, by 36 feet in depth, which gives 325,440 cubic feet 
in solid measure. The galleries ,  coat rQQms, and corridor, 
however, reduce its capacity to 250,000 cubic feet. The 
proper ventilation fQr this apartment, where thinking . men 
sit through long sessiQns and important business is trans­
acted, has been deemed I} matter worthy of the mQst serious 
consideration. Previous to. November, 1870, the Senate hall 
was ventilated in the ordinary way, and was excessively bad. 
Persons with weak lungs fQund it impQssible to breathe the 
poiSQnous atmosphere for the few hours Qccupied by the 
daily seBsions, without headache or more serious indisposi­
tiQn. A new system fQr ventilating this chamber was de­
vised, and has been gradually put into. operatiQn by Mr. H. 
F. Hayden, Chief Engineer of the Senate wing. A descrip­
tiQn of the old method and the new will perhaps be inter­
esting to builders and designers of public halls. 

The apparatus, as first constructed and operated, for heat­
ing and ventilating the chamber, worked by drawing in a 
quantity of external air by means Qf a fan, and passing it 
over coils of . pipe heated by steam, then fQrcing it into the 
chamber thrQugh risers and registers in the fiQor. It was 
supposed that the impure air would be forced out" through 
the doorways and opening in the ceiling, by the continuQus 
fiQw of air. No exhausting PQwer was employed to assist 
in its remQval. 

The forcing fan for the chamber is 14 feet in diameter, 
and is moved by an engine of 16 hQrse PQwer, will deliver 
500 cubic feet of air at each revolutiQn, and is capable of 
being run up to 80 revolutions per minute, which is the max· 
i�llm velocity for .s ummer ventilation. But owing to defects 
·and tlO]:Itraction of the main air channel and the varions 
avenues for ingress of air, the quantity of fresh air demanded 
f6r healthful ventilation tlOuld not be supplied without pro . 
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ducing powerful currents on the floor. Therefore the spee 
of the fan had to. be reduced accordingly, which gave onld 
abQut Qne f011.1'&h the quantity of pure air required. ThY 
first imprQvement was the intrQductiQn of two large fans in 
the basement, and an engine of 25 hQrse PQwer to. operat e 
with them fQr the remQval of vitiated air at the ceiling, by 

exhaustiQn. The fans referred to. are capable Qf remQving 
30, 000 cubic feet of air per minute, when run at ordinary 
speed. The· vitiated air is drawn thrQugh the perfQrations in 
the ceiling into. the illuminating lQft above, then through 
two descending shafts into. the exhaust rQQm, and discharged 
by the fans into an ascending one leading to the open air. 
The capacity of the descending shafts is 36 superficial fect 
Both the descending shafts and the ascending one are Qf 
equal capacity. It will, therefQre, be seen that, if the sup­
ply of pure air had been equal to the amQunt that CQuid be 
removed, the entire atmosphere in the cbam�r would have 
been changed once every ten minutes. Bri,t the pressure of 

the air in the chamber WD.S reduced Qn aCCI;IUI)t. of an insuffi ­
cient supply, and the impure air frQm tb� ,I'�rrQqJ:l4ing cor­
ridors was drawn in through the doorway to. make up the 
deficiency. A new air shsft of ample dimensions has been 
cQnstructed, leading from the heating chamber in the base. 

ment to an air space under the seats in the galleries. The 
seats and risers of the same have been freely perforated, so. 
that nearly three fourths of the supp_y will enter withQut 
causing injurious currents. This air can be tempered inde­
pendently Qf that fQr the fiQQr, so that, when the chamber is 
crowded, the temperature can be regulated to any degree de­
sired. AnQther improvement is in the constructiQn of a va­
porizing apparatus in the main air duct, by which the prQper 
amQunt of moisture can be added to. the supply of air, after 
it has been heated, and the amQunt Qf moisture is regulated 
by hygrometers placed in the chamber. The inlet for fresh 
air for the h all was lQcated between the wing and the old 
Capitol . CQal gas and smoke frQm the fiues above were of­
ten forced dQwn by CQunter currents, and carried into the 
chamber by the supply fan. At the suggestion of the engi­
neer, a resQlutiQn was offered in the Senate last winter to. ex­
tend the inlet from the Senate wing to the Western Park, a 
distance of 220 feet. An appropriation was made for the 
prQPosed imprQvement, which will be completed befQre the 
meeting of CQngress. The air fQr the chamber will then be 
drawn from the level of the Western Park into a clean pas­
sage, coming in contact with nothing that can vitiate its 
purity until it has performed its functiQns of ventilation. It 
has been fully determined, by experiment, that with the 
present arrangements 30,000 cubic feet Qf pure and well 
tempered air can be supplied per m:nute, and ample provi­
siQn be made fQr its diffusion : which is 25 cubic feet per 
minute fQr each individual, assuming the number of person s 
in the chamber to. be 1 ,200. The efforts that have been made 
within the past thrt!e years by the engineer to improve the 

ventilatiQn of the Senate chamber, have not been based Qn 
theQry alQne, but on well established principles, which ex­
perience and observation have rendered necessary. 

The imprQvements here referred to will be readily under­
stood by raferring to. page 73 of our last volume, where a 
diagram Qf the CapitQl, in elevatiQn, is giveiJ.. 

• •• • • 

THE - USES OF N1CKEL. 

The manufacturers of the alloy known as German silver 
have recently submitted a petition to the Parliament of the 
German Empire, praying against the intrQductiQn Qf nickel 
money into that country. They state that the cost of nickel 
has increased at the l'ate Qf from one to. three dQllars, and 
that German silver in a single mQnth has gQne up nearly 
$12 per 220 PQunds . In England ,  the price of the metal in 
one year and a half has risen from one to four dQllars per 
pound . 

AlthQugh but a short time has elapsed since nickel has at · 
tained any important position in the industrial arts, it is 
already a fact th"t the demand is IIOnsiderably in excess of 
the supply. 'rhe annual prQductiQn may be rQughly es­
timated in the neighborhQod of 600 tuns, of which aggregate 
English industries alone, it is stated. use fully one h alf. It is 
used as money in this country, Belgium and Switzerland ; 

and hence it is argued, with much truth, that if Germany 
shQuld decide to issue a similar coinage, the necessary drain 
uPQn the supply WQuld seriously affect the manufactures 
in which nickel is employed. It is very prQbable that 
abundant uses could be found for quantities far exceeding 
the amount now produced. In its resistance to. tensile strain 
it is nearly Qne third superiQr to irQn, It metal which in 
many respects it has similar features, while it is much less 
subject to Qxidation in air Qr water. G erman silver, as is 
well known, is nothing more than bra�s to. which one sixth 
Qr one third part nickel is added, in order to. give the alloy the 
colQr of silver and at the same time a superior resistance to. 
the actiQn of various chemical agents. The allQy is superiQr 
to copper as a basis for silver-plated ware, as, when the depQsit 
of liIilver wears away, it dQes nQt expose a red or yellow metal 
beneath. German silver has also been lately used as a depQsit 
upon other substances ; an emplQyment to. which it bids fair 
to be largely devQted . 

The increasing demand for nickel will dQubtless stimulate 
research for new depQsits ; but until such are discovered , it 
seems desirable that the metal should not be used fQr cQin. 
Some id6lj.. of its rarity may be obtained by cQmparing the 
prQductiQn as abQve given with the amounts of Qther metals. 
Thus copper, for example, is min ed to the extent Qf 65,0,,10 
tuns per year, and the iron prQduction,it is said, reaches the 
enormous . aggregate of 10,000,000 tuns in the same period. 
Platinum is obtained probably in smaller quantities than 
any metal in industrial use, Qnly about two tuns being the 
yearly yield �hroughout the entire wQrld. 
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THE SAVINGS OF SCIENCE. 

Doubtless many of our readers have perused Dickens' ex· 
cellent novel " Our Mutual Friend," and hence are, in a 
measure, familiar with thp. London dust heaps. Perhaps it 
will be remembered how the great writer describes their con· 
tents, and, in his inimitable style, sketches the queer peo· 
pIe who often �pend their lives among them in seeking for 
treasures. Those patient searchers are creations of the past, 
Their toilsome occupation is gone ; for Science, with her 
inventions and processes, has extended her sway even to the 
worthless dust heaps, and from the filthy waste brings out 
the shining gold. The ordinary waste of a single household 
may be roughly estimated at a barrelful per day, and Lon· 
don , it is said, contains five hundred thousand houses. 
Hence, the reader may form some idea vf the wonderful in· 
genuity which contrives to utilize the enormous aggregate of 
one hundred and eighty million barrels of refuse in the course 
of a single year. 

The local authorities of London sell the privilege of reo 
moving dust and garbage from each district to a contractor, 
who carts it away to a large yard in the suburbs. There 
hill women. sieve in hand, separate the mass. by a rude 
analysis. into component portions. The most valuable of 
the latter are the waste pieces of coal, and the breeze or coal 
dust and half burnt ashes. The amount of waste of the 
l atter may be measured by the fact, that, after selling the 
larger pieces to the poor, the refuse breeze is sufficient to 
bake the bricks that are ret,uilding London. The material 
is used by the contractors who generally combine the build· 
er's trade with their regular caLing, for the purpose of im. 
bedding the newly made bricks into compact squares. The 
coal dust having been fired, the mass burns with slow com· 
bustion for two or three weeks, aided by the circulation of 
air which is kept up by the method of stacking. The other 
constituents of the dust heap are separated by the sifters 
with the utmos t rapidity : bones, rags, paper, old iron, glass, 
and broken crockery, and even bread. as they are eliminated 
from the mass being piled in separate heaps. The bones are 
put to a score of different uses. Of the several tUDS of bon�s 
that are picked out of the dust in the course of a week, some 
go immediately to the boiling houseR, where every portion of 
fat and gelatin they can yield is extracted ; the former sub· 
stance is bought by the soapmaker, the latter is utilized to 
make the patent preparations employed in cookery, pho. 
tography, etc The larger bones are used by the turners and 
are converted into hundreds of knick· knacks, so that the 
bone you may have picked at dinner again enters your 
mouth, after many changes, as a toothpick or toothbrush, 
while the smaller pieces, for aught you know. have been 
calcined, and form the very charcoal toothpowder on your 
toilet table. Fragments that cannot otherwise be employed 
are ground very fine. and treated with sulphuric acid. con· 
stituting an excellent artificial fertilizer. Bone dust is also 
sometimes used by bakers for purposes of adulteration, so 
that the poetical remark of the giant in the fairy tale, 

" I'll grind hIs bones to m1.ke my bread," 

is fulfilled both figuratively and literftlly. Another impor. 
tant product extracted frojIl bones is phosphorus, for which 
there are an endless number of uses ; and, finally, the fat that 
is saved in the process of boiling, is employed to make the 
commoner kinds of soap. 

Scraps of paper abound in the dust heaps. These are all 
carefully sorted, the white from the colored and the printed. 
The soiled pieces, which cannot be profitably remanufactured, 
are used to make papier macM ornaments, dolls' heads, etc. ; 
the clean paper is returned to the mill, and even the printed 
paper has the ink di�charged from it, and goes again into 
circulation. Old rags, of course, are valuable to the paper 
maker, although .the discovery of other materials renders 
this form of waste not quite so important as formerly. 
Greasy dish cloths cannot go to the mills again, so they are 
sent to the hop grower, to whom they are valuable as fertili. 
zers. Woolen rags, if they happen to be dyed scarlet, are 
treated for the recovery of their cochineal, which is used as 
a dyeing material ; and other valuable colored rags are ground 
up to make flock paper. 

The g" eat markets for all old woolen fabrics in England is 
the town of Batley and its neighborhood, in Yorkshire, the 
great shoddy metropolis. A writer says, regarding this man· 
ufact ure : " Reduced to filaments and greasy pulp, by mighty 
toothed cylind ers, the much vexed fabric re·enters life in 
the most brillian t forms, from the solid pilot cloth to silky 
mohairs and glossiest tweeds. "  

Cotton and woolen rags are both valuable when separate, 
but of late years it has been the custom to weave the cot. 
ton and woolen together, the warp being made of the latter 
material a nd the weft of the former ; thus mixed, however, 
the fabric cannot be converted into paper or cloth. Many 
endeavors have been made to effect a separation, and at pre­
sent the rags are placed in a closed receiver and subj ected to 
steam at a very high temperature. The result is that the 
cotton comes out pure and fit for the paper maker ; the wool 
is reduced to a dark brown powder, known as the ulmate of 
ammonia. and is employed to enrich manures which are poor 
in nitrogen. 

A very Important constituent of the dust heap is the old 
iron, battered saucepans, old pails, rusty hoops, horseshoes, 
and nails from the road. All soldered articl"s have the sol· 
der extracted from them , as it is more valuable than the 
iron, and the cheaper met,al is then melted. 'fhe horseshoe 
nails are not mixed with the common cast iron, as they are 
much sought after by gunmakers for the purpose of making 
stub twist barrels. Scraps of iron , it is found, may be made 
very useful in securing the copper in the streams washing 
veins of copper pyrites. Pieces of battered iron are placed 
in tanks, into which these are collected ; the copper quickly 

incrusts the iron, and in process of time entirely dissc-lves 
it, so that a mass of copper takes the place of the iron. The 
residuum, in the shape of a colored deposit, is at times taken 
out, dried, and smelted. 

The savings of science, however, are not all made in the 
dust heaps of London, though in the brief outline we have 
given, of the mode of utilizing some of the constituents of 
the waste of the great city, a vas'· economy is indicated. A 
singular and recent French discovery is that sheep draw 
a considerable quantity of potash from the land on which 
they graze, much of which is ultimately excreted from the 
skin with the sweat. It was pointed out by Chevreul that 
this peculiar potash compoul'ld (suint) forms no less than one 
third of the weight of raw m erino wool, while of ordinary 
wools it constitutes about 15 per cent of the weight of fresh 
fleece. As the suint may be extracted by mere immersion in 
cold water, it is easy for the manufacturers to produce more 
or less concentrated solutions from which the potash may be 
recovered by appropriate treatment. The development of 
this new industry is principally due to MM. Maumene and 
Rogelet, and their process consists in evaporating the solu· 
tions, which are sent to them. until a perfectly dry and some· 
what charred residue has been obtained. This is placed in 
retorts and distilled very much in the same manner as coal at 
gdS works, and the result is that, while much gas is evolved 
which can be used for illuminating the factory, and much 
ammonia is expelled which can be collected and utilized in 
many ways, there remains a residue which chiefly consists of 
carbonate, sulphate, and chloride of potassium. These three 
salts are separated by the usual method, ani]. then pass into 
commerce. Curiously enough, they are remarkably free 
from soda. 

The wool manufacturers of Rheims, Elbomf, and Four. 
mies annually wash the fleece of 6,750,000 sheep, and the 
amount of potash, reckoned as carbonate, which these fleeces 
would yield if all were subjected to the new process, repre· 
sents a value of $400, 000. The by. products of gas works 
are so valuable now that factories are actually set up beside 
such establishments for "their utilization. The most impor· 
tant is alum, which, like sal ammoniac, once came, at a great 
cost, from Egypt, but is now mainly procured from an alu· 
minous shale, which form3 the roofs of coal mine�, and 
which has to be brought to the surface before the coal can 
be gained. This was for a long time a perfectly refuse mao 
terial, covering acres of ground, like the scorire and cinder 
heaps ; but chemistry has found it out, and now obtains the 
product by setting fire to the shale, the carbon and sulphur 
which 11; contains being sufficient for the purpose. The frio 
able porous residua are afterwards heated in iron pans 
with sulphuric acid,  to which is added the ammonia from 
the gas liquor, and the three bodies combine with water to 
make common or ammoniacal alum. 

N early every article of the toilet bottle or the 8achet is 
made from waste, sometimes from foully odorous matters. 
A peculiar fetid oil, termed fusel oil, is formed in making 
ba ndy and whisky. This fusel oil, distilled with sulphuric 
a d and acetate of potash, gives the oil of pears. The oil 
o I apples is made from the same fusel oil by distillation 
w ith sulphuric acid and bichromate of potash. The oil of 
pineapples is obtained from the product of the action of pu· 
trid cheese on sugar, or by making a soap with butter and 
distilling it with alcohol and .sulphuric acid. Oil of grapes 
and oil of cognac, used to impart the flavor of French cog. 
nac to common brandy, are little else than fusel oil. The 
artificial oil of bitter almonds is prepared by the action of 
nitric acid on the fetid oils of gas tar. The wintergreen oil 
of New Jersey is a�tificially made from willows and a body 
procured from a distillation of wood.  

Dyes, like perfumes, are often derived from the most reo 
p ulsive sources. The waste heaps of spent madder were 
formerly a great nuisance. It is now found that this hith· 
erto waste can be used, and at least one third can be saved 
by treating it with hot acid. Prussian blue is made from 
pieces of horse hoofs or refuse woolen material by fusion 
with iron and alkali. 

Perhaps the most important ref�se product that can be 
mentioned, as proceeding from a systematic manufacturing 
process, is that known as soda waste. Large quantities of 
this substance are rejected as useless by most alkali works, 
and it has been, for many y ears, a problem and a reproach to 
chemistry. It is a great loss ; and, if we can but recover it, 
no small victory will be achieved. 

• • • • • 

Dry .Plate Photography "With Gelatin. 

Place seven grn'ns of Nelson's gelatin and seven grains of 
isinglass in cold water for several hours until soft and swol. 
len ; then drain off the water, and put t'lem into a t wo ounce 
bottle, which place in hot water until the gelatin and isin. 
glass are d issolved. Add thirteen grains of br:>mide of pot · 
tassium , dissolved in a dram of distilled water ; and in 
another dram of distilled water dissolve fourteen grams 
of nitrate of silver, aud add it by dAgrees, in the dark, shak 
ing well between each addition. Now add half a dram of 
a saturated solution of nitrate of baryta, and tWG d rops of 
mnriatic acid. There will be a froth on the top of this emul· 
sion from the shaking, and in order to get rid of this it may 
be strained through muslin ; or, if left in the hot water, it 
will gradually subside. 

This will form BufficiAut emul sion, at a cost of about two· 
pence, to coat over one dozen quarter plates, which. as coat­
ed, should be laid on a flat surface until the film sets, which 
will take about flv" or ten minutes, when they can be put 
away in a box to dry. The drying will tltke about forty. 
eight hours (unless th�y are placed in a current of dry air), 
or they may be exposed at once. An exposure of thirty sec· 
onds, with alkaline developer, should give a negative of'lmf. 
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ficient printing density without any intensifying. The 
plates should be placed in cold water for about a minute 
previous to d"veloping. 

Emulsions prepared with the silver in excess caused the 
plates almost surely to fog, and the image to be very thin 
and faint.-Br. Jour. of Photo. 

• . • .  e 

rhe Tricks oC MagiC. 

Professor Hartz, the magician, has lately been giving a 
series of pe1'formance here, some of which are as surprising 
as they are entertaining and amusing. One of them is as fol. 
lows : A common empty packing box, with a lid hung by 
iron hinges, is placed upon the stage, and a com nittee from 
the audience asked to examine it. They report that it is a 
firmly made packing box. After a thorough examination, 
outside and inside, they take a rope and tie it up, passing 
t wice around the ends and sides, passing it through the sta­
ples for the two padlocks, and then tie the ends firmly, and 
seal them with sealing wax. They th"n envelop the box in 
a canvas, which covers all six sides, when another rope is 
added, tied and sealed. S urely the box i s  safe from any 
attempt to get i nto or out of it  without removing the ropes ! 

Professor Hartz's assistant then comes forward with a can· 
vas sack, open at one end. This is examinei by the com· 
mittee and by the audience. It is then pla�ed over the head 
of the assistant, and tied below his feeL and the knots sealed. 
He is then laid on the box . and the box surroun ded t,y a 
screen. In two and a half minutes the sack is thrown over 
the screen, the knot and seals untouched. The screen is in· 
stantly removed, and the committee, after examining the 
seals and finding them unbroken, commence untying the 
ropes and removing the canvas. The box is opened and the 
man found inside ! 

-------------.� .. �, .. -------------

Re"Ward Offered Cor Improved C aUle C ars. 

The Committee of the Royal Society fo? the Prevention 
of Cruelty to Animals, London, in order, if possible,to miti. 
gate the cruelty to which animals are subjected in railway 
carriages during their transit from place to place, r>ffer a 
premium of $500 for a new cattl e truck ; also a premium of 
$500 for alterations of, or additions to, cattle trucks at pres­
ent in use ; also Itn additional premium of $500 to each prize­
holder, so soon as he shall h ave induced a rail way com pany 
to build fifty of his improved trucks, and to bring the same 
into actual u�e on their line for the transpC'rt of cattle. 

The other conditions are that the improved truck shall be 
suitable in gage, dimensions, construction , material,  etc. , 
for the same purposed for which cattle trucks are now u�ed ; 
the truck shall be roofed, and provided with springR,bufff'rs, 
and axle springs, or othpr appliances to prevent inju ries to 
animals during shuntings and sndden startings and �top. 
pages . The truck shall be provided with appointments  for 
the supply of food and water to animals in the carriage duro 
ing the time whpn the train is in motion or when it is sta· 
tionary at It platform or siding, so as to avoid the nece�sity 
of removing the animals from the truck for nClfre"hment ; 
the cost of the truck shall not be greatly in excess of the 
cost of cattle trucks now in use ; and the truck shall be 
satisfactory to the judges. 

The limit of competition is for December 1, 1873, and un· 
less the time is extended, American inventor� will not be 
able to compete. But the publicatiQn of the offered reward 
will be of interest as showing a special call for improve. 
ments. 

-------------.� . .  � . .  --------------
Rheumatism. 

A corresp':mdent in the Engli8h Mechanic gives the follow. 
ing remedy for curing rheumatic gout, of which he had long 
been a sufferer. He insulated his bedstead from the floor, 
by placing underneath each post a broken-off bottom of a 
glass bottle. He says the effect was magical, that he had not 
been free from rheumatic gout for fifteen years, and that he 
began to improve immediately after the application of the 
insulators . We are reminded, by this paragraph from our 
English contemporary, of a patent obtained through this 
office for a physician some twelve or more years ago, which 
created considerable interest at the time. The patent con­
sisted in placing glass cups under the bedposts in , similar 
manner to the above. The patentee claimed to have effected 
some remarkable cures by the use of his glass insulators, but 
we have not heard from him for some time, We can nat 
vouch for any merit in the idea, but it is one e asily tried ; and 
as no harm can arise from the experiment, we hope some 
one will test it and give us the result of his experience. 

------------.� .. �, .. -------------
TOD/Cueless Speech. 

The reputed miracle wrought in the case o f  the African 
Bishops and certain other Christian martyrs. who retained 
tb e power of speech after having their tongues cut out, has 
lately been the subject of a somewhat heated controversy. 
The fact :>f their bGing able to �peak after they had lost their 
tongues was not qnes tioned ; it was only claimed that there 
was no miracle in the matter, or anything to warrant the 
inference of Divine interposition because of thf'ir peculiar 
sanctity. They may have been most worthy characters, but 
their tongueles� speech was no proof of such a fact, since the 
sltme phenomenon had been observed where there could be 
no claim to saintliness. 

An interesting illustration of the truth of the lattn position 
has just occurred in the Royal Frge Hospital in London, the 
case being reported in the Lancet for November 8. To remove 
a cancero us ulcer, a patient's tongue was wholly cut out, 
le!l.vin" the floor Qf the mouth entire. Recovery WitS :rapid , 
and within a week the patient could speak with sn fficient 
dietinctness of articulation to make himself understood ,  say .  
ng : " I  feel eftI!Y," and " I should like some more beef tea." 
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COMBINED SNOW AND EARTH SHOVEL AND PLOW, 

An efficient railway snow plow, by means of which a lo­
comotive mey be enabled to push its way through heavy 
drifts, is unquestionably an invention for which there is a 
great necessity. Not a winter passes but that scores of 
trains are blockaded, and hundreds of passengers subjected 
to prolonged inconvenience, by the tedious delay incident to 
digging out the tracks by hand shovels ; while, in some in­
stances, as that of a construction train on one of the Pacific 
railroads last year, people are placed in actual peril from 
starvation or continued exposure to the inclemency of the 
weather. Snow plows of the ordinary construction are mo­
derately efficient in light drafts ; 
but when attempts are made to 
force them through banks that 
have become packed or heaped 
up by the wind as high as the 
body of the locomotive itself, 
they speedily prove their inade­
quacy for the severe work. 

The apparatus to which our 
engravings refer is claimed to 
combine the advantages of both 
plow and shovel, together with 
the merits of efficiency, simpli­
city, and cheapness. Its espe­
cial adaptation is to clearing­
snow from tracks, but we arc 
informed that it m ay also b .. 
used in loose sandy soils for re 
moving ea!'th in the construe 
tion of railways, or for taking 
up snow from street car rails in 
cities, and carrying the same to 
a convenient dumping place. 

The dimensions of the apparatus are 16 feet high, 23 feet 
long, and 10 feet wide ; and allowing for the space occupied 
by the plow at the back, it has a cubic capacity of 3,500 feet. 
As the mach ine compresses the snow while excavating this 
large quantity at every ram, it is probable that there are 
fe-N snow banks which it would not speedily demolish. 

Patented July 8, 1873. For further particulars relative to 
sale of rights, etc , address Lieutenant Colonel W. F. Baker, 
Decorah, Winnesheik county, Iowa. 

_ 1_. -
To Clean Flies. 

[DECEMBER 1 3, 1 873. 
center, so  as to insure a bearing at  the ends around the pipe 
when closed by the collars,' B C, which are also bored to cor­
respond with the conical shape of the sleeve_ The collar, B ,  
is flanged to re ceive the threaded coupling l'ing, D, t o  which. 
it is swiveled, as indicated in the'sectional view_ Collar, C, 
is provided with a thread upon which the ring screws. The 
joint between the ends of the pipe is thoroughly packed by a 
section of rubber, E, or other suitable tubular packing. 

To adjust the device, the extremities of the tube are thrown 
out of line, and the sleeve, A, containing the packing, E, and 
upon which the collars and ring have been placed, is applied to 

A correspondent, L. D. D. ,  sends us the following recipe : . one end. The pipe is brought in line, and the rubber tube, 
with the other portions, is 
brought over the joint so as to 
overlap the two extremities 
equally. The ring, D, is then 
screwed up, drawing the two 
collars together upon th e in­
clined surfaces of the c onical 
sleeve, thereby compressing it  
firmly against the packing. 

This c&upling can be manu­
factured very cheaply of malle­
able iron, as all the parts can be 
cast of the necessary form and 
size for different pipes, and reo 
quire no finishing or fitting ex· 
cept cutting tlw screw. It is 
daimed to cost no more than 
the ordinary union coupling, 
except the expense of the plia­
ble hose for the packing. It 
makes a perfect slip joint as 
well as a good coupling, and 
will b� bund very useful for 
)J�umbers in repairing split pipe 
in places where a die cannot be 
used to cut threads on the pipes, 
o r  where the latter are close to 
the walls or amon g joists in 
buildings. 

Patented September 30, 1 873. 
For further particulars regard­
ing sale of patents or rights un­
der the same, address the invent­
or, Mr. Wm. B. DUl miug. New 
York Central Iron \Vorks, Ge-

Fig. 1 represents the device 
attached to a locomotive and in 
action. From Fig. 2 a clear idea 
of the working parts will be ob­
tained. A is the shovel, the 
bottom of which is made slight. 
ly wider at the rem than in front, 
and which is provided with fla ­
ring sides. The front edges of 
the latter, as well as the corres­
ponding portion of the bottom, 
are plated with steel. B is a 
truck which supports the rear 
part of the shovel, the front por­

COMBINED SNOW AND EARTH SHOVEL AND PLOW. neva, N. Y. 

tion of which rests upon steel shoes, C, which fit over the 
rails. At D is the plow, the shape of which is clearly indi­
cated, provided on each side with a cleat, E, running in a 
groov'e formed in the side of the shovel, so that it is thus 
prevented from being raised up by the snow or other cause 
when being pushed back or pulled forward. 'fo the Ull­

del,' side of the plow is secured a r ope, F, which runs for­
ward in a groove in the bottom of the shovel over a pulley, 
and thence back under the shovel to the engine. 

�.2 

c 

Ordinarily, the track being clear, the weight of the appara­
tus is borne by the truck, B, and the front end of the shovel 
does not touch the rails. As soon, however. as a drift is en­
countered, th" snow presses down the shoes, C, raising the 
shovel almost off its truck, and guiding it into the bank. 
When the locomotive stops and immediately begins to back 
out, owing to the latter n:.ovement, the rear end of the appa­
ratus settles down, thereby raising the front extremity suf­
ficiently to break off and detach the snow in the shovel from 
the drift. The backing continues until a suitable point is 
reached, at which the contents of the shovel are discharged : 
as while this retrograde motion is in progress, the rope, F, 
connecting with a latchet wheel on the front axle of the 
locomotive, is being pulled, thus drawing the plow along to 
the front of the shovel, and, of course, forcing the contents 
of the latter out upon the track. The engine then starts for­
ward, when the plow, now in front, throws the snow clear 
of the rails.  The drift is then again butted, when the snow 
pushes the plow back in the shovel to its original position 
(or the plow can be drawn back by a reverse tension of the 
rope, F), and the same operation is repeated until the obsta­
cle is overcome. 

A suitable jet of steam or water, sufficient in freezing 
weather to form a coat of ice, may, it is stated, be arranged 
in connection with the inside of the shovel and with such 
parts of the plow as come in contact with the latter, in or­
der to facilitate the action of the plow in forcing out the 
snow. 

" Boil the files in a solution of water and saleratus until 
they are thoroughly cleansed of outside dirt ; after which, 
wash them in warm water. Put a pint of warm water in a 
wooden dish, in which stand as many files as the water will 
cover . .  Add to this, 2 ounces of borax and 2 ounces of blue 
vitriol finely pulverized together. Stir up the files well. and 
add 2 ounces of s ulphuric acid by weight, and then t ounce 
of vinegar. The files will turn red at this point in the pro­
cess. When they again resume their natural color, take 
them out and w ash them in cold water ; after which, oil with 
sweet oil, and wrap singly in brown wrapping paper, which 
will absorb the oil from the files. 

The files will be clean by this mode, in about half an hour 
after they are put in. Large mill files can be cut by mak. 
ing more solution, and using a dish narrow and tall, so that 
the files can stand on the shank to let the s cales fall away 
from them . "  . 

-----------......... .-... ------------
DUNNING'S IMPROVE D PIPE COUPLING. 

This invention, perspective and sectional views of  which 
are represented in the annexed engravings, is claimed to pro ­
vide a simple and cheap union or coupling for gas, st€lam, 
and water tubes, which may be applied even in long lengths 
of continuous straight pipe. It will also serve as a sliding 
or compensating joint to allow for contraction and expansion, 
and will, besides, prove useful when it is desirable to con-

ry.l 

Fiy_ 2  

nect the ends of pipe in situations where threads cannot be 
conveniently cut thereon. 

A is a conical sleeve, cut from end to end, as represented 
in Fig. 1, or, if desired, divided longitudinally into two se­
parate portions. It is bored out somewhat larger toward the 

APPARATUS FOR FILTERIN G AND RECTIFYING 
SPIRITS.  

Mr. Christian W. Ackerman is the inventor of a novel 
device, herewith illustrated. for filtering and rectifying 
spirits, by means of which he claims to effect a saving of 
material from the usual loss by evaporation, a more perfect 
elimination of fusel oil, and also that by the apparatus a 
greater quantity of spirits can be treated in a given time 
than by the old proceR�.  

A receptacle of the form shown in the engraving is pro· 
vided with two inner diaphragms, A and B. The lower one 
rests upon joists, and may be made in halves, to admit of 
easy removal when desired. Upon it is laid a circular piece 
of blanket of one thickness, then a stratum of powdered 
charcoal, equal to one fourth the distance between the dia­
phragms ; then a double thickness of blanket, and so on for 
two more layers of coal and blanket, until the upper parti­
tion, A, is reached, beneath which a single piece of blanket 
is placed. The charger, which should be placed in the upper 
part of the building, communicates with the apparatus by 
the pipe at the top. The spirits therefrom enter with 
sufficient force to penetrate down through the diaphragms, 
which are perforated, and the layers of charcoal and blankets, 
leaving in the latter the fusel oil and other impurities. 
Finally, emerging beneath the false bottom formed by B, 
the liquor escapes by the pipe, C, and passes into another 
and smaller receptacle, in the interior of which are two wife 
gauze screens, the intermediate space being filled with cotton 
batting and blanket. Here the last rectification takes place, 
and the fluid, in a pure condition, is led away by the pipe, D_ 
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THE COCUYO. 

The cocuyo is a varirty of firefly which abounds in Cuba 
and in some countries of South America, and which emits a 
light much more brilliant than that given off by the small 
insects common with us during the summer months. Its 
form and size are well delineated in the engraving herewith 
presented. At about the end of April it is found in Jamp 
and wooded places throughout Cuba, emerging from its hid­
ing place at twilight, but rarely pursuing its nocturnal ram­
bles for a greater length of time than two or three hours. 

The brilliant radiance of the cocuyo is emitted from its 
veutral region, where there are three phosphorescent organs 
which the insect can expose and ren-
der luminous at will . It is believed 
that a substance accumulates slowly 
in the cells of these members, and is 
discharged voluntarily. As soon as 
this principle is set free it manifests 
itself by the production of light alone, 
without heat, and in a manner simi­
lar to that caused by the accidental 
decomposition of tissue, mucus, su­
gars, etc. 

The insect live 3 in hollow trees'and 
under dense shrubbery, subsisting on 
young leaves and similar vegetatIon. 
At about the end of July it disappears, 
though tt may be kept until Septem­
ber or October. Occasionally impor 
ters of sugar from Havana, in this city, 
receive specimens of cocuyos from 
their coI respondents, and we have 
ourselves obtained several in this way. 
They live for about a fortnight i f  sup­
plied with brown sugar, though they 
prefer fresh sugar cane. By placing a 
few on a tab�e, in a dark room, a cu­
rious and interesting effect is produced 
by the traveling points of light as the 
bugs run around the surface. Two or 
three cocuyos in a bottle wiH emit suf-
ficient light at night to render a letter easily read or the face 
of a watch distinguished. They are often thus used by 
hunters, and Captain Mayne Reid, in one of his interesting 
j uvenile works, makes use of this fact in describing how 
some surprise party of soldiers, in the Mexican war, man­
aged to read important orders when they had no means of 
illumination, and, besides, could not have used the same for 
fear of discovery by the enemy. 'fhe cocuyo shows his light 
best while fiying, but it can De forced to shine by dipping it 
in water for an instant. It is inoffensive to man, but a quar­
relsome customer among its own species. When a number 
are confined fearful battles ensue, in which the .claws form 
powerful weapons. Mutilation of the members is almost 
always the result, although the insect often lives for months 
after severe maiming. 

The most recent applicatiou of the bug to useful purposes 
was it.s proposed utilization for lighting the interior of the 
car of the transatlantic balloon at night. The idea, it is 
needless to add, was never carried out. 

------.......... . .... , .. ------
THE BRIGHTON AQUARIUM. 

The Bdghton aquarium, while emulated by several build­
ings of a similar nature in different parts of England and the 
continent, still holds its own in being on a scale of magnitude 
hitherto unsurpassed, more than one of its tanks, in iHust,ra­
tion of this, being of sufficient size to accommodate the evo­
lutions of porpoises and other small cetacea. The works 
were commenced in the autumn of the year 1869, but owing 
to various interruptions the building was not formally thrown 
open to the public until August 1872. 

The area occupied by the aquarium, says the eminent 
naturalist Mr. W. Saville Kent, in NatU1'e, to which we are 
indebted for the engraving, averages 715 feet in length by 100 
feet in width, r'unning east and west along the shore line. The 
building internally is divided into two corridors separated 
from one another by a fernery and considerable inter�pace 
The approach to the first or western corridor is gained through 
a spacious entrance hall supplied with reading tables, and 
containing, between the pillars which suppori the roof, port­
able receptacles of sea water for the display of small marine 
specimens that would be lost to sight in the larger tanks. 

The tanks for ordinary exhibition commence on the left 
side of the western corridor, and follow in consecutive order 
round the two corridors, the last immediately facing No. 1 .  
The smallest of these tanks measure3 11 feet long by ten 
feet broad, and is capable of holding some 4,000 gallons of 

375 
water ; while the largest, No. 6, in  the western corridor, and to  the infusion ; and since tea naturally contains a large 
the subject of the accompanying engraving, presents a total amount of tannin, thjjre are thus brought together the two 
frontage, including the two angles, of 130 feet, with a greatest chief ingredients of ink. Not content with asserting the fact, 
width of 30 feet, and contains no less than 110,000 gallons. the doctor demonstrates it by extracting, from such adult"lr­
Every gradation of size oceurs between these two extremes, ated tea, a bottle of il\k and using it in the writing of his 
the depth of the water in all ranging from 5 to 6 feet. Sup- communication. 
plementary to the foregoing, a series of half a dozpn shallow This is a common WILY of giving an appearance of strength 
octagonal table tanks occupies a portion of the interspace be, to teas that have been already once steeped. Those who like 
tween the two corridors, these being especially adapted for inky tea can get it roofe cheaply by using a rusty tin teapot. 
the exhibition of animals such as starfish, anemones, and I . ' . ---
others seen to best advantage when viewed perpendicularly (Jhloese Physiology. 

through the water. Flanking one side of this same inter- In some respects the Chinese are an intelli gent, people bu t 

THE COCUYO. 
space are several ponds fenced off for the reception of seals 
and -other amphibious mammalia and larger reptilia, while at 
its further or eastern extremity artistic rock work runs to a 
ldght or 40 feet, thic�ly planted with choice ferns ",nd suit­
able exotic plants, and broken in its course by a picturesque 
waterfall and stream. Tanks 12 to 17 in the eastern corridor, 
in addition to the stream and basin beneath the waterfall, 
are set apart for the exclusive exhibition of fresh water fish, 
the remaining tanks being devoted tv marine species.  The 
bulk of water thus utilized in the fresh and saH water tanks 
collectively amounts to 500,000 gallons, and in addition to 
this several smaller store tanks in the naturalists' room, 
adjoining the eastern corridor, afford accommodation for re­
serve stock, or for new arrivals before their display to public 
view. 

The style of architecture dominant throughout the building 
is Italian and highly ornate, the arched roof of the corridors 
being groined and eonstructed of variegated bricks, supported 
on colunins of Bath stone, polished serpentine marble, and 
Aberdeen granite ; the capital of each column is elaborately 
carved in some appropriate marine device, while the floor in 
correspondence is laid out in encaustic tiles. The divisi.ons 
constituting the fronts of the tanks are composed each of 
three sheets of plate glass, each plate having a thickness of 
one inch, and measuring six feet high by three feet wide, 
separated from one another and supported centrally by u - ­
right massive iron mullions ; in the smallest tanks the front 
is represented by but one of these divisions, while th!l.t of the 
largest, No. 6, con�ists of as many as eleven. Among other 
conspicuous structural features of the aquarium demanding 
notice are the huge masses of rock entering into the compo­
sition of the tanks and fernery. 

The system adopted at the Brighton aquarium for contintl· 
ally renewing the supply of oxygen, necessary for the well 
being of the animals, is by streams of compressed air, which 
are constantly forced into the tanks through vulcanite tubes 
carried to the bottom of the water, each tank being fitted 
with a greater or less number of these tubes according to its 
size. 

• ••• • 
Ink In the Teapot. 

The adult'eration of tea by 'the addition of iron filings has 
j ust been brought rather forcibly to public attention, by a 
communication to Food, Air, and Water, from the pen of Dr. 
Hassall. The iron is added, the doctor believes, not so much 
for increasing the waigllt of the tea as for g-iving a dark color 

tlley are not strong in science. Their 
physiology is especially whimsical. Ac · 
cording to their notion, the chief organ 
of the human economy is the spleen. 
Its functiollS are manifold. It rub" 
against the stomach and grinds the 
j".)od, it keeps up the proper degr( e 
of heat in the five toang ; it moves 
the muscles and the lips, and thu s  
regulates the opening o f  the mouth ; 
furthermore, it directs our secret ideas 
80 that they become known to us. The 
liver regulates the tendons and orna­
ments the nails of the hands and feet. 
'1'he heart .regulates the blood vessels, 
beautifies the complexion, and by its  
means we are enabled to open the ears 
and move the tongue.  Of the circula­
t ion of the blood , the Chinese are pro­
loundly ignorant. The kidn eys govern 
the bones, bmutify the hair of the 
Lead, and open the orifices of the two 
yin. The diaphragm, being spread 
out lilt· a membrane beneath the heart, 
and joined all round to the ribs and 
spine, covers over the thick vapors so 

that the foul air cannot rise. The 
gall bladder is the seat of eourage ; 
hence the popular belief that whoever 

eats the gall of a brave man or beast will inherit the valor 
of its original possessor : a belief which frequently leads to 
a lively competition for the galls of remarkable animals. 

Of the function of tbe brain .. the Chinese have but a vague 
idea, still they think it has something to do with the intel­
lect. In proof of this suspicion, they offer the case of a man 
of great renown for his learning, whose misfortane it wus to 
fall from a horse with such violence as to break his skull . 
The physician who was called to treat the ease hit upon the 
happy thought of supplying from the skull of a cow the por­
tion of bra;n the wise man had lost. The operation was only 
a partial success, since the subject's eminent powers of mind 
remained in utter prostration, and from that time forward 
he was a very different man from what hb had been. Whether 
his residual intelligence exhibited any bovine characteristics, 
our informant unhappily neglects to say, 

Hereafter we expect to see this case gIven as additional 
evidenee that the Chinese are the original discoverers of 
everything. It is certain that it greatly antedates the opera 
tion recently reported from Leipsic for the edification of rnral 
editors : a case in which the brain of a good natured wine 
seller, dead of heart disease, was transplanted into the cra­
nium of a soldier condemned to death for murder, with a 
corresponding. transference of mental and moral traits. The 
Leipsic surgeon is plainly no better thun a skillful imitator. 

------------.... � .. �, .. ------------
The Per.dstence oC a NalDe. 

A curiou5 illustration of the living force of a name is to be 
seen in the title given to the Virgin Mary by the people of 
the Basque Provinces. In the most ancient records of Chi­
nese history (the annals of the Bamboo Books, lately trans­
lated by Dr. Legge), the name Ishtar appEars as one of the 
titles of the Queen of the Stars. Among the ancient Assy­
rians, Ishtar was their chief female divinity, the celestial 
virgin mother. In Solomon's time, the Syrian equivalent of 
the name was A8tartej and in II. Kings, the wise man him­
self is charged with having set up an altar to this fascinating 
goddess. In the Hebrew record, the spelling is Ashtor·eth. 
By Milton the name is given as 

H .  • • A.vtoreth, whom the Phreniciaus called 
A8tarte, Queen of Heaven." 

Whether Phrenician voyagers left the name in Spain, or 
whether the Basques brought it with tbem in their original 
migration westward , it is impossible to say, nor does it mat· 
ter. It is there in common use to this day, a living name 
with a history of at least five thousand years. 

FRONT VIEW OF ONE TANK OF THE BRIGHTON AQUARIUM. 
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THE GE RM THEORY AND ITS RELATIONS TO HYGIENE . 

BT PRESIDENT F, A. P. BARNARDt LL.D., OF COLUHBIA COLLEGlI:. 

[PART 11.] 

THE DOCTRINE OF BIOGENESIS. 

This question was, however, not universally admitted to 
be settled. Dissentients made themselves heard from time to 
time, among them Gleichen, Othe, Miiller, and Previranus, 
the latter of whom pointed out the significant fact that, while 
the species of infusorial animals found in infusions of the 
same kind were constantly the same, those which appeared 
in different infusions were not so . Early in the present cen­
tury, the celebrated naturalist Lamarck ranged himself on 
the side of spontaneous generation . Oken took the same 
view, and subsequently Bory St. Vincent, J. Miiller, Dujar­
din, Burdach, and Pineau, while on the opposite side ap ­

peared, among others , Schwann, Schultze, and Ehrenberg. 
The experiments of Schultze and Schwann were remarkable. 
They were undertaken for the purpose of testing the accur­
acy of those of Spallanzani. Since those experiments had 
been made , the importance of air, or of ol'ygen, one of its 
constituents, to the maintenance of animal life, had been 
discovered, ani doubts had arisen whether, in those experi­
ments, the air had not been rendered unfit for the support 
of life by the operations to which it had been subjected. In 
repeating the experiments, Schultze admitted to the flasks, 
after boiling the infusions, only such air as had been passed 
through concentrated sulphuric acid. and Schwann only such 
as had been conducted through red hot tubes. No animal­
cules made their appearance ; and these results, reached as 
long ago as 1 836 an(l 1837, were regarded by thll great body 
of naturalistd as finally settling the question. 

CONTROVERSIES OF THE SAVANTS. 

The controversy, however, after resting for 20 years, was 
revived, and prosecuted with even more animation than be­
fore, by M. Pouchet, in the first instance, on the side of 
spontaneous generation, and M. Pasteur, on that of biogen­
esis, but more recently by many naturalists of distinction, 
among whom may be named Dr. Jeffries Wyman, of our 

own country, whose experimental researches tend rather to 

the support of the archegenetic theory, and Professor Hux ­
ley, of London, whose opinion, given on a s urvey of the 

whole history of the controversy and expressed before the 
British Association in 1870, is very decidMly the other way. 
While the controversy was between M. Pasteur and M. 
Pouchet, there can be n o  doubt that, in the judgment of the 

world, the former had by far the best of the argument . 

His experiments ,  which were substantially repetitions of 
those of Needham and Spallanzani, but which were vari­
ously modified so as to render his demonstrations, in every 
possible way, cumulative, seemed to have disposed of the 
doctrine of spontaneous generat.ion , effectually and forever. 
In multitudes of instances, infusions hermetically sealed 
while boiling remained for indefinite periods of time free 
from all traces of organic life, while portions of the same 

infusions ,  exposed side by side with these but open to the 
air, were speedily swarming with animalcules. He found 
that even an un sealed flaEk, of which the neck had been 
stopped during the boiling only with a plug of cotton, close­
ly pressed together, continued to be equally free from these 
organisms so long as the stopper remained in its place. This 
last experiment presented a rather curious resemblance to 
that of Redi, with his gauze-covered jar ; for the cotton 
forming the plug was found, on a microscopic examination, 
to contain the germs which its presence had prevented from 
entering the flask. M. Pasteur finally found-and this re­
sult was long supposed to have furnished an unanswerable 
reply to all the arguments of the advocates of arc7wgencsis­
that flasks coutaining infusions treated by boiling as before 
required neither sealing nor stopp ing with cotton to prevent 
invasion of the contained liquids by these low forms of life : 
provided only that the necks of such flasks had been origi­
nally bent over, so as to direct the11' mouths downward. 
This result he had predicted as p'robable, holding. as h e  did, 
that the germs by which such infusions are repeopled, 
when the living embryos they may contain have been de­
stroyed by heat , must necessarily subside into them from 
the air above. 

The experiments of Wyman, Bastian, Cantoni, and others, 
more recent than those of Pasteur, have led to results sin­
gularly, and at present, we must say, unaccountably, at 
variancll with his. Professor Wyman found that bact, ria will 
make their appearance in infusions which had not only been 
boiled before being sealed up, but which, after being sealed, 
had been k ept at a boiling heat for many hours. He 
found , moreover, that these same organisms perish when 
exposed to a heat not over 1340 Fahrenheit. Bastian, in a 
very exten ded series of experiments, has pushed the heat 
in the tubes containing his infusions as high as 3600 Fahren­
heit, mai ntaining this high temperature , in some instances, 
not less than four hours ; and has yet found that living 
forms do not fail subsequently to make their appearance in 
them. Such forms appear al so , according to him, in solu­
tions containing nothing of organic origin whatever, but 
which are composed entirely of certain salts of soda and 
ammonia ; and he even affirms that in such solutions he has 
occasionally seen very remarkable fungi to pr'lsent them­
selves with their full fructification ,  drawings of which he 
has given in his work, recently published ,  entitled " The 
Beginnings of Life . " 

It seems to me that no one can rise from the perusal of 
the extraordinary book ju.st mentioned without feeling that; 
if it does not embrace and contain the conclusion of the 
whole matter, it is, at least for the present, unanswerable. 
It leaves us, nevertheless, still perplexed , perhaps more 
deeply perplexed than before ; for it is imposstble to under-

1 titutifit �"lUtritau. 
stand how the results reached by so many naturalists, all in 
the first rank of scientific investigators, all conscientiously 
laboring to elicit the truth of this great question, should be, 
after all, so singularly discordant. And another weighty 
consideration adds to this perplexity. It is the existence of 
a practical refutation of the conclusions of the class of ex­
perimenters to which Dr. Bastian belongs, which is pre­
sented under our eyes every day on the grandest scale in 
the operations of one of the m ost important branches of 
modern industry. I cannot state this consideration better 
than in the words o f  Huxley : " There must," remarks this 
distinguished physiologist, " be some error about these ex­
periments, because they are performed on an enormous scale 
every day with quite contrary results. Meats, fruits, vege­
tables, the very materials of the most fermentable and pu­
trescible infusions, are preserved to the extent, I suppose I 
may say, of thousands of tuns every year, by a method 
which is a mere application of Spallanzani's experiment. 
The matters to be preserved are well boiled in a tin case pro­
vided with a small hole, and this hole is soldered up when 
all the air in the case has been replaced by steam. By this 
method they may be kept for years without putrefy­
ing, fermenting, or getting moldy." He argues-and the 
argument has a weight that must be felt-that there is no 
mode of explaining this universal and inevitable result but 
the exclusion of germs from these cans. And, in view of 
the mai'velous discrepancy between the results on the small 
aud the grand scale, placed side by side, one can hardly 

repress the suspicion that, if there be any s uch thing as 
spontaneous generation, it is a thing which occurs only 
under rare and extraordinary conditions, whiah conditions 
Dr. Bastian has unintentionally succeeded in establishing ; 
while, as a matter of practical importance or daily interest, it 
is as if it were not. 

• • • • • 

Zincing Iron. 

The following is an excellent and cheap method for pro­
tecting iron . articles exposed · to the atmosphere, such. as 
cramp irons for stone, etc. ,  from rust : They are to be first 
cleansed by placing them in open wooden vessels, in water, 
containing three fourths to one per cent of common sulphuric 
acid, and allowed to remain in it until th e surface appears 
clean or may be rendered so by scouring with a rag or wet 
sand. According to the amount of acid. this may require 
from 6 to 24 hours. Fresh acid must be added according to 
the extent of use and of the liquid ; when this is shturated 
with sulphate of iron, it must be renewed. After removal 
from this bath, the articles are rinsed in fresh water, and 
sco ured until they acquire a clean metallic surface, and then 
kept in water in which a little slaked lime has been stirred 
until the next operation . When thus freed from rust, they 
are to be coated with a thin film of zinc, while cold, by 
means of chloride of zinc, which may be made by filling 
a glazed earthen vessel, of about two thirds gallon capacity, 
three fourths full of muriatic acid, and adding zinc clip­
pings until effervescence ceases . The liquid is then to be 
turned off from the undissolved zinc, and preserved in a 
glass vessel. For use, it is poured into a sheet zinc vessel, 
of suitable size and shape for the objects, and about 1 '30 
per cent of its weight of finely powdered sal ammoniac 
added. The articles are then immersed in it, a scum of fine 
bubbles forming on the surface in from one to two minutes, 
indicative of the completion of the operation. The articles 
are next drained, so that the excess may flow back into the 
vessel. The iron articles thus coated with a fine film of zinc 
are placed on clean sheet iron, heated from beneath, and 
perfectly dried ; and then dipped piece by piece, by means of 
tongs, into very hot, though not glowing, molten zinc, for a 
short time, until they acquire the temperature of the zinc. 
They are then removed and beaten, to cause the excess of 
zinc to fall off. 

• • • • • 

Water as F uel . 

A correspondent, Dr. A. A. Hayes, writes to say that recent­

ly two similar boilers were employed with widely different 
results as to consumption of fuel. On investigation it was 
found that, with the deficient boiler, " the workmen had 
been restricted to about twenty inches in draft of ash pit ; 
the other furnace had a vault, permitting ashes and cinders 
to be retained for several days, while here the paved, clean 
floor formed the bottom of the ash pit. The fuel was re ­
markable for purity, and so compact as to be kin dled with 
difficulty. On opening sight holes, the fire could be seen 
burning intensely ; the radiant heat appeared to be absorbed ; 
very slight flame only could be seen, but the rush of h ighly 
heated air was constant. After some time, observation 
showed that the ash pit was the only point on which sugges­
tion could be excited, the matter of quality of fuel being in 
favor of the bad furnace. A casual observation had shown 
that the a�hes of the good furnace were damp. The pave­
ment of the room and the ashes were accordingly wetted on 
the ash pit floor. Immediately flame appeared at the door 
joints, and from cracke (from unequal expansion) ; the damper 
was hurriedly raised to allow the great volume of combust­
ible matter to reach the chimney. The pressure gage par­
took of the new life, and soon an over abundance of steam 
was formed. After the adj ustments were made for using 
the steam, and a very little water was constantly admitted 
to the ashes, more than the necessary quantity of steam was 
afforded by the boiler, while the cons umption of fuel was 
not increased. It will be inferred that, under conditions not 
unusual, a great economical gain resulted from the use of a 
portion of the heat of contact in decomposing vapor, or in 
heating steam so highly that it transported carbon to form 
flame j the result was the conversion of an imperfect to an 
effioient apparatus, without added expense, in opposition to 
a th�retical law. 
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In numerous cases, continued through many years of ob­

servation, I have seen similar resultR follow the use of moist 
air in the combustion of dry anthracite ; but this case is con­
sidered exceptional from the accuracy of the proofs afforded. 

In reviewing these facts, it will be seen that a useless ap­
paratus was rendered thoroughly efficient by forming flame 
from the otherwise ignited fuel. More importance than 
here appears belonged to the trials, for on the success thus 
obtained grew up a most extended application of steam , 
where every point connected with its use is registered with 
the precision of philosophical apparatus. 

A doubt in regard to the con� umption of fuel has probably 
been present in some minds. How could the fuel be con­
sumed, and vivid comb ustion maintained, without a corres­
ponding production of steam ? The answer is founded, not 
on observation alone, but on experiments. In a cold , dry 
atmosphere, the best anthracites produce 80 intense a radi­
ant heat that near by surfaces of iron become heated above 
the temperature of economical rapid evaporation. That kind 
of fuel, too, affording no flame in cold dry air, requires more 
than double the theoretical amount of oxygen for its com­
bustion ; and this volume of heated air and products of com­
bustion is far less 11 0t than flame, and is  repelled by the 
parts of the boiler behind the space over the mass of glow­
ing fuel, as less highly heated gases are always repelled by 
coldar surfaces. J;n fact the steam-generating surface was 
60 far reduced in area as to render it impossible for steam 
to be formed in time, and the heat was wasted. 

My wish is to see more attention given to flame fuel, as 
contrasted with radiant heat fuel , not only as a facile and 
economical application, but as a check to the use of old de­
vices which waste the fuel. A long step in this direction 
has been taken in heating gas retorts. Apart from great 
economy, the destruction and wear of apparatus is reduced, 
as they may be in steam production. " 

------------.. � .•. � . .. ------------
Cal ifornia Wood Choppers, 

It is in the logging camps that a stranger will be most in­
terested on this coast ; for there h e  will see and feel the big 
ness of the redwoods . A man in Hnmboldt county, �ays a 
writer in Harper's Magazine, got out of one tree lumber 
enough to make his h o use and barn, and to fen"e in two 
acres of ground. A sch ooner was filled with shingles made 
from a single tree. " One tree in Mendocino, whose remains 
were shown to me, made a mile of railroad ties. �'rees four­
teen feet in diameter have been frequently found and cut 
down ; the saw logs are often split apart with wedges, be­
cause the entire lllass is too large to float in the narrow an i 
shallow streams, and I have even seen them blow a log apart 
with gunpowder. A tree four feet in dllimeter is called 

undersized in these woods ; and so skillful are the wood 
choppers that they can make the largest giant of the 
f01'est fall just where they want it, or, as they say, they 
' drive a stake with the tree. '  The choppers do not stand 
on the ground, but on stages raised to such a hight as to en­
able the ax to strike in where the tree attains its fair and 
regular thickness ; for the redwood, like the sequoia, swells 

at the base, near the ground . These trees prefer steep hill­
sides, and grow in IJ,n extremely rough and broken country ; 
and their great hight makes it necessary to fell them care­

fully, lest they should, falling with such an enormous 
weight , break to pieces. This constantly happens in spite 

of every precaution, and there is little doubt that, ir. these 
forests and at  the mills two feet of wood are wasted for every 
foot of lumber sent to market. To mark the direction lin'l 
on which the tree is to fall , the chopper usually drives a 
stake into the ground 100 or 150 feet from the base of the 

tree, and it is actually common to make the tree fall upon 
this stake, so straight do these redwoods stand, and so ac­
curate is the skill of the cutters. To fell a tree eight feet in 
d;ameter is counted a day's work for a man. " 

• • • • • 

An InexhaustlbJe Inkstand. 

We have received from Messrs. Root, Anthony, & Co. , o f  
6 2  Liberty street i n  this city, a n  inkstand, for the use of 
which the directl'ions are : Put in a little cold water, let it 
stand , for 3 or 4 hours, and the ink will be ready for use. We 

suspect that the coloring matter is supplied by some means 
analogous to Professor Bottger's invention for portable ink, 
already described in our columns . Our readers' grandchil­
dren will be better able to �peak to the permanency of the 
sUflply of ink ; in the meantime, we can say that, after a 
trial, we find the inkstand to be filled with black ink of an 
excellent quality. 

• • • • • 

Sexadlgitism . 

A valued correspondent, W. T. R. , writes as folloV'ls : 

" Recently , I fell in company with a gentleman with a pecu­
linrity in one of his hands. I req nested permission to make 

an examination, when, to my surprise, I found that he had 

an extra finger hinged on to the metacarpal bone, just back 
of th�little finger and extending sideways from 1he palm of 
the hand ; it shut up in the fist, but at right angles to the 
other fingers . Fonr of his children have similar develop­

ments on each hand, while a fifth child has six fingers on 
but one hand. The father and the children have each six 
toes on each foot, and a nephew who accompanied them was 
similarly endowed. Many of their ancestors and SOIDe of 

their relatives had or have sexadigital limbs. It appears, 
from evidence adduced , that these peculiarities were derived 
from a family in which they have existed from �ime imme­

morial. 
If by any means a family inheriting such peculiarities 

should become isolated, the consequence would p robably be 

a sexadigital race, which, according to the common rules of 
cla.ssification, would constitute a new species. "  
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How Tin Plate Is Made. 

A paper recently read before the Franklin Institute of 
Philadelphia, by Mr. T. S. Speakman, representative of the 
Institute at the Vienna Exposition, gives the following in­
teresting details of the manufacture of tin plate as carried on 
in Wales : 

In the opinion of Mr. Henry I. Madge, tin plate manufac­
turer, of S wanseR., in Wales, from whom I received the fol­
lowing information, the manufacturer prefers making his 
own iron to purchasing it, because he can thereby insure a 
more equable quality ; he therefore buys suitable pig iron. 

For common coke tin plates, the " iron bars " are made 
from puddled iron. The puddled ball is sometimes squeezed 
and sometimes hammered ; much depends on the care of the 
puddler to so bring forward his ball that all its parts shall 
be equally decarbonized, when the fracture will be of a uni­
form, dull gray color, without crude admixtures of bright 
crystals. The unreduced crystals produce " wasters " of the 
iron plates ; and if any such escape the notice of the mill 
manager, the wasters are thrown aside again after being 
covered with tin. If they escape the eye of the " assorter," 
the tin plate worker will find them fracture across the 
angles or bends of the sheets in working them up. The 
puddled ball, produced under the best conditions, is then 
taken to the " shingler," who submits it to the squeezer or 
hammer, sometimes both. This operation should be care­
fully executed. As the puddled ball is

' 
rugged and full of 

cinder, the cinder has to be squeezed out by this operation, 
and at the same time the roughness must be so managed as to 
be w6l1ded into a solid oompact mass, which cannot be so 
well done in after operations. Some say it cannot be done 
afterward s, as the whole mass ean never again be 
brought up to a thorough welding heat throughout, unless at 
the expense of much waste and loss. The bloom from the 
" shingler " is at once passed through the rolls, or roughed 
down to No. 1 bar. Some prefer letting the blooms lie ex­
posed to the action of the elements for a time, and. others 
think it of no importance. The bar, while hot, is cut into 
lengths and piled, five pieces being put and heated together 
in the " balling " or reheating furnace. When the faces are 
brought up t� a welding heat, and the whole mass �oftened, 
it is again taken to the hammer, some rolling at once, others 

" returning the bloom into the furnace to again bring up the 
heat. It is then rol�ed out into the fiuished bar, of suitable 
size and thickness for the kind of plates required. 

Some manufacturers have made very good iron from the 
puddled ball direct, saving in wasters and improving the 
quality ; but as the labor and number of hands were reduced 
by this m'Jde , the men struck against it, and spoiled their 
work if not well looked after. This kind of iron was homo­
geneous and not fiberous, as the iron " piled " and brought 
through the reheating furnace is. The " shingler " must be 
very careful to form a second bloom under the hammer, and 
the bloom should be npset once or twice, Sb as to secure a 
welding of all the rough edges. If, after the shingling, the 
bloom has lost too much heat, it should be reheated. Care 

'8.nd expedition will remedy that necessity, and the reheating 
furnace dispensed with altogether. The savine: is much 
in cost and waste ; but the trouble with the workmen was 
great. Some also produced very excellent iron from the 
puddling furnace by adding to the charge about 60 lbs. of 
scrap or shearings, the trimmings of the plates when cut to 
size. The 60 lbs. of shearings were thrown into a bath of 
saturated solution of nitrate of soda, but added to the charge 
during the " boiling. " The advantages gained were : the 
scrap iron improved the charge in proportion it bore to the 
whole mass ; it was melted down quickly without waste, as 
the smelting took place under the surface. The weight of 
solid cold iron would take it to the bottom of the charge, 
carbon would be eliminated by fusion with the nitrate, and 
thereby improve the quality of the charge again. The ball 
was treated in the same way as ordinary puddled balls after­
wards. The iron was tough as cl,arcoal iron, with the char­
acteristics of puddled iron, arising from crudities ; for crys­
tals unreduced were not exterminated, but greatly lessened. 
A carefnl puddler can at all times prevent these crude lumps 
to a very great extent. Another saving arising out of the 
process was that the scrap " shearing," formerly put into a 
furnace and reduced to a welding state, hftmmered out and 
rolled, gave only a return of 13 per cent to the tun, whereas 
t he " ther returned the full weight of the shearings. However, 
difficulties with the union men prevented them from pursuing 
this mode of manufacture. 

The bars are cut up into the required sizes, brought to a 
cherry red heat in a reverberatory furnace, rolled out to a 
certain 1ength by gage, " doubled," and returned to the fur­
nace, rerolled, again doubled, heated and reheated. The 
several foldings of the sheets adhere slightly. 

After the sheets are cut down to size for tinning, they are 
separated from each other by what is called opening ; during 
the process Gf opening, " stickers " and imperfect plates are 
thrown out, and the passed sheets then go into the " pick­
ling room."  There they are put into a hot pickle of dilute 
sulphuric acid, to be cleansed from oxydized and silicious 
matters, and undergo another rough examination in the 
" scouring process ; "  that is, any plate not cleansed is 
rubbed ""ith sand in water. Defective sheets are again 
thrown out, and the sheets or plates are now passed into the 
annealing room. 

The annealing furnace is a large reverJeratory furnace, 
capable of holding several anneJ.ling pots. The pot is com­
posed of a stand, of sufficient size to take the sheets, with a 
raised rim. Several hundred sheets are piled on the stand, 
and a square, box-shaped cast pot completes the pot. This 
is inverted over the sheets, and the space between the rim 
of the stand and the rim of the inverted pot is filled with. 

J tirntific )tutritau. 
oxide of iron, to lute it down and exclude the air. The pots 
are then put into the furnace until it is full, and the whole 
brought up to a cherry red heat, or a little beyond. About 
eight hours are necessary for its perfect saturation by the 
heat. When removed from the furnace, they are slowly 
cooled in a place free from draft, and then the pots are 
opened. The plates never lie perfectly flat, and should be 
of a dark straw color at the edges. If the air should get in 
in small quantities, a deep blue color will cover the sheets 
more or less. The plates adhere slightly, are again separat­
ed, and ready for the second pickling room. The plates are 
then submitted to a hot but more dilute pickle of sulphuric 
acid , and again chemically cleansed ; taken from the acid 
bath, they are well washed in running water, and kept in 
clean water until the tinman is ready for them. 

The tinman takes the plates from the water bath (where 
they lie some hours) and plunges them wet into a bath of 
hot palm oil, called the " grease pot ."  When they have ac­
quired the temperature of the grease pot, they are removed 
with tongs and quickly submerged in a bath of tin. The 
oil mn:ed with the water from the plates floats at the top, 
forming a flux which covers the melted tin and prevents ox­
idation. With the tongs, the sheets or plates are continual­
ly kept moving and separated, to insure the tin getting be­
tween all of the sheets. When the bath has recovered its 
heat, which it generally does in about half an hour, the tin­
man examines the charge, and if he finds that perfect amal­
gamation has taken place between the two metals, he re o 
moves them with a tongs to the next bath, which is kept at a 
low temperature. 

The temperature, raised by the change from the " tin pot," 
is again allowed to cool down to a few degrees over the melt­
ing point of the tin, when the plates are taken in lots of a 
dozen or two at a time, and laid on an iron slab, which is at 
the side or head of the pot. The waste metal and grease run 
back into the pot, the slab being inclined. The workman 
then takes up sheet by sheet with the tongs, and dips each 
into another bath of fine oetal, kept at a heat little over 
melting point. immediately withdraws it, and places it in a 
rack immersed in a large pot of melted palm oil kept at the 
proper temperature, where they are allowed to remain a cer· 
tain time. The sheets are then slowly hfted out of the 
grease by a boy, who separates them into proper lots by 
counting carefully, regulating the intervals of time between 
them. The grease recoils from the top plate ; and as little 
is left on the sheets, they are again placed in a rack in the 
open air to cool ; when cool , a lad takes each sheet in a tongs, 
and dips the lower edge into a small bath of melted tin so 
regulated that the sheet can only enter to about the eighth 
of an inch. It is kept long enough to melt off the drops of 
metal which adhere to the lower edge ; and when lifted, the 
sheet is struck to throw off the superfluous metal from the 
edge. The plates are again put into a rack, and taken while 
warm to a bin of bran, where each sheet is thrust into and 
under the bran, to get rid of the grease which adheres. It 
is then passed on to a second and third hand, when the grease 
is pretty well behind in the last bin, which is kept filled with 
new bran. The sheets are turned out covered with flour 
dust and bran, and dusted off with cotton shaggy cloth. 

The next process is in the sorting room. Here the fin­
ished sheets are laid on tables, and each sheet undergoes an 
examination by the �orter, who throws out those shearings 
which are defective in the iron or trimmings. The latter 
are reheated to regain the tin ; the imperfect sheets are sold 
as " wasters " at a less price ; the sheets are counted, and 
the box of 100 lbs. weight is composed of 225 sheets of 14 
inches by 10 inches, for home use or for exportation. 

------------__ � • •  -�. 4. __ ----------_ 
What an Englishman Thinks ot' Alllerican nall­

way Travellng, 

Mr. Robert W. Edis, an intelligent English architect, is 
now communicating to the Building New8, London, a series 
of interesting letters from this country, giving an account 
of his experience in traveling from New York to the West. 
In one of these recent letters he draws the following com­
parisons between the railway facilities of the old and new 
worlds : 

" No one who has not been in America can thoroughly 
understand or appreciate the comfort and luxury of these 
palace cars, in which, whether by night or day, the traveler 
may journey for days together without the misery and 
cramped-up feeling in our own railway cars ; a comfortable 
seat by day, with plenty of room for legs and knees, and a 
luxurious bed by night, entirely shut off from your neigh­
bor, with good attendance, lavatories, and other conveni­
ences, all tend to make traveling in the States, where great 
distances have to be got over frequently and rapidly, com· 
fortable, not to say as luxurious and safe as human ingenu­
ity can make it .  It may not be out of place to mention that 
no expense is spared in the construction or fitting up of these 
cars, the cost of which often varies from $15,000 to $25,000, 

and that, built as they are in the most strong and substan­
tial manner, and attached invariably to the end of the train, 
the minimum amount of risk is thereby incurred in case of 
" telescoping " or " colliding " in the course of a long jour­
ney. Not only in this comfort of traveling, but in the uni­
versally adopted system of baggage checking, by which end­
less trouble and annoyance is saved to travelers, may we in 
England learn a useful lesson ; but while railway directors 
here are content to allow their servants to labor ten or twelve 
hours at a stretch per diem, on work requiring not only con­
stant hard bodily labor, but continual mental anxiety in 
" blocking," " signaling," and " switching," etc. , we can 
hardly expect to be free from those pleasant but exciting in­
cidents in railway traveling which too often tocminate fatal­
ly, or, as frequently is the case, maim and wound, either 
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bodily or  mentally, for life ; for which some poor, wretched, 
overw@rked signalman or under servant is sought to be 
made responsible, while the real workers of the evil, the di­
rectors and heads of departments, seem to value the safety 
and comfort of the public as little as they recogniEe the 
mental and bodily labor of their servants, and for which 
they pay the minimum amount of wag-es. I can imagine the 
horror and dismay with which an English ran�ay director 
would look upon the comfortable seats, the luxurious fitting 
up, the pleasant heat'ng apparatus , the general good 8ystem 
of lighting, the lavatories, etc. , and the iced water tanks 
attached to the palace cars of America and Canada, not to 
mention the comfortable beds and night accommodation 
which make traveling in the States almost a pleasure, in­
stead of a nuisance and a trouble, as it invariably is in this 
country ; or the dismay with which they would accept or 
adopt the aids to safety in case of accident, in the shape of 
Miller's platforms, Westinghouse brakes, and get. at-able 
cord communications. This is a digression, brought about 
by a comparison of recent traveling in the old and new coun ­
tries, for which I pray the pardon of my readers. "  

. I e _ _  

The Horse Bit . 

'fhe question of the bit, and of the hand that rules the 
bit, u!lderlies the consideration of the whole subject of man's 
dominion over the horse. The intelligence of mankind 
has hitherto invented but two principal forms of bit ; the 
snaflle, the simple piece of iron wnich lies across the mouth, 
subject to endless modifications, such as being twisted, 
jointed, and so forth ; and the curb bit, a more powerful im­
plement, which has likewise undergone innumerable varia ­
tions. The curb bit is an adaptation of the principle of the 
lever, and the lengthening of the check piece allows a very 
powerful pressure to be exercised upon the jaw of the horse. 
The snaflle is, so to say, a natural bit, and the cllrb an arti­
ficial one. The snaflle was used by our ancestors and by the 
ancient Greeks ; the curb is an Asiatic invention, and was 
probably brought into Europe with the Moors. In the fa­
mous mosaic found at Pompeii, representing, as is supposed, 
a battle between the Greeks and Persians, and which, at any 
rate, is the picture of a battle betwe.m Europeans and Asiat­
ics, the Eastern horsemen ride with curbs, and the Enropeans 
with snaflles. The difference in the bit modifies the whole 
style of riding ; and as there are two sorts of bits, so are 
there two quite different styles or schools of horsemanship, 
which may be called the Eastern and Western styles. The 
type of the Eastern is best seen in the modern Bedouin Arab, 
with his short stirrups, peaked saddle, and severe bit ; and 
the Western type in its simplest form is beautifully exem­
plified in the Elgin marbles,  where naked men bestride bare­
backed horses. To ride after thili fashion is an athletic ex­
ercise ; the strength of the man is set against the strength 
of the horse, with litt le adventitious /tid. The rider restrains 
the horse's impetuosity by the sheer force of his arm, and 
he maintains a seat on his back by exercising the muscles of 
his legs. It is the equitation of athletes and of heroes ; but 
it is clear that the balanced seat of the Arab, and the more 
complete command over his horse which follows from the 
greater security of his seat, would make him infinitely more 
formidable in war than the E uropean, in spite of the supe­
rior size and strength of the latter. History teaches us how 
the cavalry of the Saracens-smaH men on 8mall horses-­
rode down the Christian horsemen till they learned to ride 
with the bits, and saddles, and lances of the Moslem pavalry. 
The invention of the curb bit necessitated the stirrnp, for a 
man sitting upon a barebacked horse is forced to bear, at 
times, more or less heavily upon ( he bridle ; and if, so riding, 
he were using a curb bit, and he were to lean any part of 
his body upon it. his horse would stop, or would rear, or 
would flinch. The ancient Greeks and Romans are believed 
not to have known the use of stirrups. They are, indeed, 
said not to have b�en discovered till the fifth century of our 
era. This, if it is true, would only apply to Europl'. In the 
East they were used many cen turies before. The earliest 
representation of one I know is in the above mentioned mo­
saic, where the horse of a dismounted trooper in Oriental 
costume is drawn with clearly indicated stirrups ; the Greek 
horsemen in the mosaic are withont them .-New Quarterly 
Magazine. 

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

A PRACTICAL SYSTEM FOR THE SALE OF PAT E N T S. 

We have recently received from Messrs. S. S. Mann & 
Co. , corner of Linden avenue and Hoffman street, Baltimore, 
Md . .  a neatly printed manual and a number of sample 
blanks, the collection being explanatory of a system which 
the above firm have devised for the use of inventors desirous 
of disposing of their .patents or rights under the same. The 
book of instructions comprises practical and excellent advice 
relating to the proceedings incident to selling patents or of 
making arrangements for the manufacture of articles on roy­
alty. With this work are supplied full sized blanks, hand­
somely printed , consisting of forms for grants of rights, 
powers of attorney, etc , with which are furnished detailed 
printed explainations. 

From examination of the method we believe it will be an 
acquisition of much value to inventors. We are informed 
that th9 system has been adopted by many patentees, all of 
whom have expressed complete satisfaction. 

-------------.� .. � . .. -------------
CEMENT FOR WOOD VESSELS. --A mixture of lime clay 

and oxide of iron . separately calcined and Nduced to fine 
powder, then intimately mixed, kept in a close vessel, and 
mixed with the requisite quantity of water when used. 
.This will render a vessel watertight if the ingredients are 

good. 
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DECISIONS OF THE COURTS. 

United States Circuit Court---Southern District oC 

New York. 

·.rHE BAOHELDER SEWING MACHINE.-JOHN BAOHELDER V8. WILLIAM J .  

MOULTON et al. 

BLATCHFORD, J. : 
The reissued letters patent granted to the plaintiff December 12, 1865 , for 

nn improvement in seWIng machines, and on which the motion for a pro­
visional injunction in this case is made, were the foundation of the suit of 
Potter V8. Braunsdorf (7 Blatchf., C. C. R., 97,) decided by this court on 
final hearing. Every question necessary or pertinent to the decision of 
the present motion was considered in that case, and disposed of adversely 
to the defense . Since that time such reissued patent has been. by an act of 
Congress. approved July 14, 1870 ( 16  U. S .  Stat .  at Large. 656) , extended for 
seven years from the 8th of May, 1870. 

Thp sewing machine of the defendants in the former ca'se was called the 
.1Etna machine, and employed, as a perpetual feeding device, a cylinder 
moving intermittently by revolving on a horizontal axis, and so arranged 
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provided with a roughened surface, which acted from helow, through an 
aperture in a horizontal table. upon the under surface of tbe cloth to be 
fed, and operated, in feeding, in combination with a yielding curved press· 
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machine was provided also with the other devices necessary to make up 
the combin>J.tions covered by the first., second, third, fourth, fifth, sixth, 
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ly in vertical planes j a horizontal holdIng surface provided with a throat 
fOT the passage of the needle (such holdmg surface forming pa.rt of the 
€upporting bed) , and a table, a part of which was so arranged, with refer· 
encp to the feed, as to r eceiVe and aid in supporting the matertal in its 
passage from the fced .  In the .LEtna machine the material could be fed 
perpetually while it was supported horiz.ontally, and a seam of any length 
could be sewn with�ut requiring the sewmg to be stopppd at any time to 
attach a fre:30lt portlOll of the material to tne feeding instrument . This is a 
material feature di.stinguishing the BaChelder machine from those which 
preceoed it. The lEtna machine had, it is true, a capacity beyond that of 
the Bachelder machine-namely, that of sewing a seam of any desired 
urvat.ure . arising frcm the fact that, i n  the  Bachelder machine, the mate· 

rial is im'Jn led on pins, whIle, in tee ...£tnR machine, the roughened surface 
of the feeding cylinder engaged with the material only to such extent as 
was necesl:'ary to move the material forward. but not to such extent as 1,0 
prevent the free lateral turning of the material by the operator during the 
process of feeding, so m; to pn1duce a curved or angular seam. But this, 
t.h011gh an improvement on Bachelder's invention, embodied that inven­
tion. 

Tne machine of the defendants in the Dresent case iii! known as the ·Whit· 
J1 ey sewlng machine, and uses, as a verpetual feed, what is known as the 
feed of Anen B. vVilt';on . Tha t feeding arrangement was covered by two 
patents issued to Wilson , which have now'expired . One of them, reissue 
�o. 316. issutd January 22, 1856, was extended, and expired November 12, 

11:)71 . It covered, in its claims, four features of invention : First, the de · 
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act in conjunction ; second, holding the material at rest by the needle, or 
its equivalent, in combination with the method of causing it to progress 
regularly ; third, arranging the described surfaces in such rdation to the 
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feeding surfaces to sumo other part of the mac nine that it may be removed 
·or nrawn away from the other surface at pleasure . The other patent, re-
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grasp of the feeding apparatus-a; sewing mechanism pJ;oper consisting of 
a need.le and shuttle, or their eqUIvalents, and a mechanICal feed, automat· 
ie, and causing' the cloth to progress regularly, to which the cloth is not at� 
tached. and so grasping the cloth that it may be turned and twisted by the 
hand of an operat0r, such twisting not interfe.rfng with the regular pro· 
gresslon of the cloth. The fe<?d of WilsC!'lll conslsts of two surfaces or bars 
which clamp the materla l .  The material is aavanced and moved forward 
untler the needle. to receive the stitches, by th0 iOint operation of two 
such surfaces or bars. One of such barH has a rougn surtace anda lateral 
motion . The other bas a smooth surface and no laceral motion . 

(fIle machine of the defendants has Bachelder's hOrizontal holding sur­
face, in having a small horizontal round plate, through slots in which teeth 
011 the reciproca ting feed bar project upward, on which plate the material 
immediately about the needle rests, so as to be borne up horJzontally under 
the thrust ot the needle, such plate being per..torated with an openlng or 
throat for the passage of the needle . 

The m'whine of the defendants has Bachelder'S receiving nla te, in that 
nortion of the said round plate which received and supports-the material 
as it passes from the feed. 

The maehine of the defendants has Bachelder's yielding pressure hold· 
er, in having a spring pressure foot near the needle. which rests on the up· 
r,
er ,urface of the material, and holds the material to the bed on which It 
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ssure foot adapting itself to variations in the thick-
The machine of the defendants has a reciprocating eye· pointed needle, 

and a reCiprocating needle carrier, substantIally like those of Bachelder. 
In all :;11e8e partlCulars in which the .l.Etna machiDe was like the Bachel· 

der machine, the defendl\.uts' machine does not dIffer from the �tna ma· 
ch1ne. This embraces all particulars except the feed. In the defendants' 
machine the cloth Is advanced regularly and horizontally, by an intermit · 
tent motion, through the j oint action of the rough surface of the moving 
bar beneath and. the snrface of the pressure foot above . It is apparent 
that, in the arrangement and operation of the defendants' feed, ana its re-
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lie& horiz0ntally on the feeding device, and a portlon of the surface of the 
cloth which lies immediately in front of the needle and of the horizontal 
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sewn without removal or repYacement of the parts of the machine-, The 
material is delivered, with a sea.m sewn in it. upon the receiving plate 

In the Bachelder machine, d1:1ferent portions of the belt are feeding at 
dUI'erent times, as, in the .1Etna lllachine, different portions of the cylinder 
were fep.dIll\� at different times, While, in the defendants' machine, the 
same part of the feeding bar always acts In feec.ing, But lhls difference 
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elder's invention of a p'3rpetual feed is concerned. So, too, it is an imma· 
terial difference� that. in the Bachelder machine, the feeding deviee is 
al ways in contact with the material, and always aids in supporting it, 
while, in the defendants'mdchine, the feedmg device is not always in con­
tact �ith the m'1terial, aud, tHerefore, only aids at intervals in supporting 
It . Equally Immaterial Is it tbat, tbe def�ndants' feeding bar being pro­
vided with a roughened surface mstead of with impaling pins, seams of ncy desired angularity or curva.ture can be sewn in the defendants' ma­
chme. while such seams caL.not be sewn in the Bachelder machine . But 
t his is the same diffprence which existed between the .1Etna machine and 
the Bachelder mactline . The Increased capacity given to the machine by 
the facility of turning and twisting the matenal. due to the ausence of tm. paling pins, is an improvement, but the vital' features of Bachelder's 
arrangemf'nt are retained. The feeding device of the defendants has a horizun tal surface, which, at the tIme of fe£.d.ing, aids i.n supporting the 
material, and thus makes the feeding possible, and is a perpetual feed, and delivers the material to and upon the recelving plate. 

The point most strenUOUSly urged on behalf of the defendants Is that heretotore suits have been bruught in manyof the courts 1ur infringemeBts of the reissued f
atents of Wilson before mentioned, No�. 346 and 414 ; that 
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cfe��g�: Ing the novelty of the a�ove recited claims of the Wilson patents ; and that it has been uniformly held that there was nothing In the Bachelder machine or the Bachelder patent to invalidate those claims .  These decisions of the courts are urged as decisions that the feeding arrangement of Wilson and the feeding arrangement of Bachelder dO not Interfere with each other, 
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��-;��tT��!0�I�i�l3�� the Wilson patents ; but there was no decision taat a machine constructed according to the descriptions contained in the specil1cations of the Wilson patents dId.not embrace inventions claimed in the Bachelder patent. No such deci�ion could have been made, because no such question was involved. Tl1e principle properly applicable to the decision of the question ijJvolved in th e  present mo tion is a famIliar one In the pa.tent law. Bachelder had no l'lgll t to us� Wilson'd improvements without WIlson's consent. WIls_on, on the other hflnu, had no rIght, in constructing a machine containing his own improvements, to embody therem the imiirovements patented by Bachelder, WittlOut Bachelaer's consent. 
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An injunction must issue on all the claims. 
SOlomon J. Gordon and George Gifford, for complainant .  
Theodore CI(..yt�r and Andrew Boardman, for defendants. 

Improved Car ConplinJ{. 
Richard Lloyd, Cleveland, Ohlo .-The Invention consists In the coupling 

iars, provided with V·shaped and Inclined or dovetailed shoulders npon 
:heir upper and lower Sides, and at dlfl"erent distances from their points, 
md jointed to the ends of the drawbars. It was Illustrated and fully de­
Icrlbed ou page 295 of the current volume of the SCIENTIFIC AMERICAN. 

Improved Spike Bar. 
George Douglass, Bridgeport, Conn .-Bars for drawinp, spikes· on railroad 

tacks aud in other places are very liable to be broken , and tbey fail first In 
;he claws. The object in this invention is to provide a remedy ; and It 
lonsists ill making the claws In separate pieces and attaching them to the 
lar, 00 that If either claw fails it may lle renewed wit,hout tronble or delay. 

1dtutifit �lUtritau. 
Improved Land Roller. 

William H. Grow and Crawford M. Sloan, Darien, Kan .-Each roller is 
formed of wooden staves or sectioDs, secured together by means of rods, 
which pass through them. Both ends of each of the rods pass through the 
seetlon or stave, and are provided with screw nuts, which fit in recesses 
formed in the edges of the stave. A central transverse groove is formed in 
each stave, which adapts the cylinders to be applied to the wheels and firm. 
Iy secured thereto. When this is to be done, the nuts are removed from the 
ends of the rods, and the staves separated from each other, so as to make 
the cylinders large enough to admit the wheel . When the latter have been 
adjusted in the grooves, the staves are again brought close together and 
clamped around the wheels by means of the rods and uuts . 'l'he wheels are 
mounted on au axle provided with a tongue forming a running gear, such 
as is ordinarily used as the front running gear of farm wagons .  

Improved Eaves Trongh Hanger. 
Thomas G. WHliams, Akron, 0 . ,  assignor to 'Vllliam Warner & Co . ,  of 

same place .-The invention is an eaves trough hanger baving a prolonged 
end, adjnstable vertically In a clamp, and turned over to hold the trongh at 
any elevation deSired, thus avoiding the use of an adjusting screw. 

Improved Machine for Cnttinl\' Cloth. 
Nathaniel C. Fluck, Gloucester, Eng.-This invention consists of a mov· 

able cutting table or board on a stationary bed, a guide for the cutting 
knife, a pawl ior moving the cutting table, and an adjnstable stop and a 
gage for regulating the movement , all combined in a manner by which the 
cutting of cloth strips Into sample pieces of any size required is simplified 
and facilitated . The extent 0f forward movement of the board and the 
cloth npon it is regnlated for the reqnired length of samples by a stop 
against which the shoe of a pawl strikes, and by which it Is arrested. A 
guide Is then swung back down on the cloth, ready for guiding the knife 
for cutting off the sample, and a gage shows where to fix the stop for 
amples of the length required. 

Improved Ventilator am! Pipe Hole Plate for Tents. 
Robert Brien and William Brien, Jersey city, N. J.-This invention con· 

sists of a meta.l plate , provided with �n aperture of suttic1ent,size to aft'ord 
proper ventUatlon or allow the exit of a stovc pipe, and which is fastened 
to the tent cloth, or to a suitable patch in the latter. A valve is arranged 
for closing the orifice, provided with springs and a cord and pulley. 

Improved Belt Hole Cover. 
'l'oP!lan P. Rodgers , Taunton, Mass .-The stationary part of the cover is 

made in two part.s, which fit closely upon each other, and are secured 
together by bolts pas"ing through the sides of tile case. The bottom plates 
of said case are secured to the fioor. The npright plates project upward at 
any desired angle, according to the direction of the belt, and are made in 
the form of segments of circles. Curved flanges are formed upon the 
lower part of the inner sides of the uprights, near their edges, The inner 
edges of these fianges correspond with and fit upon each other, where they 
are secured In place by projecting points which Interlock. The upper or 
movable part of the belt cover has a base plate which Is curved upon the 
arc of a circle to fit and slide upon the arched llanges as a seat. Iu the 
middla part of the base plate is formed a hole of sufficient size for the belt 
to pass through freely , and which is surrounded by an lnclined flange , mak· 
Ing the opening hopper· shaped. By this construction the belt can carry the 
opper part of the C0ver with it in its lateral movements, snd the said part 
will stand in any position Into which It may be moved, preventing the belt 
from being rubbed and Chafed. 

Improved Toy Horn. 
William A. Harwood, Brooklyn, N. Y. -The mouth piece is cast In two 

parts, In one of which Is formed a little slot In which tbe reed Is Inserted at 
one end and wedged In so as to be held. The other piece is in the form of 
a conical tube, and fits on over the one In which the reed is fitted and Is 
secnred by wedging. In the second place, the part having the reed Is formed 
with a conical tubular portion on the end, to be attached to the body of the 
born, and secured by forcing it on the conical end, so as to be held by 
friction. It may also be soldered, If desired. 

Improved Balance. 
Edward C .  Pickering, Boston, Mass.-The objee'; Of this Invention is to 

produce, for the purposes of scientiftc investigation and the use of the 
public in general, an impro\red oalanee, which consists in arranging a 
spirit level and adjustable weights with one end of a scale beam carrying 
a weighing pan at its opposite end. All the weights ,  large and small, are 
put on the scale pan, which w1ll then balance the weight of the beam, so 
that the bubble of the level w1ll come to the center of the tube. If not, a 
loose nut I. adjusted tlU the exact balance 0: the weights Is obtained. The 
body to be weighed Is then placed on the pan and the weights removed 
gradually until the bubble is again In thc center. The weights removed are 
equal to the weight of the oorty. The weights may also be taken 011' and 
added 1ll the nsual way till the beam Is again horizontal. Those remaining 
give the weight of the hody. 

Improve Slide for Extension Table. 
Jesse King, Oswego, N. Y.-The object of this invention is to so improve 

the slides for extension tables that the splitting of the slide bars Is pre· 
vented by transferring the strain to the center Instead of the sides, and 
allowing the construction of the slide bars In half the thickness of the slide 
bars in common use. The invention consists in arranging the ends of the 
slide bars with arched slide plates having short extenSions, which are in­
clined toward the longitudinal axis and slide in similarly inclined grooves 
of the adjacent slide bars. 

Improved Cal' !Starter. 
Archibald H. Crozier. New York city.-A bevcl wheel is attached to a 

sleeve, and revolves freely on the axle . On the back of tbis wheel Is a 
clutch with which a sliding clutch coupling engages and acts upon the axle 
when the spring is uncoiling. This spiral spring bears agaillst the coupling, 
and fprces it to .engage with the clutch of the wheel. In winding up the 
spring, the teeth of the coupling clutch slip past each other without affect· 
1ng the axle ; but when the coil spring reacts they engage, and the power 
IS conveyed to the axle. A frame is given a sl iding motion beneath the 
llottom of tbe car hy means of the lever, and is confined to the bottom of 
the car. A shaft Is attached to this frame by journal boxes, and a bevel 
wheel on this shaft meshes with the clutCh wheel, and ",nother bevel 
wheel on the end of this shaft meshes with the wheel fast on the car 
axle. The coil spring is wonnd up around the shaft in stopping or braking 
up the car . One end of the spring Is attached to the shaft, and the other 
end to the frame. In braking or stopping the car, the two miter wheels 
are thrown into gear, which winds or co11s up the spring and stops the car. 
Should the momwtnm of the car be greater than required for winding up 
tbe spring, a bra" e may be applied to the wheel by the driver. When it Is 
desired to start the car, the driver moves a lever to the other end of a. stop 
plate, which throws the bevel whecls out of gear. The clutch wheel, being 
engaged with the coupling and axle, receives the reactive force of the coil 
spring alid transmits it to the axle, thus starting the car. 

Improved Nnt Lock. 
Casper Dittman, Leacock, Pa.-This Invention relates to tbat class of nut 

locks which by some elastic substance take up the longitudinal expansion 
of the bolt, and provide at the same time for a corresponding contraction. 
It consists In placing rubber balls between a washer and the lIanges of nut, 
and holding them together temporarily by upsetting an annular prOjecting 
lip of the one upon the opposite wall of the other. 

Improved Machine for Forminl\' Hat Frames. 
Biaglo Ertola and Angelo Caselli, New York city. -A vertical shaft, plv· 

oted to a cross bar of the frame and Its upper end revolving In bearings In 
the table, Is rotated by a lever worked by the foot of the operator . To the 
upper end of the shaft is attached a circular table, to Which is secured the 
lower form or mOld. The upper form or mold, which is secured to a circu­
lar table,is rigidly attached to a short shaft which passes up through a hole 
In the- cross bar by which it may be raised. The cross bar is connected with 
the foot lever so that the operator can bring the upper mold down upon 
the lower mold to form the bat by pressing down the lever. The material 
from which the hat frames are formed, and which is wound upon a rod, is 
da:wpene.d by _3. .suitable arrangement of water vesb!el and sponges� 
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Improved Combined Extension Measnring Rod and Divider' 
George H .  Discher, Mobile, Ala .-The object of this invention is to facil· 

Itate the taking of measurements between rigid surfaces and s triking clr 
c1es, arcs of Circles, and ovals and ellIptics. In each of two opposite sides 
of the center piece is a dovetail groove. Near the inner ends of the exten­
sion pieces are metallic dovetails, which fit into and slide in the dovetail 
grooves of the center plece, and guide and hold those pieces to the center 
piece. Bgnds are attached to the center piece, which admit the oxtension 
pieces so that they may slid. back and forth therein, and are held In any 
position by thumb screws . These extension pieces are graduated or marked 
off into Inches and fractions, s o  that the length of the rod in feet and 
inches may be, at any time, readny ascertained. A removable point and 
pencil, each fastened in place by a thumb screw, are provided wht.n the rod 
is used as a tram for striking circles, arcs of Circles, ovals, or elliptlcs . In 
the latter case, the third point is attached to the end of the center piece. 
When not used as a tram, the points and pencil may be disposed of in the 
ends of thc pieces. 

Improved Blackboard. 
James Reber, }�ebraska, Ohio.- l'his invention consi �ts. mainly, in 

arranging the blackboard with hinged leaves In a strong standard or stue.�., 
in which It may be raised or lowered by rack and ratchet arrangement, to 
be inclined byhingedarm and bow construction, and folded open by pivoted 
levers . 

Improved Extension Trunk. 
Gustav Enge1t:nnan, New York city.-This invention has for its object to 

furnish an improved trunk, which shall be 80 constructed that it may be 
extended to form a trunk of large size, or contracted to the size of an ordi· 
nary trunk. The sides and the end parts of the extension are made with an 
oft'set upon their outer and inner sides, the outer shoulder being deSigned 
to rest npon the upper edge of the sides and ends of tbe lower part of tue 
trunk, so that the outer surfaces of the said parts may be fiush with each 
other. The inner shoulders are deSigned to receive tile till. The edges of 
the ends of the extension are rabbeted upon their inner sides to fit upon 
rabbeted angle blocks, "hich have a metall1c plate attached to their outer 
sides to overlap the outer surfaces of the ends . With this construction the 
hinges that connect the top part to the lower part of the trunk are so 
formed that they can be readily attached tp and detached from the upper 
part, or rear extension piece, as may be required . The hasp of the lock is 
made long, and should have two keepers attachftld to it to enable the trunk 
to be locked when extended and when contracted. 

Improved Grinding ]lIill. 
Price Evans, New York city.-There is a rectangular bed frame on which 

is an upright frame near one end, conSisting of two " bents," on the bridge 
trees of which is a horizontal shaft carrying the mnnlng stone , which over 
hangs the bridge tree, and runs in a case. In the upper part of the latter is 
a spout for the escape of hot air, and in the lower part is a spout for the 
escape of the meal . In front of the runner is a statIomuy stone, standing 
face to face with it, and Is pivoted at its horizontal axis by trunnions, sup· 
ported in the arms of a crotched standard, and said trunni ons call be shift� 
ed forwa.rd and back to balance the stone. The arrangement forms a uni­
versal jOint, on which the bed stone accommodates itself to the runner. 
The feed shoe, under the hopper, deliverl'3 the grain into the eye of the sta· 
tionary stone, in which there is a projection of the shaft, with a coarse api� 
ral screw thread. which co nveys the grain to the runner, where it is met by 
the radiating distributing plates on the runner. which work It along be· 
tween the stones and distr1bute it equally. The shoe i8 agitated by a tap­
pet on the shaft. It will be seen that these mills can be geared by a direct 
belt from the driving shaft on the pulley upon the shaft In the most simple 
manner, and the spindle of the runner has not to support the weight of the 
stone on its end or step, but only the necessary pressure for grinding. 

Improved Apparatus for Preserving and Forcing Beer. 
This invention rcldtes to an apparatus intended to preserve such ferment· 

ed or other liquids, which may be deteriorated, decomposed , or in any way 
injured by coming in contact with the atmospherie air, or by coming under 
a less pressure than they were originally subjecte� to, or by attaining an 
improper temperature dnring the time said liqUids are on draft. The 
invention consists in means for excluding the atmospheriC air and replacing 
the same by a gas, lndlflerent and net injurious to the liquid to be preserved, 
and bringtng said gas under a su1H.cient pressure to preserve, increase, or 
diminish the temperature, and thns keep them in their normal condition. 

Improved Railway Switch. 
Willianl A. Slingerland, New York city.-This invention relates to mean8 

whereby the liability of a railway train running off the track in consequence 
of the misplacement of a switch Is avoided. It conSists In a peculiar mode 
of combining a three rail switch and two pairs of frog rails. 

ImpI'oved Apparatns for TransferrinII' Embroidery Patterns. 
Charles Bordas, New York city.-The object of this invention is to fa ' 

cilitate the operation of transferring embroidered designs, patterns, etc. , 
from a perforated original pattern sheet to other sheets of paper or other 
material . Tbe apparatus for holding and giving tension to the pattern 
sheet consists of a frame and an adjustable clamp attached to one side of 
the table by hinges, so that It can be turned up to a vert!cal position . The 
adjustable clamp consists of a bed piece with a rib thereon and a hinged 
clamp, which has a groove which fits 011 the rib of the bed .  The end of the 
sheet Is laid on the bed over the rib, and then the clamp is turned down and 
fastened by means of the butt ons. The clamp Is now drawn back, so as 
to give tbe sheet the proper tension to hold it smooth and keep it In posl· 
tion. It is adjusted by means of cords, the ends of which are attached to 
the spiral springs, and the other ends are passed through the eyes. The 
tension Is given by drawing the cords back . When the proper tension Is 
given, the cords are secured around pins, and the clamp is fastened to the 
side pieces of the frame by the finger screws. By the ordinary process, 
this stamping, as It:is called, through a perforated pattern, is done with col ­
ored powder, and the pattern Is held oy the hand. A Single pattern can 
only be used In this manner, on account of the difficulty III keeping It 
smooth . By the improvement a number of patterns may be contained en 
the sheet, and stamped at one operation. Instead of using a powder, a 
liquid Is employed, with which the brush is satnrated. When the pattern 
sheet is properly stretched, the brUSh, which has been dipped In the liquid, 
Is drawn over it and the Impression is made . The frame with t!Ie pattern 
sheet is tben raised, and the impressed sheet is removed. The frame is 
again closed down, and the operation is repeated, and so on for any required 
period of time . 

Improved Spring Bed. 
Samuel Smith and John H .  Gill , Williamsburgh, N. Y.-This invention 

has for Its objec t  to Improve the construction of spring beds In sucb a 
way that the bed will not crush down at tbe Side , and that the bed will be 
level when two per sons of unequal weight may be lying upon it . Ordinary 
coiled springs are interposed between , and the ends of which are attached 
to, the bottom ana top straps. In the outer row of springs . upon both 
sides of tbe bed, every other springis composed of two cnps, made in the 
form of truncated cones, placed with their smaller ends adjacent to each 
other, and with a partition in the neck or smallest parts. Two springs are 
coiled into conical form, so as to fit into the cups or case and have their 
smaller ends resting against the oppOSite sides of the partition of sdd case . 
The larger end of the lower spring Is attached to the bottom straps, and 
the larger end of the upper spring Is attache<i. to the top straps .  By this 
construction, any tendency to press the bed down or over at t·ae side press· 
es the sides of the springs against the sides of the ca,e. This keeps the 
springe upright, eo that the person upon each side of the bed will be sup­
ported by the springs of that side . 

Ilnproved Paper Ilanger's Brush. 
John M. McComb, Lancaster, O.-This Invention relates to a novel con· 

structlon of paper hangers' brnshes whereby they may be made to place the 
paper in proper position upon the wall. It consists in applying a hinged 
spring·pressed clalnp to the top of the brUSh, also in a novel mode of en� 
aBling the operator to open the clamp after the paper has been located upon 
the wall, by a lifter, connected by a cord or wire with his hand. It also eon 
sists in providing the lifter with an extension arm and subjecting this to 
the action of " crooked lever, which holds the clamp open until the brush 
is taken down from the wall 
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me 011/1'1'(18 fo'!' insertion under tll,i8 head. i8 $1 a Lim. 
Protect your Buildings with Patent Liquid 

Slate Roof Paint. Fire Proof and Elastic and very Cheap. 
Send for Circular of PrJces and Certificates. Naw York 
City Oil C o . ,  116 Maiden Lane ,  New York, Sole Agents .  

Universal Hand Planing Machine-A new 
abor-saving Tool, indispensable to every class of me­

chanics, working in iron or other metal, attached to any 
vise.  Jacob E .  Suitterlin, m'f'r, 60 Duane St., N.Y. 

Small Steamboats and Steam Street Cars. 
S. E. I-Iarthan, Worcester, Mass . 

Welch's Water Engine, from 1 to 6 in. Cyl­
inder. Water or Steam . W. B. Bartram, Danbnry,Con n .  

Wanted-Engagement by a thorough prac­
tical Machinist, Mechanical Engineer and Draftsman ; 
large experience, home and abroad ; to Superintend, 
Design. Construct, or Erect Engines, Tools or general 
Machinery. Address Practical Machinist ,  St'n D, N. Y. 

One horse power Steam Engines and Boil­
ers, complete or separate. Address E.  Nicholson, 64 

Center Street, Cleveland, Ohio . 
Wanted-A first class Engine Lathe, 30 to 

33 1n .  swing, with cross feed, componnd rest, lO to 14 ft. 
bed, Either new or nearly new.  Address  Williams, 
White & Co.,  Moline,  Ill . ,  with price and description . 

For Sale-Two Copper Stills, 80 and 160 
Gallons, Worms, Tubs, Steam Pipes, Trap s ,  &c.t  com· 
plete . Can be seen working. Roosevelt & Son, 94 
Malden Lane, New York: 

Wanted-A thorough g:oing party to manu­
facture on royalty, or take an 1nterest in Henster's Pat­
ent Barrel Heading Machine, a thoroughly radical and 
sll-perlor invention, estimated at least 50 per cent supe­
rior t o  the best of other machines for making barrel 
heading, One machine In successfnl nse five years. 
Weight, 2150. Price $600. Address  E. M. Benster, No. 214 
Jefterson Ave.,  Detroit ,  Michigan.  

Wanted-To let three new patents on roy­
alty. Machinery popnlar. Cyrus H. Kirkpatrick, La· 
fayette, Ind .  

Wanted-Six Foot " Eagle Brake." Cash. 
Secnrity Skylight WorK S,  428 East Tenth St . ,  N. Y. City. 

At the " Scientific American " Office, New 
York, they use the Mlniatnre Telegraph. It greatly fa­
cilitates tile transaction of business.  By touching dif­
ferent outtons on the desks of the manager, he can com­
municate with any person In the establishment w ithout 
l eaving his seat. Splendid for Offices,  factories, shops, 
dwelllngs, etc. Price only $5. Made by F.  C .  Beach & 
Co. , 290 Broadway, corner Warren St., New York. 

Buy for your boys, for Christmas, the Tom 
Thumb Telegraph, complete for practical use, with bat­
tery, wires,  keys, and instructions, pr1ce $3. Neatly 
boxed and sent to all part s of the world. F. C. Beach & 
C o . ,  260 Broadway, New York . See engravings In last 
week's " Scientific American . "  

Iron Steam Boxes for Stave Bolts & Veneer 
Cutting Machines. T. R. Bailey & Vall, Lockport, N. Y. 

Boult's Unriva ' ed Paneling, Variety Mold­
ng and Dovetailing Machine. Manufactured by Battle 

Creek Machinery Company, Battle Creek, Mich. 
We sell all Chemicals, Metallic, Oxides, and 

Drugs � directions on Nickel.  in pamphlet form, we mail 
o n  receipt of fifty cents j a Treatise on " Soluble Glass" 
we mail for $1. Orders wlll receive prompt attention by 
L .  & II.  ,V. Feuchtwanger, 55 Cedar Street, New York. 

For Solid Wrought-iron .Beams, etc., see ad­
vertisement. Address Union Iron MillS, Plttsburgh, Pa., 
cr lithograph. etc. 

Stationary and Portable Steam Engines and 
Boilers. Send for Clrcnlar. Clute Brothers & Co., Scb e· 
nectady, N. Y. 

Bucc n's Hoisting Engines for Mines, Con­
tractors , Blast Furnaces, &c.,  adapted to every possible 
duty. Earle C.  Bacon, Gen . Ag't, 36 Cortland St., N. Y. 

For Bolt Forging Machines, Bolt Hold.ing: 
Viscs to upset by hand . •  J .  R. Abbe, Manchester. N.H. 

Small Tools and Gear Wheels for Models. 
List Iree. Goodnow & Wightman,23 Cornhlll,Boston,Ms. 

Diamond Carbon, of all sizes and shapes,for 
drilling rock, sawing stone, and turning emery wheels ; 
also Gl�zlers' Diamonds. J . Dlckinson,64 Nassau St.N.Y, 

Brl>8s Gear Whee ' S, for models, &c., made to 
o rder, by D .  Gilbert & Son, 212 Chester St., Phila., Pa. 

Superior to all others-Limet & Co.'s French 
Files. They are cheaper than English files.  They are 
heavier, better finished, and better tempered. Send for 
'Jrice-l ist .  Homer Foot & Co., Sale Agents, 20 Platt 
Street, New York. 

N o in<'lonvenience is ever felt in wearing the 
New Elastic Trnss which retains the Ruptnre, night and 
day, WI cnred. Sold cheap by the Elastic Trnss Co., 683 
Broadway, New York. 

Telegraph & Electrical Inst's-Cheap inst's 
for learners-Models and light M ach'y. G. W. Stockly, 
S ec.,  Cleveland, Ohi o .  

Brown's Coalyard Quarry & Contractors' Ap­
p�raLUS for hoisting and conveymgmatertal bylron cable . 
W.D. Andrews & Bro. 414 Water st.N. Y. 

Buy Gear's Improved Car Boring Machines 
.Boston, Mass. 

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

Mercurial Steam Bl ast & Hydraulic Gauges 
of all pressures,very accnrate. T.Shaw,913 Ridge aV.,Phll . 

Mining, Wrecking, Pumping, Drainage, or 
lITigating Machinery, for sale or rent. t:)ee advertisement, 
Andt'ew's Patent, Inside page. 

Buy Improved Car Machinery of Gear, Bos­
ton, Mass. 

Lathes, Planers, Drills, Milling and Index 
Machines,  Geo. S.  Lincoln & Co.,  Hartford, Conn. 

For Solid Emery Wheels and Machinery, 
Bend to the Union Stone Co . ,  Boston, Mass. ,for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 
J!'or best Presses, Dies and Fruit Uan '£ools, 

Bli ss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y, 
Tool Chests, with best tools only. Send for 

circular. J. T. Pratt & CO., 53 Fulton St . ,  New York . 
Root's Wrought Iron Sectional Safety Boiler. 

1,000 In use. Address Root Steam Engine Co. 2d Avenue 
and 28th Street, New York. 

Five different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
argcr sizes have a range of over two miles. These arms 

are indispensable in modern warfare. 
Hydraulic Presses and Jacks, new and sec­

ond hand. E. Lyon. 470 Gran d Street, New York. 
Drawings,Models,Machines-All kinds made 

to order. Towle & Unger Mf'g Co., OO Cortlandt St., N.Y. 
2 to 8 H.P.Engines,Twiss Bros.N.Haven,Ct. 

Damper Regulators and Gage Cocks-For 
tbe best. address Murr1ll & Keizer, Baltimore, Md. 

Steam Fire Engines,RJ.Gould,N ewark,N.J. 
Peck's Patent Drop Press. For circulars, 

.ddress MUo, Peck & Co., New Haven. Conll . 

Jtitutifi, 

F. R will find directions for repairing rub· 
ber boots on p, 155, voL 26.-V. E. H. wlll llnd the aqnarl· 
um cement describe d  on p. 202, vol . 28, a good one.­
.r, H. D. should read the directions for tempering drills 
on p . 186, voL 26.-F.  G. V .  will find the description of a 
storm glass on P p .  123 and 234, VOl , 29.-D .  H. T. should 
use the directions for French putty on p .  53, vol. 27.­
W. L. C .  C .'s query as to a tng and sailing ship was an­
swered on p. 96, voL 29 , -L ,  D. ls right : D. N. is  wrong.  
-G, w ,  B . will find a recipe for dyeing black on p . 101, 
vol. 27.-R. B. Rhould u�e banoon varnIsh , as described 
o n  p. 1 36,  vol. 28,-W, H'. R. should see p. 36�, vol. 26, for 
parchment paper reclpe ,-Mrs , ,L B. K. should URC Paris 
green according to the directions on p, 413, vol. 26.­
G. J. B.  D. and W. A. R, can blue small steel articles by 
the process described on p . 107, voL 2B.-B. can stop the 
creaking of his boot,s by following the directions given 
o n  p .  340, vol. 25. See p. 3.32, vol. 29, for rat polson.  
-M . can make fnslble metal by the recipe given on p ,  
281, voL 26.-8,  can use the cement described on p .  202, 
voL 27, (for meerschaum) for repairing his broken coraL 
-G, C.  will find the directions for tempering mill picks 
on p . 170, vol. 25.-W. B. R.'s  proposed combined rock· 
Ing chalr and cradle ls an old ide a .  See p .  70, voL 29,­
J.  C.  C. con coat gray Iron castings witll zinc by the pro· 
cess described on p. 59, vol. 24.-G. H. g.  T. Is informed 
that we published on p .  289, vol. 29, all the Informa· 
tlon that we possess concerning Abbe Fleh01's battery. 
-J. A. DeM. can temper springs by the proces. described 
on p.  Si4, vol. 28 .  

C. M. A. says : I have lately set up a Gel:'­
mun study lam p .  The tlame, instead of being a remark­
ably steady one.  as  I snpposed it  would be, filckers ana 
sputters a good deal, except when turned down very 
low. Can you inform me as  to the ca.use, and 8ug'gest a 
remedy ? Answer : We think it quite pro bable that yon 
have not a proper chimney. We have often experi­
enced a trouble similar to your own from this cause. 

E. G. A. asks : 1. Can carbonic acid be liq­
uified ; if so,  how ? 2. Can the carb on be separated 
from the oxygen by electricity ? Answers : 1 . CarboniC 
acid can be IIqnefied by applying a pressure Of about 420 
Ibs . per square Inch , It Is decomposed by plants,  bnt 
the manner In which this takes place Is not known . 

R. L. H. asks : 1 . Is there such a ma,teril11 
as nickel steel ? If so, for what pnrpose Is It nsed and 
where is it made ? 2 .  Are not the nickel mines in Penn­
sylvania the only ones In the United States ? 3. Is nickel 
employed in the manufacture of ware of any kind, ex­
cept for the pnrpose of plating ? Answers : 1. We think 
not.  2 .  We believe they are. 3. Its prinCipal nse, be­
sides as a material for plating, is in the manufacture of 
German sliver. 

S. S.  K.-At the equinoxes, the sun rises and 
sets at 6 o'clock. The Bun requires 22 minutes Bnd 23 
seconds longer to return to the same star than he does 
to return to  the same equinox. 

M. G. C. says : In graduating a safety valve 
lever, the rul. ls that the length of tile lever divided by the 
distance from the fulcr1!m to the wcight, mnltlplled by 
the weight of the ball in p()unds, gives the pressure at 
the valve tha t the ball w!ll counterbalance .  The formu· 

la Is � = W. Bnt I wish to know how the weight of the 

lever acts, and if It cannot be introdnced in tbe above 
eqnation . Must not the weight of the valve and pin be 
taken into consideration ? If 8 0 ,  how ? Answer : In all 
correct formulas relating to safety valves,  the weights 
of all the parts are considered. See Box's formula on p. 
363, vol. 29. 

H. T.  asks : Can I make a boiler, for an en­
gine of about ?6 horse p o wer, o f  cast iroll , and would }!£ 
inch be thick enough to stan d 50 lbs ,  pressure ? Answer : 
It wonld probably be better to make It at least % of an 
inch In thickness.  You might get a section, suffiCient 
for your purpose, from some manufactnrer of caRt iron 
bOilers, or yom migh t arrange a few sbells with suitable 
connection s .  

�tUtti,au. 
F. C. asks : 1. How can I make a white por­

celain (or something resembling It) not over one six· 
teenth of an Inch In thickness, capable of being molded 
In plaster of PariS molds ? 2.  The books on astronomy 
tell us that the tides, or rather the tidal wave, lags be­
hind the moon. How Is It that every time we have a full 
moon in the year 1873, the high tide (as the almanac in· 
forms us) comes between 11 and 12 o 'clock ? Answers : 
1. Use hot cast porcelain, a glass  made from Greenland 
cryolite . It may be had of any dealer In photographic 
ma terials ,  and may be pressed and annealed. 2. The 
highest point of the tide wave Is usually 46° ,  or three 
hours east of the moon, and about 50 m inutes later each 
day. In a landlocked estuary, .,s at the port of New 
York, It is not usually high tide until 8 or 9 hours after 
the moon has passed the meridian. 

J. L. G. says : I have lately seen a new kind 
of wheat, imported from Africa , which, it is claimed, will 
produce a yield of more than one hundred thousand fold 
from the seed, or at least six hundred bushels per acre. 
A gentleman received one grain of this·wheat and grew 
one stock, which yielded fully one half gallon of perfect· 
Iy clean pnre wheat. Is this a hnmbng ? Answer : It 
would be impossible to  give an opinion on the value of 
this wheat, from the small sample sent, without an ex� 
penSive analysis . It may be that the plant bas all tile 
good qualities that are claimed for it, and still will be of 
little value. It frequently happens tllat imported seeds 
give great first yields, while the second crop Is very small, 
because the plant cannot adapt Itself to  the change of 
Climat e .  

W. M. asks : How can a mechanic construct 
a cheap telescope powerful enough to show Jupiter's 
moons, Saturn's belts, etc. ? Answe r :  The difilculty and 
expense of making a powerful tel escope lies in the 
glasses, waich muqt be perfectly ground and free from 
fiaws. We fear It wlll be some time before usefnl astro­
nomical telescopes w!ll be accessible to persons of small 
means.  

G. M. R asks for a rule for calculating the 
power required to lift 1,000 Ibs . with a differential pulley, 
and for calculating the weight required to support 1,000 

Ibs. suspenlledfrom a horizontal cord running over a pnl­
ley. Answers : Disregarding friction and rigidity of 
cordage, the power required in either case equals the 
weight multltlplled by the dlstance tbat It Is raised, and 
divided by the dIstance that the power moves In raIsing 
the weight .  

0,  asks : I s  there no l a w  iu regard to in­
competent engineers ? We have a small pleasnre boat 
which i s  mamaged by a boy about sixteen years of age. 
Now that boy may be a g@nius ; but it doe" not seem rlght 
to see the lives of from ten to thirty persons p.aced in 
the hands of a youth who Is not fully competent to con­
trol the Immense power of a steam boiler. If there Is 
no law to keep ouch chlldren out of the engine room, 
there onght to be, and It  should be enforced. Answer : 
Most States have local laws relating to the nse of steam 
boilers, and there i s  a United States law in reference to 
ocean and rIver steamers. Either the laws or the man� 
ner in which they are enforced seem to be defective, so 
that Improper persons are often placed In cb arge of 
steam machinery. We have frequently called attention 
to the matter, and are al ways glad t o  receive communi· 
cations giving details of neglect or mismanagement. 

M. C. says : 1. I had charge of a canal boat 
boat, of which the engine was an upright., with link mo� 
tion, and connected directly to the main Shaft.  We 
never could get her to exhaust properly. On the lower 
center she wonld exhanst very shortly and qnlckly, and 
on the upper surface very slowly and laboriously. The 
valve was all  right, and had just as much lead on one end 
as on the o ther. 2. Our boiler was an upright tubular, 1� 
feet by 36 Inches shell ; fnrnace within the boiler. It 
had a very good draft, bnt for all that we could not make 
steam enough at times .  The chimney was connected 
directly t o  the upper end of the boller, and the exhaust 
steam passed through It. What waG the tronble in  these 
case s ?  Answers : 1 .  We think you must be mistaken 
with regard to the valve being set s im;larly at  the two 
ends of the s �roke,  Even if the valve has the same steam 
lead on each end, it by no means follows that the ex· 
haust lap and lead are the same. 2 .  We suppose that the 

D. R.  B.-You can probably carry out your boiler was too small. 
pla,n by arranging proper connectLOns and mou til pieces. 

C. O. asks : Why is it that, of two loeomo­
tive engine"l, one b aving a small driver and the other a 
large one, the weight or traetlon being the same and the 
length of stroke the same in each , the one with a sman 
driver wlll draw the most load ? And will the same ex· 
planation apply to ascending heavy grades ? Answer : 
It is on account of the difference In the throw of the 
crank and the radius of the driving wheel ; so that the 
tractive force, other things being equal, is greater in 
the case of the small driver. 

J. M. E, asks : 1. Are any of the processes 
of the New York Artificial Butter Company covered by 
patents ? 2. Do-es the suet in the process of warming 
come in contact with the coiled tube In the tank ? 3. Is 
the butte! fit for the markct as soon as mannfactured ?  
4 .  I s  i t  possible to get a detailed description o f  the mao 
chlnery and the workings of the concern ? 5 .  Would the 
company object to an examination of their factory, and 
the working In the different departments t,hereof ? An­
swers : 1 .  We d o  not believe that there are any partlcu· 
lar secrets connected with this manufacture, that ordl* 
nary skill in manip ulation \!:annot overcome. We under­
stand that the manufacture as described is  patented. 2. 
Live steam is admitted Into the suet at the bottom of 
the tank. 3 ,  The butter Is fit for t,he market as soon as 
made . 4 .  A more detailed description wonld probably 
be found in the specification of the patents. We would 
advise you to commnnlcate directly with the company 
for Information as to machinery, and the working of the 
process,  if our description is not detailed enough for 
your pnrpose. 5. We think the company wonld decided· 
ly ohject to any examination of their factory nnle,s by 
disinterested parties, or those Intending to work nnder 
their patents .  

\V. F. C. asks : H o w  can I ascertain the 
horse power of a steam engine ?  Answer : Multiply the 
area of the piston In square inches by the mean effective 
pressure of steam per sqnare inch during the stroke, also 
by twice the length of thE stroke in feet, and by the 
number of revolutions per minute, and divIde the pro­
dnct by 33,000. 

C. F. S. asks : 1. How can I melt iron in 
quantities of not more than a pouu d ?  2 .  Wbat should I 
make a crucible o f ?  3. Would clay da for molds ? Shonld 
I have a small bellows ? 4. Would charcoal do for 
fuel ? 5. At what temperature Fahrenheit does Iron 
melt ? 6. AI.o coppe r ? Answers : 1 .  Probably you can 
do It In a common blacksmith's fire. 2. Plumbago cru­
cibles will be the best.  3,. Yes. For fine castings you 
may do better with plaster of Paris. 4. Yes, but black· 
smith's coal would pro bably be better. 5, 6 ,  Cast Iron 
melts at about 2,8000 Fah , copper at about 1,9500• 

F. E. H. asks : Huw can the pel'spiratiol1 
stains be removed from light kid gloves ? AnRwer : 
Where the coloring matter of dyed gloves bas been af· 
fected, we know of  no method of renewal except re�dye· 
ing. Where benzine fails to remove t.he dirt, you t�an 
try the following French Invention: Curd soap (in small 
shavings) 1 part, water 3 parts ; mix with heat and stir 
in essence of citron 1 part. .  The glove ts stretched on 
a wooden hand of appropriate size and the compound 
rubbed over the glove (with a piece of fiannel, always in 
one direction) nntll it Is sufficiently clean. 

J. E. G. says : I have a door opening toward 
tile east ; twice a year the sun shines throngh the key· 
hole and strikes the wall on the opposite side of the 
room, making a spofabout the size of a qnarter of a dol· 
lar. It appears an hour after sunrise for a  few days only, 
I tblnk in June and November. Will the spot be seen In 
exactly the same place In sprIng as in fan ? Can yon 
give the time In spring If the tIme In  fall Is November 10 

7'15 A. M . ?  Answer : To s olve this problem, we find th� 
right ascension and decPnatlon of the snn at the time 
given, namely, November 10. Six months from this time, 
the earth will have accomplfshed half a revolution, or 
the snn have moved apparently through 1800 of longl· 
tnde. The snn at thlR time, though In an opposite quar· 
ter of the heave!l s ,  will have the same pOSition, with re� 
spect to tile aperture, relatively as at first.  This time 
will be In the following spring on May 8, a few mlnntes 
later, in the morning. The time by the clock being 15 

minutes after 7 o 'clock, November 10, add the equation 
of t;me (or f,he difterence between s olar and true clock 
time ) ,  3 m, 42 s . ,  making the time at which the phenome· 
non will take place In the spring 18 ill , 42 s. after 7 A. M. 
The right ascension and deClination of the snn not 
varying greatly each day, the spot wlll probably be seen 
In about the same place for a few : days 

C. E. H. says : How can I construct 1\ simple 
form of superheater t o  place In the furnace or the 
stack ? Answer : Probably the cheapest mode of con· 
struction wlll be with short pieces of pipe and elbows.  
Secure It with rods In any desired position, and make a 
connection with the steam space of the boiler. 

A. C. asks : What is  the meaning: of the 
word crith, in chemistry ? Answer : In referring the 
specific gravity of II solid body to hydrogen, Its value Is 
first reduced to tbe water standard and then multiplied 
by 0 '0000896 grammes (If the volume of the body be in 
cubic centimeters) . which Is  the specific gravity of hy­
drogen referred to water. In order to avoid this long 
fraction, Hoffman introdnced Into chemistry the nnlt 
crith ; which Is the weight of 1 cnblc decimeter or Il\er 
(1'76133 pinta) of hydrogen at the standard temperature 
and pressure. 
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R R R. asks : Can you give me a conveni­
ent formula for finding the elevation of :l place above 
the level of the sea by means of a ba.rometer ? Answer 
For the convenient calculation of hights from barom e ·  
tical observations, it is necessary to have tables,  if great  
a.ccuracy is reqUired, as the reductions are qui t e  tedi0US 
Bel0w is given an approximate formula. Difference of 
level = 60360 X [(logarithm of barometrical reading at 
lower station - logarithm of barometrical reading at upper 
station) - 0'000044 X (reading of lower attacbed thermom­
eter - reading of upper attached thermometer)] )( [1 + 
(reading of lower detached thermometer + reading of np­
per detached thermometer - 64) + 986]. Example : The 
following observations were taken by Professor Gnyot, in 
1851, to determine the hight of Mount Washington : 
Reading of barometer at Gorham . . . . . . . . . . . . . .  · . , . ,  29'272 " " H  Mt. Washington . . . . . . . . .  24'03U 

of attached thermometer at Gorham . . . . . .  70'7° 
" " H '" Mt. Washington 54'520 
:: detac,�ed ��.

r��hiiigto'n �:��� 
Difference of level = 60360 X [1'4664524 - 1 '3807538 -

0'000044 X (70'7 - 04'52)] X [1 + (72'05 + 50'54 - 64) + 
986] = 5434'15 feet, Calculated by Laplace's formula, th9 
difference of Ieve!, as given by th�He observations, is 1>465'39 

feet. 
H. J. L. says : I have about 1 ,000 tuns coal 

piled up in a yard so as to be exposed both to heat and 
cold. About two weeks after it was put in yard, it com­
menced smoking in two places, some 10 feet apart . I 
couid smell snlphur, and the smoke was very light.  It 
was on a very rainy da.y. After dIgging down in the 
places where the smoke came from, the coal did'not ap· 
pear heate d ,  and In a few hours stopped smo king. What 
was the canse of this ? Will coal piled in this way In the 
open air, without any protection, heat enough to cause 
spontaneouB combustion ? Answer : We do not think 
that this was a case of spontaneon s combustion. The 
rain soaking into the pile, and becoming heate d .  was 
probably vaporized, and we have an idea that you saw 
vapor instead of smoke. 

J. R R asks : Will a glass j ournal and an 
iron aha.ft cut or wear to any great extent when run up 
to a speed of 300 revolutions per miHute ? Answer : ""'e 
think not,  If the bearing is properly lubricated. 

G. E. W. asks : 1 .  How many feet pel' mile 
does the line marking the earth's perIph ery ran down ? 
2. Upon the ocean two ships are coursing, each to ward 
the other, Fifty feet up In the riggtfrg of each, a man Is 
situated. One man is making, with the naked eye, ob� 
servatlons npon his neighbor's surroundings. The other 
is viewing hIs neighbor's accompaniments through a 
glass of twenty degrees of space�penetrating power. 
Can the unaided eye catch sight o f  the small upper por­
tion of t.he rigging, before it can of the larger hull ap� 
proaching? 3 .  Can the eye with the lens, at the same 
time, see any farther down the ship which moves in its 
direction ? Has the assisted organ descried its object 
before the other has its o bject ? If so, is  the interval of 
time In proportion to·the dlfference In  vlsnal capacity ? 
Answers : The following table, giving average depress­
Ion of a level snrface on the earth, will probably serve 
as a Bufficlent answer to all your questions. 

Distance Depression Distance DepreF.slon 
in yards . in feet .  i n  mile s .  i n  feet. 

100 0 00215  1 0 ' 667 
200 0'00861 2 2 ' 661) 
3eO 0'01938 3 6 06 
400 0'03445 ,j 1 0 ' 677 
500 0 ' U5383 5 16 ' 68� 
600 0' 07752 {i 24 024 
700 0' 10551 7 32 609 
800 0 ' 13781 8 42 · 709 
900 0' 17441 9 54 054 

1000 0 ' 215"S 10 66 733 
1100 0 ' 26055 I l  80 747 
1200 0 ' 31008 12 96 095 
1300 0 36390 III 112 ' 77H 
1400 0 ' 42205 14 1:l0 ' 796 
1500 0 ' 48449 15 150 15e 
1600 0 ' 55124 16 170' 836 

G. L, W. asks : 1. Would a steam cylinder 
of 8 inches diameter by 2 feet stroke , connected to an 
air pump , furn1sfi motive power (the air to b e  worked 
in Q, cylinder of increased dimensions) equal to or snpe· 
rior to a steam cy linder sllpplylng the ai!' ?  2 .  Would 
the power be increased if tbe compressed air  were hent· 
ed before entering the air engine ? 3. Would snch an ar 
rangement b� feaSible, and has anything of the kIn d ever 
been used ? Answers : 1 .  Thc power furn i shed by tile 
a�r would generally be less than that required to com­
press it.  2. There would be it gain by heating the air.  
But nsnally the heat devel oped by compression is s o  
great that t h e  I;lJr requires to be cooled to avoid burning 
out the working parts of the air cylinder. 3. All' com· 
pressors, for use in mines and tunnels, are quite 
commOD . 

J. H. asks : 1 .  How can I prenmt a survey­
or's transIt from becoming wet when taken down in a. 
mine,  where the temperature is from 15° to 800 warmer 
than on the surface ? It takes me a considerable .time, 
wiping and drying the lense s ,  before I can see through 
them , W!ll It hurt them and the cro"" hairs to have 
them wet s o  often ? 2 ,  Is the diurnal variation of the 
needle the same underground &8 on the surface ? An 
swers : 1 .  Perhap s  if you dry the instrument t.horongh� 
ly and warm it slightly, before taking i t  down, you will 
no longer experience the trouble. 2.  We do not know 
of any observations on this subj ect.. You could readily 
determine the m&.tter by exp erImen t .  

N. S.  says : r am constructing a glass spec­
ulum on the following plan : The curvatures of the con­
cave ann convex surfaces are unequal ; so that the rays 
of Ught reflected from the concave surface (as n o  gl�S8 
transmits all the rays of light) may come to & focus be­
fore those reflected from the convex surface come to it 
focus. The object in thus constructing the speculu m  is 
to destroy the secondary image formed by the rays of 
l ight retlected from the concave surface. For if the 
curvatures of the speculum be equal, the images reflect­
ed (one from the exterior and the other from the interi· 
or surface) will appear near each other, and tIms pre 
vent distinct viSion .  The diameter of the speculum i s  
1 0  Inches .  The focal length o f  the convex surface i s  
five feet, while the focal length a f  the concave surface 
1s four feet. 1.  Is the above plan a correct one � 2 .  How 
high a magnifying power will the above speculu"" bear 
for astrono mical purposes ? 3. What should be the diam· 
eter of an eye glass  YB of an inch in focal lengtll ? 4 .  

What shonld b e  the diameter and focal length o f  the Qb­
ject glass,  t o  a microElcope magnify1 n g  400 diameters ; 
also what shonld be the diameter and focal length o f  
the eye glass ? 5.  Is there any work published o n  the 
construction of optical instruments ? Answers : 1 .  VVe 
think your idea is original, but such construction is not 
necessary, as it glass speculum is ordinarily silvered o n  
the concave surface. There is a g o o d  essay u p o n  the 
relative merits of metallic and glass specula In the 
Philo8ophical Tran8actions for 1869. We could not an­
swer ydur other enquiries satisfactorily in our limi t e d  
space, a n d  w o u l d  advise y o u  to read np s o m e  treatise 
on the constrnctlon of optical Instrnment s .  We can 
recommend the works on physics by Silliman, Ganot 
and Deschanel, 
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B. says : I have lots of boiled bones and an­
Imal matter, and I think of employing them In making 
fertilizers. How can I make 8uperphosphates, bone 
dust and bon� manure ? What other material shall I 
mix wi t h  the bones, and what kind of a mill is used for 
crushing and grinding the stuff ?  A nswer : Your best 
plan is to grind the bones and mix the bone dust with 
ashes or ordinary man urc . This forms an excellent fer· 
tllIzer. There are many mms in the mark e t for grinding 
and crushing, and an advcrtisement for the mill younced 
would probably bring you the information. 

W. P. B. says, in reply to a correspondent 
who complaInS of a gummy substance which exudes 
from his bOOt3 : It is not the wax from the thread, but 
comes from poor oil used in finishing the leather. Cod 
oil (the proper article) was so scarce a few years since 
that other oils, particularly menhaden or porgy, were 
used instead of and to adulterate it,  80 that it; became 
almost impossible to get a true cod 011. I have seen 
hundred. of sides of leather stuck together in the 1'011 
so as to nectl two men to separate them. It has now 
become possible to get good 011, a n d  there is little dan­
ger of gum on leather from any responsible tanner. 

F. N.  says, in reply to G. W. C., that the 
largest wheeled locomotive would reach the foot of the 
hill first, for she would have the advantage of the other 
both in gravity and friction. 

L. S.  F. says : Let S .  M. S.  kill his roaches 
by making a mixt nre of Paris green and flour in equal 
pQ.rts. Then pour enough water up::m the floor, in the 
place which the roaeh fre quents , to form a little puddle, 
and form a circle of the mixture around it.  They will 
run over it to drink:, and thus bedaub their legs with the 
pOiSON . In making their toilets,  they lick their legs ,  
a n d  80 e a t  the poison, WhiCh s o o n  despatches them. 

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

M. W. H.-Your specimens are particles of galf'na dis· 
seminated in san d .  

W. A .  D . -Blende, sulphide of zinc. 

E. A .  W.-Gralns o f  quartz . 

G. O. H . -It is an alloy Of copper, but a chemtcal analy. 
Sis will be necessary to determine the constituent s .  

L. S . -No . l i s bitnminons shale.  No. 2 resembles oxide 
of iron . 

E . E.-Galena (sulphide of lead) in limest one . 

H. C . -Your mineral is crystallized sulphate of lime , 
known to mineralogists as selenite. 

P .  S . -Nos. 1 and 2 are iron pyrites. No . 3 is galena . 
No . 4 resembles oxide of iron in qu�rtz. 

C .  H .  C . - C arbonate of lime . Dl1ute hydrochloric 
acid will rapidly dissolve it, and will not materially in· 
Jure iron pipes, if not kept too long in contact with the 
metal . 

W. K.-Barytes,  sulphate of baryta.  

.r . H .  S.-Sanrlstone.  

R . F .  S.-1 . Blende . 2 .  Blende with barytes. 3 and 4. 

Biende (sulphide of zinc) . 5 . Arragonite, a form of car· 
bonate of lime. 6. Qnartz end oxide of iron . Read 
Dana's " Mineralogy." 

W. C. B. asks : What is the best varnish to 
use on a water c olor drawing , that will not blotch or 

crack off afterwards ?-T . F. asks : If tne sum of two 

squares be given , can 8cience determine the two partie· 

ular squares which compose the sum ?-F. C. says : We 

put up fruit in airtight jars, and never put a jar away 

Until we had taken off the iron clamp and found that the 

jars were tight enough to be lifted up by the cover. Not­

withstanding this, three of the j ars burst.  As they 

were airtight, how conld they ferment ?-F. A. asks for 

a remedy for a fever sore, which b reaks out on the slight· 

est exertlon. -J.-'O. H. asks for a cheap indel1ble color­

ing matter, or paint , which could be used with a. brUSh 
in marking the horns of cattl e . -H .  B. asks : How can I 
put the finish on brass as it is in watch movements ?­
T. B . •  1. asks : What is the composition of the ink nsed 
on hand s tamps and for sa turating ribbon for ribbon 
Btamps ?-J. E. E. says : In a suit now i n  the San Fran· 
cisco courts , against a sea captain for alleged cruelty to 
a seaman, it is shown by the witnesses that it is a com· 
mon practice on shipboard to hang sailors up by the 
wrists as a punisbment . Wlll some one scientifically 
explain the physical effect of this pnnishment upon the 
system ?-J . A. McK. asks : What two metals, gases, or 
other substances are the most subject to expansion and 
contraction by heat and cold ?-S .  S. R. asks : Can you 
inforn:.. me what variation occurs in the time of sunrise 
and sunset on the same day of the same month, in the 
Bame place,  but in different years ? 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the re­
ceipt of original papers and contributions 

upon the following subjects : 

On the Coal 'rar Interest. By H. C. F. 
On Treatment of Cancer. By G. W. B. 
On a Cheap Fertilizer. By G. W. B. 
On Mysterious Boiler Explosions, etc. By 

C . B. 
On Fireless EnginG's. By I. P.  
On the Science of Iron and Steel. By C. C. 

Jr. 
On Railway Religion. By J.  E. E. 

Also enquiries from the following : 
C . R. C . -W. L . A . -H . H . -J . T . S.-J . H. G.-P. L.­
B. W. W.-S.  B. H.-�' . B . -J. F .-E .  C. M.-J . M. S .  
Jr.-E .  N. 

Correl:;pondents in different parts of the country ask : 
Who makes a carpet stretcher with a magnet in it to 
hold the tacks ? Who makes coal·rutting machInery ? 
Who makes pea shellers ? Who makes the best steam 
washing machinery ? 'Vho makes plaster fuses ? Who 
ma.kes transplanters ? Who Bells horse p ower potato 
diggers ? Who sells m achines for pearlingbarley ? Who 
makes small lithographic presses for amateur use ? 'Vho 
makes small steam engines for running jig saws, etc . ?  
Where can apparatus f o r  burning petroleum be obtained? 
Who makes diamond d rills ? Makers of the above arti. 
cles will probably promote their interests by adver. 
tlsing, in reply, in the RCIENTIFIO AMERICAN. 

Correspondents who wI1te to ask the address of certain 
manufacturers, or where specified articles are to be had , 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amonntsumcient to cover the C08t of pnblication under 
the head of .. Buslne.s and personal " which is spee!all y 
4evoted to suoh enqulI1es. 

Jtitutifit 
[OFFICIAL.] 

Index of Inventions 
FOR WHIOH 

Letten Patent of the United Statt S 
WERE GRAl'ITED FOR THE WEEK ENDING 

November 1 1 , 1873, 
AND EACH BEARING THAT DATB. 

(Those marked (1') are reIssued patents.) 

Animal substances ,  preserving, C .  Alden (r) . . . . . .  5,648 
Animal carcass scraper, R.  C. Thompkins . . . . . . . . 144,579 

Auger, earth, W. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,510 
Bale tie , cotton. A .  G. Bnford . . . . . . . . . . . . . . . . . . . . . .  144,502 
Balloon advertisIng, W. F. Browne . . . . . . . . . . . . . . . 144,486 
Baryta, manufacture of, C. M. T.  Du Motay . . . . . .  144,517 

Bitumen, ore, etc.,  compound for, P. Lea . . . . • . . . .  144,396 
Blasting, charges for, H, M . Boies . . . . . . . . . . . . . . . . . .  144,434 

Block fittilig machm e ,  E. H. Wood sum . . . . . . . . . . . .  144,427 

Boiler attac!l.ment, waSh, W. W. Glanville . . . . . . . .  144,531 

Bolt ends, rounding, J. 1. Schermerhorn . . . . . . . . . . .  144,569 
Boo, heel, O. URderwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,580 

Boot heel' stiifener, S .  Moore . . . . . . . . . . . . . . . . . . . . . . . 144,556 

Boot sole marker, J .  W. Dodge . . . . . . . . . . . . . . . . . . . .  144,515 

Borinl( bar tool holder, J. Wheelock . . . . . . . . . . . . . . .  144,588 

Box and bag, Innch, C. C. C o bleigh . . . . . . . . . . . . . . . .  144,385 
Box, match, J.  Matthias . . . . . . . . . . . . . . . . .. . . . . . . . . . .  144,404 

Box opener, M. J. Hinden . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,454 
Bridge, J. B. Eads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,019 

Brnsh, C. L. W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144.496 
Brush handle,  lather, W. H. Miles ,  Jr . . . . . . . . . . . . . . 144,558 

Calculating machine, T. Esersky . . . . . . . . . . . . . . . . . . .  144,528 

Can for fruit, etc. ,  M. Bray . • . . . . . . . . . . . . . . . . . . . . . .  144,880 

Car brake,  E. P. Harrington . . . . . . . . . . . . . . . . . . . . . . . .  144,537 

Car brake , hydraulic, J.  F. Taylor . . . . . . . . . . . . . . . . . .  144,578 

Car couVling, T. Andress . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,428 

Car conpling, A. A. Atwater . . . . . . . . . . . . . . . . . . . . . . . .  144,494 

Car coupllng, R. Bntt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,439 

Car conpling, C. C. Converse . . . . . . . . . . . . . . . . . . . . . . . 144,886 

Car coupling, S.  Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,476 

Car conpling, L. P. Rider . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,412 

Car coupling, H. G. Russell . . . . . . . . . . . . . . . . . . . . . . . .  144,479 
Car coupling, M. R. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,490 

Car heater, J.  H. Welbel . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  144,425 
Car steam brake, railway, N. Nilson . . . . . . . . . . . . . . .  144,410 

Car starter, W . A. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,546 

Car trUCk , J. Darllng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,389 

Car wheel, J .  E. Atwoo d  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,495 

Car starter, etc., J. M. Starr . . . . . . . . . . . . . . . . . . . . . . . .  144,484 

Carboys, tilting, A. W. Caverly . . . . . . . . . . . . . . . . . . . . 144,442 
Card case, postal, Townsen d, Hughes & Keith . . . .  144,423 

Carpet rag looper, etc . ,  Morris et al . • . . • • • . . . • • . . • .  144A12 

Carpet stretcher, J.  Luther . . . . . . . . . . . . . . . . . . . . . . . . •  144,464 

Carrlage door, J. Carson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144.440 

Carriage spring. J. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,514 

Cartridges, cappi ng, H. M. Bronson . . • . . . . . . . . . . . .  144,435 

Caster for furniture, G. H.  Glad . . . . . . . . . . . . • . • . . . .  144,530 

ChaIr, canopied, T. Elkinton . . . . . . . . . . . . . . . . . . . . . . .  144,521 

Chimney top, G. WIngate . . . . . . . . . . . . . . . . . . . . . . . . . . . 144 ,586 
Churn, G. G. Buchanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,437 
CIgar point splltter, A. Sickenberger . . . . . . . . . . . . . .  144,570 
Clgarette machine, J.  De S.  Ruiseco . . . . . . . . . . . . . . . 144,478 

Clock, calendar, Clinton & Mo o d  . . . . . . . . . . . . .. . . . . . 144,384 

Clothes line reel, G. F. Corliss . . . . . . . . . . . . . . . . . . . . . .  144,387 
Coal cutting machine; Gillott & Copley . . . . . . . . . . . 144,5�9 

Cock, racking,A. Roos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,565 
Cocks, machine for dressing metal, H. Essex . . . . .  144,524 
Compressor. air, H. M. Day . . . . . . . . . . . . . . . . . . . . . . . . . 144,390 
Co oler, milk, C. A. D ouglass . . . . . . . . . . . . . . . . . . . . . . . .  144,448 

Cooler,milk, D. Smith . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  144,572 

Coolers, false bottom for water, J. F. Wood . . . . . .  144,587 

Cotton opener, R. Kitson . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,394 

Cradle,  C. Fenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,391 
Cullnary utensil, H .  G. Dnnkelberger . . . . . . . . . . . . . 144,518 

Cultivator, rotary, J .  D. Starritt . . . . . . . . . . . . . . . . . . 144,419 

Curling iron, J. S. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . .  144,471 
Den tal tool ra0k, G . E .  Hayes . . . . . . . . . . . . . . . . . . . . . . .  144,539 
Dividers, extension, G. C. Miller . . . . . . . . . . . . . . . . . . .  144,468 

Dovetail cutting machInery, W. T. Hamilton . . . . .  144,586 

Drill, grain, S. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,452 

DrIll for well boring, Phillips & Golletz . . . . . . . . . . .  144,475 

Drill, well, G. Koch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,550 
Edge trimmerjack center, Orr & Sears . . . . . . . . . . . .  144 .560 
Egg beater, J. F. Rote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,567 

Elev'stor, dress, C. Tage . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,576 

Engine ,  paper pulp , Moore & Hurlburt . . . . . . . . . . . . 144,557 

Engine,  rotary, E. Myers . . . . . . . . . . . . . . . . . . . . . . . • . . . .  144,559 

Engine sUde valve, flteam, W. Love . . . . . . . . . . . . . . . . 144,463 

Engine, traction, N . M . Mendenhall . . . . . . . . . . . . . . . .  144,467 

Engine valve,  direct acting. H. A. Jamieson . . . . . 144,545 

Fan, automatic, W. B. Campbell . . . . . . . . . . . . . . . . . . . 144,505 

Fan and parasol combined, C. St. John . . . . . . . . . . . 144,575 

Faucet, D oll & Elling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,516 
Faucet , S . R. Thomp.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,422 

Faucet, beer and ale,  J. Deasey . . . . . . . . . . . . . . . . . . . .  144,447 

Fence, J. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144.534 

Fertilizer distributer, J. Lytch . . . . . . . . . . . . . . . . . . . . 144,465 
Fire extinguIsher, automatic, E. H. A.hcroft . . . . . 144,493 

FIre place front, E. A. Jackson . . . . . . . . . . . . . . . . . . . .  144,459 

F i re place lining, E .  A. Jackson . . . . . . . . . . . . . . . . . . .  144,460 
Flowers, artificial stem for cut, J. B. Craig . . . . . . .  144,446 

J<'ood for infants from cereals, L. S. Chichester . . 144,508 
Fruit loosener, dried, H. W. Holman . . . . . . . . . . . . . .  144,542 

Furnace for making gas, etc . ,  F. C arroll . . . . . . . . . .  144,506 

Furnace, steam bOiler, S. Keyes . . . . . . . . . . . . . • . . . . .  144,393 
Furnaces, bridge wall for, S. C. Sturtevant . . . . . .  144,421 

FUrnace draft apparatus, G. Wingate . . . . . . . . . . . . . .  144,5B5 
Gage, alarm, etc . ,  electrical, C. Heisler . . . . . . . . . • • •  144,540 

Gas, making hydrogen, W. L. Imlay . . . . . . . . . . . . . . .  144,543 
Gas retorts, etc . ,  charging, W. ·Foulis . . . . . . . . . . . . .  144,526 

Gas seal, etc . ,  R. M. Caffall . . . . . . . . . . . . . . . . . . . . . . . . .  144,504 

Gas work. by-pass, P. Munzinger . . . . . . . . . . . . . . . . . . 144,408 

Generator, vapor, W. Wells . . . . . . . . . . . . . . . . . . . . . . . . .  144,581 

Grain cleaner, W. Hougbton , . . . . . . . . . . . . . . . . . . . . . . .  144,455 
Grain conveying apparatns, H. G. yates . . . . . . . . . . 144,589 

Grain weigher, automatic, J. W. HIlI. . . . . . . . . . . . . .  144,541 
Grave mound cover, B. Bunter . . . . . . . . . . . . . . . . . . . . . 144,392 

Harvester finger , A .  Hnghes . . . . . . . . . . . . . . . . . . . . . . . .  144,457 
Hatchway guard, Berry & Pingree . . . . . . . . . . . . . . . . . . 144,432 

11ead block, P. M. Cummings . . . . . . . . . . . . . . . . . . . . . . .  144,388 

Heater, car, J. H. Weibel . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,425 
Heater, itea.m, W. M. Fuller . . . . . . . . . . • • . . . . . . . . . . . .  144,527 
Heating and illuminating, L. Rue! . . . . . . . . . . . . . . . . .  144,414 

Heating drnm, O. D. Spalding . . . . . . . . . . . . . . . . . . . . .  144,578 
Horseshoe,  U. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,483 

Hose rest, garden. C. Ryder . . . . . . . . . . . . . . . . . . . . . . . . .  144,415 

Ice making, etc.,  A. H. Tait . . . . . . . . . . . . . . . . . . . . .. . .  144,577 
Iron, etc. with alloys, coating, C. Marshall . . . . . . . .  144,403 

J ewel case, C. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,481 

Kaleidoscope, C. G. Bush , (1') . . . . . . . . . . . . . . . . . .  . . . . . 5,649 

Key board in.trnmen t cap, J. P. Lord . . . . . . . . . . . . .  144,899 

Kiln, 11me , L. Montgomery . . . . . . . . . . . . . . . . . . . . . . . . .  144,555 

Lantern, Signal, S. H. Mlller . . . . . . . . . . . . . . . . . . . . . . . .  144,554 
Lawn seat, H. H. Gratz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,583 

Leather, tanning, R. Blake . . . . . . . . . . . . . . . . . . . . . . . . . .  144,500 
Leather, treating tanned, B. H. Lightfoot (r) . . . . .  5,652 

Life preserving cape, G. & C .  Palmer . . . . . . . . . . . . . .  144 , 561 
Loom temple, N. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . .  144,507 

Mattress, wire , D .  J. Powers . . . . . . . . . . . . . . . . . . . . . . . . 144,564 

Medical componnd, D. J.  McEvoy . . . . . . . . . . . . . . . . .  144,405 

Mlll, hominy, J.  L. Toner . . . . . . . . . . . . . . ; . . . . . . . . . . . .  144,486 

Molding staIr railS ,  J. B. Margeson . . . . . . . . . . . . . . . . 144 ,402 

Nail distrIbuter, A. Morrison . . . . . . . . . . . . . . . . . . . . . •  144,407 
Nnt lock, E. A. Co oper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 44,51 1 
Oil cake mold, R. Macdonald . . . . . . . . . . . . . . . . . . . . . . 144 , 40 

Organ, reed, R. Burdett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,382 
Organ, reed, W. J .  Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,549 

Organ reed, reed, M. O. Nichols . . . . . . . . . . . . . . . . . . . . 144,409 
Pan , baking, C. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,417 
Paper box fastening, D. A. Crannell . . . . . . . . . . . . . . 144,513 

Paper file, M. Cl'aft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144, 512 
Paper product, J . L . Kendall . . . . .  � . . . . . . . . . . . . . . . . . . 144,548 
Partition, ftreproof, C. F. Brand . . . . . . . . . . . . . . . . . . 144,501 

Plane, bench, Bl'own & Williams . . . . . . . . . . . . . . . . . . 144,381 

Planing machine, S. A. Woods . . . . . . . . . . . . . . . . . . . .  144,588 

Planter, cotton and corn, A. Penington, Jr . . . . . . . . 144,562 
Planter, hand cornl M. C. Root . . . . . . . . . . . . . . . . . . . . .  144,566 
Planter, hand corn , J. O. Talmage . . . . . . . . . . . . . . . . 144,495 
Plastic material from minerals, P.  Lea . . . . . . . . . . . . 144,397 

Plates, removing ink from, J.  S .  Ives . . . . . . . . . . . . . .  144,544 

Plow, J. Blanchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,433 

Plow, J. L. Langhlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,462 

Plo w, W .  C .  McCoo! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,552 

Plow, A.  Riviere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,477 
Plow, E. Wiard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,534 

Plow, cotton seraping, J. M. Cobb . . . . . . . . . . . . . . . . .  144,509 

Plow, subSOil, Turner & Jacobs . . . . . . . . . . . . . . . . . . . . 144,487 

Plow, wheel, �'. Hasbrook . . . . . . . . . . . . . . . . . . . . . . . . . .  144,453 

Polishing compouna, E. J. Combs . . . . . . . . . . . . . . . .  144,444 

Press, wine, E .  Ho wland . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,456 

Printers' rule miter box, T. H. Mead . . . . . . . . . . . . . .  144,406 
Propeller, steering, W. Harsen . . . . . . . . . . . . . . . . . . . . 144,538 

Propelllng vesselS, J. O 'Neil . . . . . . . . . . . . . . . . . . . . . . . . 144,474 

Puddler, rotary. W. & G. H. Sellers . . . . . . . . . . . . . .  144,416 

Railway Signal, electric, D. Rousseau . . . . . . . . . . . .  144,568 
Railway s wltch, J. B. Alexander . . . . . . . . . . . . . . . . . . 144,379 
Rattan ware , S. H.  Penley . . . . . . . . . . . . . . . . . . . . . . . . .  144,563 

Ribbon block , T.  Ehrenberg . . . . . . . . . . . . . . . . . . . . . . . .  144,520 

Road trimmer, B. Goodr!ch . . . . . . . . . . . . . . . . . . . . . . . . 144,532 

Roller, land, W. Willlams . . . . . . . . . . . . . . . . . . . . . . . . . . 144,489 

Safes,  fire escape for, C. Morgan . . . . . . . . . . . . . . . . . .  144,470 
Sash fastener, O. H. Giloert . . . . . . . . . . . . . . . . . . . . . . . .  144,451 

Sash fastener, L. D. Gillette . . . . . . . . . . . . . . . . . . . . . . 144,528 

Saw Illing machine, J.  J . Engelman . . . . . . . . . . . . . . . .  144,522 
Saw sharpening machine ,  T.  M. Ch.pman . . . . . . . .  144,383 

Sawing machine ,  w"od, J. Skinner . . . . . . . . . . . . . . . .  144,482 
Sewing machine cutter, W. H. Sample . . . . . . . . . . . .  144,480 
Sewing machine shuttle, J. Knox . . . . . . . . . . . . . . . . . .  144,395 

Sifter, asb, L.  Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,466 

Signs on cloth, painting, A. Stempe! . .  . . . . . . . . . . . .  144,574 

Skylight, G. Hayes ,  (1') . .  . . . . . . . . . . . . . . . .  . . .. . . . . . . . .  5,650 

Snow ,  etc . ,  moving, C. G. Waterbury . . . . . . . . . . . . .  144,488 

Soap cutting machine ,  J .  Seibert . . . . . . . . . . . . . . . . .  144.481 

Speed, changing, A. Betts . . . . . . . . . . . . . . . . . . . . . . . . . . 144,499 
Staples, machine for p o mting, W. Malick . . . . . . . . .  144,401 
Steam and air brake take· up, G. Westinghouse,Jr. 144,582 

Stilts,N. U. Alnee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 0  . . . 144,491 
Stones, cutting cobble, Lombard et al • • • • • . • • • • • • •  144,398 

Stool, omce , A .  D .  Cartwright . . . . . . . . . . . . . . . . . . . . . 144,441 

Stove, base bnrning, S.  H.  La Hue . . . . . . . . . . . . . . . . . .  144,461 

Stove, portable , R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,469 

Table, buKet, W .  H. Tufts . . . . . . . . . . . . . . . . . . . . . . . . . .  144,424 

Table, ironing, W. H. Sparks . . . . . . .. . . . . . . . . . . . . . . . . 144,418 

Telegraph and fire alarm, J. H. Guest . . . . . . . . . . . . .  144,585 

Tenoning maChine,  J. Richards . . . . . . . . . . . . . . . . . . . . . 144.411 

Thill coupllng, J. C . Barrett . . . . . . . . . . . . . . . . . . . . . . . .  144,497 

Thill, vehicle, A .  Muhleisen . . . . . . . . . . . . . . . . . . . . . . . . . i44.558 

TIcket case, J. Stokes, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,420 

To bacco hanger, Burr & Johnson . . . . . • . . . . . . • . . . . . .  144,503 

Treadle, W. Felzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,525 

TubIng, machine for bending, W. T . Farre . . . . . . . .  144,449 

Type ,  manufacture of printing, J.  Sllversmlth . . . .  144,571 

TYVe writing machine, J. Galloway . . . . . . . . . . . . . . . . 144,450 

V.lve, balance slide, C. H. Hutcbinson . . . . . . . . . . . .  144,458 

Vehicle, M. V. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144,473 

Velocipede, J. F . Mc Clnre . . . . . . . . . . . . . . . . . . . . . . . . . .  144.551 

Ventilator, window, L. Robinson , . . . . . . . . . . . . . . . . .  144,413 

Vi.e, H. K. & T. W. Porter (r) . . . . . .  . . . . . . . . . . . . . . .  5,653 

Wagon br.ke, B.W. Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144.443 

Wagon end gate, Baird & Millor . . . . . . . . . . . . . . . . . . . .  144.429 

Wagon seat, T. J.  Alexander . . . . . . . . . . . . . . . . . . . . . . . 144,492 

Wagons, etc., spring seat for, W eyand & Hl1l. . . . .  144,426 

WaTlDer, foot, J.  B. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . .  144.445 

Watchmaker's lathe, E.  H. Kelly . . . . . . . . . . . . . . . . . . .  i44,547 

Water meter, antomatic, F. de P. Bellido . . . . . . . . .  144,498 

Wheat, etc., preparing, R. B. Fitts (1') . . . . . . . . . . . . . .  5,654 

Wheat, etc.,  preparing, R. B. �'!tts (r) . . . . . . . . . . . . . .  5,655 

Whip stocks, manufactnring, D. C. Hull (1') . . . . . . . 5,651 
Windvw, G. M. Barth . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 144,430 
Wood molding, L. Busbnell . . . . . . . . . . . . . . . . . . . . . . . . . 144,488 

APPLICA'l'IONS FOR EXTENSIONS. 
Applications have b e e n  duly filed a n d  a r e  now pending 

for the extension of the fol!owing Letters Patent . Hear. 
ings upon the respec tive applications are apPOinted for 
the day8 hereinafter mentioned : 
27,094.-UARTRIllGE MACHINE CAsE . -E . Allen.  Jan. 28. 

27,135,-SUGAR CUTTER.-C. Kinzler et al. Jan . 28. 

27,139.-H ANGING RUDDER .-J. P. Manton et al. Jan. 28. 

27,179.- RKING GAGE .-C . D .  Wheeler. Jan. 28 . 

EXTENSION S GRAN'rED. 
26,00 RN PLANTER . - E .  C . Allen . 
26,021. - M 'NUFACTnRE OF GAs .-L. D. Gale.  
26,OS� - 1,hNUFACTURE OF GAs.-L. D .  Gale.  
26,060r lol AK ING Box JOINT •. -J. Simpson. 
26,090.- 1:-' APER FOLDING MACHINE .-C. Chambers, Jr. 
26,097.-ELECTROMAGNETIC TELEGRAPH.-M. G. Farmer. 
26.135.-PORTABLE PUMP.-W. T. Vose. 
26,136.-MoDE OF ADVERTI SING.-E . Wiehe. 
26,139.-PUMP.-W. Wright .  
26,145.-WATER CLOSET COCK.-D. Wellington. 

DESIGNS PATENTED. 
6,987.-DRINKING GLASSES, ETC.-T. G .  Cook, Phila" Pa. 
6,988.-COLLARET'fE.-A . S. E1llson, New York city. 
6,989 & 6,990.-PRINTING TYPE .-H . Ilenburg, N .  Y. city. 
6,991 to 6,99,1.-0IL CLO'fHS.-H . Ragy, Philadelphia, Pa. 
6,995.-PICTURE FRAMES.-J . Nonnenbacher, N . Y. ci ty. 

TRADE MARKS REGISTERED. 
1,522.-GOLD PEN' .-C. M .  Fisher, New York city. 
1,523.-CLOTHES WRINGER.-Haley & Co., Boston, Mass. 
1 .524.-IoE.-Knickerbocker Ice Co., New York city. 
1,525.-THERMOMETER TUBEs . -Dental Mfg. Co.,Bnff.N. Y. 
1,526.-W ATcHEs .--National Watch Co., Elgin, Ill . 

foICHEDULE OF PATENT FEES. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0  
O n  each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2a 
On filing each application tor a Patent (17 years) . .  $la 
On issuing each original Patent . . . . . . . . . . . . . . . . . . . . . .  $20 
On appeal to Examiners·in· Chief . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to Commissioner of Patents . . . . . . . . . . . . . .  $20 
On application tor Rei.sne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On application for Extension of Patent . . . . . . . . . . . . . $:>0 
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On granting the Extension . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  $:>0 
On filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On an appllcation for DeSign (3% ye.rs) . . . . . . . . . . . . $10 
On application for DeSign (7 years) . . . . . .  , . . . . . . . . . . .  $1:> 
On applicatIon for DeSign (14 years) . . . . . . . . . . . . . . . . .  $30 

VALUE OF PATENTS, 
And How to Obtain Them. 

P r a c t ic a l  H in t s  t o  Inv en t o r s. 
ROBABLY no Investment of a small sum 
of money brillgS a greater return than the 
expense incurred in obtaining a patent, even 
when the lnvention is but a small one. I.arge 
inventions are found to pay correspondingly 
well. The names of Blancha,rd, Morse, Bige· 
low, Colt, Ericsson, Howe, McCormick, no� 
and others, who have amassed immense for� 
tunes from their inventions, are well known. 
And there are thousands of others who have 
'reaUzed large sums from their patents. 

More than FIFTY THOUSAND inventors have availed 
themselves of the services of MUNN & Co. during the 
TWENTY·SIX years they hava acted as solicitors and 
Publishers of the SCIENTIFIC AMERICAN. They sta.nd at 
the head in this class of business ; and their large corps 
Df aSSistants, mostly selected from the ranks of the 
Patent Office : men capable of rendei'ing the best service 
to the in.ventor, from the experience prac li.lcallyobtained 
while examiners In the Patent Omce : enables MUNN & 
Co. to do everythIng appertaining to patents BET'fEB 

and CHEAPEn than any other reliable agency. 

This is the 
closing In· 
q u i r y  I n  

HOW TO 
OBTAIN nearly eve · 
ry letter, describing some invention Which comes to thl. 
omce. A positive answer can only be had by presenting 
a complete appllcatlon for a patent to the Commissioner 
of Patents .  An application consists of a Model, Draw. 
Ings, Petition, Oath, and full SpeCification. Varions 
omcial rules and formaUties must also be observed. The 
efforts of the Inventor to do all this busIness hImself are 
generally without Success. After great perplexity and 
delay, he is nsually glad to seek the aid of persons expe. 
rienced in patent business, and have all the work done 
over again. The best plan is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the inventor may safely conflde his ideas to them ; 
they wlli advise whether the Improvement ls probably 
patentable, and will give him all the directIons needful 
to protect his rights. 

Ko_ Can I Best Secure My Inventlonl 

This is an inqniry whieh one inventor naturally ask. 
another, who has had some experienea in obtaining pat· 
ents. His answer generally is as follows, and correct : 

Construct a neat model, not over a foot in any dimen­
sion-smalier If possible-and send by express, prepaid, 
addressed to MUNN & Co., 37 Park Row, together with a 
description of Its operation and merits. On receipt 
thereof, they will examine the invention carefully, and 
advise you as to its patentability, free of charge. Or, If 
you have not time. or the means at hand, to construct a 
model, make as good a pen and ink sketch of the im. 
provement as possible and send by mail. An answer as 
to the prospect of a patent will be received, usually, by 
return of mail. It Is sometimes best to have a search 
made at the Patent Office ; such a measure often saves 
the cost of an application for a patent. 

Prelllninarv ExalDination. 
In order to have such search, maKe out a written de� 

scription of the invention, in your own words, and a 
pencil, or pen and ink, sketch. Send these, with the fee 
of $5, by mall, addressed to MUNN & Co., 37 Park RoW, 
and in due time yon will receive an acknowledgment 
thereof, followed by a written report In regard to the 
patentability of your improvement. This special searcb 
is made with great care, among the models and patents 
at Washington, to ascertain whether the improvement 
presented is patentable. 

To Make an Application Cor a Patent. 

The applicant for a patent should fnrnish a model of 
his invention if susceptible of one, although sometimes 
it may be dispensed with j or, if the invention be a chern. 
ical production, he must furnish samples of the ingredi. 
ents of which his composition consists. These should 
be securely packed, the lnventor's name marked on them, 
and sent by express, prepaid. Small models, from a dis. 
tance, can orten be sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on 
Now York, payable to t.he order of MUNN & Co. Persono 
who live In remote parts of the country can nsually pur· 
chase drafts from their merchants on their New York 
correspondents. 

Foreign Patents. 

The populatIon of Great Britain is 31,000,000; of Fr.nce , 
87,000,000 ; Belgium, 5,000,000; Austria, 36,000,000 ; Prussia, 
4O,OOO,OOO,and Russia, 70,000,000. Patents may be securen by 
American citizens in all of these countries. Now is the 
time. when business is dull at home. to take advantage of 
these immense foreign fields. Mechanical improvements 
of all kinds are always in demand in Europe. There will 
never be a better time than the present to take patents 
abroad. We have reliable business connections with the 
prinCipal capitals of Enrope. A large share of all the 
patents secured in foreign countries by Americans are 
obtaln.d through our Agency. Address MUNN & Co., 37 
Park ROW, New York. Circulars with full information 
on foreign patents, furnished tree. 

Caveats, 
Persons desiring to file a caveat can have the papers 

prepared in the shortest time, by sending a sketch and 
descrlptlon of the invention. The Government fee for 
a caveat is $10. A pamphlet of advice regarding applica. 
tions for patents and caveats is furnished gratiS, on ap· 
plication by mail. Address MUNN & Co. 37 Park Row, 
New York' 

Value oC Extended Patents. 
DId patentees reallze the fact that their inventions are 

likely to be more productive of profit during the seven 
years of extenSion than the first full term for which their 
patents were granted, we think more would avall them­
selves of the extension prIvilege. Patents granted prior 
to 1861 may be extended for seven years, for the benefit 
of the inventor, or of his hairs in case of the decease of 
forner, by dne appllcation to the Patent Omce, ninety 
days before the termination of the patent. The extended 
time Inures to the benefit of the inventor, the aSSignees 
nnder the first term having no rights under the extension 
except by speCial agreement. The Government fee for 
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an extension Is  ,100, and It Is  necessary tllat good pro�­
slonal service be obtalne � to condnct the business before 
the Patent Omce. Full information as to extensions 
may be had by addresslng MUNN & Co. 87 Park Row.New 
York. 

Trademarks. 

Any person or IIrm domiciled In tTle United States. or 
any lIrm or corporation residing In any foreign country. 
where slmilar privileges are extended to citizens of tbe 
United States, may register their designs and obt",ln pro­
tection. This Is very important to manufacturers In tbls 
country, and equally so to foreIgners . For full particu­
lars address MUNN & co •• B7 Park Row. New York. 

Deslp Patents. 

Fore1gn desIgners and manufa.cturers, who send goods 
to th1s eonntry,may seenre pa.tents here upon the1r new 
patterns, and thus prevent othere from fabricating or 
oell1ng the same goads In tWs market. 

A patent for & design may be granted to anypereon 
whether citizen or allen, for any new and orlginal design 
for a ma.nnfacture, bust ,statne, alto relievo, or bas relief 
any new and original design for the printing of woolen 
silk, cotton, or other fabriCS, any new and original 1m · 
pression, ornament, pattern, print, or picture, to be 
printed, palnted, cast, or otberwise placed on or worked 
Into any article of manufacture. 

DeSign patents are equally as Important to citizens as 
to forellmers. For full particulars send for pamphlet to 
MUNN & Co., 87P&rk Row, New York. 

Copies of" Patents. 
Persons desiring any patent Issued from 1836 to Novem­

ber 26, 1867, can be supplied with omelal caples at & rea,­onable cost, the price dependlag upon tbe extent of draw 
tngs and length of speclllcatlon. 

Any patent Issued since NovemberZl, 1867, at whlcb 
time tbe l"atent omc. commenced printing the drawing 
&nd specillcations, may be had by remitting to this of 
lIee iJ1. 

A copy of the claims of any patent Issued since 1886 
will be furnished for $1. 

When ordering copies, plea.se to remit for the same a8 
above. and state name of vat en tee. title of Invention ,and 
date of patent. Address MUNN & Co.,P .. tent SOlicitors, 
B7Park Row, New York. 

MUNN & Co. will be happy to see Inventors In person, 
.. t their oll1ce, or to advise them by letter. In all c&ses 
tbey may expect an honest opinion. For such consult .. -
tlons, opinions, and advice, no charge ill made. Write 
plaID. ; do not use pencil or pale Ink ; be brief. 

All business committed to our care, and all consulta� 
tlens, are kept Becret ana 8lrictly conjld6ntial. 

In sU matters pertaining to patentB, such as conductlr.g 
InterferenceB, procuring extenSions, drawing aSSign­
ments, examinations Into the vallntty of patents. etc. 
apeclal care and attention Is given. For information and 
for pampblets of Instruction and advice, 

Address 
lJIVNN &; CO • •  

PUBLISHERS SCIENTIFIC AMERICAN, 
3'7 Park Row. New York. 

OFFICE IN WASHINGTON-Corner F and 7tb Streets. 0111)08100 Pa.tent O1Il.ce. 

RATES OF ADVERTISING_ 
Back Page • • • • • • • 81.00 a line. 
Inside Page . • • • • •  71J eents a line.  

l'AIgra'Ding8 may Aead advertt8em81ttil a t  tAt 8ame ,.aU per 
line. by measurement. as t'" Ietler-pf'888. 

" TTENTION, l::lt .  Louis, Boston, New York , ..t1.. .and Pblladelpbla. Believing my Automatic Fire 
li:scape for S&fes, 1\[0 . 142,\741 patented Aug. 26, 1878,,- of 
too much vallIe to offer to sel rIgh ts. See Patent Omce 
DrawlnJ!'s and SpeCl llcatlolls. I s've both Sate and con­
tents. w judge ol lIs merits . I ofter to the above named 
cities to ra.ise each ,25,000, for the purpose of forming a 
Joint stock company for the manufacture and sale of 
saId patented article ,  preclselx like that In Simmonds' 
��!� °sfh�l'i

t
���

, 
r�r!�g:�I':i

ri25,8&� · ;.E��J� n�M; 
c
l�� 

E�!�����.
Of the s.me, sball 

riilhpA���, �a�et:�e��st 
I iMlner&1 POint. Mo. , Nov. 19, 1818. 

FOR SALE -An economical PLAN for fenc· 
tng, where timber is Bearce. Pr1ce two cents per 

• 
�
uare mile for State Rights . Paten",d Oct. 14. 1873, No. 

�i':��Ul�������I;bfo �}511�i'1r ��if�'if&t:f���udr,�: 
La.vaca County , Texas. 

SrI'](:lN(1II ])1]· � S 
For cuttIng bnslness c: I'" I , � � 8tenclls,s1l 8lzes .  Also 

... .JJ.. J ... complete OUTFITS for Clothing 
::::r�� lr�!. ��Yt���8�s'd:i.thS�:JCU���.l\�� :,:-� 
samples to S.M. SPENCER.ll�HanOyer St.,Boston,Mass. 

�20 per day. 1000 Agents wanted. Par­
� tlculars free . A.H.BLAIR & CO.,St. Louls,Mo 

WANTED=An agencyin Cincinnati, OhiO, 
facture�1 ����

g
�fa�d���r:�t�ie��� �

n
r����'i.� g����: 

ma.n with best of New York and Cincinnati references 
and connections. address W. B. DODDS, care M18ml 
Valley �8Vlngs llank, Uinclnnatl, OhIo. 

SILICATES OF SODA. & POTASH, Chlo­
rl�e of Calcium, Sulpbate and Chlorioe of NIckel 

and Allodelil ; Oxtde of Mangane lZe , Hydrollnoric ACid, Fluorspa.r, fl elspar. Flint. All chemicals made to ordet. 
��It.r���W�·t��'6r::}.�lt��til:sc"Ii'e���. !::i 1�� 
porters , 55 Cedar Stre e t \  New York. 

1813 and 1874. 
Catalogues Free. 

Macb1nista', Blacksmitbs,' Model Makers', Pattern Ma� 

�:��it�:f�: aN�i����8: oflf�gh��:a�ra" and Tools and 
. A. J. WILKIN S O N  & CO .• Boston . Mas •• 

ORTON'S LIGHT NING CALCULATOR. 
1v;��n��l�:l,s��neo�J::f�c�f����rl'li�er.fb��:;-ig: 
sold. Sure satlsractTon. S .nt, post paid, for $1 OU. 

• A. HAN COCK, Vmeland, N. J. 

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

THMl Union Iron Mills, Pittsburgh, Pa. The atteutlolil of Engineers and Arcbltect. Is called 
to our Improved Wrongbt·lren Beams and Hlrders (pat· 
ented). ID which the compound welds between tbe stem 
�f.r :'���l ��g�r��iiJnr:,'ir� ��tf��I�C;�����. �e !�� 
prepared to furnish an sizes at terms as favorable as can be obtained elsewbere. For descriptive lith 9grapb addre •• 
CarnelOe.Kloman & Co. Union Iron Mills, Pltt.burgh,Pa. 

Niagara Steam Pump. 
CRAS. B. HARDICK, 

2S Adams st., Brooklyn. N. Y. 

BAIRD' S 

FOR PRACTICAL MEN. 
---10)----

My new, revised and. enlarged CATALOGUE 011' PBAOTlOAL 
OlD SOIENTIFIO BOOKS-96 pages , 8vo.-wlll be sent, free 
of pOBtaa-e, to any one WDO will favor me wltn his 
address . 

HENRY CAREY BAIRD. 
406 .wfLWJ.pWRig.r���l!\Pbl •.  

Just Publishod. 
A Practical Manual o f  Chemical 

Analysis and Assaying : 
A

!na..rr�i5�s\
O
I:�:, ����'l,�

t
ri;n��;a

o
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Commerce, b:!: L .  L .  De Konlnck,Dr. Sc . • and E. DIetz. 
����g�:'i\!:G���ttt.I WJ��. N�:::t �m�J�:�

t E��l��: 
t.i��, �1:�!e�.t�h��8tns���e:g��Xe��. IiY�����'e�� 
In one volume, 282 pages, 12mo . rrfce $2.50. By Il\all, 
Free of Postage . . 
pr important Briole JOt' Iron Miner8 ana Manufac-

turer8, OhemiBt., and OWner. of Iron Land •. 

ve��:'TH�1�e����' I '��es�eA��nl"eld� : Sl�P�a��t 
V. Alkaline Salts. W. Salts of the Alk�lIne Earths. 
VII .  MetalIlc Salts.  VIII. Test Papers . PART IL-Ap­
paratus and o
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erations. PART Ill.-Volume tric Analy-
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nese. III. Determination of the loss by Ca}'f;inatlon. 
IV. Assay for Water. V. Msay forCsrbonlc Anhydride. 
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e
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for �Ide of Zinc. X.  Assay for Lead. 'lI. Ass&y for Ar-
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III. Determination of Smcon. IV. DeterminatIon of 
Phosphorus. V. Determtnatlon of Sulphur. VI. Deter­
mlnatfon of Carbon. PART VlI.-As,,&y of Fuel s .  

SUPPL1 ... "NTARY NOTES BY THE AUTHORS.-I. Assay 
of bubstances Containing Zino . II. Assay of Substances 
conta.Ining Lead. 

APPENDIX BY Tn AMBRIOAN EDITOR.-IROlf OBES. 
Carbonates of Iron, Magnetic Ores, Bed Hematites, 
Brown Hematites French Method of t;Iasslfylng Brown 
Hematites . Mlsoohaneou8 : MetaUtc Iron, Meteoric Iron! FnmkllDlte. Chamolsite. BertWerlle, Atomic Weights or 
Elementar:!, Bodies, Table for Facilitating the Calcnla· 
!�J' Ue�s":ll:�

s
tJ:�i�· 

of b'rench and English Weigbts 

I'ir The above. or any of my Books, sent by man, 
tree of postage, at the publication price •. 
c!l 1k'b 

a
Ng��!!rJ1� C;;M1�U:ag�:' d���t free to any one wbo will furnish hiS address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREET, PhlladelpWa. 

WANTED-A low priced CARD PRINTING 
PRRSS. either new or second hand. Send deSCrl

g
­

���n f.)
a
.:':�it!j� 

to LANE BROTHERS, Millbrook, Dutc -

LIGHT GREY IRON CASTINGS made to 
Ll v I�lW/J�mtl!6.�lfg� ;g��g::s��T���lfrg:;�.r�

ss 

! N ELEGAN T HOLIDAY PRE SENT.-
U Ga.rden Flowers," a packet of 12 beantiful 011 

bromos, size 4)( by 51, mches , In a handsome IlInmln· ated wrapper. Malle f0J.5g�m'lEbj. Holland, N. Y. 

GRIDDLE GREASER. it�: g�:::egi; 
cakes. A l w a y ·s 
r e a  d y for use • 

Made of metal . WIll last a life time. No smoke. No 
:�r:::;�u�et�e;;�r Cl:���g �h�b�j���!: clean . Has 
e�t,.K�;:'�ed��:�"pfe e,;;�fr.,';I���io 1�e�.:��,:lf.. a���� 
for Agents' CIrcular to 

W. H. BIX(,ER & CO., Manufacturers, 
Easton, Pa.. 

GLASS �MOULDS for Fruit Jars, Patent 
Lamps ; Bottles etc . m&de byH.BROOKE. 14 years at White and Centre StreeLi,  New York . 'I'be sbort­est and cbeapest way order direct of Mould Maker. 

nf�l�iI��ULAR ATTENTION paid to MOULDS for 

WORKING CLASS Male o r  Female , �O 
week, employment at 

����::�2�����I:e'lit:gg:t���i��m!���lthv���:�� 
return stamp, M .  YOUNG & CO .. 178 Greenwlcb St .. N.Y. 

SCIENCE OF HEALTH, December.-Cold 
Feet-How to Keep tbem Worm ' How to go .to Bed to Sleep and Rest ; .How to Reiieve Headach� ;  

C orset Cruelty ; The 1'0teDtiai Sex, and Why..i.. Dre •• and Health ; Caus. and Cure of YellOW 1<'ever; walking 
M����

I
��Ang�

c
��!�

n 
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n
�i:JY t�f��

o
mJblt dren ; A New Drink. Best Healt� Journal . On�y � a year ; Single Number, 20 cent. . New volume begin. fol�n�af'::f[y.Nnmber. WIlA.s"ir.e���LJ��s.;��::� 

A .  S .  G;E A R ,  
Sole Owner · and Manufacturer of the GEAR VARIETY 

M<m��Pl.? N.i1fiA��t�e���%s�ll'�:ni�J,us. 
,175, ,S3O, 14SO, $530-and Manufacturer 

and De .. ler In &11 kinds of 

Wood and Iron Working . 

ORIGINAL .SCHAEFFER & B1Jl)IilN:SlllR�, 
Ma

f.
debUrg, Gel'lPony, Steam, Blast, Vacuum, and 

llYdr&�. cHI};�I���I�:2.����"1": Y • •  Sole Depot. 

Andrew's Patents. 
NO�:.!�::\�T:o:v�:;o..!:'C::t.

or Geared Hoi. 
Safety Store Elevators. Prevent Aeeldent, if 
Sm�:..eB::!l� a��!erKiI:il��:!'k. 
OscUla En:.'ines, Wouble and Single, 1.:1 

. 100 se power. 
Centr Pumps, 100 to 100.000 Gallons 

P!''' nute. Best Pum» .. In the World, liB .. 
JJ1n4. . and. Gravel, Coal, Grain, etc •• WIth. 
ont illJnu. • 

All Llght, Slmple, Dllrabl , and EconomieaI. Send Cor Circulars. 
WM. D. AiW�1:�B�r:e��New Tork. M A. O H I H B R Y , 

Steam EnKinell & Mecbanical Supplies. $315 
56 T O  62 SUDBURY ST. ,  BOSTON, MASS. 

A MONTH t o  Male or Female Agents. 
NOVELTY tJo., Blddeford,:..M_e_. ___ _ 
MILLING MACHINES. 

NOTICE-Many of the cutters used on panelling, carvlng,mouldlng and routing machines ,  
are infringements o r  patent granted to me, dated Feb . 13th, 1878 ; and I presume all honoqble persons w1ll 
cheerfully pay me It just .. m 10r the of said patented 
tools, wi thout l1tigstiol 

FO It SAI,E-Tbe aoove patent,. also, p _atent 10r 
lIsb-hook-both valuable. BE", J. F .  ALLEN, 

Boston. Masp. 

SHINGLE ANv .BARREL MAlJHINERY.-
Improved Law's Patent Sllmgle and Re&<lliIg lila­

chlRe, simplest and Rest In use. Also
iI

Sblngle Heading 
��;:;it.°

i
i��ss�IM�'itI.l:�r�: L���::'o'h�.

n
f�s, 

1832. SCHENCK'S PATENT. 1871.  
WOODWORTH PLANERS 

�:e:s�=-!e�a��lfe�':i, :�?
d J'8��re:3. �8��?ctl�s 

80NS�&tteaw&n. N. Y. Bnd 118 Liberty St., New York. 

$425 A. MONTHI Horse and carrl ... ge furnished. 
Expenses paid. H. B .  SHAW, Alfred, Me. 

AND PUNCHING 
DROP PRESSES. 

G E. ILLING WORTH, Neville St. Foun­
• dry, Leeds, England, makes a Specialty: 01 

hIS 10.inch Latbes. All parts are mterch&ngeabl e ,  
being made in dupl1cftte, by patent machinery, �lius en­
suring Accuracy and Excellence of WorkmanshIp. 

ar For price and Pboto. wrtte direct. 

OTIS' 
SAFETY HOISTING 

Machinery. 
NO. 348 BROfDV!y *��oA. CO •• 

W·� OO])..WORKINtt MAOHINERY GEN­
er&l1y. Speclaltle'\. Woodworth l"lsnersand Rich­

ardsonfs Fatent Im
tf)

rovea. Tenon Machines. 
Central, corn�lT��'t ��"8�t.;r R¥�fh.RDSON. 

HARD WOODS 
IN LOGS PLANK, BOARDS & VENEERS. 

��:t�fl':!���J'�'!,�,\:,f":fu��c��A�aO\l'jD °JWA�Jl¥� 
ANY. WALNUT, BOLLY, RED.and SPAN ISH 
VEDAR, our Specialties. GEO. W. HEAD & CO •• 

MILL AND YARD 186 TO 200 LEWIS STREET, 
cor . 6th St . ,  E. ti • •  New :i' ork . arSend for Cataloguo & PrIce LiSI , enclOSing So . stamp. fAGE'S Water Flame Coal Lime Kiln, with 

coal or wood; No. 1 Soft White Lime er Cement 
w th use of water. C. D.  PAGE. Patenlee.Rochester.N.Y. 

$100 t ft50 per montb guaranteed o � sure to Agents every­wbere selling our new seven strand White Platina 
Clothes Lines. Sells readily at every house. Samples free. Address tbe GIRARD WIRE MrL�. Pblladelpbla, Pa. 

i 

MOLDING, MORTISING 
TENONING & SHAPING 

M A C HI N E S; 
BAND SAWS, 

SCROLL SAWS, 

Universal and Platn-Gear and Cam CuttIng, &0. 
Se'i!d�h��\i\'t'L�'M�m'bW. CO. 

115  Water St.  Boston • .  

THE HORTON LATHE CHUCK, from 4 
t.F� ,:��e�i;'i·'6¥' t�e �6� ���.

n
�t:�;'r t��k��"ct. 

CHE APEST AND BEST. 
Price. Only 10 Cents per Pound. 

Thomas's Fluid Tannate of Soda removes Ileale and 
tgil ������I t�:i,:o�::. &;�ty�g:e�,,::11�rre�tl·fj';e 
party writes : " Each applfca.tion removed two Bushels 
of Scales from bis Boller, and the iren looks well wbere 
���r

c
�Nu�tr.

e ��'t'de 
?nIl'B";.��e!� J& �t;;

n
� ��y:

t 2� f�� 
J4 Bbls . 125 lb. Addrcs. orders to . N. SPEN C ER THOMAS. Elmira, N. Y. 

Machinery, 
Wood and Iren Worklnj! of every kind. Leather o.hd 

Rubber Belting) Emery. Wheels, Babbitt Metal, &c. 
GEO. PLACE .. CO., 121 ChamneIS  St. N.Y. 

Cold Rolled Shafting. 
o:����� l::�:� ��:�I\I��a::�1s'f,�� I�':.�Y f��:��!�� 
to 24 ft. Also. Pat . .  Couplfnl! and Self-oiling adjustable 
Rangers, pulleys, etc. GEORGE PLACE & cn., 

121 Chambers Street. New York. 

Sturtevant Blowers. 
Of every size ana. desc8

R
�'M'

G
io�rfb\l! 

�
n
c'lr:

nd. 
. 121 Chambers Street, New 'yor� 

D ICHARDSON, MERIAM & CO. !� Manufaotnrers of tbe l .. test tmproved Patent Dan· 
ell and Woodworth Planing MatchIng, Sash and molding, Tenoning, Morttstn g, Sh�{ng, Ver· 
tical, and Circular Be.sawlng Saw Mms, Saw 

::l'n�r:' C��� �T'w���
w
�Krn ng Latb�t ::&"S�:rf�:� otber kind. of Wood-working Machinery. Catalo�ues 

����;;'i.i;�:�
s 

;�:e��u:f�ll*
a
i.\%�rty��*����k. �t 

PATTERN & BRANDING LETTERS-SHARP, 
Flat or Round",

(\, 
Surfaces-L"

¥fi 
stock. PAVE· WoWK. Letter� A�il'�U�H,A�LlsC��o�TONE-

18 Dutcb. cor. Fulton St . . New York. 

REYNOLDS' 

Turbine Water 
Wheels . 

30 years' experience enables me 
to excel In Gearing Mills of all kinds, 
and furn1sWng them reliable, eco· 
���lc�1l��¥All��¥�C9rljg�� Street, New Yor ... 

·pORTABLE /STEAM ENGINES, COMBIN-
Ing the maxlmnm of emcleney. durability and econ. amy, with the mlnlmnm of weight Bnd price. Tbey are WidelY and favora.bly kBown, more than 1,OOO befug 1n use. All warranted s&tlsfactory or no ssle. Descriptive ,jrculsrs se�k�n 

J �P&I\rd'�LE�d�6�sJ'Awrence. Ma.,_ Ltberw .t�. NfllV' VO'rk. 

BOYS AND GIRLS ! :,:,,;��!s��:: 
onr chotce Premiums for Subscribers sent Into tbe 
" D E W  D R O P, "  $50. 00 in Gold ! 
Send stamp for particulars. It will PAY TO work 
for us I Address 

E. K. PACKARD, South Boston , Ma88. 

Pla!�l�J.al��in[ Jan dcufrdl(, (!r�nder. 
RAILROAD, CAB, and AGRJ 
CULTURAL SHOPS ltc., �Snperlor to a� 1n use. 

J. A. FAY & \.)0. 
CmorNNATI. OWO. 

The American Turbine Water 
Wheel, 

�;r".i'':�� I�Ji���f2ca��s��b�ltj��� Emerson, ShowillJ! the following use­
fnle eftect of the power of the water 
utilized. being the highest result. ev­er known. 
. Percentage of Part Gate : 14:. 50.08 ; �,-69.64 ; �, 7S.7B ; ;(, 82 .58 :  10, 82.90. rer aent. of Wbole Gate : 83.14 . . 

A full r�ort may be obtaIned of 
rJn��Trlo. LLS & TEMPLE, Day. 

BATTERIES, CHEMICALS, AND MATE-
RIALS, In sets or Single, 'Vltb books of Instrnctlon 

���t�r::lE��c��Xr:n�W1��;:ler!��!� :�0I:;. ���: Illustrated catalo,ue sent free . 

to Try Itreet, 2d and 
I?I'"'StOCkB of tWa Shafting 

I!'ULLE
�

ANA ... FITZ. Boston, 
�&%6E '" C�'i����n��ir:e, 
WHALEN TURBIN:I. No risks to pur.ba.er 

l'amphlet Ullt free. SlITK "lULlIN. Ballston Spa, N. Y 

�iefe grojie nnb t�atige <Haf[e unjter lBe­
blllferung mad)en Wit liefonberB barauf 
lufmetfjam , bafl unIte �itma burd) i�re lEer. 
6inbung mit m:lal�ington unb ben euro�ai jd)en 
.t)anlltndbten, liefonbete lEottlje.i l e  3llr �dan, 
gung tJon in. unb aUBHinbijd}en !Jjatenten 
bietct. 

. 

Seber (\irfinber, gleid}biel llJeld)er Inationali. 
tat angeljilrig ,  in burd) bie lili eralett \j3ntentge. 
fe�e bel' lEminigten ®taaten 3um \j3atentjd}u� 
fur (\irfinbungen bmd)tigt . Unjre �irma ift 
limit, geftii�t auf 26jagrige �rfagrung,  bcutjdje 
(\irfinber jebel' .8eit  3u orratljen unb 3U mauigen 
\j3reijen rajd) 1mb punftlid) \j3atcnte 3u erfangen. 

�ie �eutjdje @Sectioll in in ben .t)ul1ben 
fagiger bcntjd)er 3ngcnienre, ': ... w lje in bet · 
Office �crjBnlidj mit �tfinbern tJerfeljren 
auerben. 

:lDer "Scienti£c American " llJirb in jeinen 
eipaUen bie  liebeutenberen (\irfinbnngen lie- · 

Ipredjeu . 

�omjp �nben3 erbetcn unb prompt beant­
auorte!. \l3amp�lfte ill bc+ttjd)er eillmd)e wet­
ben aUf lE:dangen franco auge\anbt. 

�brejfire : 

�uuu &, �o., 
"Scientific .A.merican" Patent AgMttt,. 

87 fPlld mOll', 
:New York Citil' 

© 1873 SCIENTIFIC AMERICAN, INC



,t<lvcrti8ements will be admitted 01\Ihl8 page al the I'ate OJ 
$1.00 per line for each Insertton. FJngratJinga mall 
�£ad advertisements at the same rate per /tne by mea8-
urement. as the letter-press_ 

'fhe value of the SCIENTIFIO AME1UCAN as an advertising 
medium cannot be over-estimated. ftscirculaUon Is ten 
times greater than that of any similar journal now pub­
lished. It goe8 into all the States and TerritOries, andla 
read In all the princ'pal librariea and ,'eading-rooms OJ 
the world. We invite the attention of th08e who wish to 
make their bU8ines8 k.nown to the annexed rates. A busi­
ness man wants Bomethlng more than to aee hia adver­
tisement in a printed new8Paper. He want8 circulation. 
if it i8 worth 25 cents per line to advertise in a paper oj 
three thousand circulation, it i8 worth flj.75 per line to 
adverti .. in one of fort1/-llve th.ousand. 

American Saw Co. 
NO. 1 FERR Y ST., NEW YORK. 

Movable-Toothed Circular Saws. 
Eccentric Geared Power Presses. 

Universal Hnnd 
Planing Machine, 
A labor-sRvlng InveR-

�\��: �;t
�g

h
:�rk

t
�t��l 

indispensable to 811 me­
tal-working mechanics, 
a?i�

k
���a�r��t,

s 
���

t l� 
work in Itlly Ull"ectlon in 
u. moment .  }I�or Il.llorm· 
BUon. address Manuf'r, 

J Aeon E. SUITTRRLIN, 
60 Duane St., N. Y. 

ROGERS' TANNATE OF SODA, against 
Incrustation In boilers � �eneralll' approved by 

ScIentists and J<:nglneers. ::;end for Book. FOUR 
OUNCES-COSTING ONLY 9 CENTS-DAILY, WILL 
Wi�,�� ���IJ�\vl\�1rA� pli��s�

A
r&� ����� 

���, ����d�'!r
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Tannate of Soda, for above purpose, 1s our EXOLUSIVE 
rIght under patents. Auy Infrlngemonts of same will be 
vigorously prosecuted. 

CHAMPION SPRING MATTRESS-The 
latest and best Im�rovement. Do )'ou want a 

beltltby and comfortatle bed ? Here It Is. The softest 
eaSIest, CbC8

�
e8tt most popular, and durable S

¥
rlng Be;! 

t�e'f:�[t�ount 
b
��ll

ea
g��p��:�

e
�� t.�.�!��� ���: 

percd steel springs, so unrted tllat the pressure 1s equally 
distrIbuted. Easily moved or carried about the house. 
�':fcs
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d
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u
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o
\���d�� !\�;s� n�I���a
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be u sea on 1Ioor wIthout bedstead. N o  under bed re­
QuIred. Needs only half thickness of hair mattress. The 
regular sIze double bed, 4 ft. 6 1n. by 6 ft .. contaIns 1!l'� 
oteel npholstery sprIngs and weIghs only thirty 
Ibs. More sprIngs tor your money In this bed than In any 
other. Warrante(\ noiseless. Any sizes made to order 
�f.�
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tbe werl d. LIberal d�,count. to �,e tra�e. AgenYs want-

g�r����pJg� ����c��1a:!!"��r��" Makers, 102 Cham� 

I N  0 � p t; N U � N T 

B O I LE R  , FE ED ER S 
S E N D FO R I LLU STRAT E D  CATALO G U E  
GOPE& MAXWELL MFG.CO. HA M I LTOk rfH I O .  

T H E  

S C I E N C E  R B C O R D  

1dtutifit �tUtri,an. 
F R E E v .l N & B U R  R OLOTHING WAREHOUSES, lU_ 1:1... , 138 & 140 Fulton St., N. Y. 

FALL AND WIN TER. 
FREEMAN & BURR'S IMMENS}<; 

STOCK embraces all the popular Style. 
and Fabrics In SUITS, OVERCOATS. , and 
CLOTHING of every description for nil  
classes and occasions. 

� � 
FREEMAN & BURR'S EXCELLENT 

and extensIve CUSTOM DEPARTMENT 
enables them to please the most exacting, 
and execute orders to measure at very short 
notice and MODERAT.E PRICES. 

SUITS, $10. 

OVERCOATS, $5, $10. 

OVERCOATS, $15,  $20. 

OVERCOATS, $30, $40. 

SUITS, $15.  SUITS, $20. 

SUITS, $30 -

SUITS, $40. 

BOYS' SU ITS, $5, $S. 

BOYS' SUITS, $10, $12.  

B OYS' SUITS, $15,  $20. 

O�����fs�sJt���!�-;rf�����:r:. 
SUITS, $50. 

of which thousands avail themselves, en­
abies parties In all parts of the coun try 
to order direct from them, with the cer­
m

�f�a
�
�e�

ecelvl' the most PERFEOT FIT ��$ 
R

ULES FOR SELF-MEASURE, 
SAMPLES OF GOODS, 

BOOK OF FASHIONS, 
L IST OF PRICES, 

arSENT .FREE on application. 

S 
A 
W 
S 

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

MANUFACTURERS, TRENTON, N. J. FOR Inclined Planes,StandinA' Ship RiA'ging 
Bridges, Ferrice, Stays, or Guys on 1:>errlCks & l}rancs Tiller Ropes, Sash Cords of Copper and Iron. Llgh tnlng Conduct'lrs of Copper. SpecIal attention gIven to hoIst­Ing rope of all kInds for Mines and Elevators. Apply for 

�:�"J:fer,,'i¥rf:��IS:rOct,. gj
h
��;��

o
�:'WI�� -R����. f� large stock constantly on hand at New York Warehouse . 

B U I L D E RS 
No, 117 Liberty street. 

Send for Catalogue . A .J.BICK­
NELL & CO" 27 Warren st., N.Y. 

STATIONARY AND PORTARLE STEiDl ENGINES. 
Babcock &: Wilcox Patent Safety Boilers, 

LEFFEL'S DOU BLE  TUR B I N E  WATEIb WHEEL .  
SIIAFTING. PULLEYS, BANGERS AND GEARINtl. 

P O O LE & HUNT, BALTI M O RE .  
�OYE'S MILL FURNISHING WORKS 

are the lar est In the Unlt�d States. Tbe make 
urr Mn18tone8t�ortable MUla, �mut Machines, Vackers, 

M111 PIcks, Water Wheels, Polleys and Gearmg, specially 
adaoted to liour mil

}
": T�'i¥M'M �b�6y:

u
�uJl'aIO. N. Y. 

IRON PLANBBS, 
ENGINE LATHES, DRILLS. &c. Send for Price List. 

NEW HAVEN MANUFACTURING C O . ,  
N e w  Haven, Conn. 

NEW YORK STEAM ENGINE- CO. 
MANUFACTURERS OF 

* LUBRICATORS. 
D

REYFUS' transparent Self-act­. Ing Oilers, for all sorts of Machinery 
and Shafttng, are reliable in all seasons, 

iN�
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now adopted by over 150 R. R. In tbe U. S., 

�'t i'll�
n
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o
1'M'lt��rr::f:. N.Y. 

PORTLAND CEMENT, 
From the best Lon�<>':Ji�nlt=:��'C1r3s��I�?f. 
A Practical TreatIse on Cement furnlsbed for 25 cent. 

SUPBR-BBATBRS 
Save fuel, and snpf/l; 

DRY steam. Eastly attacMa to 
any botler. N

RY W.
I�IFlt�Jisl::,

n
§!,'i:¥ork. 

P te For testing Ovens. Botler yrome rs. liues, Blast fnrnaces, 
Super-Heated it,r.t-�8.0tl Stllll'it�RY W. BULKLEY, 

. 98 Liberty St., New York. 

D iamonds ��� Carbon 
Shaped for crued, furnished and set for boring rockst 
dreSSing mill bUfB

i 
emery wheels, grlndstones, bardenea 

steel and paper ca cnder rollers, and for 8awing.turnl�g 

b
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I:i���s� 
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O
���8a!"��: ���z��;�� 

BOGARDUS' PATENT UNIVERSAL EC­
CENTRIC MILLS. for grinding Bones. Pot Shells, 

Ores, Old CrucIbles, Fire Clay, Guanos, 011 Cake, Feed, 
Corn, Corn and Cob. Tebacco, Snuff, Suga.r, Salts, Roots, 
��r;:8�g��::d���O:i���t.t I��:�ii

d
wt:�:!��

8
C!!t;gi 
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gros.nd by other Mills. Also, for Patnts, Printers' Inks, 
Paste BlackIng, &c. JAMES BOGARDUS, corner White 
and Elm Streets. New York . 

HOUSTON'S PATENT 
WATER WHEEL. 

Slml'��t, Stronaest, Cheapest. Best. 

1� \�':, tiIs
;u:�o�

o
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e
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hiehest percent-uee ever shown in 8 rel1able test and 
tile hill'hest avel'aee' re­
sults ever obtained. In �����:l��ri: lrt�V��p,:��

r
r� 

Ity over all others . Emer· 
Bon's full report furnished OD application . Send for Clrcu· 
lar. 
MERRILL & HOUSTON 

IRON WORKS, 
Beloit, Wiscon.ln. Machimists' Tools , 

OF ALL DESCRIPTIONS, Working Models 
98 Chambers St. , NEW YORK. ���trri

mental 
�����"ili�'it�?2�e���k�����0 

� �  " ,.. A Yearly CompendIum of Scleutlfic Progress and " :; 
Discovery. 600 pages, octavo. Price $2.50, �� .. Illustrated. The volume for 1 874 UNIVJ<:ItSAL JAW � t:;' 

w111 be lssucd ln January next. D R· I L  L C H U e K .  �L  The volumcs for 1872, 1873, � � _ 

12.-GEOLOGY AND 
la.-ASTRONOMY.  
14. -B1UGRAPHY. 

now ready. C. H. REID'S PATENT AUGUST 12 1878. � g � 
THIS NEW AND Most POWERFUL Chuck made . Hulds dnils from 0 to jj;,�-< " 

and by turnIng down sbanks to jj;, will hold-without slfp- '"  . '"  
splendId annual book ping In the m08t trllingworK-llp to one lncb inclusIve . Its�-= � 

presents in brief form tile aetron is d-irect, qUIck and positive . MeChanlcal lCovement� �'; 
�l���;:r\��
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Arts and Sciences that have perfectlv. Every Cbuck ls sold on.1ullwarrant, to be return-:5..� I» 
transpired durin� the nrece- cd and cash refunded I f not entlrel)" satisfactory. Address � <IJ.= 
r�

n
fn�

e
�[e� t��I&e���m��':f- Send fJ'itru�t��d

&
D��C;.l't:I��!�f;��r::s.

Danbury, ()t. � �:a 
gress of the World lu the fol- :::. ========================================== lowtne Departments : 
1 .-CH�;MISTRY AND MET-

ALLURGY. 
2.-MECHANICS AND EN­

GINIlERING 
3.-ELECTRICITY, LIGHT 
«.-¥�tJNJ£gG'f:"'EmlJra-

clng New and UsefUl In­
ven tions and Discoveries 

5._����y
to 

J,�
E t�J¥i-

CULTURE. 
6.-AGRICULTURE. 
7.-RU RAL AND HOUSE­

HOLD ECONOMY. 
8·-¥tUN�UTI�

DI
1it: 

BUILDING PAPER ! 
For Sheathing, Rooting, Deafening, Carpet Lining, and as a substitute for Plastorin� . . Ojend for Sample. 

ond Circulars, to B. E. HALE & Co .. 56 &; fiR Park Place. N. y" or HOCK RrvER PAPER ()o .• ( ·hlCago. 

lVorkers lVanted STEAM BOILER AND PIPE 

COVERIRG For WOOD'S HOUSEHOLD MAGAZINE, 

GlENE . wl1lch wIth Its Premlums, ls one of the most attractive 
9'-�1ur&'LOGf.I8TORY In the country. cg�'f�

s
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e
�. ��h
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���V. ��� f�t

N. 2�Ut�:nlo�r.���� 
10 & n.-METEOROLOGY 

TERRESTRIAL PHYS· 
ICS, GEOGR..1.PHY 

MINEHALUGY. 

PrIce of MagazIne 

ORB DOLLAR 
::E cc o ::t - z - U) t- CJ)  t- o o .,J CJ)  
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A YEAR. 
Commission .. liberal, offering a lacratlve and agree­
ahle business to those willing to give It properattentlon. 

LUCIUS W. P�!E�t��!P'FACTUREB, 
Warerooms. 98 LIberty Street. New York_ -

A" C. STEBlllNB A!!ent. 
hold, ln every Library. 

600 pages. Octavo_ Handsomely Bound. With Engrav-
I
D
g:nt'{,�

c
�:a'l� all parts of the countl')', on receIpt of 

thc price. A liberal dlRcount to the trade Rnd te olan· 
vassers. For sale at all the principal Bookstores. 

MUNN & CO., PU1!LII!HERB, 
37 Park Row. New York City. 

TH:E SCIEB'lIFI C AMERI CAB wl11 be sent one year 
d one copy of S CIEl!ICE RECORD on recelp·t of $5. 

SCIENCE RECORD FOR 1872 Bud 1873 now 
eady. Each $2.5U . 

Vol. XIV. begin .. with January, 1874. 
Examine our Clubbing & Premium Lists. 

Two 1Irst·class periodicals for the prIce of one. 
PI" Fer specimen Magazine and further Information, 

Address. 
WOOD'S HOUSEHOLD MAGAZINE, 

Newbnrgh, N_ Y. 
S. E. SHUTES, Pnbllsher . 

D O U B L E  A C T I N G 
B UOKE1-PL UNGER 

St�����!PS 
VALLEY MACHINE COMPANY, 

Easthampton, Mass. 

[DECEMBER 1 3 , 1 87� . .  
B���'N�W ���e�l;�' Advertising Agent. Addrc'. s 

THE PULSOMETER. 
The Simplest, most durable and eftectlvc 

STEAM PUMP now In use. W111 pump gritty 
or muddy water without wear or 1ntury to 
Its parts. It cannot get out of order. 

B 1' a n c h  D e p o t s : 
11 Pemberton Square, Boston, Mass. 
1327 Market St . •  Phtladelphle , Pa. 
59 Wells Street, Chlc&/l:0. Ill. 
Soutb Western ExpOSItion. New Orleans. 

RY ��ll! �'fJ.��s���rl��Jt S��; ���.
s
cft�: 

RANSOM SYPHON CONDENSER perfecta 
and maIntains vacunm on Steam EngInes at cost Of 

one Der cent its vallie. and by its uee Vacuum Paos are 
rnn wIth full vacunm wlthont Air Pumo. Please call at 
the Company's olllce, J3uJralo , N. Y. Circulars sent to 
any address. 

C OMPANY 
EmeryWheels 't.! EmeryGrinders 
�rR�������G MON��E LoorA. 

JUST PUBLISHED ! 
F�::h�
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S
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log Machinery." 124 pages. 
'ThIS Pamphlet 'Is offered to the Publ1c as the most 

com
t
lete Manual on the subject of Emery GrindIng yet 

P'tJ����' .Jilj' I1°1�:�E °8l):�elft���2J;���.r, Pa. 
---:0:---

HOW ABOUT YOUR PAY ROLL 1 
Is not THIS the time-now when working forces are 

being reduced, and each man'8 effort is to Bee how FEW 
hands he can get along wIth-Is not tbls the time to 
���h c�:���IYwW? �

la
i��d

of
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s
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draw? How many men now working wIth File, and 
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many �aL ROIJ Swe111ng men w111 It take to do. wIth 
Vise and File, what ONE man will do with tha t  never­
du11lng Rotary ]o'lIe, a Tanlte Emery Wheel ? That Ftle 
whoseJ?91nts are crystals of Adamant, and whose speed 
Is as 5,5UO feet to 60 feet, 

When money Is scarce Labor Saving Tools are cheap 

New York. Central cl; Hudson River Railroad. 
REPAIR SHOP. � LITTLE FALLS, Aug. 29, ]873. 

WHl1'MAN & BURRELL : 
Your ROGERS TA�NATE OF SODA BOILER SCALE 

PREVENTIVE has entirely removed (be X inch of scale, formed so hard In our boiler (owIng to the 
sand·gtone and lime water we have had to use) that we 
CQuid D&t remove it by scraping or by any of the Dumpr­
ous agents we have used btfore. Your Scale Preventive 
removed it entirely. Continued use ot tbe Preven­
tIve does not seem to injure the bOiler at all. " It is n 
bill' thing," and w111 do all you claim for It. You 
MAY PUBLISH THIS. 

Hundred��"n�!fl�lnlals !. �tio�t�sTth{'i�����8n 
be furnished. 

WHITMAN & BU¥.lI.fi/'l!JLJNl
l,

t
'N. 

Y. 

MACHINERY NE W and 2d-HAND.-· 
Send for CIrcular. CRAS. PLACE 

, & CO. 60 Vesey st • •  New York. 

OF THE 

SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 

IN THE WORLD. 

TWENTY-NINTH YEAR, 

VOLUME XXX . ....:..NEW SERmS. 
The publ1shers of the SCIENTIFIC AMERICAN beg 

to announce that on the third day of ,January, 1874, a 
newvolU1r.e commences. It will continue to be the aim 
of the publishers to render the contents of the comIng 
yeal" morc attractiYe and uscful than any of its prede­
cessors. 

The SCIENTIFIC AMERICAN Is devoted to the Inter­
ests of Popular ScIence, the MechaniC Arts, Manufac­
tures, Inventtons ,Agricultnre,Commerce, and the indus· 
trial pursults generaUy ; and It Is valUD.hle and Instruc­
tive not only In the Workshop and Manufactory, but also 
In the Household, the Library, and the Reading Room. 

The best Mechan.ical PapM' in the World ! 
A year's Dumbers contain over 800 pages and severa l 

hundred engravings of new machines, useful and novel 
inventton8, manufacturing establishment8, tools, and 
processes . 

To the Mechanic and Manufacturer ! 
No person engaged III any of the mechanical pursuIt. 

should think of doIng without the SCIENTIFIC AMERI­
CAN. Every number contains from six to ten engravings 
of new machinos and inventions whtch cannot be found 
In any other puhl1catlon . 

TERltIS. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $8.00 
one copy, sIx months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 50 

One copy, four months . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  1 .00 
One copy of Sclenti1lc AmerIcan for one year,and 

one copy of engraving, l iMen of l'rogress" . . 10. 00  
One copy of Sclentl1lc American for one year,and 

one copy of U Science Recqrd " for 1874 . • • . • •  5. 00 
Remit by postal order, draft or express. 
The postage on the ScientifiC American Is live ceut. 

per quarter, payable at the office where recelved_ Can­
ada subscribers must remit, wIth snbscrlptlon. 25 een&. 
extra to pay postage . 

Address .U letters and make aU Post Office orders and 
drafts payable to 

MUNK & CO., 
31 PARK ROW, NEW 'Y ORK. 

T
HE " Scientific American " is printed with 

CHAS. ENEU JOHNSON & CO.'s 11<K. Tenth and 
Lombard "ts. PhiladelphIa. bud 59 Gold st .. New YOI'K . 

© 1873 SCIENTIFIC AMERICAN, INC




